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In the 1980s, manyof us in the Delaware Estuary region becameeven more concerned
about the state of the environment in this place we call home. Wewanted unpolluted
water for the recreational activities so abundantin our region. Weneededan adequate
supply of clean water to drink, and wewere concernedabout the effects of air and water
pollution on our health. Wethought the land should be developed in a sustainable
mannerwhich would protect our natural resources as well as support a viable economic
base.
Out of our concerns camethe nomination of the DelawareEstuary for inclusion in the
National Estuary Program. The Estuary was accepted and awardednational significance
status in 1988. Since that time we, as concernedcitizens, have worked diligently to
develop a ComprehensivePlan to protect and enhance the natural resources of the
Delaware Estuary.
Our vision of the region -- twenty-five years from now-- guided formation of the goals
put forth in the Plan. Our vision will be realized as wework to achieve these goals. We
envision:

Environmental and economic improvements, brought about by the cooperative efforts
of private citizens, industry, environmentalists, and local, state, and federal
governments;
An adequate water supply for the 21st century and beyond, with improved water
quality conditions for all living things and sustainable use of aquatic resources;
A watershed approach to management
that values interconnected habitats, preserved
land, and plannedefforts to protect and enhancethe Estuary’s natural resources, while
maintaining the economicviability of the region;
Increased public education and involvement through timely, accurate, and accessible
information provided to the public regarding all knownand planned activities that may
significantly affect the watershed;
An expanded number of public access points within the Estuary watershed and
increased, but ecologically responsible, use of these public accessfacilities.

ThePlan is a blueprint for building our vision. Theproposedsteps, however,will require
the foresight and leadershipof the Estuary’s residents to makethe vision a reality. If we,
as individuals, take pride in the DelawareEstuary and feel a senseof ownershiptowards
it, wecan effect important changes.

This is our pledge to the Estuary and to its citizens. Weinvite those who read this
document,wholive, work, or play in the DelawareEstuary, to take this pledge and to
considerit a vital part of their daily lives:
.... Wethe people of the DelawareEstuary watershedrecognize its importance,
and our linkage to it. Weare committedto do our part to protect and enhance
it. Our primary relationship to the Delaware is one of stewardship. Weknow
what and where our most sensitive environmental resources are, and we will
honor and protect them. The diversity and abundanceof plants and animals
throughout the Delaware Estuary are of great importance and value to us. We
support actions to establish a fair and honest balance between the needs of
recreational and commercialfisheries and a sustainable fish and shellfish level.
Weencourageour local, state, federal, and ptfvate entities to develop workable,
integrated, regional watershedapproachesto protect habitat, ensure good water
quality, and manageland use including sound port managementand economic
developmentconsistent with the environmental needs of the Delaware Estuary.
The health and potential of the Delaware Estuary is a direct result of our everyday
activities. Educationand involvementwill be the cornerstone of improvementsthat occur
in this region. As a tool to begin that education, this Plan recommends
the way in which
improvementsto the Estuary can be achieved through actions at various levels. Through
these actions, we, as a region, can begin the process for achieving a sustainable society
for future generations. Weinvite you to becomea participant in helpinq us makethis
vision a reality.

TABLE OF CONTENTR

TABLE OF CONTENTS
VISION STATEMENT
CHAPTER I:

INTRODUCTION ..............................

1

A.

The Delaware

B.

Historical

C.

Role of the Delaware Estuary Program ...............

14

D.

Challenge:

16

E.

CCMP Organization

CHAPTER II:
A.
B.

Estuary

..........................

Overview of the Delaware Estuary Watershed. . .

What is Necessary for Success? ...........
............................

STATE OF THE ESTUARY .......................
Physical
Land

Characteristics

.........................

Use ...................................

Water Use

4
8

17
19
20
24
27

D.

Water Quality

E¯

Toxic Substances
.............................
-- Trace Metals
-- Organic Contaminants
-- Fish Advisories
-- Ecosystem Effects

39

F¯

Habitat
....................................
-- Open-Water Habitats
-- Shellfish Beds
-- Wetlands
-- Bayshore Beaches and Mudflats
-- Forests

44

G¯

Living
Resources ..............................
-- Plankton
-- Benthic Communities
-- Fish
-- Birds

53

H.

Summary

................................

...................................

35

64

vii

MANAGEMENT
P’AN
DELAWARE
ESTUARYPA06~

INTRODUCTION TO ACTION PLANS ..........................

67

CHAPTER II1:

75

A.
B°

LAND MANAGEMENTACTION PLAN ...............
WhyLand Use is a Concern of the Estuary Program ......

76

Challenges to Achieving the Delaware Estuary
Program’s Land Use Goals and Objectives ............

81

Existing Programs and Jurisdiction
-- The Local Role
-- The County Role
-- Regional Planning
-- The State Role
-- The Federal Role

C.

over Land Use .......

Sustainable Development through Watershed-Based Land Use
Planning
...................................
-- Sustainable Development
-- Watershed-Based Land Planning
-- Sustainable DevelopmentStrategy for
the Delaware Estuary

D,

83

87

93

RECOMMENDATIONS ..............................
(Actions L1 through L18)
CHAPTER IV:
Ao

B,

C,

WATER USE MANAGEMENTACTION PLAN ...........
Water Supply ................................
-- Problem Statement
-- Diminution of Tributary Streamflows
-- Increasing Water Demands

123

Ports and Navigation
..........................
-- Port History
-- Value of the Port/Regional EconomicImpacts
-- Port Needs

127

Public Access and Recreational
-- Public Use of Estuary
-- Public Access
-- Recreational Use

129

RECOMMENDATIONS ..............................
(Actions
viii

123

Use .................

132

Wl through W12)
September 1996

TABLE OF CONTENTS
CHAPTERV:

HABITAT AND LIVING RESOURCESACTION PLAN ......

151

A.

Conserving Habitat and Living
-- Sea Level Rise

153

B.

Analysis of Existing Regulatory Programsfor Habitat and
Living Resources ..............................
-- Regulatory Programs
-- Wetlands
-- Uplands
-- Nonpoint Source Degradation
-- Species ManagementPlans

C. Actions
D.

Resources .............

to Date ..............................

Habitat and Living Resources Objectives
-- Strategy for Habitat Protection

162

169
.............

RECOMMENDATIONS ..............................

170

172

(Actions H1 through H10)
CHAPTER VI:

TOXlCS ACTION PLAN .........................

A.

Analysis

of Existing

B.

RecommendedStrategy

201

Programs .....................

201

.....

202

, ...................

RECOMMENDATIONS ..............................

204

(Actions T1 through T6)
CHAPTERVII:

EDUCATIONAND INVOLVEMENTACTION PLAN .....

A.

"Delaware Estuary: Discover its

B.

Analysis

C.

Whyan Education and Involvement Strategy is Needed. . .

230

D.

Public Education Activities
.......................
-- Mini-grant Program
-- Action Plan Demonstration Projects

232

E. Public

of Existing

Involvement

Secrets" . ...........

225

Programs .....................

in the Program ..................

225
227

238

DELAWARE

MANAGEMENT
PLAN
RECOMMENDATIONS ..............................

240

(Actions E1 through E23)
CHAPTER VIII:
A.

Water Quality Monitoring
-- Minimal Plan
-- Expanded Plan

B.

Toxics Monitoring
-- Minimal Plan
-- Expanded Plan

........................

262

.............................

C. Living
Resources Monitoring
-- Minimal Plan
-- Expanded Plan
D.

261

MONITORING ACTION PLAN ..................

264

.....................

265

Habitat/Land Cover/Land Use Monitoring .............
-- Completion of Baseline Land Cover Monitoring
-- Future Monitoring of Land Cover Trends

RECOMMENDATIONS ..............................

268

271

(Actions M1 through M6)
CHAPTERIX:

REGIONAL INFORMATION MANAGEMENT
SERVICE
ACTION PLAN ............................

RECOMMENDATIONS ..............................

275
277

(Actions R1 and R2)
CHAPTER X: THE UNFINISHED AGENDA ......................
A. Land and Water
B. Habitat
C. Toxic

and Living
Substances

D. Monitoring
E. Potential
F. Other

x

Use ...........................

279

Resources .....................

281

.............................

283

..................................
Environmental

Issues

279

Problems ..................

of Concern ........................

283
284
285

September 1996

TABLE OF CONTENTS
CHAPTER XI"

IMPLEMENTING THE CCMP ......................
........................

287

A°

Implementation

Strategy

B.

Implementation

Structure

C.

Financing the Delaware Estuary Plan ................

293

D.

Focus on the Estuary

295

E.

Consistency as an Implementation

F.

Putting the CCMPin Place .......................
-- The Federal Role
-- The State Role
-- The Regional Role
-- The Local Government Role
-- The Role of Non-Government Stakeholders
-- Next Steps

297

G.

Summary ...................................

3OO

........................

...........................
Tool ..............

288
290

296

APPENDICES
A

Glossary

B

References

C

Management Conference Members

D

Action Plan Priority-Setting

E

DelawareEstuary ProgramPriority

F

Financial Planning for the DELEPComprehensiveConservation and
Management Plan

G

Implementing Entities

H

Supporting Products for the CCMP

I

Index to Action Plan Key Words

Process
Species List

xi

FIGURES
CHAPTERI
Figure 1.

A Satellite

Figure 2.

Study Area of the Delaware Estuary Program ..................

5

Figure 3.

Pollutants

7

Figure 4.

Percent Change in Population,

Figure 5.

Henry Hudson’s

Figure 6.

Philadelphia

Figure 7.

Dredges and shipyards have been prime factors in making the Delaware
a great river
.........................................
11

Image of the Delaware Estuary Watershed ............

reach the Delaware Estuary from many sources .........

--

Half

1970-1990 ....................

Moon ...............................

2

9
10

1753 ...................................

10

CHAPTER
II
Figure 8.

Tanker berthed at petrochemical facility

Figure 9.

Photo of redknots and other birds feasting on horseshoe crab eggs . ..

20

Figure 10.

The Delaware Estuary Ecological Zones and Tidal Wetlands ........

21

Figure 11.

Salinity

23

Figure 12.

Population

growth vs. land area ............................

25

Figure 13.

A projection of Delaware’s Coastal Zone geography accompanyinga
rise of sea level to approximately 20 feet .....................

26

Figure 14.

Delaware River Basin 1991 average annual water withdrawals ......

28

Figure 15.

Delaware River Basin 1991 average annual consumptive water use . .

29

Figure 16.

Delaware River Basin 2020 projected average annual consumptive
water use ...........................................

30

Figure 17.

Major

31

Figure 18.

Delaware Estuary disposal areas for federal projects

Figure 19.

Dissolved oxygen against distance from the mouth of the Delaware
Estuary to Trenton ....................................

xii

distributions

dischargers

south of Philadelphia .......

....................................

.....................................
.............

19

33

35

September 1996

TABLE OF CONTENTS
at Marcus Hook ................

36

Figure 20.

Dissolved oxygen concentration

Figure 21.

Sources of pollution

Figure 22.

Causes of surface water impairment by NPS pollution

Figure 23.

Oyster

grounds

Figure 24.

Oyster

landings

Figure 25.

Tidal

Figure 26.

A food

Figure 27.

Synthesized estuary-specific

Figure 28.

Horseshoe crab photo

Figure 29.

Delaware Estuary Benthic

Figure 30.

Synthesized estuary-specific

American shad harvest .............

59

Figure 31.

Synthesized estuary-specific

weakfish harvest .................

60

Figure 32.

Shorebird

...............................

63

causing impairment of U.S. surface waters ......
............

.......................................
wetlands

47

...............................

migration

blue crab harvest .................

.................

routes

49
54

web ..........................................

Condition

38
47

.......................................

and nontidal

37

.................
.........................

57
57
58

CHAPTER
III
Figure 33.

Amount of Developed Land Over Time, 1930-1990 ..............

78

Figure 34.

Creative site design can protect habitat and water quality .........

80

Figure 35.

Aerial view of a tanker on the Delaware River ..................

127

Figure 36.

Public access provides an opportunity to learn about the rich natural
and cultural
diversity
of the area ...........................

129

Sailing is one of the favorite pastimesenjoyed by citizens
in the region .........................................

130

Figure 38.

Open space and Protected

155

Figure 39.

Blue Crab Areas Map ...................................

CHAPTERIV

Figure 37.

CHAPTER V
Areas Map .......................

157

xiii

MANAGEMENT PLAN
DELAWARE

Figure 40.

Opportunities for EnhancementMap(showing fish passage needs ¯ . . 159

Figure 41.

Extent of Phragmites in Wetlands in the State of Delaware Map....

161

Figure 42.

Cape May County Wetlands

Map ...........................

165

.............................

205

CHAPTERVI
Figure

43. Toxics

Management Strategy

CHAPTERVII
Figure 44.

Deimarva Power booth at Festuary

Figure 45.

Teachers attending

Figure 46.

The Delaware Estuary Public

Figure 47.

Program booth at the 1994 Delaware River Days at Penn’s Landing . .

234

Figure 48.

Horseshoe Crab Census, Moore’s Beach, NJ ...................

236

Figure 49.

An Action Plan Demonstration Project at Red Clay Creek ..........

237

Figure 50.

Water Quality

263

Figure 51.

Existing

Demersal Fish Survey Stations

Figure 52.

Benthic

Monitoring

an environmental

1993 .....................

226

workshop ................

Access Guide Cover ...............

230
233

CHAPTER
Viii
and Toxics Mon tor ng Stations

Stations

..................

......................

266

..............................

269

CHAPTERIX
Figure 53. RIMS Conceptual Model

¯ ¯ ¯ ¯ ¯ , ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ , ¯ ¯ ¯ . ¯ ¯ ¯ ¯ i = ¯

276

CHAPTERXl
Figure 54. Focusing existing

xiv

programs on the Management Plan .............

288

September 1996

TABLE OF CONTENTS
TABLES
Table 1.

Delaware Estuary Existing Project Quantities and Disposal Areas ....

32

Table 2.

Fish Consumption Advisories for Delaware River and Bay ..........

42

Table 3.

Delaware Estuary Program CCMPAction Items .................

71

Table 4.

Preliminary List of Toxic Pollutants of Concern, DelawareEstuary
Program, July 1994 ....................................

208

ACRONYMS

ACRONYMSAND ABBREVIATIONS
ANJEC

Association of NewJersey Environmental Commissions

ASMFC

Atlantic States Marine Fisheries Commission

AVHRR

Advanced Very High Resolution Radiometer (USFS)

BMP

Best ManagementPractice

CAC

Citizens Advisory Committee

CCMP

Comprehensive Conservation and ManagementPlan

CCMUA

CamdenCounty Municipal Utilities

CFSA

Consolidated Farm Services Agency

CSO

Combined Sewer Overflows

CZARA

Coastal Zone Act Reauthorization

CZMP

Coastal Zone ManagementProgram

DE

State of Delaware

DEDHSS

Delaware Department of Health and Social Services

DELCORA

Delaware County Regional Authority

DELEP

Delaware Estuary Program

DELTOX

Delaware Estuary Toxics Model

DEM

Dynamic Estuary Model

DFW

Departmentof Fish and Wildlife

DNREC

Delaware Department of Natural Resources and Environmental
Control

DBRC

Delaware Bay and River Cooperative

DRBC

Delaware River Basin Commission

Authority

Amendments

xvii

MANAGEMENT
P’A.

DELAWARE
pROG~M

DRBFWMC

Delaware River Basin Fish and Wildlife

DVRPC

Delaware Valley Regional Planning Commission

EIS

Environmental Impact Statement

EMAP

Environmental Monitoring and Assessment Program

FDA

U.S. Food and Drug Administration

GAP

GapAnalysis Project

GIS

Geographic Information

IRP

Integrated Resource Planning

ISTEA

Intermodal Surface Transportation Efficiency Act

LA

Load Allocation

MAFMC

Mid-Atlantic

MOU

Memorandumof Understanding

MSRC

Marine Spill ResponseCorporation

MSX

"Multinucleated

NEPA

National Environmental Policy Act

NJ

State of NewJersey

NJDEP

NewJersey Department of Environmental Protection

NJDFGW

NewJersey Department of Fish, Gameand Wildlife

NJDOH

NewJersey Department of Health

NMFS

National Marine Fisheries Service

NOAA

National Oceanic and Atmospheric Administration

NPDES

National Pollutant Discharge Elimination System

NPS

Nonpoint Source

xviii

ManagementCooperative

System

Fishery ManagementCouncil

sphere X unknown"

September 1996

ACROHYMS
NRCS

Natural Resources and Conservation Service

OMWM

Open Marsh Water Management

ODES

Ocean Data Evaluation System

PA

State of Pennsylvania

PADCED

Pennsylvania Department of Community and Economic
Development

PADCNR

Pennsylvania Department of Conservation and Natural
Resources

PADEP

Pennsylvania Department of Environmental Protection

PADH

Pennsylvania Department of Health

PAH

Polycyclic

PCB

Polychlorinated Biphenyls

PCMP

Preliminary Conservation and ManagementPlan

PEC

Pennsylvania Environmental Council

POTW

Publicly

PPTF

Public Participation Task Force

PRM

Potomac Raritan-Magothy

PSE&G

Public Service Electric and Gas

RIMS

Regional Information ManagementService

SEP

Supplemental Environmental Projects

TDR

Transfer of DevelopmentRights

TMDL

Total MaximumDaily Load

TNC

The Nature Conservancy

TRACS

Transport Release Automated Cargo Status

USACE

U.S. Army Corps of Engineers

Aromatic Hydrocarbons

OwnedTreatment Works

×i×

USCG

U.S. Coast Guard

USDA

UoS. Department of Agriculture

USDOT

U.S. Department of Transportation

USEPA

U.S. Environmental Protection Agency

USFS

U.S. Forest Service

USFWS

U.S. Fish and Wildlife Service

USGS

U.S. Geological Survey

WLA

Waste Load Allocation

WQC

WaterQuality Criteria

xx

September 1996

INTRODUCTION

CHAPTER I:

INTRODUCTION

W

ise conservation and managementof the Delaware
Estuary is arguably the most important cooperative
environmental initiative ever jointly undertakenby the
States of NewJersey, Pennsylvania, and Delaware. While much
has been accomplished over the past few decades to improve
water quality and provide adequatesupplies of water to the people
who live, work, and play in the Delaware Estuary watershed,
muchremains to be done, The Estuary is faced with continuing
threats from toxic substances, habitat loss and fragmentation, and
human development. Addressing these threats presents both
challengesand opportunities, and will require a multi-state effort,
participation by all levels of government,and citizen support and
commitment to the stewardship of the Estuary. The Delaware
Estuary Programis dedicated to facilitating these efforts.
In the past few years there has beena dramatic shift in the way
people throughout the world think about their environment.
Publication of the first color photograph of Earth from space
provided a dramatic picture of a small blue planet and heightened
international awareness
of the vulnerability of its natural resources
and the need for careful stewardship of those resources. An
increased awarenessand understanding of global environmental
problems-- resourcedepletion, loss of biological diversity, toxics
contamination,
and sea level rise -- have forced us to
acknowledge that our collective actions threaten ecological
systems.
These emerging problems have also forced us to re-evaluate our
managementof ecological systems. We now understand that
regionwide management approaches, those that emphasize
integrated strategies across political boundaries,offer the greatest
potential for effective restoration and protection of ecosystems
and protection of humanhealth. Werealize that in addition to
targeting the protection of specific resources, such as air, land, or
water, it is necessaryto take a broader approachand protect the
systems of which those resources are interdependent parts.
Theapproachembodiedin this Plan couples this global perspective
and watershed managementapproach to address environmental
and economicissues that are specific to the DelawareEstuary.

The Estuary
is facedwith
continuing
threats from
toxic
substances,
habitat loss
end fragmentation, and
human
development.

O~MANAGEMENT
PLAN
DELAWARE
E~TUARy
pROGRAM

Figure 1. A Satellite Imageof the DelawareEstuary Watershed,Earth Satellite Corporation, 1994.
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This approach does not result in a newcentralized programthat
competeswith or replaces existing programs; rather it provides a
framework and new focus for effective integration of ongoing
management
activities.
The emerging global public consciousness has also produced a
conservation ethic -- we recognize the folly of resource
consumptionwithout active replenishment and recycling efforts.
This ethic will require a societal reshaping of the relationship
between economics and the environment in "sustainable
development" terms, rather than in terms of "environment versus
development". Sustainable development, according to the United
Nation’s World Commissionon Environment and Development, is
"development that meets the needs of the present without
compromisingthe ability of future generations to meettheir own
needs". This meansimproving the quality of humanlife, while
living within the carrying capacity of supportive ecosystems.

Sustainable
development,
is
"development
that meets
the needsof
the present
without
compromising
theability of
future
generations
to meettheir
ownneeds".

Until recently, resource protection often focused on saving a
single animalor plant species, or a single river, in a specific place.
Wenow realize that while individual species and resources are
important, their role as a part of an ecosystemis what determines
their value. Wemust preserve the integrity of the system. This
evolution toward the preservation of ecological systems, as a
primary conservation ethic, is driving a parallel philosophy of
sustainable development: how can we nurture vibrant, healthy,
and equitable communities that can be sustained by natural
resources and systems without destroying or degrading them and
compromisingquality of life in the future?
Fundamentaltenets of sustainable developmentinclude:
A long-term perspective for planning and policy
development that harmonizes public and private,
environment and development, and community and
regional interests.
Integration of environmental (health and ecosystem)
protection and economic development in policy and
decision-makingat all levels.
Intra- and intergenerational
equity, supporting
environmental justice for people living now, equity for
future generations, andconsideration of cultural heritage.

3

The Delaware Estuary Program, as an advocate of sustainable
development,will take responsibility to: 1) provide for widespread
participation in decisions that affect the Estuary; 2) develop and
clearly articulate programs and actions that will be mutually
beneficial
to both the economy and the environment of the
watershed; 3) forge partnerships with industry, commerce,and
local governments
in pursuit of the economicviability of the region
and an improved quality of life; and 4) enhanceand preserve the
Estuary’s living and natural resources. Werecognize that public
involvement and education are the cornerstones of resource
protection and sustainable developmentin the Delaware Estuary
watershed. Our recommendations in this Plan, no matter how
extensive and farsighted, will not succeedunless they and their
rationale capture the imagination, attention, and concern of the
public at large.

A.

Public
involvement
and education
are the
cornerstones
of resource
protection
and
sustainable
development
in the
Delaware
Estuary
watershed.

The Delaware Estuary

All of us are connected to the DelawareEstuary, whether we live
in Philadelphia; far upstream in Hancock, NewYork; or right on
the Bay at Cape May, NewJersey; or ,ewes, Delaware. Welive
in the Delaware Estuary’s watershed.
Estuaries are areas partially surroundedby land whererivers meet
the sea. Theyare characterized by varying degrees of salinity and
complex water movements affected by ocean tides and river
currents. They are also highly productive ecosystems with a
range of habitats for manydifferent species of plants and animals.
A watershedis an area of land drained by a river or other body of
water. The water that flows over the land surface, usually from
rain and snow, is called runoff. There are small watersheds,
which receive runoff from a few acres into a creek, and large
watersheds, which drain larger areas into a river. A large
watershed is madeup of manysmaller ones, just as a large river
is fed by manysmall tributaries.
The Delaware River Basin is a large watershed which
encompasses
all of the land that drains to the DelawareRiver and
Bay. It stretches from Delaware County, New York, south to
Cape May, New Jersey and Cape Henlopen, Delaware. The lower
half of the Basin, from Trenton, NewJersey and Morrisville,
Pennsylvania,
south to the Jersey and Delaware capes,
constitutes the DelawareEstuary Programstudy area. This region
includes all of the territory
in three states that drains
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Study Area of the Delaware Estuary Program
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into the Estuary, including the 1 3 counties that border the Estuary
and the outlying counties that drain into its tributaries (See Figure
2 for a depiction of the basin, the watershed, and the Estuary).
As rainwater movesover the land in this watershed,it carries with
it manypotential pollutants which will eventually end up in the
Delaware Estuary -- including oil dumpeddowna storm drain in
Reading, Pennsylvania; pesticides from a NewJersey farm field;
fertilizer from a lawn in Chester, Pennsylvania; hydrocarbons(oil
and gasoline) from highway runoff in Trenton, New Jersey;
sewagefrom a failed septic tank in Lewes, Delaware; or sediment
from a construction project in Port Jervis, NewYork. So even if

Figure 3.

Pollutants
reach the Delaware Estuary from many sources.
ChesapeakeBay: Framework for Action, September 1983.

A= adapted

from the
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you do not live near the Delaware Estuary, your actions most
definitely have an impact on it. Throughthe liquid webof flowing
water we are all connected to the Estuary.
Estuaries have economic, recreational, and aesthetic values.
People love water sports and visit estuaries to boat, fish, swim,
and just enjoy their beauty. Estuaries often have ports serving
shipping, transportation, and industry. The relationship among
plants, animals, and people makesup the estuarine ecosystem.
Whenits components
are in balance, plant and animal life flourish.
Becauseof our love of the water, almost half of the United States
population nowlives in (:oastal areas, including along the shores
of estuaries. This population trend is accelerating; coastal
counties are growing three times faster than anywhereelse in the
Nation. The DelawareEstuary watershed experienced a significant
population increase in the last two decades (See Figure 4) and
may reach an additional
777,000 people by the year 2020
(Seymour,1994). Unfortunately, this increasing concentration
people upsets the balance of estuarine ecosystems. People need
housing, services, and roads, so new industry and businesses
arrive to provide them. In addition, the removal of natural
vegetation and trees for developmentcan cause soil erosion and
destroy natural habitats, contributing to the extinction of
endangered wildlife.
Whensevere, such stresses have led to
public health threats, forcing governmentauthorities to close
beachesand shellfish beds and issue warnings about eating fish.

B. Historical Overviewof the DelawareEstuary
Watershed
The abundant natural resources that make the Delaware an
estuary of national and international
importance today have
sustained human populations
for thousands of years. In
determining howto protect those resources for the future, it is
important to be awareof the evolution of the relationship between
people, the landscape of the watershed, and the Estuary.
The first humansprobably arrived on the shores of the Delaware
Estuary about 12,000 to 13,000 years ago and used the Delaware
River and Bay for food, transportation, and trade. The population
of these settlers was never large enoughto have a significant
impact on the environment; however, they did clear someland for

8
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PERCENTCHANGEIN POPULATION,1970-1990
Delaware Estuary Watershed Communities
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agri’culture, starting about
3,000 years ago, and they
burned forested land to
improve habitat for whitetailed deer and other game
(Berger et al., 1994).
Europeansestablished a presence in the Estuary region
in the first quarter of the
17th century. The Dutch
and Swedeseach controlled
the region for periods of
time, but, by the 1660s, the
English were in complete
control, having established a
variety of small settlements.
Major alterations
in the
Delaware Estuary environment

Figure 5. Henry Hudson’s Half Moon, an eighty ton vessel
with a crew of seventeenDutchand English sailors, reached
the mouthof the Delaware, August, 1609. Drawing from an
accountby H.G.VanAssum,Amsterdam,
1613.(CourtesyBostonPublic
Library,

reproduced from The Bay & River Delaware: A Pictorial

History,

1955.)

began during this time.

In 1682, Philadelphia was founded by an English Quaker, William
Penn; by 1700, it had 5,000 inhabitants. Penn’s settlement grew
to becomeAmerica’s pre-eminent city and port. The growth of
agriculture waslargely responsible for Philadelphia’s dominanceas
a commercialcenter, in the early 18th century, and for the accelerated transformation of the Delaware Estuary watershed from a
wilderness to a pastoral landscape.
Large forested areas
were cleared, resulting in erosion and
losses of topsoil.
These soils altered
the topography of
the Estuary. Shoreline dredging, diking,
and filling
began
during this period,
resulting in loss of
extensive areas of
tidal
marsh and
natural shoreline,
especially north of
Wilmington.

Figure 6. GeorgeHeapdrew this well knownview of Philadelphia about
1753.

(Courtesy of NewYork Public Library, Stokes Collection,

& River Delaware: A Pictorial
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In 1769, a visiting Englishman commentedon the "mess" in the
Philadelphia harbor on the DelawareRiver. The "mess" grew, and,
in 1799, the Estuary’s first official
pollution survey noted
contamination entering the river from ships, sewers, and polluted
wetlands. By the 1840s, the deepwater ports of the Estuary had
becomemanufacturing centers, and the railroad had transformed
villages in South Jersey into regional centers for agriculture.
By the end of the 19th century, increased population and
industrialization
had transformed much of the upper Estuary
watershed. Fisheries were declining, due at least in part to
overfishing and pollution. In manyplaces, drinking water supplies
were contaminated, and pollution -- primarily sewage-- caused
outbreaks of typhoid and
other diseases in urban
areas.
Railroads,streetcar lines,
and new roads enabled
people to live inland,
away from waterborne
transportation
and
colonial cities
and
usually
towns, which
were established
on
waterways.
The
industrialization of the
waterfront and water
pollution led
to a
dramatic decrease in the
recreational use of the
Delaware,particularly in
urban areas.
The
Estuary becameless of a
regional focal point as
fewer people had direct
contact with it.

1

Figure 7. Dredgesand shipyards havebeen prime factors in
makingthe Delawarea great river. (Courtesy of CommercialMuseum,
Philadelphia.

Reproduced from The Bay & River Delaware: A Pictorial

History,

1955,)

By the 1940s, anadromousfish such as shad and herring, already
depleted by overfishing, were unable to migrate through a low
oxygen barrier in the Philadelphia area to upriver spawning
grounds. This problem, combinedwith small damconstruction on
sub-tributaries, nearly destroyed the fisheries. Water quality
concerns were voiced; however, the importance of the World War
II effort overshadowed
these environmental concerns. During this
period of time there was a large increase in pollution of the
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DelawareEstuary resulting from defense-related industries (Albert
1988).
By 1950, the urban reach of the Delaware was one of the most
polluted stretches of river in the world, and serious cleanupefforts
were initiated.
A major criterion for cleanup and indicator of
success was the level of dissolved oxygen in the water. In the
1950s, the Philadelphia region of the river had essentially zero
oxygen during most of the warmer months of the year.
Throughout the 1960s and 1970s, increased state, interstate,
federal, and public interest in pollution control, and the passageof
the 1972 Clean Water Act, led to dramatic improvements in the
Estuary’s water quality. The Delaware River Basin Commission
(DRBC)adopted a waste load allocation program in 1967 and,
together with state and federal agencies, started discussions on
pollution abatement programs. Industries were successful in
reducing pollution in the 1960sand 1970s, followed by municipal
sewagetreatment successes in the 1970s and 1980s. By the end
of the 1980s, over $1.5 billion had been spent by the public
sector on the construction of new, and the improvementof old,
sewer facilities
on the DelawarebetweenTrenton and Wilmington.
Manybillions of dollars were spent by the private sector during
the sameperiod.
Today,the Estuary is certainly not pristine, but it is muchcleaner
than at any prior time in this century. Over 90 percent of the
Estuary meets the swimmableand fishable goals of the Clean
Water Act. Recreational use is returning to the tidal river.
Greenway
trails are being established, linking historic sites, wildlife
areas, and recreational facilities. Public accessto the Estuary has
increasedas the result of a variety of newpublic parks in all three
states.
The economic importance of the Estuary is also growing. New
forms of shipping have reinvigorated Estuary ports, and new
industrial and commercial uses are again bringing life to urban
waterfronts. From Bristol to Camdento NewCastle, the Estuary
is a focal point for tourism.
Still

12
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Although there have been dramatic improvementsin the
water quality in the River, water quality problemsstill
exist. In particular, water quality does not meet the
standard for swimmingin the Philadelphia and Camden
sections of the River, due to bacteria. Also, while the
level of dissolved oxygen usually meets the current
standard established for the Delaware River, the
dissolved oxygen standard would have to be raised to
allow maintenanceand propagation of resident fish and
other aquatic life.
The Delaware Estuary’s fisheries
have exhibited a
general downwardtrend since 1900. Evidence suggests
that overfishing throughout the mid-Atlantic region,
along with habitat destruction and overall water quality
conditions, are responsible for this decline. In recent
years, certain anadromousfish species including shad,
Atlantic sturgeon, and striped bass have increased in
numbers because of water quality improvements and
harvest restrictions, but abundancesof these and other
species have not reached historic levels because of
habitat perturbations
and lack of coordinated
management
plans. In addition, populations of estuarine
dependent species, specifically
summerflounder and
weakfish, have declined in recent years. Causesinclude
bycatch outside of the Estuary, impingement and
entrainment, overfishing,
and lack of coordinated
management.
Heavy use of surface and groundwater places a
significant demandon the long-term water supply for
industrial
and domestic use and for maintenance of
habitats and living resources. Depletive water uses are
of particular concernin relation to maintaining protective
salinity levels for drinking water in the DelawareEstuary.
Elevated levels of toxic substances have been detected
in sediment, the water column, and in tissues of
organisms dependent on the Estuary. Fish consumption
advisories occur in all three states.
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A significant area of the Estuary, from the vicinity of the
C&DCanal northward to Trenton, New Jersey, has a
degradedriver bottom biological community. This degradation is a concern since benthic organisms are a major
link in the food chainto fish, shellfish, birds, andwildlife.
Habitat fragmentation and alteration continue to stress
ecosystemintegrity, affecting the survival and reproductive success of living resources dependenton specific
habitat types and impairing the system’s ability to buffer
pollutant impacts. In particular, loss of freshwater wetlands continues in someareas of the Estuary watershed.
The persistent use of sprawl development consumes
large amountsof natural habitat and agricultural land,
and results in fragmentation of habitat, with adverse
impacts on living resources and water quality.

C.

Role of the Delaware Estuary Program

Becauseof its importance as a natural resource, the intensity of
humanactivities
within its watershed, and the breadth and
complexity of its issues, the DelawareEstuary was nominated by
the three state Governors for inclusion in the National Estuary
Program in 1988. A Management Conference was officially
convenedin July 1989, and five goals were established:
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The Delaware Estuary ManagementConference consists of six
committees and hundreds of people, representing a wide range of
interests and expertise. Since 1989, all the committeeshave been
actively engaged in a process, focused on development and
implementation
of a Comprehensive Conservation
and
ManagementPlan (CCMP)for the Estuary. (See Appendix C
a list of committee members).
This Plan, which establishes a guide for action to achieve the
goals, is the product of that effort. The various strategies and
actions which collectively constitute this Plan reflect detailed
study, careful deliberation, and aggressive consensusbuilding. In
formulating these strategies, an overt attempt was madeto more
efficiently
allocate conservation and management
resources and
to avoid new centralized programs that would compete with or
replace existing programs. This involved both identifying
opportunities for agencystreamlining and creating a frameworkfor
cooperative multi-jurisd.ictional
management.
In general, this Plan establishes the following roles for the
Delaware Estuary Program over the next 20 to 30 years:
A facilitator for other existing organizations, which can
bring people to the table and push for teamwork to
resolve issues; not a regulator.
A provider of information to state and local decisionmakers; information will include the benefits of taking
appropriate actions, data and projections for critical
areas, and reports on implementation progress.
A leader in defining terms such as sustainable
development; providing a watershed focus; and working
with local communities to approach issues from a
regional perspective.
A provider of incentives to citizens, agencies, and
organizations
throughout the region for taking
appropriate actions.
The ManagementConference carefully
roles in crafting this Plan.

considered each of these
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D.

Challenge: What is Necessary for Success?

Environmental quality improvements have occurred nationally
throughout the latter half of the twentieth century. These
improvements
are linked directly to local, county, state, interstate,
and federal efforts to design and implement environmental
protection measures. The results of those measures, in terms of
natural resource protection, benefits to humanhealth, and
improvementand protection of quality of life, have beendramatic.
This Plan represents an opportunity to build on the successof the
past by adopting a new approach to environmental protection -based on a global environmental perspective,
watershed
management, and sustainable
development.
Conference
participants acknowledgethe fine balance which must be struck
betweenour use of the Estuary and our protection of its natural
resources, which have supported us for hundreds of years. To
achieve this balance will require regionally coordinated action,
pollution prevention, and public/private partnerships.
Government agencies alone cannot achieve sustained
environmental improvements. The cumulative effects of the dayto-day decisions madeby the millions of people who live, work,
and play in the DelawareEstuary watershed can greatly outweigh
the environmental benefits of a particular governmentalprogram.
Wemust change the way we think and operate, individually
and
collectively. In addition, instead of simply controlling problemsor
mitigating the impacts of our actions on the environment, we must
work to avoid the problems from the start. Actions included in
this Plan recognize that each stakeholder and interest group in the
watershed, as well as all levels of government, have an
opportunity and an obligation to contribute to identified solutions.

We must
changethe
waywe think
andoperate,
individually
and
collectively,
and workto
avoid
problems
fromthe
start.

This is the challenge of the Delaware Estuary Program and the
proof of a successful Plan.
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E. CCMPOrganization
This CCMP
is organized as follows:
ChapterII presents the State of the Estuary -- an overview of the
status and trends of Delaware Estuary resources, based on
numerous studies conducted by the Program over the last five
years.
The next five chapters, Chapter Ill through Chapter VII, present
actions for each of the priority areas of focus of the Program:
Land Management, Water Use Management, Habitat and Living
Resources, Toxics, and Education and Involvement. Chapters Vlll
and IX present an overview of the Monitoring strategy and
Regional Information Management Service. A total of 76
recommended
actions are described in these seven chapters.
Chapter X presents the Unfinished Agenda,an overview of longer
term programneeds for study and potential action.
The final Chapter, Chapter XI, provides information on how the
Plan will be implemented, including a proposed post-CCMP
structure for implementation and howthe Plan will be financed.
In addition to this CCMP,several companion documents are
available through the U.S. Environmental Protection Agency
(USEPA).A listing of these documentsis provided in Appendix

17

STATE OF THE ESTUARY

CHAPTER
I1: State of the Estuary
he DelawareEstuary is one of the most heavily used estuary
systems in the Nation. The Estuary supports one of the
world’s greatest concentrations of heavy industry, the
world’s largest freshwater port, and the secondlargest refiningpetrochemicalcenter in the U.S.; about 70 percent of the oil, over
one billion barrels, reaching the east coast of the U.S. each year
is transported through the combined Ports of Philadelphia,
Camden,Gloucester City, Salem, and Wilmington. The Estuary
also receives wastewater discharges from 162 industries and
municipalities and approximately 300 combinedsewer overflows.
The Delaware River Basin provides about 10 percent of the U.S.
population (20 million people) with water for drinking and
industrial uses. Muchof this water is transferred out of the Basin.

T

The Estuary is also an
important ecosystem. It
is internationally important as a resting and
feeding area for millions
of migrating birds each
spring and fall. Rare and
endangeredspecies also
rely on the Estuary. It is
knownfor its wetlands,
commercialfisheries, and
horseshoe crab spawning. It is a region where
many
biogeographic
provinces cometogether,
resulting in overlapping
habitat types and hig, h
biodiversity.

Figure 8. Tanker berthed at petrochemical facility
Philadelphia. (Photo: AndrewW. Johnson}.

The Delaware
Estuaryis one
of the most
heavily used
estuary
systemsin
the Nation.

south of

As a recreational resource, the Estuary is important to thousands
of peoplewhoenjoy a variety of water-related activities, including
boating, fishing, rowing, birding, and hunting. Theseactivities
dependuponclean water, protected habitat, and public access -which are key objectives of the Delaware Estuary Program. In
manycommunities throughout the Estuary, recreation and related
activities are important componentsof the local economy.These
uses of the Estuary support thousands of jobs and demonstrate
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the need to strike a balance between economic development and
environmental protection.
This chapter, the State of
the Estuary, provides the
best available scientific and
technical information to
support the proposed
actions in this CCMP.
Current knowledge about
the Delaware Estuary is
summarized
in
the
following areas: Physical
Characteristics, Land Use,
Water Use, Water Quality,
Toxic Substances, Habitat,
and Living Resources.
These topics interact at
manytemporal and spatial
scales,
and effective
Estuary management and
conservation
efforts
recognize this interaction.

A.

Figure 9. Redknots, ruddyturnstones, sanderling, and laughing
gulls (background)
feast on horseshoe
crab eggs. (Photo: Bill
Buchanan).

PhysicalCharacteristics

The entire DelawareRiver drainage basin includes parts of four
states (Pennsylvania, New Jersey, Delaware, and New York),
encompassesabout 35,000 km2 (13,500 square miles), and
hometo almost 8 million people. The Delaware Estuary is 215 km
(134 miles) long, stretching from the fall line at Trenton in the
north to the point where the Estuary enters the Atlantic Ocean
between Cape May Point, New Jersey and Cape Henlopen,
Delaware. The estuarine region, from Trenton, NewJersey to the
sea, has about 6 million residents and the fifth largest population
density of any northeast estuary.
There are three major ecological zones of the Estuary, distinguished by differences in salinity,
turbidity,
and biological
productivity. The UpperZone is tidal freshwater and extends from
Trenton to Marcus Hook. Since colonial times, this area has
experienced the most severe impacts from development and
industrialization.
The Transition Zone, from Marcus Hook to
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Artificial Island, has a wide salinity range(0-15 parts per thousand
(ppt)) and is characterized by high turbidity and low biological
productivity.
The Lower
Zone is open bay and
extends to the ocean. It
HighFI0w
has higher salinity and
broadareasof fairly shallow water (<9 meters).
This Lower Zone has the
highest
(over
90%)
primary biological production (Pennock and Sharp,
1986) of the three zones.
L
The hydrodynamicsof the
Estuary are influenced by
freshwater flow, tidal
circulation,
and wind.
About 60 percent of the
freshwater flow into the
Estuary is from the nontidal DelawareRiver, with
about 10 percent from
the Schuylkill River, and
Paris
PerThgusand
I%=]
the remainder from the
11. Salinity distributions.River
[E] D~~ t-~ EE3~ Figure
Chesapeakeand Delaware
discharge has an important effect on salinity patterns in
n-lo ~ io-15 ~ 15-~o the Delaware Estuary. During high-f/ow periods, such
Canal, small rivers, and
202s ~ 2~-30 I~ >30 as March 1983, fresh water penetrates far down the
nonpoint source runoff
estuary and brackish water is evident in the upper bay. In contrast, low-flow periods,
(Sharp et aL, 1986;
such as October 1980, allow salt water to intrude far up the estuary. The large
variations that Occur in the mid-estuary, around and below the C&DCanal, limit the
Marino et aL, 1991).
organismsthat can inhabit this region to a relatively few hearty species. Source: Th._~e
This fresh water mixes
DelawareEstuary: Rediscoverin,q a For,qotten Resource(Newark, DE: University of
Delaware Sea Grant College Program, 1988).
with saline water from
the ocean, creating the
variable salinity distribution found in the Lower Zone. The tidal range at the mouth of
DelawareBay is about 1.3 meters (4.25 feet); at the head of tide
at Trenton, the tidal range is about 2.5 meters (8.25 feet).
Because of channel deepening and other changes, including
decreased freshwater flow, the tidal height at Trenton has
increased, nearly doubling since 1890 (Hires et aL, 1986;
DiLorenzo etaL, 1992). The upstream intrusion of saline waters
to the Estuary has also increased during the last 50 years (Smullen
et al., 1984), probably the result of a combination of sea level
rise, channel deepening, and upstream removal of freshwater.
Drought conditions also affect the upstreamrange of salty water.
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The DelawareEstuary is a tidally dominatedestuary. The ratio of
measuredflow, tidal to freshwater, is 300:1 at the mouth of the
Bay. Becauseof this strong tidal flow, the Delawareis vertically
well mixedand only partially stratified. This well mixednature of
the Delaware Estuary has major implications for water quality
(DiLorenzo et aL, 1992). The unique shape of the Delaware
Estuary and its strong tidal influence result in a well mixedEstuary
from top to bottom in summer,fall, and winter. This is in sharp
contrast to the Chesapeake
Bay, where very strong stratification
between the top and bottom occurs in the summer, creating
stagnant, low oxygen bottom waters. In the Delaware Bay, some
stratification can occur during high freshwater flow periods, such
as during the spring runoff from Marchto early May, but this does
not persist. Thus, the hydrological conditions that allow low
oxygen levels to develop in other estuaries in the summerdo not
exist in DelawareBay (Sharp et aL, 1982). The average flushing
time for the Estuary is about 90 days (Sharp et aL, 1984). At the
present time, the persistently oxygenated conditions and rapid
water exchange decrease the impact of substantial Ioadings of
certain pollutants, comparedto other estuaries. The relatively
large tidal excursion, approximately 10 km (8 miles), meansthat
plants and animals in the water travel a considerable distance each
time the tide goes in and out. This large tidal displacement
introduces large intratidal variability in the cycle and causes
significant short-term variability in local estuarine water quality.

B. Land Use
"Land use" is a term that refers to the way land is developed or
preserved: where we put houses, shopping centers, parking lots,
highways, farms, and parks. It is of concern to the Delaware
Estuary Program because development of a piece of land has
manyeffects on its ecology and, consequently, on the quality and
quantity of the water that flows over it (rainwater or melting
snow), through it (steams and rivers) and under it (groundwater).
Developmentalso has effects on wildlife, by altering habitat for
nesting and nursery grounds, food, and protection; and it has
effects on public access to waterways.

Demographic
predictions
provide
compelling
evidencefor
planningfor
growthand
protectionof
our natural
resources
now.

Demographicpredictions provide compelling evidence for planning
for growth and protection of our natural resources now. Nine of
the ten most densely populated U.S. counties are in the Northeast.
By the year 2010, 56 coastal counties in the Northeast are
projected to have a population density greater than 800 persons
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per square mile, or 10 times the projected national average
(Culliton et aL, 1990). While not all of these counties are within
the Delaware Estuary’s watershed, manyof the people living in
them will be using Delaware Estuary resources, including water
from the DelawareRiver.
Of the 22 counties in the Delaware River Basin region, 10 had
more than a 20 percent increase in population growth between
1970 to 1990. This population growth has created an increased
demandfor land for housing, transportation, and commercialuses.
Bucks and Montgomery Counties each added over 70,000 new
housing units during this period, while Chester and Burlington
Counties each added over 50,000 units. Berks, Delaware,
Camden, Gloucester, and Mercer Counties each added over
20,000 housing units during this period.
Population growth, and
the demandfor new housing, shoppingcenters, and
places of employment, is
projected to continue
throughout the region between now and the year
2020, with an overall
increase of 14 percent.
This increase is not
projected for the more
urban counties, such as
Philadelphia
and
Delaware, which have
level or declining populations. While Philadelphia
is projected to lose 5
percent of its population
(76,000 people) by 2020,
the States of Delaware
and New Jersey
are
expected to see a population increase of 24.3
percent and 21.5 percent,
respectively, by that date
(Seymour, 1994). The
Delaware Valley Regional

POPULATION GROWTHVS. LAND AREA
1970-2020
Delaware Estuary Watershed Communities
(excluding Philadelphia)

Total LandArea
DelawareEstuary Watershed

Foreeasled Growth
1990.2020

Popalafion Gro~h
1970-I990

G
NewJersey
Delaware
Figure 12. Population growth vs. land area. Adapted from Delaware Valley
Regional Planning Commission, June 1994. Sources: US Census Bureau; NJ Dept of
Transportation; PA Departmentof Environmental Protection; University of Delaware.
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Planning Commissionhas analyzed land use in its nine county
region as of March 1990, and used that data to project land
consumption to the year 2020. As of 1990, 37 percent of the
area was developed and 63 percent undeveloped. By 2020, an
additional 14 percent, or over 50 percent of the total land area, is
projected to be developed. Less than 50 percent of the land will
remain as agricultural, wooded,or vacant land or water (Seymour,
1994).
Coastal species, habitats, and ecosystemsare under considerable
additional stress from development pressures and are becoming
less resilient as humanpopulation densities increase. Any trend
that movespeople awayfrom cities and into morerural areas puts
pressure on the remaining habitats; the loss of uplands, including
forests and farms, is a particular
threat. In fact, a significant trend in
the region is the replacement of
agricultural
land with urban or
suburban areas, particularly in the
upper watershed, coupled with losses
or alteration of forested tracts due to
development
in Delaware and
southern NewJersey.
Changes in the nature of economic
activity also havea big impact on land
use and landscape. A shift from
manufacturing to service jobs means
that employmentcenters can be more
dispersed.
From 1970 to 1990,
manufacturing employment in the
region decreased by 13 percent, as
other sectors increased. Agricultural
employment is projected to remain
stable through 2020; however, low
density residential development may
makefarming more difficult.
Shoreline developmentis another land
use trend.
Although shoreline
creation and filling are nowlimited by
law, reconstruction and more dense
housing are increasing the population
along the DelawareEstuary’s shores.
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of20Feet

Figure13. A projectionof Delaware’s
CoastalZone
geography
accompanying
a rise of sea level to
approximately
20feet.Theprojected
coast(grayshaded
areas)
is based on sea levels equivalent to those in several interglacial
periods over the past 2 million years This pro/ectlon could occur
again under four different scenarios: in 100-200 years with extreme
predictions of climate warming; in 1,500 years should sea level
conEnueto rise at rates we have had over the past 50 years; in 2,900
years at rates similar to the past 900 years; and 4,800 years at the
average rate of the past 2,000 years. From "Sea Level Rise,"
DelawareEstuary Situation Report Series (Newark, DE: University of
Delaware Sea Grant College Program, 1991).
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This increasedpopulation brings with it the potential for increased
pollution from point and nonpoint sources and increased water
supply demands.In addition, shoreline developmentis impacted
by another well-documented trend, that of shoreline erosion.
Manystructures in the lower Estuary, which were once located on
the shore, or even well inland, are now located at the water’s
edge or have disappeared. Another related concern of shoreline
developmentis the historic rise in sea level. Somescientists
believe the rate of rise is going to increase significantly due to
global warming. Although there are disagreementsabout the rate
of sucha rise, increaseshavethe potential to flood shorelines; this
threat is exacerbated by the violent storms (both hurricanes and
winter storms) which have battered the Atlantic coast and lower
Estuary in recent years.

C.

Water Use

Increased population and development directly impact water
supply and the use of the Estuary for economicand recreational
purposes. Increasing water demandshave resulted in periodic
water supply shortages and regional groundwater overdrafts,
especially from aquifers in the coastal plain of NewJersey and in
southeastern Pennsylvania. In addition to drawdown, water
supplies are also threatened by salt water intrusion to deeper
aquifers and the inland movement
of the salt/fresh transition zone.
Other water supply concerns include the increasing depletion of
tributary streamflows and transfer of wastewater out of the
DelawareRiver Basin.

Twenty
million people
rely on the
Delaware
River Basin
for drinking
water.

Twentymillion people currently rely on the DelawareRiver Basin
for drinking water. The largest user is NewYork City which
diverts water from the headwaters of the river system. Noneof
this water is returned to the Basin or Estuary. Basedon a 1954
U.S. SupremeCourt decree, NewYork City has the right to divert
an average of 800 million gallons a day (mgd) of water from the
Basin, provided that the City sustains a flow in the DelawareRiver
of 1,750 cubic feet per second (cfs) at Montague, NewJersey.
The City owns three large reservoirs in the upper parts of the
Basin. The State of NewJersey has a right to divert 100 mgd
¯ without any requirement to provide flow maintenance.~nd~" a
reoccurrence of the 1960sdrought conditions, however, the terms
of the 1954 Decree, with respect to both exportations to New
York City and New Jersey and the Montague flow objective,
cannot be met with the reservoir storage capacity available.
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A programto reduce exportations and maintain flow objectives at
Montagueduring drought periods was included in the 1982 "Good
Faith Agreement"signed by the Governorsof the four Basin states
and the Mayor of NewYork City. The "Good Faith Agreement"
is a compilation of 14 recommendations
that constitute a series of
interrelated managementsteps designed to respond to changed
conditions in the Basin. They are organized around a long-term
salinity standard to be achieved through the developmentof a new
reservoir
storage and flow augmentation capacity, water
conservation, drought management,and the regulation of new or
expanded depletive uses. A Delaware River Basin Commission
(DRBC)Resolution (No. 83-13) provides for equitable sharing
between downstream users and upstream exportation interests
under future water shortage conditions. The Basin experiences
three droughts every ten years (Goodell, 1988).
Figure 14 depicts 1991 average annual water withdrawals in the
Delaware River Basin. These data were obtained in response to
a recent DRBCregulation (Resolution No. 86-12) which requires
water users to meter, record, and
report their water withdrawals. Total
Public = 1103mgd
in-Basin water withdrawals average
Industry = 1071mgd
more than 7.3 billion gallons a day.
Agriculture = 58 mgd
Water withdrawals decreased six
Power= 5059 mgd
Other = 46 mgd
percent between 1987 and 1991.
Total = 7337mgd
This is due primarily to a reduction in
power generation
withdrawals
Power
68%
stemmingfrom a greater reliance on
closed-cycle cooling systems and the
use of cooling towers as opposedto
once-through cooling systems which
~,griculture
require more water to operate.
1%
Power generation water withdrawals
constitute
68 percent of total
IndustP/
15%
withdrawals. Industry and the public
Other Public
water supply sectors comprise most
1%
15%
of the remaining withdrawal, each at
15 percent of total withdrawals.
"Public" containspurveyor,rural, andinstitutional use.
Commission staff anticipate that,
"Other" contains golf, livestock, and snowmaking
use.
All
other
categories
are
self-explanatory.
despite increasing population growth,
water withdrawals shOuld continue to
Figure 14. Delaware River Basin 1991 average
decline
as a result
of the
annual water withdrawals (MGD).
Commission’s water conservation
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efforts, particularly its regulations requiring low flow plumbing
fixtures andfittings andleak detection and repair. Also, it is likely
that industries and power plants will continue to rely on and
convert to closed-cycle cooling systems in lieu of once-through
systems.
Figure 15 shows1991 in-Basin average annual consumptive water
use as estimated by DRBCin its most recent Water Resources
Program (1994-1995). Consumptive water use is the loss
water from the Basin either
through
evaporation,
evapotranspiration, or through incorporation into products via a
manufacturing process. Consumptivewater use is of particular
concern to water managersbecausethis water is not available for
re-use or instream flow protection. These estimates were either
reported by individual water users or derived by Commissionstaff
based on available information. As
noted in Figure 15, consumptive use
is greatest in the public water supply
Public = 133mgd
sector.
During the spring and
Industry = 42 mgd
summermonths, there is extensive
Agriculture = 52 mgd
Power= 70 mgd
consumptive use in this sector
Other = 14 mgd
stemming from lawn and garden
Total = 311 mgd
Other
watering and air conditioning. This
5%
component is measured by comparing
peak seasonal versus winter average
water use. Other large consumptive
uses include agriculture, industry, and
Public
42%
power generation.

Power
22%

The water that is evaporated through
"iculture
power generation can now be made
17%
up during dry periods by releasing
Industry
water from Merrill Creek Reservoir,
14%
the Basin’s newest impoundment
located just off the Delaware River
"Public"contains
purveyor,rural, andinstitutional use.
near Phillipsburg, NewJersey. The
"Other"containsgolf, livestock, andsnowmaking
use.
All
other
categories
are
self-explanatory.
16 billion gallon storage facility,
completed in 1989, was built by a
Figure 15. Delaware River Basin 1991 average
consortiumof electric utilities at the annual consumptive water use (MGD).
direction of the Commission. When
the Basin is under a drought warning
and flows fall below the normal Trenton objective of 3,000 cfs,
the utilities
must release water from the impoundment
to makeup
for evaporative losses at their riverbank generating stations.
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Figure 16 depicts projected consumptive water use in the Basin
for the year 2020 as identified
by DRBC’s Water Resources
Program. Average annual consumptive use is projected to increase from
311 mgd in 1991 to 401 mgd by the
Public = 184 mgd
Industry = 54 mgd
year 2020. Estimated peak seasonal
Agriculture = 60 mgd
consumptive use is projected to
Power= 88 mgd
Other
= 15 rngd
increase from about 530 mgd to
Total = 401 mgd
about 681 mgd in 2020. The largest
Other
increases are projected for the public
4%
Power
water supply and power generation
22%
sectors. These projected increases
reflect continuing needsfor water for
Public
domestic
purposes
and
air
46%
conditioning to support an expanding
population base. The Basin’s population is expected to increase from 7.3
15%
million to 8.4 million by the year
Industry
2020.
13%
Increasing water withdrawals also
"Public" containspurveyor, rural, and institutional use,
increase salt water intrusion into
"Other" contains golf, livestock, and snowmaking
use,
aquifers which supply drinking water.
All other categories are self-explanatory,
An excessive level of salt in drinking
Figure 16. Delaware River Basin 2020
water is a well knownrisk to public
projected average annual consumptivewater
health. The interim salinity standard use (MGD).
adopted by DRBCfor protecting the
drinking
water of the Delaware
Estuary is a maximum30-day average of 180 mg/I of chlorides
and 100 mg/I of sodiumat river kilometer 158 (river mile 98), one
mile upstream of the Walt Whitman Bridge. The Good Faith
Agreementrecommendsthat a more protective standard (150 mg/I
of chlorides and 83 mg/I of sodium) be established by the year
2000. This more protective standard cannot be met with current
reservoir storage capacity (approximately 413 billion gallons),
projected sea level rise, and increasing consumptiveuses (DRBC,
Water Resources Program, 1994-1995).
Industries use the Delaware Estuary as a source of water for
cooling and as a depository for waste discharge. Currently, these
activities are concentratedin the upperEstuary while the shoreline
of the lower Bay remains relatively
free of large industrial
activities.
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Shipping is important to the economy
of the Estuary region. To support
Port operations and accommodate
increasingly
larger
ships,
government-authorized dredging has
been conducted in the Delaware
Estuary since the latter part of the
19th century. The ship channel
today is 13 meters (40 feet) deep.
To maintain this depth, about 5.5
million cubic yards of sediment are
dredged on an annual basis (See
Table 1 and Figure 18). The dredged
sediment was historically deposited
largely
on Estuary shores and
marshes, creating areas that were
later developedfor industry.
Dredging has resulted in increased
tidal range (DiLorenzo et aL, 1992)
and increased shoreline
erosion
caused by ship wakes.
These
factors have resulted in decreased
intertidal vegetation in the Upperand
Transition
Zones of the Estuary
(Ferren and Schuyler, 1980).
Another major aspect of water use of
Figure 17. Major dischargers. Reproduced from The Delaware
the Delaware Estuary is the use of
Estuary:Rediscovern,q a For,qottenResource
(Newark,DE:University of
the River and Bay for recreation.
DelawareSeaGrant College Program.1988).
Dramatic improvements in water
quality over the last 20 years have
increased the value of the Estuary as a recreational resource. The
River and Bayare usedfor fishing, crabbing, boating, and sailing.
Over 2.4 million people visited the upper Basin (Delaware Water
Gap National Recreation Area) in 1986 (Karish,
1988);
comparabledata are not available for the Estuary.
The economicvalue of sport fishing in DelawareBay alone (both
NewJersey and Delaware) is estimated to be about $25 million
per year (Kerlinger, 1991). Hunting, particularly
waterfowl
hunting, is important to the economyin rural sections of the
Estuary.
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Delaware River Disposal Areas
Legend

i

Existing DisposalSites

Pennsylvania
ReachDelineations

B

New Jersey

Scale: 1" = 9 Miles

C

US ArmyCorps
of Engineers
D

Philadelphia
District

This map was produced by the
U.S. Army Corps of Engineers,
Philadalphia District, Planning
Division Geographic Information
System (GIS). Portions of digital
data were provided by; NJDEP.
PENNDOT and DELDOT.

October 1994
Figure 18. DelawareEstuarydisposalareasfor federal projects.

STATE OF THE ESTUARY
In recent years, the economicvalue of the fishing and boating
industry has been augmentedby Estuary-dependent ecotourism.
At CapeMay, NewJersey, alone, over 90,000 birders spent $5.5
million in 1988 (Kerlinger, 1991). Muchof this economicboost
was in the "off-season".

D.

Water Quality

Water quality is an important issue in the Delaware Estuary
becauseof the heavy demandsfor drinking water, industrial water
use, and recreational and commercialfisheries.
There have been
dramatic improvements in water
quality, since the
1960s, including the
return
of oxygenated conditions
during the entire
year.
A major
4
emphasis on sew3
age and industrial
2wastewater treat1menthas resulted in
0
go
o
160
1~0
260
25O
a decrease in the
DISTANCE
(km)
biochemical oxygen
demand (from bacterial respiration)
I~ 1968 ~ 1981 -~- 1987 I
and some decreases in the major
Figure 19. Dissolved oxygen against distance from the mouth of the
DelawareEstuaryto Trenton.Oxygendata as monthly weighted annual average values.
nutrient inputs of
1968and 1981data from DRBC.1987data from J,H. Sharp(unpublished).
nitrogen
and,
especially,
phosphorus. Fecal coliform levels also have droppedsignificantly, even
in smaller tributaries. Fecal coliform is a bacteria used as an
indicator of health risks associated with using water for drinking,
swimming,or shellfish harvesting. The River is nowmorealkaline
because of reduced acid waste.

\

In spite of the manyimprovements,however,water quality is still
not adequateto support fishable/swimmableclassifications in the
Camden/Philadelphia metropolitan area (DRBC,1994; Frithsen et
al., 1991; Marino et al., 1991). The Estuary, from River Mile
108.4, below the mouth of PennypackCreek, to River Mile 78.8,
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the Pennsylvania and Delawarestate line,
criteria for fishable water; the Estuary,
below the mouth of Pennypack Creek, to
CommodoreBarry Bridge, does not meet
swimmable water.

does not meet federal
from River Mile 108.4,
River Mile 81.8, the
federal criteria
for

The Delaware River Use Attainability
Project (1989) found that
wastewater treatment plants in this area would need to be
upgraded to meet
the fishable criteria.
The Project
also
found that, until
14
additional studies
concerning the im12
pact and correction
of combined sewer
E 10
overflows (CSOs)
Z
Lu
the Philadelphia area
can be conducted,
uncertainties exist
C~ 6UJ
concerning
the
>.
0
co 4
attainment of swimco
a
mable
waters.
2
CSOs, both illegal
dry weather bypass
0
65
70
75
80
85
and wet weather
YEAR
overflows, degrade
water quality.

90

95

haveFigure 20. Dissolvedoxygen
concentration
at Marcus
Hook,1967through
The states
1993.
Data from DRBC.
developed
CSO
Control Strategies to
comply with the 1989 USEPANational CSOControl Strategy. In
1994, USEPA
issued its CSOControl Policy that elaborates on the
National CSOStrategy and expedites compliance with the Clean
Water Act. This policy provides for a comprehensiveapproach to
ensure that municipalities, permitting authorities, water quality
standards authorities, and the public engagein a thorough and
coordinated planning effort to achieve cost effective CSOcontrols
that ultimately
meet appropriate health and environmental
objectives. All three states are implementing the national policy
through the issuance of National Pollutant Discharge Elimination
System (NPDES) permits. Pennsylvania’s strategy is being
implementedin conjunction with its watershedpermitting process.
In order to comply with the CSOControl Policy guidance and the
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requirements of the Clean WaterAct, the three states and several
urban areas, in coordination with DRBC,are also developing site
specific CSOstrategies that are in compliance with state CSO
strategies (See Action W12).
The DelawareEstuary still has one of the highest nutrient inputs
of any major estuary in North America; urban wastewater is the
major Source of both nitrogen and phosphorus in the estuarine
system. Sharp (1994) has shown that, on average, total
phosphorus dropped dramatically in the early 1970s, but has
stayed relatively
constant since that time. Much of the
phosphorus is lost by geochemical reactions (Lebo and Sharp,
1993). Ammonium
concentrations have been steadily declining,
with commensurate
increases in nitrate concentrations. It appears
that muchof the ammonium
has been oxidized to nitrate rather
than removed from the system, although there has been some
decrease in total nitrogen (Sharp, 1994). High nutrient levels
usually provide ideal conditions for eutrophication, causing
massive blooms dominated by cyanobacteria
and diatoms
(planktonic algae), but these do not usually occur in the Delaware
Estuary. Rather, there are usually healthy populations of diatoms
in both the tidal river and in the loWerEstuary; the Transition Zone
has low productivity because of high turbidity and less light
penetration.

Estuaries

Rivers

Lakes

%"
1%

r-i Nonpoint
Sources e=JCombined
Sewer
Overflows
~2Natural
Causes
IndustrialPont Sources
r~Other/Unknown
I~]Mun
c paPont Sources
Figure21.Sources
of pollution
causing
impairment
of U.S.surface
waters.
Percentages
for estuaries
are basedon area, percentagefor lakes are basedon numbers
of lakes, and percentagesfor rivers are basedon miles.
AII percentagesare calculated on the basis of the assessedresource. Source:USEPA
(1986).
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Roughly 65 percent of all river miles in watersheds draining to
estuaries are impaired by nonpoint pollutants (USEPA,1986) and
45 percent of all pollution impacts to estuarine ecosystems
nationwide are attributable to nonpoint sources.
USEPAwater quality impairment studies show that, of total
nonpoint source pollutants in estuaries, 35 percent are from
nutrients, 28 percent are from pathogens, 17 percent are from
organic depleting dissolved oxygen, 7 percent are from heavy
metals and pesticides, and 5 percent are from sediments (USEPA,
1990).

Sediments

Nulrients
E3Rivers
Pathogens

IE] Lakes
rm Estuaries

Organic/DO

Metals/pesticides

Other

0

10

20

30

40

50

%of AssessedIrnpa/red Waters

Figure 22. Causesof surface water impairmentby NPSpollution.

Source: USEPA(1992).

Comprehensivedata on nonpoint pollution impacts to surface and
groundwater bodies throughout the Delaware Estuary region are
still largely unavailable. Local watershedstudies showthat, since
point sources are already subject to stringent regulation, nonpoint
sources have becomemore significant water quality concerns in
these watersheds.
In a study of the Upper Perkiomen watershed, Cahill Associates
(1993) found that water quality in three reservoirs had been
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impaired to hyper-eutrophic conditions by phosphorus and
suspended sediments in stormwater from agricultural
and
suburbanuses. They determined that, although agricultural uses
currently produce 80 percent of the nonpoint source pollution in
the watershed, the conversion of farmland to suburban
subdivisions would be the most likely cause of future nonpointrelated water quality impairments.
Like the reservoirs in the Upper Perkiomen watershed, Alcyon
Lake in Gloucester County, NewJersey, is currently polluted to a
eutrophic state. It remains threatened primarily by projected
suburban development (with projected increases in nonpoint
pollutant Ioadings of 22 to 52%of total loading). A watershedbased stormwater managementplan calls for open space areas,
runoff controls for new development, and forested buffers
(Gloucester County Planning Department, October 1992).
Camden County, New Jersey, the Cooper River Watershed
Management
Plan establishes an intermunicipal control strategy
for sediments, nutrients, and chemical caused nonpoint source
pollution. This approach, in combinationwith regionalized sewage
treatment, is contributing significantly to improving the water
quality of the CooperRiver (Alaimo Group, 1989).
Another study, focusing on nonpoint source pollution in the
DelawareEstuary region, stated that "...decennial gains of up to
16% in suburban sprawl may represent a 45% increase in
nonpoint source pollution by the year 2020" (Greeley-Polhemus
Group, 1994).
To address water quality degradation problems in the Estuary
region, the CCMP
nonpoint source action plan (see Chapter III)
calls for watershed-basedland planning, the implementation of
Coastal Zone Act Management
Measures, riparian corridors, and
the restoration of urban stream corridors. These plans will
primarily benefit the tributary watersheds,with secondarybenefits
to the Estuary.

E.

Toxic Substances

The Delaware Estuary is impacted by toxic substances, mainly
human-created chemicals which have been introduced to the
waters. Elevated levels of a few toxic substances have been
detected in the sediments, the water column, and in the tissues of
organisms dependent on the Estuary. Toxic substances include
heavy metals and organic contaminants, such as pesticides and

Elevated
levels of a
few toxic
substances
have been
detectedin
the
sediments,
the vvater
column, and
inthe tissues
of organisms
dependenton
the Estuary.
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polychlorinated biphenyls (PCBs). (See ChapterVI for a listing
pollutants of concern.) The highest concentrations of toxic
substances occur in the urban area (McNair, 1991; Costa and
Sauer, 1994). There may be some important point sources for
metals, but the organic contaminants appear to be primarily from
nonpoint sources.
TRACE METALS
In the Transition Zone, manywater column metals are converted
to particulate form by the action of seawaterflocculation (Church
et aL, 1988). Metal concentrations tend to decline from this zone
to the ocean, probably as a result of increasing dilution by
seawater and fewer dischargers in the Lower Zone. Zinc and
copper have decreased significantly
since 1970. Nickel has
increased in the Upper and Transition Zones, and decreaseddownbay. Periodically, chromiumstill exceededwater quality criteria
at times in the late 1980s (McNair, 1991). Elevated metals
bottomsedimentsare associated with fine, organic-rich particles,
especially near municipalities and in the central area of the Estuary
(Church et aL, 1988). Dredging activities,
and to some degree
shipping and boating activities,
resuspend sediments and
potentially remobilize these metals.
Total Ioadings of arsenic, chromium, copper, and lead to the
Delaware Estuary are approximately 100,000 kg/year (110 tons).
A significant portion of these Ioadings originate from point sources
discharging directly into the Estuary; however, nonpoint sources
also contribute to the Ioadings. Urban runoff contributes
significant
metals to the Estuary. Agricultural
runoff is a
significant source of arsenic to the Estuary becauseof long-term
use of inorganic pesticides. Atmospheric deposition contributes
a small proportion of the total Ioadings of the metals arsenic,
chromium, and lead. Urban runoff, point sources, atmospheric
deposition, and groundwaterall contribute significant amountsof
mercury to the Estuary. The total loading of mercury is
approximately 10,000 kg/year (11 tons) (Versar, 1994).
ORGANIC CONTAMINANTS
There is a trend toward increasing phenols, in all three zones of
the DelawareEstuary, and decreasing volatile organic compounds
in the Lower Zone (McNair, 1991; DRBC, 1994). The highest
levels of organic toxic substances are associated with the urban
areas (Costa and Sauer, 1994). Chlorinated hydrocarbons are
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particular concern becausethey biomagnify in biota. Historical
analytical
problems with measuring many toxic organic
compounds
have madedetermination of long-term trends difficult;
however, recent improvements in analytical techniques should
improveour ability to measurecontaminantsand establish trends.
Most contributions of chlorinated pesticides to the Estuary are
from agricultural runoff, amounting to approximately 10,000 kg/
year (11 tons). Although the use of manyof these pesticides
now severely restricted, previous long-term use in agricultural
areas causedcontaminantsto accumulatein soils that continue to
erode into the Estuary. Point sources and current or abandoned
hazardous waste sites also remain a significant
source of
chlorinated pesticides (Versar, 1994).
The direct effects of toxic substances on biota, as well as
accumulation in organisms, are not very well documented,either
in the DelawareEstuary or elsewhere; however, toxic substances
have been detected in the tissues of fish and shellfish in the
Delaware Estuary. Chlorinated organic compoundssuch as PCBs,
chlordane, and DDTand its related compoundshave been found
in fish tissue (Belton, et aL, 1982; Gastrich, 1992; DRBC,1988;
USFWS,
1993), and have resulted in fish consumptionadvisories
for the entire DelawareEstuary.
FISH ADVISORIES
Fish and shellfish contaminationand associated health risks to the
consuming public have been identified
among the key
management issues of the Delaware Estuary Program. Fish
consumption advisories provide information to the public
concerningthe extent of contamination, the fish species affected,
the maximumnumberof fish which should be consumedfrom the
water body, and ways to reduce health risk through proper
preparation and cooking techniques. There are several advisories
in place for the Delaware Estuary (See Table 2). For example,
Pennsylvania and NewJersey have health advisories for white
perch and channel catfish, taken from the urban DelawareRiver,
due to PCBand chlordane contamination; Delaware issued an
advisory for striped bass taken from the DelawareRiver and Bay
due to PCBcontamination in June 1994. There are currently,
however, no uniform procedures among the states for the
detection and evaluation of fish tissue contamination in the
Estuary and no coordinated program for informing the public of
health risks from consuming tainted fish. Consequently,
duplication of sampling effort has occurred while critical
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Table 2.

Fish Consumption Advisories

for

Delaware River and Bay

PADEP/PADH

White
Perch,
Channel
Catfish,
American
Eel

Yardley to
PA/DELine

PCBs,
Chlordane

Do not eat

NJDEP/NJDOH

Channel
Catfish

1-276
PCBs,
Bridge to
Chlordane
Birch Creek

Do not eat

NJDEP/NJDOH

American
Eel

Statewide

PCBs,
DDT,
Chlordane

No more than 1 meal/week
and no consumption for
high risk groups*

NJDEP/NJDOH

Bluefish >
24" or > 6
Ibs

Statewide

PCBs,
DDT,
Chlordane

No more than 1 meal/week
and no consumption for
high risk groups*

DNREC/
DE DHSS

Striped
Bass,
White
Perch,
Channel
Catfish,
White
Catfish

DE State
Line to the
C&D Canal

PCBs

Do not eat

DNREC/
DE DHSS

Striped
Bass,
Channel
Catfish,
White
Catfish

C&D Canal
to Cape
Henlopen

PCBs

Adults: no more than five 8
oz. meals per year;
Children: no more than
three 4 oz. meals per year

*Pregnant women,nursing mothers, womenof child-bearing

42

age, young children

September

1996

STATE OF THE ESTUARY
information needs have not been met. The result is incomplete
and inconsistent advice to the public.
ECOSYSTEMEFFECTS
Chlorinated pesticides appear to adversely affect populations of
birds of prey (raptors) in the Delaware Estuary. Although more
study is needed, there is evidence that eggshell thinning due to
toxic substancesis continuing to affect the stability of raptor
populations. Elevated levels of PCBs, DDTand its metabolites,
and chlordane have been detected in peregrine falcon eggs from
the DelawareEstuary (Jarman et aL, 1993). Eggshell thinning and
lower reproductive success have been reported for peregrine
falcons nesting in the DelawareEstuary comparedto other areas
in New Jersey (Steidl et aL, 1991 b). Osprey reproductive
success is almost 30 percent lower in the Estuary than along the
Atlantic coast of NewJersey (Clark, 1991; Steidl et aL, 1991
a,c). A possible cause for this poor production in the Estuary is
low hatching rates due to effects of environmental contaminants,
although losses of eggs and chicks to predators, and poor
brooding due to food shortages or predator harassment, are also
suspected (Clark, 1991). In 1992, there were nine bald eagle
nests in the Delaware Estuary. Of the four nests in Delaware,
only one produced young; one of NewJersey’s five nests failed
to produce young. This failure rate of 44 percent is one of the
highest rates of nest failures in the country for bald eagles (Niles
et aL, 1991).
DRBCmonitoring has detected chloroform, 1,2-dichloroethane,
and toxic metals in the water column in the urban areas of the
Estuary. Water quality exceedancesfor lead, copper, mercury,
arsenic, chromium,and silver are a concern in the urban section
of the Estuary. DRBC’s November 1990 study found ambient
water samples, collected under average flow conditions at the
Delaware Memorial Bridge and between the Walt Whitman and
Tacony-PalmyraBridges, to affect the growth of fathead minnows
(DRBC, 1991).
Toxic substancesare present in the sedimentsas a result of point
and nonpoint discharges to the Estuary and atmospheric
deposition. Contaminated sediments may act as a source of
continued contamination of the water and biota. DDT and
associated compounds,polycyclic aromatic hydrocarbons (PAHs),
copper, lead, zinc, chromium, nickel, cadmium,and mercury were
found in the sediments in the greater Philadelphia area from
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Burlington to the mouth of the Schuylkill River. Lead, zinc,
cadmium, pesticides,
and some of the PAHs exceeded the
National Oceanic and Atmospheric Administration (NOAA)ER-M
(effects level-median), which is the level at which adverseeffects
are frequently observed in benthic species (DRBC,1993).
In a 1994interpretation of historical data, spatial distributions of
acute sediment toxicity throughout the Estuary were determined
and associations between chemical contaminants and acute
sedimenttoxicity were identified (Costa and Sauer, 1994). In this
study, PCBswere found to be far more widespread in sediments
than previously indicated, and PAHsindicated several different oilrelated sources in the urban portions of the Estuary. Acute
sediment toxicity
was more widespread than previously
documented, but this problem was concentrated
along
industrialized
portions of the Delaware River. Associated
contaminants appear to be oil-related PAHs,copper, and mercury;
however, zinc and DDT-related pesticides and PCBsalso imparted
toxicity and were bioavailable to benthic organisms (Costa and
Sauer, 1994).
The impacts of toxic substances on the ecology and behavior of
particular organismsin the DelawareEstuary have beenstudied to
a limited extent. There are often synergistic effects amongtoxic
compounds,which can be indirectly affected by other stresses on
the organisms. More evidence needs to be gathered to document
amounts and impacts of toxic substances on estuarine biota,
especially those that are harvested for humanconsumption. This
is a difficult
problem because many of these compoundsare
potentially contributed from nonpoint sources. Federal, interstate,
and state efforts are underway to better understand toxic
substances, but increased sampling and analysis are critical.
Further characterization of toxic substances in the Estuary is
needed, including studies of toxic substances at lower trophic
levels and their transfer through the food web.

Further
characterization of toxic
substances
in
the Estuaryis
needed,
including
studiesof
toxic
substances
at
lowertrophic
levels and
their transfer
throughthe
food web.

F. Habitat
Habitat is the arrangementof food, water, shelter or cover, and
space suitable to an organism’s needs. Habitats may be small
well-defined areas, such as the nesting and feeding area for a pair
of ospreys, or they mayencompasslarge regions if a species is
migratory. Habitat can also be defined by the species that inhabit
them. For example, oysters create surfaces with their shells for
other species to live on, and oyster reefs support a diverse fauna
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in the water column and on the bottom. Habitats vary in time,
temperature, salinity, humanimpacts, and other defining factors.
Habitats provide breeding, nesting, staging, and feeding grounds
for invertebrates, waterfowl, shorebirds, raptors, songbirds,
mammals,fish, reptiles, and amphibians. Forested areas and
successional meadowsare crucial to millions of migrating
songbirds and to a diversity of reptiles and amphibians. Marine
and estuarine habitats support species from the lowest to the
highest trophic levels. Nationally, almost 35 percent of all rare
and endangeredanimal species are either located in or dependent
on wetland habitats,
and 90 percent of the species of
commerciallyimportant fish and shellfish either pass their entire
lives in estuarine habitats or require estuaries as nursery grounds.
While somespecies are fairly adaptable and can flourish in a
variety of habitats, manyspecies have very specific requirements.
Thesespecific requirementscan only be met for all the species in
the Estuary by maintaining a diverse mix of upland, wetland, and
deepwater habitats.
Overthe past several decades,the extent and quality of important
habitats in the DelawareEstuary have, in somecases, improved
and, in others, grown worse. Manyimprovements are related to
the regulatory and managementsystems which have improved
water quality, reducedthe rate of tidal wetland changes,restored
or enhancedwetlands values and functions, and encouragedmore
sensitive developmentin coastal areas. Upland habitats have not
fared as well, primarily becauseof the loss and fragmentation of
these habitats and the lack of cooperative multi-jurisdictional
management.

Overthe past
several
decades,the
extent and
quality of
important
habitatsin
the Delaware
Estuary have,
in some
cases,
improved
and, in
others, grown
worse.

OPEN-WATERHABITATS
Awayfrom shore, the DelawareEstuary is a patchwork of various
assemblages
of species living on/in the bottom, primarily mollusks,
worms, crustaceans, bottom-dwelling
fish, and microbial
decomposers. In the overlying
waters, phytoplankton,
crustaceans, larval stages of bottom-dwellers, fish and additional
microbial decomposersare found. Different bottom types and
water massesin the DelawareEstuary present different habitats
and, therefore, contain different assemblagesof species.
Fromplace to place within the Estuary, the bottom habitats differ
with respect to such factors as depth, light penetration, and
inorganic sediment particle size and composition. Sedimentsvary
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in proportions of gravel, sand and mud, amount of associated
organic matter, stability of the sedimentin the face of currents, as
well as concentrations of toxic substances that have entered the
Estuary.
Although muddypatches are found in quiescent regions of the
DelawareBay, the relative contribution of mudand organic matter
to the bottom composition is generally lowest in the LowerZone,
where there is more sand and gravelly sand. Mud and organic
matter increase as one goes upstream (Biggs and Church, 1984).
Metals and organic toxic substances in these muddy, organic
sedimentsare highest in the Transition Zone(Church et aL, 1988;
Riedel and Sanders, 1993; Costa and Sauer, 1994). While more
research is needed, it is clear that pollution of these benthic
habitats has affected the overall health of the associated species
and the food webs they create. Besides physical displacement,
little
is known regarding the effects of channel dredging on
benthic habitats, and this remains a research need.
Although the overlying water is churned and mixed by the
currents, water massesdiffer from place to place in the Delaware
River. The Upper, Transition, and LowerZonesare defined in part
by differences in water salinity and turbidity (Biggs et aL, 1984;
DRBC, 1988). Dissolved nutrients are highest in the upper
sections of the DelawareRiver and are generally muchlower near
the mouth of the Estuary (Frake et aL, 1984). In addition, the
water chemistry in urban sections of the Delaware River differs
from that in nonurban sections; the Upper Zone has more
wastewater-generated nutrients,
as well as pollution from
dissolved metals and organic toxic sub-stances. (McNair, 1991;
Gastrich, 1992; Riedel and Sanders, 1993).
Thebottom and the overlying water, in any region of the relatively
shallow DelawareEstuary, are coupled in the sensethat they timeshare biological components.Behaviorally controlled nocturnal
and tidal vertical migrations (Stearns and Dardeau,1990) provide
regularly timed vertical shuttling of species between the two
environments on short time scales (hours). The two environments
are also coupled through variable physical vectors that induce
mixing or allow sinking (Palmer, 1984). Also, most of the adults
living on the bottom have larvae that live in the overlying water
column. These larvae develop and eventually select specific
bottom habitats within the Estuary, wherethey completetheir life
cycles. With the coupling and overlapping food webs between
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tl~ese two regions, it is clear that the benthoscannot be altered
without affecting life in the surrounding water and vice versa.
SHELLFISH BEDS
The extent
of
oyster seed beds
in the Delaware
Bay
remains
unchanged since
the early 1900s,
/
and there is little
evidence
that
water
quality
changes
have
affected their productivity. Oyster
seed beds are
Figure23. Oystergrounds.The oyster fishery ranges from the mouth of the Maurice
limited to specific
Fdver and shoals on the NewJersey side to ~he Smyrnaand Cohanseyrivers. The natural oyster
areas because of
beds are in the upper region, in lower salinity waters wherepredation and disease are at a
minimum.Here, oystermen use seedbedsto set young oysters, or spat, allowing them to grow
salinity, currents,
through the first years of life. For the last year or two before harvesting, the oysters are
and bottom conditransplanted to the planted grounds, where growing conditions are better. Unfortunately,
tions. Declines in
predaEonby oyster drills and the MSXparasite is muchgreater in these lower beds, contributing
to the fishery’s decline. Reproducedfrom The Delaware Estuary: Rediscovering a Forgotten
oyster landings in
Resource (Newark, DE: University of Delaware Sea Grant College Program, 1988).
the 1930s and
1950s were due
to the oyster drill and overharvesting; extreme
declines since the mid-1950s are due to the
MSXparasite, the oyster drill,
and, more
"O
recently,
the dermo parasite.
The MSX
O
a.
parasite andthe oyster drill are partly control15.o_
led by salinity, with lower salinities decreasing
.=_lotheir impact. Since salinity is a factor in
5controlling oyster production, depletive water
O,
use can affect oyster production. The oyster
1880 1900 1920 1040 1960 1080
seed beds and planting grounds have not
Year
experienced closures due to contamination,
but manybeds in tributary streams have been Figure 24. Oyster landings. The Delaware
Estuary’s oyster fishery landed morethan 25 million
closed to direct harvesting. The production of
pounds of oysters annually during the late 1800s. A
seed oysters on beds in the Delaware Bay major fishery continued into the mid-1900s unEl a
combinationof overfishing and the introduction of the
seems comparable to production in other
MSXparasite decimated it. Between1957 and 1960,
systems (Hargreaves and Kraeuter, 1989;
90-95% of the oysters on the plahted grounds were
Haskin et aL, 1984). With management,
killed
by MSX. Reproduced from The Delaware
better understanding of oyster diseases, and Estuary: Rediscovering a Forgotten Resource(Newark,
DE: University
of Delaware Sea Grant College
an understanding of requirements for seed Program, 1988).
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production, it is expected that oyster production could recover
(Haskin et aL, 1984).
WETLANDS
The Delaware Estuary is probably best knownfor its wetlands,
which provide more than 405,000 acres (164,000 hectares)
habitat. More than 126,000 acres (51,000 hectares) of these
wetlands have been recognized as internationally important. The
Delaware River Basin contains an estimated 762,000 acres of
wetlands, about nine percent of the Basin’s land surface area
(Tiner and Wilen, 1988).
Wetland losses throughout the watershed have been significant,
particularly between1954 and 1974, and particularly associated
with the Delaware Memorial Bridge. Possibly up to 21 to 24
percent of the originally existing wetlands of the Estuary region
have been lost (Tiner, 1985, 1990; Frayer, 1991). Nontidal
freshwater and forested wetlands have sustained the greatest
losses, while tidal marshes have been less affected by
developmentand other humanactivity. Muchof the wetland areas
remaining have been degraded by pollution, invasion of exotic
species, and expansion of undesirable native species. Estuary
residents are paying the price of these losses through water
treatment costs, erosion, and the cost of flood protection and
control. Losseshave also resulted in reducedfish populations and
reduced available water supplies through lack of groundwater
retention and increased salinity.
Coastal wetlands, in someareas, can withstand modest rates of
changein sea level. A numberof scientists predict that sea level
rise will outpace the ability of manycoastal ecosystemsto move
inland or adapt (Reid and Trexler, 1991). Several important beach
and marsh complexes are already experiencing erosion and
excessive inundation and will be significantly
reduced or lost
unless managementactions are taken (Meredith, 1994).

Estuary
residentsare
payingthe
priceof
wetland
losses
throughwater
treatment
costs,
erosion,and
the costof
flood
protection
andcontrol.

The region’s tidal marshes below the Delaware Memorial Bridge
have been legally protected from the intense development
experienced in other coastal areas. However, the marshes have
been extensively altered in past decadesby parallel-grid ditching
for mosquito control,
construction
of limited-purpose
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.impoundments,modifications for waterfowl, salt hay farming, and
agricultural use. There have beensubstantial losses of freshwater
marshes and forested wetland habitat because of conversion to
agricultural uses or modifications related to agriculture. Extensive
management
efforts are now underwayto restore multiple values
and functions in impoundedwetlands, and more environmentally
compatible mosquito control techniques are also being
implemented.
However, state wetland managementinterests in this area can
conflict. For example, the mosquito control technique, knownas
Open Marsh Water Management(OMWM),which is a substitute
for the use of chemical insecticides, is currently being used
wherever possible to reduce excessive mosquito populations. The
creation of ponds and closed ditches, associated with the OMWM
technique, in previously grid-ditched marshesrestores surface
water pools and pans, benefitting manyestuarine fish and wildlife
species. However, care must be taken, in using OMWM
techniques, to not either excessively flood or dewater marsh
surfaces. This can be harmful to many species, or negatively
impact threatened and endangered species, such as the Shorteared Owl, which depends on higher marsh areas.
Coastal marsheshave been negatively impacted by the aggressive
encroachmentof the commonreed (Phragmites australis), which
out-competes native marsh plants. In addition to being a fire
hazard, Phragmitesstands reduce the value of coastal marshesas
wildlife habitats by decreasingavailable food, habitat diversity,
and open water space. It is estimated that, in the State of
Delaware, one-third of the tidal wetlands are infested with
Phragmites(Philipp, 1994).
In recent decades, planning efforts have focused on the
preservation.of
wetlands as open space, and, as a result,
considerable public open space now exists within the Delaware
Estuary. Public and state openlands within the region include the
John Heinz National Wildlife Refuge(Tinicum) in Pennsylvania,and
Bombay Hook and Prime Hook National Wildlife
Refuges in
Delaware, as well as many state wildlife
managementareas
bordering the Estuary. In NewJersey, there is a long corridor of
public lands along the bay shore from Salemto CapeMayCounty,
including the recent creation of the CapeMayNational Wildlife
Refuge, which currently protects about 2,835 hectares (7,000
acres), and has a design target of 6,885 hectares (17,000 acres).
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A similar extensive corridor of protected land exists in Delaware,
from Port Pennto Lewes,composed
of state wildlife areas, federal
refuges, and lands ownedby conservation groups. Current trends
include the protection of the upland edge of wetlands (borders
which act as buffers from nonpoint source pollution and other
impactsto wildlife) andthe protection of wildlife habitat by private
sector organizations, such as The Nature Conservancy.
BAYSHORE BEACHES AND MUDFLATS
Each Mayand June, the sandy beaches and intertidal
mudflats,
along the shorelines of the lower Delaware Bay in Delaware and
NewJersey, host the secondlargest population of migrating shore
birds in North America. These birds including the semipalmated
sandpiper, ruddy turnstone, red knot, sanderling, and dunlin stop
over at areas used by spawninghorseshoe crabs, to feast on the
crab eggs. Alterations in these areas could have catastrophic
impacts on both the horseshoe crabs and the migratory birds
which depend on them.
Shorebird concentration areas are at risk mainly from potential oil
and chemicalspills, from alterations to the beachhabitat, including
scrub/shrub and dune habitats, and from humandisturbance.
Shorebird habitat is not limited to the monthsof Mayand June or
to Bay beaches. Large numbersof a variety of species use the
tidal marshesand intertidal mudflats during all seasons of the
year. Wadingbirds (herons, egrets, and ibis) use the wetlands
extensively as well. The Pea Patch Heronry, on the upper Bay, is
the largest heronry in the northeastern states.

The sandy
beachesand
intertidal
mudflatsof
the Delaware
Estuaryhost
the second
largest
populationof
migrating
shorebirdsin
North
Americaeach
May and
June.

FORESTS
Forest habitats are an essential part of life for a rich variety of
animals and plants. They are also critical to ensuring a host of
living resource habitat benefits for organisms in streams. The
forest canopy provides shade, thereby moderating water
temperature, and provides leaf litter, which serves as the basis of
the riparian food chain.
Forests also supply large woodydebris, such as fallen logs, to
streams. Old root wads and fallen trees create much of the
structure in small streams. Features like pools and riffles form
around these large pieces of fallen trees which, in turn, become
habitat for the manycreatures found in streams.
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Forests, along streams, rivers, and shorelines of the Estuary
region, have becomean increasingly important componentof the
strategy to reduce nonpoint source Ioadings to the Estuary and
provide living resource habitats. Riparian forests can protect
water quality in streams by mitigating pollutants in both surface
and groundwater, by settling out sediments in runoff, and by
decreasing stream velocity and energy during storm events that
might otherwise increase stream bank erosion.
The DelawareEstuary watershed lies within the Atlantic Flyway,
a major migration route for neotropical migrants and migrating
waterfowl. These birds breed in North America in the summerand
then winter in Central and South America. Forested uplands
provide habitats necessary for manyof these species.
The DelawareEstuary watershed experienced significant changes
in the extent of forest cover over the past 300 years. Prior to
Europeancolonization in the late 1600s, forests and wetlands
spannedmore than 90 percent of the watershed area. By the mid1800s, most of the upland forest landscape was transformed to
farmland. This trend was reversed in the early 1900s, with an
increase of forest cover of approximately 15 percent during the
period from 1890to 1990 (Berger et aL, 1994). Current attention
on forest habitat is focused on fragmentation of large tracts of
forested upland and maintenanceor restoration of riparian forest
corridors.

G.

Living Resources

Living resources, the plants and animals living in, on, and around
the DelawareEstuary are the componentof the system which are
most likely to be seen and enjoyed by people. Living resources of
the Estuary range from microscopic plankton, to oysters and
crabs, to minnowsand sturgeon, to ducks, and even to humpback
whales. All naturally occurring species of plants and animals are
part of the complex ecology of the Estuary and are part of an
integrated food chain, or moreprecisely, a food web.
The species composition of the communities residing in the
Delaware Estuary is important in the ecological functioning of
these communities. Most species are not valued for commercial,
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recreational, or aestheticreasons;but all speciesare importantas
part of the food web which contributes to the survival and
production of other species, including economically important
ones. Somespeciesare referred to as key speciesin that regard.

TERTIARY
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Zooplankton,
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Figure 26.
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For’ the purposes of the Plan, factors to be considered in
determining the ecological importanceof species or groups(guilds)
of species are that they:

Producesignificant

quantities of organic matter for the food web;

Are food for other resources in the Estuary;
Significantly control or modify the population levels or seasonal
dynamicsof other plants and animals within the Estuary by
grazing, predation, or disturbance;
~,~.
~

Control or modify someprocees (e.g., benthic nutrient
regeneration) that in turn influences other resources;

.~,%~ Significantly contribute to commercialor recreational landings;
t:’,~ Are classified as endangered, threatened,
or state agencms;and
~

or protected by federal

Are a shared resource with other estuaries or even other
hemispheres,as in the case of migratory birds.

Often key species are only found in specialized habitat types, and
the "important habitats" listed in this documentsupport manykey
Delaware Estuary species. The habitat requirements of key
species are detailed in a companiondocumentto this Plan, the
Living Resourcesof the DelawareEstuary (July 1995).
PLANKTON
Minute floating plants, or phytoplankton, are the dominantsource
of organic matter for most of the Delaware Estuary biological
communities.
They form the base of the food web. The
phytoplankton in the Estuary are relatively healthy despite high
nutrient concentrations and turbidity.
Diatoms remain the
dominant type of phytoplankton in the important winter-spring
bloom period (Marshall, 1992). Shifts in phytoplankton species
composition may have a greater impact on the overall trophic
structure
of the system than changes in phytoplankton
abundance.

55

MANAGEMENT
PLAN
DELAWARE
ESTUARY
P~0G~

As expected, the lower bay portion of the Estuary is dominatedby
marine and estuarine forms while freshwater species dominate the
freshwater tidal upper regions. Spring blooms dominated by
diatoms shift to flagellate communities in the summerand fall
(Marshall, 1992). Phytoplankton biomass and production are
spatially andtemporally variable and exhibit seasonalcycles similar
to those in other temperate estuaries (Pennockand Sharp, 1986).
In the past 10 years, phytoplankton production appears to be
increasing in the DelawareEstuary, especially in the Lower Zone
(Sharp, 1994). Trends are not as clear for the transition or tidal
river regions.
The primary consumersof phytoplankton in the Delaware Estuary
are minute animals, called zooplankton. Copepodsdominate the
zooplankton and may directly consumea high percentage of the
phytoplankton primary production in the lower Bay (Hermanand
Hargreaves, 1988).
Marine mysids, small shrimpqike crustaceans, also play an
important role in the Delaware Estuary food web. While mysids
are often associated with the bottom, they regularly comprisepart
of the zooplankton. At times they can be very abundant and a
significant food source for juvenile fish (Hermanand Hargreaves,
1988).
BENTHIC COMMUNITIES
The organisms of the bottom-dwelling, or benthic communities,
are important consumers and provide a link between primary
producers and higher trophic levels. It has been suggested by
several studies that the standing stock and diversity of floral and
faunal benthos in the higher salinity, hydrographically dynamic
portions of the Delaware Bay maybe low comparedto other east
coast estuaries (Hargreaves and Kraeuter, 1989). Pollution does
not appear to be a major factor in the reduced abundance(Haskin
et aL, 1984). However, loss of hard substrate habitat from the
decline in oyster reefs results in highly scoured coarse sand,
which is unstable for benthic communities.
The annual production of the healthy blue crab fishery in the
DelawareEstuary is variable, but no less predictable than in other
nearby producing areas (Haskin et aL, 1984). Water quality,
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except for heatrelated, mid-summer
anoxic (little or no
oxygen) conditions
in tributaries, which
are scattered and
rare, does not appear to be affecting
these populations
(Hargreaves
and
Kraeuter, 1989).
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In
addition to providing Figure 27. Estuary-specific blue crab harvest. Source: "An Assessmentof Fisheries
LandingsRecordsin the DelawareRiver Estuary." Preparedby K.A. Killam and Dr. W.A.
food for migrating
Richkus, September1992.
shorebirds,
the
horseshoe crab is
important economically, as bait and in the manufacture of a
product which is used in medical testing of drugs and surgical
implants.
The
Delaware
Estuary is uniquein
the region because
its saline portion
(except in the upper
Estuary)
lacks
seagrass meadows
(Hargreaves and
Kraeuter, 1989).
They may have
existed at one time,
because eel grass
(Zostera marina)
was once present
in CapeMay Harbor
and in the backwaters of Cape
May County, but

Figure 28. "The Delaware Estuary horseshoe crab population is the largest
in the world and a key species in the Estuary."
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Brush (1994) found no evidence of Zostera (in the form of seed),
in recent decades, in cores taken throughout the Estuary.
Benthic organismsare excellent indicators of the overall ecological
health of the Estuary since they are sensitive to pollution
exposures. Becausebenthic organisms stay in one place, they are
affected by the pollution at that site over the long-term. Theyare
a major link in the food chain between primary producers and
higher trophic levels, including fish, shellfish, birds, and wildlife.
USEPA’s Environmental Monitoring and Assessment Program
(EMAP)reviewed estuaries in the northeast U.S. and collected
environmental data in the Delaware Estuary from 1990 through
1993. An analysis of the EMAP
data (Paul, et al., 1994) indicates
the following benthic community conditions, as defined by the
EMAPbenthic index:
Much(60%of area) of the tidal river from the vicinity
the C&DCanal northward to Trenton, New Jersey, has
benthic communities classified as either degraded(31%of
area) or severely degraded(29% of area).
The
Bay’s
(south of C&D
Canal) benthic
community is
generally healthy, with only
13 percent of
its area classified as degraded, and 4 percent classified
as
severely
degraded.
For the area of the
tidal river and Bay
which is classified as
degraded or severely
degraded, the degraded benthos appear to
be associated with the
presence of PCBs.
Physical factors (turbi-
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dity, disturbed sediments, etc.) as well as other pollutants may
also be affecting the benthic community.Additional discussion of
the role of metals and organics can be found in the Toxic
Substancessection of this chapter.
FISH
Over200 fish
species, both
Over 200 fish species, both residents and migrants, use the
residents and
Delaware Estuary. The residents include freshwater and salt
migrants, use
water species, but someof the estuarine residents, such as white
the
Delaware
perch, have a broad range of salinity tolerances. Resident species
Estuary.
are those that for the most part conduct all aspects of their life
history within the confines of the Estuary, seldommovingfar into
the coastal waters around
the Estuary mouth. The
ocean migrants include
both warm and cool water
16000000
species.
A number are
19000000
anadromous, living
in
14000000
13000000
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12000000
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~ 11000000
I0000000
such as the herrings and
9000000
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8000000
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Figure 30. Estuary-specific
American shad harvest.
Source:
"An
as a spawning
ground
Assessmentof Fisheries Landings Recordsin the DelawareRiver Estuary." Prepared
and/or nursery.
Some by K,A. Killam and Dr, W.A. Richkus, September1992,
oceanic migrants may use
the Estuary only as a
feeding ground.
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i

Within the DelawareEstuary there are two primary nursery areas:
wetlands, including the shallow marshfringe areas and mudflats,
and the low salinity areas at the head of the Estuary. This low
salinity open-waterportion is a region of exceptional value to fish.
This region receives fish eggs, larvae, and youngfrom freshwater
spawners, semi-anadromous end anadromous fish, estuarine
spawners, and even some larvae spawnedin the Lower Zone and
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ocean. The distribution of juvenile fishes within primary nursery
areas is related to a variety of factors, including temperature,
salinity, turbidity, food availability,
and predation pressure
(O’Herron et aL, 1994).
Priority species in the DelawareEstuary include various sharks,
skates and rays, shortnose and Atlantic sturgeon, American eel,
blueback herring, alewife,
American shad, Atlantic
menhaden, commoncarp,
1600000"
1500000"
various catfish,
white
1400000"
perch, striped
bass,
1300000"
. 1200000
bluefish, scup, weakfish,
1100000
spot, Atlantic croaker,
100000O
900000
black drum, and various
800000
flounder species (Maiden
700000
600000
etaL, 1977; O’Herron et
500000
al., 1994). Manyof these
400000
300000
fish are important to
200000
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and/or
lOOO00
0
.........i .........i .........i .........i .........ip ........i
commercial fisheries, and
1880
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2000
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YEAR
the Delaware Estuary
food web, as consumers
of plankton and benthos.
Figure 31. Estuary-specific
weakfish harvest, Source: "An Assessment of

i

Fisheries Landings Recordsin the DelawareRiver Estuary." Preparedby K.A. Ki[lam and
Dr. W.A. Richkus, September 1992.

The impacts
of man
(fishing
mortality
and
environmental perturbation) are often difficult to discretely identify
and sort out from natural factors, but both, in combination or
separately, have been responsible for declines in various fish
stocks (McHugh, 1966; Scheier and Kiry, 1973; Kiry, 1974;
Daiber, 1988; Frithsen, Killam, and Young, 1991). Since manyof
the commercially and recreationally
important species are
migratory in nature and spend part of their time outside of the
Estuary, overfishing and habitat loss outside of the Estuary also
affect population levels.

Up until the 1960s, menhaden were the most economically
important species in the Estuary, but, today, weakfish hold this
position, partly becauseof their value in recreational fisheries.
The recently declining trends in total weight landed and average
size in the recreational fishery are considered indicative of an
overall decline in the Atlantic weakfish stock (Weakfish Review
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Team, 1990). Anadromous fish, including
American shad,
Atlantic sturgeon, and the alewife have also declined substantially
since the 19th century, but numbersof shad have particularly
improved in recent years. Juvenile striped bass numbers have
also been significantly increasing in the last 10 years. Factors
that may contribute to these trends are improvements in water
quality (e.g., shad)andrestrictions placed on harvest (e.g., striped
bass).
Trends in commerciallanding records in the last century indicate
that the prominent upriver fisheries have been replaced by downbay marine and estuarine dependentfisheries, including weakfish,
summerflounder, spot, bluefish, and menhaden(Price and Beck,
et aL, 1988). Fish populations are influenced by climatic and
humanactivities,
including both recreational and commercial
overharvesting (Frithsen et aL, 1991). In the DelawareEstuary,
changes in abundanceof anadromousspecies have been historically linked with a decline of available spawninghabitat, due to
obstructions in the waterways (dams, pollution blocks) which
prevent access to spawning beds, overall water quality, and
overfishing. Destruction and alteration of wetland habitats have
decreasedavailable nurseryareas for juvenile fish development,
and recreational fishing pressurehas steadily increased (Price and
Beck etaL, 1988). There are at least 31 species which are commercially harvested from the Estuary. The value of the Delaware
Estuary commercial fin fishery was about $1.4 million in 1990.

Trendsin
commercial
landing
recordsin the
last century
indicate that
the prominent
upriver
fisheries have
beenreplaced
by down-bay
marine and
estuarine
dependent
fisheries

BIRDS
The Estuary wetlands are an important resource for breeding black
duck, a declining species which feeds on submergedvegetation
and invertebrates. Overwintering waterfowl, manywhich nest in
prairie potholes and arctic tundra to the far west and north of the
Estuary, often congregate in large numbersalong both shores of
the lower Bay, wheresaline water remainsice-free longer than in
areas to the north. Amongthe most prevalent species are
dabblers, such as black duck, woodduck, mallard, pintail, and
green-winged and blue-winged teal, and divers, such as redbreasted merganser, ruddy duck, and scoters. Tributaries and
impoundments are particularly
important to waterfowl. Snow
geese can be locally abundant in salt and brackfish marshes,
wherelarge flocks can consume
all the vegetation in certain areas,
a condition knownas an "eat out." Snowgeese populations have
risen dramatically since the 1960s, while migratory Canadageese
numbers have declined in recent years. Gamespecies are an
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important source of recreation and food in the Estuary region, and
hunting contributes to the economyof rural areas.
Predatory birds occur in most of the DelawareEstuary’s ecological
niches. Northern harriers nest and overwinter in the extensive salt
marshes of the lower Bay, where they are a hallmark species.
Red-shouldered hawks and barred owls nest and hunt in the
region’s extensive hardwoodswamps, while great horned owls,
red-tailed hawks, and Cooper’s hawks can be found in upland
forests, forest edges, and woodlots. Osprey, peregrine falcons,
and bald eagles are all found nesting along the shores of the
Delaware. Migrating raptor species, 15 regularly occurring hawks
and eagles, and 4 owl species, appear in both spring and fall along
both shores of the Delaware Estuary. In autumn they often
concentrate in spectacular numbersat the southern tip of the
Cape May peninsula, an annual event which draws thousands of
birders to the area. Manyof these hawks, particularly falcons,
head directly over the Bay toward CapeHenlopen, while others
head northwest along the Jersey bayshore to points where the
water crossing is narrower. Up to 54 percent of the raptors
counted at Cape Maymay subsequently fly around the Bay, and
use Estuary habitats for roosting and feeding (Sutton et aL, 1991).
Neotropical migrant landbirds follow this sameroute as well, and
Estuary upland forests, particularly
the upland edge of the
wetlands, host large numbersof passerine in fall and spring. In
addition, manyneotropical landbird species nest in the Delaware
Estuary’s varied habitats.
As mentionedearlier, the lower DelawareRiver Estuary is a major
staging area for migrant shorebirds, which arrive in late May,
manydirectly from South America, to gorge on the horseshoecrab
eggs. During feeding, the shorebirds can gain up to 50 percent of
their body weight in fat. This helps fuel the next leg of their
migration to the arctic, flights which may include non-stop
distances as long as 4,827 kilometers (3,000 miles). These birds
migrate from one seasonally abundant food source to another, and
large numbers are concentrated at these points. It has been
estimated that as many as 70 percent of the North American
population of red knot uses the DelawareBay at one time (Clark,
1988). This is a remarkable fact, but underscores the bird’s
potential vulnerability
to oil spills and other environmental
disasters.
Another threat to these significant
shorebird
concentrations might comefrom the potential overharvesting of
horseshoecrabs for crab, lobster, and eel bait.
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Principal factors contributing to trends in bird populations in the
DelawareEstuary include natural fluctuations, hunting pressure
throughout their range, habitat alteration
and degradation
throughout their range, and chemical contamination. Forest
fragmentation and habitat alteration/degradation
have been
persistent problems associated with development pressures
(Frithsen et aL, 1991). Contamination by organochlorine
pesticides,
particularly
DDTand metabolites such as DDE,
continue to influence reproductive ability of someraptor species
which have experiencedsevere historical population declines (Niles
et aL, 1991). Nineteenth and early twentieth century market
gunning led to severe declines in waterfowl and shorebird
numbers.

H. Summary
The DelawareEstuary has exhibited a dramatic recovery in water
quality, especially in oxygen levels, comparedto 20 years ago.
This is a result of wastewatertreatment facility construction and,
in part, the removal of industrial discharges due to mandatesof
the federal Clean Water Act. However, the "recovery" of the
Estuary has been far from complete, and problems associated with
poorly planned development, water supply, habitat loss, and the
persistence of toxic substances continue. Many potential
problems have not been measuredadequately because there is a
lack of baselinedata (e.g., habitat/wildlife) or a scientific inability
to perform quality testing (e.g., metals and organics).

Today,
problems
associated
with poorly
planned
development,
watersupply,
habitatloss,
andthe
persistenceof
toxic
substances
continue.

The techniques to routinely measuretoxic substanceswere simply
not available 20 years ago; therefore, it is virtually impossible to
makecomparisons between those measuredtoday with historical
levels of toxic substances.For this reason, it is prematureto state
that the chemical environment of the Delaware Estuary has
substantially improved, and the knowncurrent levels of toxic
substances dictate that there is still
much work to be
accomplished. The improvements in water quality relating to
oxygen and nutrients were relatively easy comparedto current
efforts to lower organic and metal inputs to the Estuary from both
point and nonpoint sources. At this stage in Estuary management,
additional improvementswill require greater efforts.
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The Delaware Estuary represents the edge of many species’
habitat ranges, creating significant biodiversity; but small changes
in climate or water temperature during crucial spawning or
migratory periods mayalter recruitment from year-to-year (Price
and Beck, 1988). TheUpperZone(tidal river) reflects the greatest
impact of water quality problems, while the Lower Zone is
relatively unaffected by pollution (Hargreavesand Kraeuter, 1989).
Water quality problems such as toxic substances in the Upper
Zone mayhave a disproportionately large impact on critical life
history stages of important species (e.g., anadromousfish).
addition, the Estuary-wide interactive impacts of multiple cooling
structures, combined sewer discharges, water diversions, and
other large scale manipulations of water flow on the food weband
directly on the survival of fish and shellfish mayneed to be
addressed (Hargreaves and Kraeuter, 1989).
Population growth, and the demandfor new housing, shopping
centers, and places of employment, is projected to continue
throughout the region between now and the year 2020, with an
overall projected population increase of 14 percent. Coastal
species, habitats, and ecosystems,as well as water supply, are
under considerable stress from development pressure and are
becomingless resilient as humanpopulation densities increase.
In comparing current habitat and wildlife status and trends to
those of the past, knowngains in snow geese and striped bass,
for example,are negatively offset by serious declines in weakfish
and black duck populations. In both declines, causeand effect are
not well understoodand/or not enoughinformation is available to
managers.What is knownis that while wetlands loss rates have
clearly slowed, uplands are being lost as wildlife habitat and
wetlandbuffers at an alarmingly increasing rate. As habitat is lost
due to population growth and movementaway from urban areas,
the potential loss of species diversity becomesanother issue of
concern, one which applies to the living resourcesof both the land
and the waters of the Estuary.

Theincrease
in economic
pressureson
the habitats
of the
Delaware
Estuary
dictates that
remaining
uplands,
wetlands, and
living
resourceswill
require extra
protection
efforts in the
future.

The increase in economic pressures on the habitats of the
DelawareEstuary dictates that remaining uplands, wetlands, and
living resourceswill require extra protection efforts in the future.
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Increased population and developmentalso directly impact water
use; increasing water demandshave resulted in periodic water
supply shortages and regional groundwater overdrafts.
Although the next steps towards the recovery of the Estuary may
not be as readily identifiable or as easily implementedas those
accomplishedto date, there are clear trends which require action.
These trends are well documented in the areas of toxic
substances,habitat and living resources, and land use, and require
both immediate and long-term coordinated efforts to reverse
current problems and to continue to aid in the recovery of the
Estuary. The action plans which follow are based on scientific
evidence and are an important beginning towards the protection
of the natural resources of the region and towards the realization
of a sustainable economyfor the residents of the Estuary region-one based upon the unique, varied, and valuable living resources
of the Delaware Estuary.
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INTRODUCTION TO ACTION PLANS
The following Action Plans covering Land Management, Water Use Management,
Habitat and Living Resources, Toxics, Education and Involvement, Monitoring, and
Regional Information Management
Service describe 77 specific actions to address
problems confronting the Delaware Estuary.
These actions were developed over a four year period, in a consensusbased effort,
involving task forces for each of the priority
areas, hundreds of Management
Conference participants
(See Appendix C), and ideas from many sources: from
reactions to our preliminary plan (Preliminary Conservation and Management
Plan or
PCMP)in 1992, from people who spoke up at numerousworkshops and conferences,
from people whowrote to us, and from people whoparticipated in the public comment
process on the draft Plan. All ideas were evaluated by using the following Program
objectives as guides:

DELAWAREESTUARY PROGRAr~ OBJECTIVES
To reetore population I~ve]s of h~rve,~tab!e spocie~ of finfieh and
invertebrat~ ~pecies to levels that wi[I support ~uste[nnblo
recreational and commErciam
fi3heries.
To restore or maintain populations of birds dependenton the
Delaware Estuary to levels deemedattainable by comprehen=iw
analysis.
¢

¢

To restore or maintain populations of estuarine-dependent
amphibians, reptiles, and mammalsto levels deemedattainable by
comprehensiveanalysis of natural populatione.
To maintain or restore an a~semblageof organisms and their
habitat throughout the DelawareEstuary and tidal wetlands that
contribute to th~ ecological diversity, stability, productivity, and
aesthetic oppe,nl of the region.
To preeerve ~creageand enhancequality of ~hore[[ne and littereJ
h~.bitat to ~ustain ~ b~lanced netural ~ystem. To re,tore and
rn~int~in the physical an~J environmente~conditions n~ce~s~ryto
~]ch]eveterget level; ef estu~rine ~peei~.~.

G7

[]@
~ MANAGEMENT
PLAN
DELAWARE
ESTUARY
P~0G~
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The actions were reviewed by each Delaware Estuary ManagementConference
Committee(the Scientific and Technical Advisory Committee, the Local Government
Committee, the Financial Planning Committee, and the Citizens Advisory Committee)
and by various stakeholder groups outside of the Management
Conference structure
representing watermen, pleasure boaters, educators, environmental organizations,
developers, utilities, agriculture, ports, and the petrochemicalindustry. All comments
were addressed by the Program’s ManagementCommittee and appropriate revisions
were made.
ThePolicy Committeeauthorized the release of a draft Plan for broad public review in
January 1995. Over 2,000 people, including county and local officials,
educators,
environmentalists, representatives of business and industry, and interested citizens
from municipalities throughout the region, were involved in the review process. More
than 600 county and local officials participated in review sessions in February 1995,
and over 325 residents attended 9 public meetings on the Plan in March 1995. In
addition, more than 1,200 people from across the region requested review copies of
the draft Plan or its executive summary.
A detailed summaryof the commentsand Programresponsesis available in a separate
Program report, titled "Delaware Estuary Program Draft Plan: Summaryof Public
Commentsand Program Responses". These commentsresulted in many substantive
changesto the information content and treatment of issues in the final Plan. These
changesinclude the addition of two newactions, Actions L17 and HIO; identification
of priority actions; information on the importance of forested land and forestry
stewardship programs; and information on the importance of farming as a land use
within the region and the needfor incentives to protect this use and the land base.
In addition, as a direct result of public comment,the Programinitiated development
of a Strategic Action Plan. This documentwill function as a detailed multi-year work
plan for the priority actions.
All actions are listed by title
described including:

in Table 3. In the following chapters, each action is

Rationale for the action and howit will be accomplished.
Identification of responsibleentities, bothlead entity andpartners.
The lead is the entity accountable for successfully
coordinating
implementation of an action in a timely manner.Thelead is responsible for
developing a specific work plan for the action, securing the commitmentof
partners, as appropriate, and tracking and reporting on implementation
progress. Partners have a support role and would commit resources as
appropriate, such as attending committee meetings, developing staff
products, and allocating resources within their jurisdiction. Implementation
Teamsshould be madeup of representatives of appropriate state and federal
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agencies, local governments, regional organizations,
and citizens.
encouragement, gathering
Implementation Teams have three roles:
information, and making recommendations.
Initiation date.
The following categories are used: 1) Ongoing; 2) Specific initiation date,
if known; 3) WhenFunded, if dependent on funding and funding has not
beensecured; and 4) Long-term(initiation date is projected to be six years
or longer)
Resourceestimate, including both staff and dollar resources.
Status.
The following designators are used: "C" for full commitment, by all
identified leads and partner entities; "P" for partial commitment,by at least
one identified lead entity; and a check markfor priority actions.
Measureof success.
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CHAPTER II1:

Land ManagementAction Plan

he Delaware Estuary Program, through this Plan, seeks to
encourage a broader view of the role of land use
management in protecting
the environment and economics
of the Estuary and its communities.
Land use management
practices have a direct bearing on the health of the Estuary. The
location of office buildings,
highways, parking lots, houses,
stores, farms, and parks has important ramifications
for water
quality and quantity, habitat for fish, birds, and mammals,and
access to the water’s edge for recreation.
When we design
approaches to protect the natural resources of the Estuary, it is
evident that land use and land managementpractices must figure
prominently in our plans. In many parts of the Estuary, land use
management has been formulated and implemented at the local
level. What is needed today are plans that recognize that local
land use decisions also have regional and statewide consequences
and should consider social, environmental, and economic goals in
an integrated
fashion to reflect
the interdependence among
communities. We must all recognize our role as part of an
Estuary-wide community and work cooperatively to address issues
that affect the Estuary’s ecological health and the quality of life of
the communities that rely on it.

T

As environmental
and development decisions
become more
complicated, states and local governments have developed new
initiatives
to broaden their approaches to problems facing
communities. While our efforts to ensure the Estuary’s long-term
health need to respect local autonomy, the Delaware Estuary
Program will seek new opportunities
for a more coordinated
approach to resource protection.
We recognize that there are
many challenges to such an approach, but we also recognize that
there are ways to overcome these challenges.

Local bnd
use dacisions
also have
ra~iona~ and
statewida
consequences
and should
consider
social,
environmental, and
economic
goals in an
integrated
fashion to
reflect the
interdependence
among
communities.
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Someof the ways the Programwill
these:
Supporting local initiatives
guidance.

address these challenges are

through technical support and

Educating decision-makers on how wise planning and
innovative technologies can address communityinterests
in both conservation and land equity.
Demonstrating that creative solutions to environmental
protection needscan have significant fiscal benefits.
Encouraging local governments to work cooperatively
with the public to ensure long-term economic and
environmentalhealth and quality of life in the watershed’s
communities.
This chapter includes 17 actions to promotea regional, watershed
approach to land use by offering support for environmentally
sound land use practices.
Some of these actions can be
undertaken immediately, while others will require the cultivation
of public support. All of the recommended
actions, however, will
advancethe goal of better protection of the Estuary and build on
the ongoing efforts of the watershed’s communities.

A.

WhyLand Use is a Concernof the Estuary
Program

In the past, cities, towns, and villages in the DelawareEstuary
region were compact and densely populated. Examples include
Philadelphia, a major city; Haddonfield, a moderate-sized town;
and Smyrna,a village. Although these communities have negative
effects on the watershed’s ecology, they are relatively
more
efficient and less damagingto the environment than the sprawl
developmentthat has occurred in the last several decades, which
consumes much more land to accommodate fewer people and,
therefore, has more far-reaching effects on both the community
and the ecosystem.
Specific evidence of these effects include:
Most townships and counties have adopted zoning
ordinances, principally
to set rules for the orderly
conversion of natural lands into developed properties.
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Communities who have relied on this conventional
"cookie-cutter" approachto zoning often find that parcel
by parcel they becomeblanketed with "wall to wall
development" (Arendt, 1994);
As land is transformed from natural cover to impervious
surfaces, increased Ioadings of pollutant-laden stormwater
and reducedabsorption and filtration occur. This, in turn,
affects stream hydrology with more water flowing to
streams during storm events and less water available for
groundwater recharge and maintenance of stream base
flows;
Low density suburban development requires that people
drive everywhere they go, creating highway congestion
and contributing to nonpoint source pollution that will
eventually end up in the Estuary;
With developmentspread out over large areas, the cost of
constructing and maintaining infrastructure,
such as
highwaysand sewer systems, is significantly greater than
it would have been if developmenthad been concentrated
(NewJersey Office of State Planning, 1992);
Inefficient land management
fragments natural habitat,
creating small, less ecologically
valuable parcels
(Robinson, Yurlina, and Handel, 1994);
Natural vistas are impaired;
Public accessto natural settings, including parks and the
Estuary waterfront, is diminished by development that
does not take openspace protection into account (Arendt,
1994); and
Valuableagricultural land, which is often the easiest land
to develop, is consumed. Important habitat and
groundwater recharge areas are lost.
Residential
expansioninto rural areas often creates friction between
the new suburban population end the farming community.
As farmland
is fragmented
and surrounded
by
development, agriculture becomesless viable (Smith,
1994).
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DELAWAREVALLEY, 1990
Source: NPS, DVRPC,1991, CPA,1992

1992 Institute Report- 5
Figure 33. Amount of Developed Land Over Time, 1930-1990¯ Toni Seymour, AICP: Regional Institute
oftho
City Parks Association(1992); University of Pennsylvania(1970); The National Park Service and the DelawareValley Regional
Planning Commission
(1990).
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Continuation of current trends in sprawl developmentin the future
does not bode well for the health of the DelawareEstuary, its
natural resources, its farming communities,or its cities, towns,
and villages (See Figure 33). Manycurrent zoning and subdivision
regulations mandatedevelopment practices, such as large lot
housing and aut6m615ile~depen-dence, which negatively impact
water quality, energy use, farm viability,
aesthetics, and an
individual’s
sense of place. But these trends do not have to
continue. There are creative new approachesto managinggrowth
that have the potential to ensure that newdevelopmentdoes not
undermineour efforts to protect our environment.
The Delaware Estuary Program recognizes that growth and
developmentare important to Estuary watershed communities and
that they are not necessarily incompatible with a "greener vision"
that conservesthose natural lands and special places that give our
communitiestheir distinctive character. Accordingly, this Plan will
highlight practical planning alternatives and will suggestnewideas
for natural resource managementand education that offer
opportunities to:
Promoteinfill
areas.

and redevelopmentin previously developed

Link green spaces within and between communities.
Conserveimportant terrestrial

habitat.

Reducestormwater Ioadings by slowing runoff velocities
and providing for increased infiltration
and natural
filtration.
Increase stream shading.
Increase flexibility

for wastewaterreclamation and reuse.

Reduce maintenance costs.
Reduceinfrastructure

and engineering costs.

Increasethe viability and profitability

of farms.

Oneexampleof innovative site planning is depicted in Figure 34.
This figure comparesand contrasts conventional zoning and open
spacezoning for a specific site. Both plans yield the samenumber
of units.
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A,

A conventional
site plan

The site plan above (A) showsa traditional approachto placementof ]ots and streets as permitted under
conventional zoning ordinances in manyDelaware Estuary region municipalities. This approach spreads
developmentover virtually the entire site and requires that infrastructure (streets and sewer lines)
extended to serve this area. Natural systems have been fragmented or destroyed.
The site plan below (B) shows a development approach on the same piece of [and. It has the samenumber
of house lots, but these cover substantially less area and more openspace is protected. This open space is
easily accessible to neighborhoodresidents and offers a system of trails, protects attractive views, and will
continue to serve important environmental functions--including the protection of water quality through
stream buffers and the provision of an unbrokenforest canopyfor wildlife. This site plan requires far less
infrastructure than the traditional approach-- which meanslower costs for construction and maintenance.
It also has less impervious surface area--which meansthat there will be less runoff discharged into the
storm sewer system and the adjacent waterways.

B.

An innovative
site plan

knoll with
28" dbh
white oak

Creative site design can protect habitat and water quality without reducing the
numberof housesbuilt on a site.

Figure34, Creativesite designcanprotect habitat andwaterquality withoutreducingthe number
of houses
built

on a site. These illustrations
are from "Designing Open Space Subdivisions" by RandaUArendt,
September, 1994, which is available from the Natural Lands Trust at (610) 353-5587.
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Another example concerns farming at the urban/rural interface.
Attention needs to be focused on opportunities to intermingle
agriculture and urban developmentin a mutually beneficial way
across the landscapeand there needsto be greater recognition of
the major role that economics plays in this integration.
Agricultural production and profits mayhave difficulty competing
with short term profits from development. Farmers should be
offered incentives and other assistance to preserve agricultural
land so that we can all enjoy the spin-off benefits, such as energy
savings, open space preservation, nutrient recycling of urban
wastes, groundwaterrecharge, and the moreaesthetically pleasing
landscapes. Options considered as part of the Urban/Rural
Interface Project by the Pennsylvania Energy Office and Delaware
Valley College included: value addeddirect marketing of produce;
spray irrigation
of urban wastewater effluent; agricultural
utilization
of sewage sludge and composting of yard wastes;
performancezoning; and public and private farmland preservation
techniques to preserve the best agricultural land.
The threats to the Estuary posedby sprawl development, and the
potential benefits of successfully implementing creative,
sustainable approaches to growth, are compelling reasons for
treating land use as a major componentof this Comprehensive
Conservation and ManagementPlan.

Challenges to Achieving the Delaware
Estuary Program’s Land Use Goals and
Objectives
Land use issues are inherently a challenge to address because
they relate to basic questions of individual property rights and the
effect of governmentaction on those rights. In addition, many
property owners, such as farmers, rely on equity in their land and
their ability to realize that equity for retirement income.
Challenges to achieving the Program’s land use goals and
objectives, which are discussed throughout this chapter, include:
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An estuary watershedthat lies in three states, each with
its own land use statute. The Delaware Estuary Program
doesnot suggestthat land use statutes for all three states
should be the same.Instead, our focus is on encouraging
similar planning processesin the three states, including
state or regional-level planning and a stronger county role
in coordinating with municipalities, as proposedin Actions
L8, L9, L10, and Lll;
Land use decision-making in individual local governments
that does not consider regional impacts of development.
The Program’s response to this situation is to encourage
local and regional governments to forge stronger
relationships in pursuing regional planning objectives, as
in Actions LT, L8, and L9. Weare also seeking to provide
municipalities
with the tools and incentives to look
beyondtheir borders to consider the regional implications
of the decisions they make,and to think of themselvesas
a part of the DelawareEstuary watershed, as in L2, L3,
and L4;
Questions of equity with regard to encouraging
concentrated
development in some places and no
development in others. The Program recommendsthat
the issue of equity be addressedat the highest levels of
government in Actions L1 and Lll;
Hesitation on the part of local governments to try
innovative approaches to development proposed by
developers because of legal and regulatory constraints
and a fear of relatively untried developmenttechniques -which can result in "cookie-cutter" zoning ordinances,
which promotetraditional sprawl developmentand are not
adapted to an individual municipality’s natural resource
protection needs. In addition to incentives for innovative
planning,
the Program proposes to provide local
governments with various forms of technical assistance
in Actions Lll, L12, and L13;
A complex web of laws and regulations, implemented at
various levels of government, that can discourage
developers from trying new approaches, lead to costly
delays in projects and foster resentment toward
environmental protection efforts, which are viewed as
bureaucracy-driven.
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Existing Programsand Jurisdiction Over
Land Use
The Delaware Estuary Program, to meet its mandate, must
consider the Estuary, which lies in three states, as a regional
resource requiring a regional perspective for protection.
Superimposed on the Estuary system, however, is a web of
political boundaries. Today, land use is treated in different ways
within each of these boundaries. As a result, natural systems,
which rarely are contained completely within one political
subdivision, are exposed to varying approaches to land use,
dictated by a wide range of federal, state, and local laws,
regulations, and programs.
To better understandthis jurisdictional weband the institutional
framework for land use management
in the region, the Delaware
Estuary Program conducted two comprehensive inventories:

The Delaware
Estuary
Program,to
meetits
mandate,
must consider
the Estuary
as a regional
resource
requiringa
regional
perspective
for
protection.

Delaware Estuary Program Land Use ManagementInventory
and Assessment. The Greeley-Polhemus Group, Inc.; and
Delaware Estuary Regulatory Programs Inventory
Assessment. Roy F. Weston, Inc., Oct. 1992.

and

The information contained in these reports has been updated and
consolidated into a comprehensivematrix-format available as a
companiondocumentto this Plan.
These inventories have madeit clear that the processes for
regulating land use in the watershedfail to adequately consider
ecosystem-wide environmental needs. A primary problem is that
we have approached environmental protection
resource by
resource: specific laws protect wetlands; other laws protect
endangeredspecies; and still other laws protect water quality.
Even these fragmented laws are not integrated into the planning
and zoning ordinances of individual municipalities. Theresult is
that the current processes for land use management
often do not
consider the relationship
between natural systems and the
environmental and economic health of the local community; they
also often do not effectively manageon a resource-specific basis.
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The process is fragmented and encourages additional
fragmentation whenwhat is neededis a unified regional view of
resource protection and land use.
The land use componentof this Plan advocates making the best
use of land use laws and regulations to facilitate
a regional,
tri-state approachto land use and resource protection.
The collective
work of the Delaware Estuary Program
demonstrates that a watershed-wide view of land use and
resource protection can benefit local governments and the
environment. The challenge that remains is to convey that benefit
to decision-makersat the local level.

A watershedwideview of
land useand
resource
protection
canbenefit
local
governments
and the
environment.

The roles of various layers of governmentwith regard to land use
are described, in brief, below.
THE LOCAL ROLE
For the most part, control of land use in the Delaware Estuary
watershed is the prerogative of the region’s 500 municipalities,
each of which may plan and zone within its own borders. The
authority to do this is given to themby the three states, primarily
through their land use statutes: the Municipalities Planning Code
(Pennsylvania); the Municipal Land Use Law (NewJersey); and
Municipal Zoning Regulation Act (Delaware).
Despite the fact that they are governedby distinct and unrelated
land use statutes, municipalities in the three states share a
commontradition:
a heavy emphasis on "home rule." Homerule
is especially powerful in Pennsylvania and NewJersey, and less
so in Delaware, which has fewer incorporated municipalities.
THE COUNTYROLE
In Pennsylvania, counties have the power to plan under the
Municipalities Planning Codeand, in the absence of municipal
zoning, to zone. There are, however, no unincorporated areas in
Pennsylvania’s Delaware Estuary watershed counties. County
comprehensiveplans, which are required, are advisory only.
In NewJersey, under the County and Regional Planning Enabling
Act, county planning boards have the legal authority to review
local applications to ensure that they are consistent with the
county’s stormwater control and transportation plans, and their
approval is required for certain development and subdivision
84
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applications. As in Pennsylvania, county master plans are not
binding on municipalities.
In Delaware, county governments play no role in incorporated
areas, but have substantial authority in unincorporated areas,
where they have the power to plan and zone. Large portions of
Kent, NewCastle, and Sussex Counties are unincorporated, and
developmentthere is guided by the Quality of Life Act, as recently
amendedby the "Shaping Delaware’s Future Act (1995)", which
provides the direction for county land use and development.
REGIONAL PLANNING
Noneof the regional planning entities that focus on the Delaware
Estuary are involved in local planning and zoning. The Delaware
River Basin Commission, however, has jurisdiction
over the
extraction and use of water from the Delaware,its tributaries, and
the region’s aquifers. The Commissionalso sets water quality
standards and is implementing a nonpoint source control program
in the special protection water areas of the UpperDelawareRiver
Basin. As such, the Commission has the potential to play a
significant role in the land use decision-makingprocess. To date,
it has not played such a role, although there are land use
implications inherent in many of the water use and quality
regulatory functions it performs.
The Delaware Valley Regional Planning Commission (DVRPC)
focuses on the nine-county Philadelphia region in Pennsylvaniaand
NewJersey. A bi-state public agency created in 1965, DVRPC
develops regulatory policy and provides technical support and
coordination to public and private leaders. The Wilmington Area
Planning Council (WILMAPCO)
provides a similar service in the
Wilmington area. As a federally-designated Metropolitan Planning
Organization, DVRPCaddresses a range of development issues
related to transportation, land use, and the environment. The
Intermodal Surface Transportation Efficiency
Act (ISTEA)
transformed regional planning commissionsfrom advisory bodies
to stronger implementingagenciesby giving thema greater role in
the distribution of federal and state funding to transportation
projects in the Delaware Valley region. ISTEA also requires
regional planning commissions’transportation planning efforts to
integrate land use, environmentalprotection, and transit services.
The New Jersey Pinelands Commission has strong regional
planning authority, but only affects a small part of the Rancocas
Creek watershed within the Delaware.
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THE STATE ROLE
The three state governmentsare involved in day-to-day land use
issues primarily through their regulatory functions (controlling
discharges to water and air and disturbance of wetlands, for
example) and through related activities
of state agencies,
particularly
transportation
and environmental protection
departments.But the states, in all three cases, grant the authority
to regulate land use through planning and zoning to municipalities
(and, in somecases, counties) and therefore have the legal power
to change the laws governing land use.
In recent years, the mostdramatic exercise of this authority in this
region was the passage of the State Planning Act in NewJersey
in 1985. Underthis Act, a state plan, setting policies and goals
for land use patterns throughout the state, has been adopted and
is now being implemented. A primary meansof implementing the
State Plan is requiring state agenciesto follow it as, for example,
they determine where to invest state funds in capital projects.
Local governmentsare not compelledto follow the plan, but they
will be rewardedfor doing so.
The NewJersey Coastal Areas Facility Review Act allows for
project by project review of activities that affect the Estuary. It
provides an opportunity for consideration of cumulative and
secondary impacts.
Delaware recently passed its new Quality of Life/Shaping
Delaware’s Future Act. This Act requires the promulgation of
growth and development recommendations that will ensure
effective planning throughout Delaware. The Act provides for
coordinated planning between the counties and the state.
THE FEDERALROLE
As with the states, the federal role in land use primarily is
regulatory or related to acquisition of land for public uses. The
federal government also funds capital projects that have major
effects on land use, however, and that have done muchto shape
present land use patterns. Examplesinclude the funding of the
interstate
highway system and public sewage systems, which
have promotedsprawl, and requirements of ISTEA, related to the
Clean Air Act of 1990, which are likely to encourage more
compact, transit-oriented growth.
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Sustainable DevelopmentThrough
Watershed-BasedLand Use Planning

It is clear that the Delaware Estuary watershed is a unified
ecosystem, and that the health of one part of the system has a
direct effect on the health of the other parts. Weknowthat what
we do with the land in the watershed, for example, has a major
impact on its water and wildlife.
It is also clear that, althoughindividual land use decisions madein
municipalities
throughout the watershed have incremental,
cumulative effects on the entire ecosystem,regulations and laws
in the three watershedstates fail to comprehensivelyconsider the
regional effects of local actions.
Therefore, to promotea regional perspective on protection of the
Estuary, the Delaware Estuary Programadvocates a sustainable
approach to development in the region, achieved through
watershed-basedplanning. All of the actions recommended
at the
end of this chapter have been designed to build a foundation for
these approaches to sustainable development in the Delaware
Estuary watershed.
SUSTAINABLE DEVELOPMENT

The Delaware
Estuary
Program
advocatesa
sustainable
approachto
development
in theregion,
achieved
through
watershedbased
planning.

The concept of sustainable
development offers exciting
possibilities
for a new vision of land use and environmental
protection in the DelawareEstuary watershed.
As defined in Chapter I, sustainable developmentis development
that "meets the needs of the present without compromising the
ability of future generations to meet their own needs". This
definition provides a broad framework under which other, more
specific, definitions and examplesmaybe put into context.
Oneof these was articulated in an addressdelivered to a forum on
sustainable development convened by the Delaware Estuary
Program in late 1993. Steven Viederman, executive director of
the Jesse Smith Noyes Foundation in New York, expanded the
Brundtland definition and defined sustainability as:
A community’s control and prudent use of capital--all
forms of
capital; natural capital and cultural capital--to ensure...that
present and future generations can attain a high degree of
economic security and achieve democracywhile maintaining the
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integrity of the ecological systems upon which all life
production depends.

and all

Weare, however, a long way from achieving sustainability
as
defined by the Brundtland Report or Steven Viederman. Municipal
officials often want to do the right thing for the environment, but
they are forced to seek developmentto pay for roads, schools,
parks, drinking water, sewage treatment, and solid waste
disposal. While growth and development increase tax revenues,
they also create problems, particularly whenthey follow sprawl
patterns. These problems include higher costs for services,
increased infrastructure costs, increased amountsof sewageand
solid waste, more polluted runoff, energy-inefficient
and
dependent communities, degraded water, and increased risks of
flooding.
Sprawl developmentis not sustainable; one primary manifestation
of this fact is that it continually pushesdevelopmentawayfrom
itself
as it consumesimportant components of environmental
systems. The challenge for local officials is to allow for needed
growth without destroying the qualities
that make their
communities desirable places to live and work. The answer,
which is magnified in effectiveness as it movesfrom the local to
the regional, watershedlevel, lies in the principles of sustainable
development.
We have learned that effective,
long-term environmental
protection cannot be achieved through conventional pollution
control measuresalone, although these are essential. The threat
of nonpoint source pollution to the Estuary’s water quality, for
example,is evidence of this important fact. Wehave also learned
that the way we use our land has a direct impact on the
environment, and on the quality of life in our cities, towns, and
villages. Deteriorating urban cores, disjointed suburban sprawl,
polluted air, traffic congestion, andloss of aesthetic quality in the
urban and suburbanparts of the watershed are daily reminders of
this.

Thechallenge
for local
officialsis to
allowfor
needed
growth
without
destroying
the qualities
that make
their
communities
desirable
placesto live
and work.

Weneed both a clean and healthy environment and vibrant, stable
communities. The trends that have emergedunder the traditional
way of operating over the past several decadesindicate that this
is not the direction in which we are moving, however. What is
needed is a dramatic new approach to environmental protection,
including a mix of new, clean technologies so that industry is
more efficient and does not undermineenvironmental quality and,
therefore, quality of life. To have a sustainable society, we must
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makestructural changes in our modesand methodsof production
as well as in our patterns of consumptionof goods, of water, of
land.
Creation of truly sustainable communitiesin the DelawareEstuary
watershed will require a comprehensiveapproach to planning and
community design, the application of non-traditional
growth
management
principles, and an effort to shift market forces to
protect the Estuary.
WATERSHED-BASEDLAND PLANNING
Watershed-based
land planning is an important tool for controlling
nonpoint source pollution and stormwater runoff and for managing
growth from a regional perspective in a way that protects natural
resources and promotes compact, traditional communities.
Successful watershed-basedland planning must take a variety of
elements into account. These include the hydrologic cycle, the
location and extent of natural resources, carrying capacity and
growth limits, intermixed conservation and developed areas,
preservation of critical natural areas, and recentralization.
There are many existing projects and programs, offered by a
panoply of federal, state, county, and local governmentagencies
and the not-for-profit sector, that can be important components
of
a regional watershed-based land planning effort.
Examples
include:
The projects of the Brandywine Conservancy, the Natural
Lands Trust, the NewJersey Conservation Foundation, the
Nature Conservancy, and other land trusts and watershed
associations, which focus on environmental protection
through private landownerparticipation in land management
programs, technical assistance to municipalities
on
innovative approaches to planning and land use, and
acquisition of land and conservation easements.
The GreenSpaceAlliance, which has brought together a
variety of county and local governmentsand not-for-profit
organizations with the goal of protecting open space and
promoting environmentally-sound planning in Southeastern
Pennsylvania.
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The Burlington County Transfer of Development Rights
program and the Chester County and Montgomery County
open space programs.
The State of Delaware’s Coastal Heritage Greenway, the
State of NewJersey’s Green Acres Program, and the State
of Pennsylvania’s
Keystone Recreation
Park and
Conservation Fund, all of which protect open space for
recreation, conservation, and natural resource protection.
Farmlandpreservation programsin each of the three states,
coupled with an array of initiatives
to promote farming,
which educate suburban dwellers about their dependency
on food and fiber products from farming, advertise the role
of farm conservation plans in protecting the environment,
increase public awarenessof the importance of farmland for
openspaceend a goodquality of life, and form partnerships
of planners and conservationists to develop solutions to
farm-city interface problems.Theseinitiatives contribute to
efficient use of resourcesand land use patterns that reflect
natural, historic, and cultural resources.
ConservationDistricts, with their technical expertise in soil
erosion, water management, habitat enhancement, and
recreational development,which are often the first point of
contact for technical assistance. Theseentities are key to
the successof state and regional environmental initiatives.
The Forest Stewardship Program, which is federally funded
and administered by the State Forester in each state. This
programassists small non-industrial land owners whowant
to keep their lands forested. The program encourages
managementof private forest land for non-commodity
benefits, such as wildlife, recreation, aesthetics, and water
quality, and for traditional commodities like timber and
woodproducts. Help is available to design long term forest
management plans to meet owners’ objectives.
Cost
sharing is available to encouragepractices that benefit the
land owner and the public. About 2.5 million acres were
placed under stewardship management
in the northeastern
United States during the period from 1990 to 1993
(Twardus, Miller-Weeks, and Gillespie, 1995).
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The federal Wild and Scenic River program, which has been
used on the Maurice River, where it spawnedcoordinated
land use plans in four river townships in Cumberland
County.
Standing alone, each of these efforts is significant. If, however,
the three Estuary states adoptedpolicies that promotecoordinated
watershed-based planning throughout the region, their
effectiveness
would be enhanced dramatically.
One way to
achieve this end is through the implementation of a Sustainable
DevelopmentStrategy for the entire Estuary watershed.
SUSTAINABLE DEVELOPMENTSTRATEGY FOR THE
DELAWARE ESTUARY
The tradition of local planning and zoning is deeply embedded
in
the DelawareEstuary region, guided by land use statutes in each
of the three Estuary states. These facts seemto represent an
insurmountable barrier to an Estuary-wide approach to land use
and environmental protection, but, in fact, they are not.
Local governments and the states, as well as business and
industry, and citizens in all of these jurisdictions, havean interest
in protecting their environment.
Forging a sustainable
development strategy for the Delaware Estuary would not be a
matter of undermining long-standing traditions of homerule, but
rather one of capitalizing on the interest we all have in the most
effective and efficient approachto environmental protection.

Local
governments
and the
states, as
well as
business and
industry, and
citizensall
have an
interest in
protecting
their
environment.

Despitethe tradition of local land use control, the idea of regional
planning is not new to the DelawareEstuary. Organizations such
as the Delaware River Basin Commission, the Delaware Valley
Regional Planning Commission, WlLMAPCO,The Greenspace
Alliance, ANJEC,and others have roles to play in developing a
sustainable developmentstrategy for the Delaware Estuary.
Successful sustainable development strategies have been based
on planning by regions instead of sectors. A bio-regional approach
allows for better coordination of existing policies and more
effective planning of new alternatives based on the goals of
communities and regions. The strategic planning process should
encourage environmental, economic, and social integration
through coordination amongagenciesand stakeholders at all levels
of government.
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A regional sustainable development strategy would be developed
through a consensus-building process involving many Estuary
regional interests and based on solid science. This multistakeholder approach is key to developing implementation plans
that can be widely implemented. Each stakeholder has a unique
role in the promotion and implementation of sustainable
developmentand is allowed an equal voice in the process.
The sustainable
development strategy would reflect
the
commitment of each stakeholder to implement the actions
developed through the consensus-building process. Wehope that
this consensuswould reflect that all stakeholders recognize the
economicand ecological value of the DelawareEstuary and freely
choose to act in our common
best interest.
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Recommendations
Actions pertaining
follows:

to Land Management
have been grouped into five categories as

Sustainable Development -- to promote and facilitate
development that
provides housing, jobs, and revenue without destroying the Estuary
watershed’s natural resources.
Watershed-basedLand Planning for Nonpoint Source Pollution Control -- to
support the efforts of the states in achieving Coastal Zone Management
Act
and Clean Water Act program objectives to reduce the flow of nonpoint
source pollutants, both toxics and nutrients, into the tributaries and mainstem
of the DelawareEstuary.
Increased Regional Coordination, Planning, and Decision-Making-- to provide
incentives for regional coordination in planning and infrastructure decisionmaking.
Technical Assistance, Funding, and Streamlining -- to provide local
governmentswith the information, data, and meansto use tools to achieve
environmentally-sound planning; streamlining and better coordination of
programs can also support these changes.
State and Local Regulatory Changes-- to promote preservation of natural
resources, reduce pollutant emissions, and streamline planning and land
developmentprocesses at all levels of government.
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Statue:C = Full commitment;
P = Partial commitment;
J-= Priority action
ACTION

RESPONSIBLEENTITLES

ACTIONL1 :
Sustainable
Development
Strategy for
the Delaware
Estuary

Lead: Governors of
Delaware, New Jersey &
Pennsylvania
Partners: Other relevant
public & private
organizations

DATE
1997

RESOURCENEEDS
$50,000

STATUS

PJ

Why: Our society,
including
environmentalists,
business
leaders,
and governmental
officials,
has often
viewed
economic
development
and
environmental quality as mutually
exclusive goals:
jobs vs.
conservation, economicprosperity
vs. environmental protection,
people vs. endangered species.
Current
trends
of
land
consumption, water depletion,
pollution loading, and depletion of
renewable and non-renewable
resources could eventually exceed
the carrying capacity of the
environment.
What and How: A non-traditional
sustainable development strategy
that focuses on controlling
environmental problems at their
source, promoting the economyof
the region, and establishing clear
targets
and timeframes
for
sustainable results is needed.
To initiate
Delaware
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proposes that the Governors of Pennsylvania, Delaware, and NewJersey convene a
Delaware Estuary Watershed Sustainable Development Summit. The three states
would seek to develop partnerships with existing organizations
that have
demonstrated leadership in this area. These organizations would collaborate to
organize the goals, objectives, participants, and logistics of the Summit.
The purpose of the summit would be to:
1) Establish a framework for
development of a sustainable
development strategy by June
1998.

2) Create a Blue Ribbon panel to
steer plan developmentand set
clear sustainable development
objectives.

3) Promote a comprehensive
program for education,
awareness, and marketing of
sustainability. Build
constituencies and partnerships
by diversifying involvement in
sustainabUity programs and
activities.
4]

Showcaseand provide a
clearinghousefor sustainebility
examples such as the New Jersey
State Development and Redevelopment Plan.

Implicit in this process is a recognition
that government alone, or a command
and control approach, cannot achieve
lasting environmental improvement.
Accordingly, the plan will lay the
foundation for an incentive structure that
encourages all sectors of society to
make decisions that will minimize
adverse environmental impacts while
maximizing
sustainable
economic
development. Regional leaders from
both the private and public sectors
would be the target participants.
It is very important that deliberations
concerning environmental
quality
objectives
and setting measurable
targets be based on good science, new
technologies, and the best information
available. Thedata compiled and studies
commissioned by the Program should
greatly facilitate this process.

Measure of Success: Consensus on
broad environmental quality objectives
by October 1997. Initiation of processes
to reach pollution reduction and sustainable resource consumption targets within
specific timeframes.
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WATERSHED-BASEDLAND PLANNING FOR NONPOINT SOURCE POLLUTION
CONTROL
This Action Plan is designed to support the efforts of the states in achieving their
Coastal Zone ManagementAct and Clean Water Act program objectives. It proposes
to provide regional satellite and GIS information to the states to assist them in
tributary watershedranking, in the identification of critical areas within watersheds,
and with watershed-based land planning and stormwater managementplanning. The
Action Plan also provides for an information clearinghouse for municipalities and
landowners to learn how they could work cooperatively with county conservation
districts, agricultural assistance programs,the riverkeeper network, conservancies,and
other groups.
The purposeof these actions is to reduce the flow of nonpoint source pollution (NPS),
both toxics and nutrients, into the tributaries and the mainstem of the Delaware
Estuary. As point sources (factories and wastewater treatment plants) of these
pollutants have been better controlled, the importance of controlling nonpoint sources
has increased.
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Why: The states all have programsthat focus on protecting water quality, including
impacts from nonpoint sources and stormwater. These programs need support in
obtaining and using technical tools and data, using the data and tools for watershedbasedplanning, and educating agencies and the public on watershed-basedplanning.
ACTION

RESPONSIBLEENTITLES

DATE

RESOURCENEEDS

STATUS

L2.1:
Identification
of Land
Use/Land
Cover
Patterns

Lead: USEPA, PADEP,
NJDEP, DNREC
Partners: County & regional
planning agencies, local
governments

Ongoing

.3 staff per year
¯ plus USEPA,USDACFSA, USGSinkind services

L2.2:
Identification
of Critical
Areas

Lead: USEPA, USDA-CFSA,
PADEP, NJDEP, DNREC
Partners: County & regional
planning agencies, local
governments

When
Funded

.3 staff per year
plus USEPA, USDA,
USGSin-kind
services

C

L2.3:
Tributary
Watershed
Ranking

Lead: PADEP, NJDEP,
DNREC
Partners: Regional entities,
USEPA

When
Funded

1 staff per year per
state

C

L2.4:
Reports on
Demonstration Projects

Lead: PADEP, NJDEP,
DNREC, USEPA

Ongoing

.3 staff per year

P

The three states should work through their coastal zone, stormwater management,
and nonpoint source reduction programsby sharing, wherepractical, the acquisition
of Landsat Thematic Mapperand air photo data; the use of Geographic Information
Systems;and the provision of professional expertise for the identification of regional
land use/land cover patterns and critical nonpoint pollutant loading areas, for ranking
tributary watersheds, and for the preparation and distribution
of reports on
demonstration basin projects.
The three states should work with public and private sector environmental groups to
establish a communications network, through the Regional Information Management
Service, the Internet USEPA
Nonpoint Source Bulletin Board, or through someother
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medium, to promote the exchange of information on data, technologies, technical
service providers, and funding opportunities.
Measureof Success: Identification
of land use/land cover patterns in tributary
watersheds. Identification of critical areas on the basis of either high current or
potential nonpoint source pollutant Ioadings to surface and groundwater bodies.
Rankedtributary watersheds based on estimated pollutant Ioadings, development
patterns, and other factors. Demonstration watershed projects conducted.
Action L2.1:

Support the Identification
Tributary Watersheds

of LandUse/LandCover Patterns in the

What and How: This action calls for the states to support an ongoing process of
identifying land uses which individually or cumulatively might cause or contribute
significantly to the degradation of: 1) coastal waters which fail to attain or maintain
applicable quality standards or to protect designated uses; or 2) coastal waters that
are threatened by foreseeable increases in pollutant Ioadings from new or expanding
SOUrCes.

Landsat Thematic Mapper imagery, (classified
by USEPA-Office of Research and
Development), Orthophoto Quads(prepared by USGS),and other aerial photography,
such as the low level crop verification
imagery used by USDA-CFSA,could be
acquired by the states for identifying and delineating land cover/land use patterns on
which to assess potential pollution Ioadings to surface and groundwaterbodies in the
tributary watersheds.
Action L2.2:

Supportthe Identification

of Critical Areas

What and How: The Coastal Zone Management Act calls for a two-tiered
managementapproach for the control of nonpoint sources of pollution:
1) the
implementation of management
measuresto protect coastal water generally, and 2)
the implementation of additional measuresas a second tier of control for critical
coastal areas needing added protection against predictable pollution impacts.
Contingent upon federal programs, the states have until the year 2004 to fully
implement the coastal nonpoint management
measures. This will be followed by two
years of monitoring to determine the effectiveness of the measures. Areas where
nonpoint pollution problems continue to cause violations of water quality standards
(defined as "critical areas") will be subject to additional measuresto improvecoastal
water quality. States will have until the year 2009 to implement these additional
measures.
The Delaware Estuary states generally already address most of the coastal nonpoint
managementmeasures through existing laws, regulations, and programs. Coastal
nonpoint program plans call for strengthening these programsthrough coordination,
public awareness, and technical assistance.
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Thestates should facilitate the secondtier objectives proactively by arranging for the
acquisition
of Landsat Thematic Mapper Scenes, Orthophoto Quads, aerial
photography, and other data with which to identify land uses that degradeor threaten
to degrade water quality in coastal areas through nonpoint source pollution related
threats to surface and groundwater quality in the Estuary’s tributary watersheds.
They should also support the use of Geographic Information Systems and nonpoint
source pollution loading modelsto identify and mapcritical coastal areas.
Remotesensing technology can be used to track regional developmenttrends and to
predict where the more severe water quality degradation impacts will occur. This
capability will becomean important tool for enabling environmental managersto
allocate limited financial andtechnical resourcesto critical areasin priority watersheds
for prevention and mitigation efforts throughout the Estuary region.
Action L2.3:

RankTributary Watershedsfor StormwaterManagement
Planning
and NonpointSourcePollution Control

What and How:States would rank tributary watersheds by comparing current land
use patterns, developmentprojections, water quality monitoring data, local residents’
willingness to participate in water pollution remediation and prevention activities,
nonpoint source pollutant loading estimates, and other factors.
By ranking the watersheds, state environmental agencies could allocate resources to
implement water pollution prevention and remediation efforts based on the severity
of actual or potential nonpoint source degradation impacts to surface and groundwater
bodies.
Action L2.4:

DisseminateReports on Basin DemonstrationProjects

WhatandHow:The states would designate demonstration projects in different basins
in the Estuary region and disseminate reports on these projects to public and private
sector environmental groups in the Delaware Estuary and mid-Atlantic regions.
Stormwater management
and utility planning are being done in the Dover-Silver Lake
watershed; the Maurice River watershed was designated as "Wild and Scenic"; and
TMDLsand water-based zoning are important program elements in the Brandywine
watershed. These projects demonstrate how particular stormwater and nonpoint
source pollution control problems can be addressed.
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ACTION
ACTIONL3:
Implementation
of CZARA
Management
Measures

RESPONSIBLE
ENTITIES
Lead: PADEP,DNREC,
NJDEP
Partners: USEPA,
conservationdistricts,
USDA,USFS,USFWS,local
governments

DATE
Longterm

RESOURCE
NEEDS

STATUS

$50,000per year

P

Why: All three states are now developing their programs to control coastal nonpoint
source pollution
as required
by the Coastal Zone Management Act. They need
information
on the technologies,
sources of expertise,
and funding sources to
implement their programs.
What and How: The three states will work cooperatively
to implement management
measures and BMPs in watershed-based land planning programs emphasizing the
critical
areas mentioned in L2.2 above. The management measures fall
in the
categories of agriculture, marinas and recreational boating, riparian buffers, wetlands,
hydromodification,
and urban.
"Management Measures" are defined as: "...
economically achievable measures to
control the addition of pollutants to coastal waters, which reflect the greatest degree
of pollutant reduction achievable through the application of the best available nonpoint
source pollution control practices, technologies, processes, siting criteria,
operating
methods, and other criteria."
"Measures" are pollution control systems made up of
site and situation-specific
"ManagementPractices" which function together to achieve
the goals of the "Management Measures" (CZARA Section 6217 Guidance).
County Conservation Districts,
USDA-NRCS,federal and state Forest Services, state
environmental agencies, municipalities,
and other implementing entities would install
managementmeasures and practices at tributary
watershed sites based on nonpoint
source pollution impacts to surface and groundwater bodies and other area-specific
factors.
Whenever possible, the three states would serve as a clearinghouse for information
on technologies, practices, civil engineers, planners, landscape architects, stormwater
specialists, funding sources, data, end other information for the implementing entities.
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Measureof Success:In critical coastal areas in the tributary watershedswherehigh
nonpoint source impacts to surface and/or groundwater bodies have been recorded,
the extensions of the riparian landscapeare delineated in GISto identify sites where
"treatment trains" of management
measuresand BMPswill be installed.
Demonstrable improvements in ground and surface water quality after management
measuresand BMPs
are installed in critical coastal areas. In suburbanand rural areas,
the landscape elements associated with the water regimen are protected, in
intermunicipal watershed-wide comprehensivemaster plans and zoning ordinances,
from being over-developed.

ACTION L4:

ACTION
ACTIONL4:
Riparian
Corridor
Protection
Programs

Support__the Establishmentof Riparian Corridor Protection
Programs

RESPONSIBLEENTITIES
Lead: States

Partners: USFWS,
NPS,
USDA,
conservation
districts, watershed
associations,
local
governments,
non-profit
organizations

DATE

When
Funded

RESOURCENEEDS
1 staffperyearplus
USFS, USEPA,
USDA, USGSin-

STATUS

PJ

kindservices

Why." In rural, developing, and urbanized watersheds, riparian corridors could be
protected from stormwater impacts by forested or vegetated buffers and by
reconstructed stream banks designed in accordance with surrounding land uses,
vegetation patterns, topography, and severity of pollution impacts on water quality.
What and How: Buffers help to filter
nutrients and toxics, reduce erosion and
sedimentation, stabilize streambanks, infiltrate stormwater, maintain streambaseflow,
provide organic matter for the aquatic food chain, and lower stream temperatures.
They also provide wildlife habitat, scenic value, and recreational opportunities.
Riparian corridors can join diverse habitat types, allowing animals to moveamong
themto utilize their total area.
The states should convene an Implementation Teamwith the partners listed above.
The team would support, wheneverpossible, and assist municipalities, conservation
districts, watershedassociations, trusts, conservancies, and other groupsinvolved in
riparian corridor restoration andprotection projects by brokering the acquisition of data
and arranging for its analysis, by distributing technical information, by linking
technology and professional consultants to projects, and by locating funding sources.
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The Implementation Teamwill also work to assist local groups in developing stream
protection programs that will serve to educate and build consensus amongthe
engineering profession, construction industry, environmental groups, and others. The
degree to which buffers are established along particular reaches would dependon the
extent to which they are or would be degradedby pollution impacts:.
It is recommendedthat stream protection should be integrated into the overall
strategies for water quality management
in the Estuary region. Whereverpossible,
riparian corridor restoration planning should be donein association with wildlife habitat
protection and restoration planning to maximizeopportunities for linking fragmented
interior habitats and avoid adverse impacts.
Measureof Success:In prioritized watershedsthroughout the Estuary region, streams
which are subject to nonpoint source pollution impacts are mapped.Cost estimates
for riparian buffer protection projects are prepared. Projects are implemented
according to completion schedules.

102

September 1996

LAND MANAGEMENT

Why: Runoff from urban areas of the Delaware watershed is a significant
source of
water pollution.
While retrofits
of existing stormwater managementpractices and
restoration
of streams and wetlands are not simple tasks, they can provide great
benefits.
ACTION
ACTION

RESPONSIBLEENTITIES J DATE
L5:
................
Implementation
of

urban

Best

RESOURCE
NEEDS

STATUS

Management .......
PraCtices

i

L5.1: Urban
BMPRetrofits
and
Installation

Lead: States
Partners: Watershed
associations, USEPA,
nonprofit organizations,
conservation
districts, local
governments

When
Funded

.3 staff per year

P

L5.2: Urban
Wetlands
Creation and
Restoration

Lead: PADEP,NJDEP,
DNREC,
Partners: Conservation
districts, watershed
associations, USEPA,
local
governments,non-profit
organizationssuch as the
Partnershipfor the Delaware
Estuary,Inc.

When
Funded

.3 staff per year

P

L5.3"
Supportfor
Watershed
Organizations

Lead: States
Partners: Conservation
districts, non-profit groups,
watershedassociations,
USEPA

When .3 staff per year
Funded

P

This action calls for retrofits
to older BMPs, the adaptation of new BMPsto the built
landscape, the creation and restoration of urban wetlands, and the restoration
of
community streams.
Urban BMPs are designed to approximate pre-development hydrologic regimens by
infiltrating,
retaining, or detaining the greater flows of stormwater produced by urban
development. Urban BMPs are a simple solution
to a complex problem. Although
urban BMPamay partially
reduce the increased loads of pollutants
generated in
developed areas, they cannot fully mitigate the wide range of impacts that occur with
urbanization.
They can never compensate for poor watershed master planning,
inadequate stream buffer networks, or improper site planning.
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As a node on national and regional networks, the states maycoordinate with and
assist implementing entities by providing information concerning available technical
support services from private sector consultants or public sector agencies,
management
measureand BMPinstallation,
private and public sector funding sources,
and other information.
Measureof Success: Whereurban streams and other surface water bodies are subject
to stormwater pollution and other nonpoint source impacts, urban BMPsare installed.
The newly installed
BMPs are mapped and included in county and municipal
stormwater master plans and comprehensive plans. Stream water quality
improvementis reflected in monitoring results.
ActionL5.1 :

SupportUrbanBMPRetrofits and Installation
Designsfor UrbanAreas

of AppropriateBMP

What and How: The states may coordinate with entities and/or act as a technical
information and funding broker to support installation
and retrofit of BMPs.Many
older BMPswere designed to control water quantity. These offer opportunities for
retrofitting
to protect water quality at modestcost. Older dry stormwater ponds, for
-example, can be converted into wet pond marsh systems.
The states may also work to support efforts to install innovative, urban BMPsto
protect water quality, particularly if it can be demonstratedthat the proposedurban
BMPswill improve the amenity value of public lands. Peat sand filters,
oil-grit
separator inlets, and extended lake\wetland systems are amongthe BMPsthat can be
installed in already developed watersheds.
Action L5.2"

Support the Creation and Restoration of Urban Wetlands

What and How: Despite regulatory protection, most watersheds have lost and will
continue to lose large areas of freshwater and tidal wetlands to the development
process. Since urban stormwater runoff degrades wetlands in the sameways that it
degradesurban stream ecosystems,it is critical to restore and manageurban wetlands
rather than merely conserve them. It is equally critical
to create new urban
stormwaterwetland areas to partially substitute for the lost ecological functions of the
destroyed or degraded wetland ecosystem. Non-profit organizations, such as the
Partnership for the Delaware Estuary, Inc., are encouraged to provide technical
support for such projects.
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Action L5.3:

Support WatershedOrganizations in their Stream Restoration,
WatershedProtection, and EducationActivities

Whatand How:Local volunteers can play a crucial role in stream protection. They
can adopt streams, conduct stream watches, plant trees or wetland plants, and report
spills or overflows. Theycan also work for better land use planning and protect their
interest in water quality in the developmentprocess. If communitiesgive streamsthe
same value as economic growth and the creation of urban infrastructure,
then
beautiful, healthy streamscan be protected for future generations. Thelead identified
in the table above should establish an Implementation Teamto determine how best
to implementthis action.
INCREASEDREGIONAL COORDINATION, PLANNING, AND DECISION-MAKING
The Delaware Estuary Program proposes
that state agencies and other entities
work with local governments to help
them guide growth more wisely, while
maintaining economic health. Local
governments can use their powerful
planning and zoning authority
to
encourage land uses that will maintain
and improve the environment, while
stimulating growth where appropriate.
The states can help local governments
by providing coordination, a regional
perspective, and incentives to take a
more regional approach to planning.
State efforts like the NewJersey State
Development and Redevelopment Plan
and the DelawareQuality of Life/Shaping
Delaware’s
Future Act could be
mechanisms to accomplish
these
practices.

Analysisof the existing land use
]ement framework ident f es
f issues:

creasedregional
planning.
2) Landuse decision-makingtakes
p ace primarily at the municipal
level and often mustfocus on
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ACTION
ACTION L6:
Greenspace
Program Plans

RESPONSIBLEENTITLES

DATE

Lead: States
Partners: County planning
organizations, conservation
organizations, including
metropolitan planning
organizations, DRBC

When
Funded

RESOURCENEEDS
1 staff per year for
2 years; thereafter
.25 staff per year

STATUS

P/

Why:Greenspaceplanning programsare not well coordinated regionally. If the states
and conference participants help to coordinate and promote greenspace programs,
DelawareEstuary Programgoals can be integrated into the greenspaceplans and the
overall effectiveness of both programs can be enhanced.
What and How: All greenspace programs, both active and proposed, would be
inventoried. This information would then be mappedfor the watershed and analyzed
to compareit with watershedpriorities for habitat protection and water quality of the
Delaware Estuary. Several existing programs, such as the GreenspaceAlliance and
the Delaware River Greenway, are already providing a coordinating function. The
participating partners would work with these organizations to support their work and
to integrate Delaware Estuary Program priorities
with theirs. Where gaps in
greenspaceplans are identified, the participating partners would provide technical
assistance to protect greenspace, including identification
of funding sources. This
effort mayinclude both acquisition of land for public use and acquisition of easements
and other conservation techniques that leave land in private ownership. Other forms
of technical assistance would include information on the management
of open space,
the effects of open space on property values, and techniques of farmland
preservation.
The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 provides
opportunities for incorporating greenspacefor bikeways and pedestrian paths into
transportation plans.
Measure of Success: Map of existing and proposed greenspace programs and
established mechanismsfor coordination and technical assistance. Thereafter,
protection of three critical tracts per year.
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A C TIONL 7:

ACTION

ACTION
L7:
Environmental

Agreements
among
Municipalities/
Counties

RESPONSIBLEENTITIES

DATE

Leads: PADCNR, DNREC,
NJDEP
Partners: Counties,
municipalities

When
Funded

RESOURCENEEDS

STATUS

.3 staff perstate
per year

C/

Why-Municipalities do not generally consider the impacts of their decisions on other
municipalities, nor do they typically share information.
What and How:Municipalities will be encouraged to voluntarily work together to
protect their shared resources and improve the environment. One way of promoting
this objective would be to establish an agreementon 1) howto share information and
ideas, and 2) actions to revise and update municipal regulations to support common
goals. Municipalities
and counties could use these agreements to implement a
watershed planning approach across their boundaries.
In carrying out this action, the states would support multi-municipal agreements
through:
1)

evaluating existing state ordinances and regulations that allow such
agreements,

2)

supporting modifications if needed, and

3)

providing technical support.

Pennsylvania already provides for such agreements;howeverthey are not used often.
Measureof Success: Three agreementsin the first
in five years.

year, increasing to 30 agreements
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RESPONSIBLE
ENTITIES

DATE

RESOURCE
NEEDS

STATUS

L8.1:
Guidelinesfor
County Plans

Lead: Counties, regional
entities
Partners: State agencies,
municipalities

When
Funded

.5 staff for oneyear

P

L8.2:
Coordinationto
AssessMultijurisdictional
impacts

Lead: Counties,
municipalities
Partners: State & regional
entities

When
Funded

$25,000per year
for grants to
counties

L8.3:
Incentivesfor
Implementation
of County
Plans

Lead: Counties,
municipalities
Partners: State & regional
entities, federal agencies,
transportation & economic
developmentagencies, nonprofit groups,etc.

When
Funded

.5 staff for 3 years

ACTION

P

Why: All counties in the watershed have comprehensive or master plans that address
environmental issues to some degree, but many of the plans do not address all
environmental concerns. Also, land use planning takes place at the local level of
government. Municipalities often have little
incentive to consider the regional impacts
of their planning decisions. In order for increased environmental goals to be realized,
municipalities
(over 500) must be provided with the meansto accomplish these goals.
It is recommendedthat an increased emphasis be placed on watershed issues as part
of county plans. Expanded county plans with an emphasis on watersheds could be
developed through a procedure much like that of the New Jersey cross-acceptance
process to give both counties and municipalities
more guidance on the regional
impacts of local actions.
This action has three goals: 1) recommended guidelines to develop and increase
watershed considerations
for county master plans; 2) increased inter-county
and
municipal coordination to assess the impacts of major projects that may have an effect
on multi-jurisdictions;
and 3) increased incentives for more inter-county and intermunicipal coordination.
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ActionL8.1 :

Guidelines for CountyPlans

Whatand How:This action proposes that environmental guidelines be developed for
county plans. Theseshould incorporate watershedconsiderations and include, but not
be limited to, water supply, seweragefacilities,
wetlands protection, stormwater
quantity and quality, redevelopment, and open space elements. A process should be
developed whereby counties, with assistance from state and/or regional agencies,
jointly draft modelguidelines. In the case of Delaware, these guidelines have been
developed by the state through a process initiated by the Quality of Life/Shaping
Delaware’s Future Act, and are mandatory.In the other states, the county guidelines
developed would be voluntary and would focus on identifying and filling
gaps in
county plans. Counties are encouragedto use their responsiveness to the guidelines
as a meansof promotingtheir environmental programs.
Action L8.2"

Encourage
Inter-county and Inter-municipal Coordinationto Assess
the Impactsof Major Projects

What and How: The purpose of this action is to encourageinter-county and intermunicipal coordination to assess the impact of major facilities.
States and regional
organizations could support counties and municipalities through exploring incentives
and technical assistance opportunities in their efforts to reach this goal. Counties
could establish multi-municipal agreementsas a tool for implementationof this action.
Non-profit groups, such as the Partnership for the DelawareEstuary, Inc., could help
to provide coordination throughthe identification of funding opportunities for this task.
Action L8.3:

Develop Incentives for Municipal Implementationof CountyPlans

What and How: In order for the guidelines developed under Action L8.1 to be
implementedby both counties and municipalities, and in order for increased intercounty and inter-municipal coordination to take place, as described in Action L8.2,
counties and municipalities should be provided with incentives to try these innovative
approachesto land use management.Such incentives could include, but should not
be limited to, greater access to state and county programfunds and services, and an
expanded role for county and municipal entities
in regional plans such as
transportation. This action proposesthat the appropriate federal, state, regional, and
county agencies within each state begin to identify
and promote incentive
opportunities. Theseentities should also begin to identify incentive opportunities for
increased watershed-based planning.
Another incentive could be to allow county and municipal governments to have an
increased input into actions such as ISTEA planning and economic development.
These types of procedures would help local governments meet compliance in many
federal and state programsas well aa help to increase inter-county and municipal
cooperation. In addition, incorporating both the state andlocal entities’ input early in
the planning processes will greatly increase the acceptance of recommendationsby
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all parties involved. The cross acceptance process in NewJersey is a model of how
state and local needs can be consolidated for common
goals. Regional entities, as
well as non-profit groupssuch as the Partnership for the DelawareEstuary, Inc., could
also assist in identifying funding incentives, both directly and throughstate and federal
programsthat work to expand municipal programsregarding the developmentof local
plans and ordinances.
Measureof Success: Within three years of development, three counties following
guidelines. Eachyear thereafter, three additional counties implementguidelines until
all are completed. At least six examplesper year of inter-county or inter-municipal
coordination in watershed assessment.

ACTION

RESPONSIBLEENTITIES

DATE

RESOURCENEEDS

L9.1:
Delaware

Lead: State Cabinet
Committee on State Planning
Issues

1997

No new staff

L9.2:
Pennsylvania

Lead: Regional entities
(DVRPC)
Partners: State agencies,
county & local governments

1997

No new staff

L9.3: New
Jersey

Lead: State agencies

1997

No new staff

STATUS

Why:Due to the manycompeting interests and issues at the local level, land use
decisions often must focus on local issues without considering the regional impacts
of development. Also, local governmentsneed information and technical assistance
that can only be provided from a state or regional level.
State and regional planning organizations help to introduce newtechniques such as
water quality-based land use planning to local governments. The objective of this
proposed action is to improve local use of the comprehensiveplanning, zoning, and
subdivision process to meet local and regional needs for open space and clean
streams. The states should provide technical guidance on issues such as population
and growth targets and find ways to implement state land use policies through
existing state programs.
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Expandedstate or regional planning can offer further benefits. Oneis the support of
local planning by identifying environmentaland economicconstraints that affect local
growth. This can provide the nexus between the environment and planning decisions
that has beenrequired in recent court decisions on land use. Another benefit of state
planning is developmentof policies on how to ensure that the burdens and benefits
of developmentand of protecting the environmentare sharedfairly amongall citizens.
Specific opportunities for state assistanceare identified in Actions LIO, L11, L12, and
L13.
ActionL9.1 :

ContinueDevelopment
of a StrongState PlanningOrganizationin
Delaware

What and How: Delawarehas recently passed the Quality of Life/Shaping Delaware’s
Future Act, which provides guidance on state land use and development goals and
policies. The Committeeon State Planning Issues should first evaluate how well the
Act meets the needs for improved state planning and then propose changes, if
needed, to address those needs. The role of the Delaware Estuary Program is to
support the Cabinet Committeeon State Planning Issues in its activities and to provide
technical assistance and information as needed.
Action L9.2:

Continueto Supportand Expandthe Role of RegionalPlanningin
Pennsylvania

What andHow:Pennsylvania does not currently have a state level planning agency.
Pennsylvania should continue to work with and support existing entities such as the
DelawareValley Regional Planning Commission(DVRPC),as well as counties and local
municipalities to encouragemore environmental planning in the region. Oneinitiative
currently underwayat DVRPC
is Direction 2020, which is a long-range transportation,
land use, and air quality plan for the region. Guiding Regional Growth, the land use
element of Direction 2020, is the current long-range regional plan for development,
open space, and agriculture. Pennsylvania should continue to support the efforts of
DVRPC
as well as other existing entities in the region.
Action L913:

SupportImplementationof the NewJersey State Development
and
RedevelopmentPlan

What and How: The New Jersey State Development and Redevelopment Plan offers
an excellent framework for long-range planning, provides targets for county and
municipal planning, and offers incentives for participation. The Delaware Estuary
Programsupports full implementation of the State Plan.
Measureof Success:Active state or regional planning organizations focusing on
environmental issues in all three states by October 1997.
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TECHNICAL ASSISTANCE,

FUNDING, AND STREAMLINING

In order to effectuate change through the implementation of the CCMPactions, the
Delaware Estuary Program will need to identify ways in which it can provide technical
assistance and funding to local governments and other local initiatives.
This
assistance and funding should be linked to regional/county/watershed
plans for
protection of natural resources. Streamlining and better coordination of programs can
also support these changes. The following actions are intended to initiate that process.
m

iir

ACTION
ACTIONLIO:
Circuit Rider

RESPONSIBLE
ENTITIES

DATE

Leads: PA Departmentof
Communityand Economic
Development,DECabinet
Committeeon State
PlanningIssues, NJDEP,
countiesor regionalentities

When
Funded

Why: Municipalities
often lack
approaches to land use planning.

the expertise

RESOURCE
NEEDS

STATUS

3 staff per year

and resources

to try

P

innovative

What and How: This action would provide interested
municipalities
with land use
expertise to develop innovative solutions to identified
community land use planning
needs throughout the Estuary. These individuals would actively seek out opportunities
to demonstrate new techniques and transfer them to other communities. Someof the
information and tools would include:
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The Circuit Riders would assist in implementing several actions in the Land
Management
Action Plan, including Actions L8, L12, and L13.
The Circuit Rider could be implementedthrough a numberof avenues. Counties could
designate a staff person from their planning commissionsto actively promoteinnovative planning. State agencies or regional non-profit environmental groups would also
be appropriate sources of this expertise. Federal agencies could provide specific
technical expertise.
Measureof Success: Circuit riders in place.

ACTION
ACTION
L11 :
Municipal
Planning

RESPONSIBLEENTITIES
Leads: DNREC, NJDEP,
PADCED
ParSers: PADCNR

DATE

RESOURCENEEDS

STATUS

Ongoing

No additional needs
at this time

P

Grants

Program
Expansion
Why:Onereason why municipalities fail to use innovative planning is that revisions
to planning ordinances are costly.
What and How: One way to encourage improvements in the municipal planning
process is to provide funding for updating comprehensiveplans, zoning ordinances,
and subdivision regulations. All three states nowprovide funding for this purpose.
This funding and assistance should be continued and expandedwhere possible.
The Pennsylvania Department of Communityand EconomicDevelopmentwill continue
the State Planning Assistance Grant Program(SPAG),which develops and strengthens
community planning and managementcapabilities.
The Pennsylvania Department of
Conservation and Natural Resources will oversee the Community Conservation
Partnership Initiative that will provide technical assistance, training, and $75 million
in grants over four years to help communitiesconservenatural and cultural resources,
provide outdoor recreation,
enhance tourism, and foster community economic
development.
In 1995, Delawareappropriated $2 million for the "infrastructure Planning Account"
which will be dedicated to the developmentof comprehensivemunicipal and county
plans. This appropriation appearsto satisfy the intent of this action.
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New’Jersey als0 has a comprehensiveprogram of assisting local governments with
planning. Grants are available to municipalities for various projects including natural
resource inventories, geographic information system integration,
and regional
coordination of multi-municipality issues. The current legislation allows grants of
$5,000 per municipality¯ The legislature maychange the statute to allow grants of
$10,000 per municipality for state fiscal year 1998.
Measureof Success:Continuing funding so that all municipalities
5-10 year cycle.

ACTION
ACTION L12:
Training and
Workshops

RESPONSIBLEENTITIES

DATE

Lead: States, USEPA
Partners: Other state, local,
and regional agencies

When
Funded

are updated on a

RESOURCENEEDS
$50,000 per year
for meeting
supplies, speakers,
contracts

STATUS

P4

Why"Participants in the existing local land use planning process include professional
planners, elected officials, and volunteers, all of whomcould benefit from continued
training and technical assistance.
What and How: USEPAcould take the lead in implementing these actions through
coordinating and publicizing existing educational programs and developing new
programswith other institutions. The first step in this project would be collecting
information on ongoing educational programsin the region, and producing a monthly
or semi-monthly brochure on available programs. The second step would be to try to
fill the gaps and introduce innovative ideas to a broader audiencethrough newmedia.
Examplesare as follows:
Transferring successful workshops or other training
others, or from one state to another¯

from one county to

Importing successful land use training programs from other areas, and
repeating them throughout the watershed.
Training local governmentsin techniques such as Fiscal Impact Analysis, use
of GIS data, or application of nonpoint source models.
Expandingthe traditional audience of municipal planning board membersto
include lenders, developers, and municipal engineers and solicitors.
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As alternatives to the usual evening or Saturday workshop, including other
meansof training, including video, cable, and fact sheets.
Offering facilitated workshopsto municipalities to help themestablish goals
and objectives consistent with the Delaware Estuary Program goals. The
formal statement of goals and objectives provides a sound basis from which
to construct legally defensible ordinances to implement municipal
comprehensive plans.
Establishing and providing training for environmental commissions or
environmental advisory councils, which have proven to be effective in
improving consideration of environmental issues in decisions of the planning
board. Once the commissions or councils are established, membersneed
continuing support to stay current about new information, regulations, and
environmental protection techniques. Environmental commissions exist in
Pennsylvania and NewJersey and could be expandedwith technical support.
Eachstate should assign responsibility for continuing education and technical
support of environmental commissionsto an existing agency. In NewJersey,
the State Planning Office serves someof these functions.
Measureof Success:Ten to fifteen workshops conducted per state per year.
Increased effectiveness of environmental commissions.
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Why:Municipalities need useful information on environmental hazards and natural
resources at an appropriate scale.
Measureof Success: Establishment of Pennsylvania GIS by 1997. Incorporation of
Program data into state GIS systems. Widespread use of GIS data by local
governments.
ACTION

RESPONSIBLEENTITLES

DATE

RESOURCE NEEDS

STATUS

L13.1: PA
Pilot System

Lead: PADEP

1996

Undetermined

C

L13.2: Data
Interpretation

Leads: PADEP, DNREC,
NJDEP

1997

Undetermined

P

L13.3: Local
Government
Assistance

Lead: RIMS

1997

Already provided
for

P

Action L13.1"

Establish a Pilot GIS Systemin Pennsylvania

What and How: States can take advantage of economiesof scale in collecting data,
developing geographic information systems (GIS), and producing maps. NewJersey
already has an extensive GIS system that links to county government. Delaware also
has a statewide GIS system, but Pennsylvania does not. GIS transfer could be
enhancedin Delaware immediately. GIS developmentin Pennsylvania is limited only
by funding and commitment. The availability
of USEPA-developed land cover
information mayprovide an impetus for further GIS developmentin Pennsylvania.
Action L13.2"

Increase State Efforts to Provide Environmentaland Other GIS
Data to Local Governments

What and How: The Delaware Estuary Program has collected
information
on
significant habitat, sourcesof toxic substances,living resources, population status and
trends, and other topics related to the environment. Much of the information is
available in digital form. Data from the Program and other sources need to be
interpreted to be useful to local governments. This is an appropriate role for the
states. Counties could play an intermediary role. Information should flow from the
states to the counties and also from the counties to the states.
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Action L13.3:

Help Counties Access Maps

Whatand How:The RIMSsystem managerand circuit riders should focus efforts on
helping counties to access mapsin the state GIS. Another Programrole would be to
provide software for watershed modeling.

ACTION
ACTIONL14:
Sustainable
Development
Business/
Industry
Incentive
Programs

RESPONSIBLEENTITIES

DATE

Lead: States

When

Partners:USEPA,
non-profit
organizations,
otherfederal,
state, local agencies

Funded

RESOURCENEEDS

$50,000
for initial
reviewof potential
actions

STATUS
P

Why: The participation
of business and industry is essential to implementing
sustainable development. Most membersof these groups need encouragement to
participate.
WhatandHow:The concept of sustainable developmentcalls for partnerships to be
developed amongbusiness, industry, government,and environmental interests. While
each state is pursuing various sustainable business/industry incentive programs, the
Implementation Teamin Action L1 should be used to coordinate and share information
on these efforts. In carrying out this proposedaction, the ImplementationTeamwould
develop a menuof incentive programs to help business and industry meet Delaware
Estuary Program goals, e.g., easements, development bonuses, and a pollution
prevention advisory service. After the menu of incentive programs has been
developed, the Teammembersshould meet with business and industry to identify the
next steps.
The purpose is to encourageparticipation of the business communityin the Delaware
Estuary Program, increase awareness of business and industry, and improve the
linkage between environment and economics.
Measureof Success: Increased awareness within
concepts of sustainable development.

the business community of the
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Why: A wide variety of innovative planning and zoning techniques have been
developed to preserve open space and protect water quality. Someof them include
performance zoning, transit oriented development, mixed use zoning, and transfer of
developmentrights. Oneof the most important techniques is ordinances that permit
compact developmenton part of a site, while maintaining muchof it as open space.
Compact development should be encouraged in designated growth areas where
infrastructure
(sewers and transportation)
is available. Where development
occurring in areas without sewers, compactdevelopment, as an alternative to sprawl
development,can still be encouragedby streamlining the permit process for small and
alternative
wastewater treatment systems. Another way to encourage compact
development is to answer community concerns about maintenance of open space and
liability issues.
Measureof Success:Increasing role of regional utilities in managingsmall wastewater
systems, increased use of compact development in a way that protects open space,
and adoption of municipal open space ordinances in three municipalities per state per
year. Improved maintenance of open space.
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ACTIONL15:
L15.1:
Regulation
Review

RESPONSIBLE
ENTITIES

DATE

MANAGEMENT

RESOURCE
NEEDS

STATUS

CompactDevelopment
as an Element0f C0m)rehensive Planning for
Communities
......
Leads: PADEP,DNREC,
NJDEP

When
Funded

$150,000for first
year

P

L15.2:
Leads: Municipalities, with
Implementation assistanceof circuit riders
of Local
Ordinances

When
Funded

$15,000per year

P

L15.3:
Promotionof
Compact
Development

When
Funded

$10,000per year

P

Action L15.1 :

Leads:States, counties,
regional planning
organizations,non-profit
groups, watershed
associations,etc.

Review Regulations that affect
Development

Innovative Wastewater Systems for

What and How: Each state needs to evaluate its wastewater regulations
as they
affect innovative forms of development. This could include provision for alternatives
such as spray irrigation
and small treatment systems. The states should also
encourage regional utilities
to assist individual
wastewater treatment systems in
efforts to avoid historic problems of poor maintenance.
Action L15.2:

Implement Local Ordinances to Assure that Responsibility
Maintenance is Accepted by a Responsible Organization

for

What and How: Municipalities
that have ordinances which allow for clustered
development are encouraged to adopt related provisions which require the developer
to clearly establish ownership and maintenance responsibilities
for any open space
created.
Action L15.3:

Promote the Concept of Compact Development through Education
on New Models, Benefits to Residents, and Water Quality Benefits

What and How: Developers, home buyers, and planning agencies often are unfamiliar
with the benefits of compact development. The states, along with other stakeholders,
may assist with education on the wide variety of housing that can be considered
compact development, the economic advantages for homeowners, communities, and
developers,
and the environmental
benefits
of compact development, such as
protected open space and reduced impervious surfaces. Appropriate tools would
include printed material and workshops.
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Why:Existing state and federal policies tend to encouragedevelopmentin open space
or agricultural
areas, rather than previously developed areas. This encourages
fragmentation of farmland and natural areas, and abandonmentof urban areas. This
action proposes measuresto reverse this process, encouragingrevitalization of towns
and cities, and retention of open space in suburbanand rural areas.
Measureof Success: Conduct forum within two years. Modification of at least six
funding programs within four years. Increased number of redevelopment sites.
Legislative amendments.
ACTION

RESPONSIBLEENTITIES

DATE

16.1:

Leads:State planningand

When

Evaluation of
Existing
Policies/TriState Forum

economic development
agencies
Partners: State resource
agencies, counties

Funded

16.2:
Regulatory
and Funding
Program
Revisions

Lead: State and federal
resource and funding
agencies

When
Funded

Action L16.1 :

RESOURCENEEDS

STATUS

$50,000

Undetermined

Evaluate Existing Policies for Redevelopment
and ConductTriState Forumto Share Results

Whatand How:All three states have existing programsthat support redevelopment.
The states can learn from each other by jointly reviewing their existing programsand
policies. These policies should address three areas:
1)

Reuseof potentially contaminatedformer industrial

2)

Reuseof other urban and suburban sites without contamination problems, such
as office and commercial space.

3)

Rural and suburban sites such as closed landfills
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This process should culminate in a tri-state forum, at which states will comparetheir
programsand identify needs for changes in funding and regulatory policies at the
state, federal, and local levels.
Action L16.2:

Revise Regulatory
Redevelopment

and Funding Programs to Encourage

Whatand Hew:Action 16.1 should result in recommendationsfor specific changes
in regulations and funding programs that affect redevelopment. The participating
agencies are then responsible for making the appropriate changes. These should be
designedto streamline the process rather than complicate it.
i!,~ !i ~
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ACTIONL 17: Develop Policy Options to Address the Tax RevenUe Impact
of Conservation Lands on Municipalities

ACTION
ACTION L17:
Tax Policy
Options

RESPONSIBLEENTITIES
Leads: Delaware and New
Jersey planning agencies

DATE
1997

RESOURCENEEDS

STATUS

.5 staff per year per
state

Why: Local governments in Delaware and NewJersey have expressed concern about
the loss of tax revenue whenthe federal or state governmentor private non-profit
organizations acquire conservation land within their boundaries.
What and How: The appropriate state agencies will review the problem in
consultation with local governments. They will then develop policy options for
consideration by the state agenciesand legislatures. Thesepolicy options should also
consider the Unfinished Agendaitem in this Plan that recommends
that the Program
develop innovative strategies for sustainable development.
Measureof Success: Issuance of a report describing options for addressing the
problem by 1998.
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ACTION
ACTIONL18:
Self
Assessment
Techniques
and Awards
Programs

PLAN

RESPONSIBLE
ENTITIES

DATE

Leads: State planning
agencies,counties, regional
entities

When
Funded

RESOURCE
NEEDS

STATUS

1 staff for 1 year;
$10,000for
materials

p,/

Why: Municipalities need positive incentives to adopt innovative planning techniques.
Also, elected and appointed officials appreciate recognition for their efforts to protect
natural resources in the Estuary.
What andHow: Designated lead agencies should develop a self assessment tool for
municipalities.
Highly rated communities would have a useful public relations tool to
gain credit for their innovative practices. A further way to recognize progressive
communities is to establish an annual awards program for innovative planning, zoning,
or site development practices.
Measure of Success: Development of the self assessment tool and tool in widespread
use. Participation
in award competition.
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CHAPTERIV:

Water Use Management
Action Plan

T

he Delaware Estuary Program has endorsed two goals and
several objectives
that directly
relate to water use
management (See Introduction
to Action Plans).
The
waters of the Delaware Estuary are the lifeline
to this region. We
depend on these waters for food, livelihood,
commerce,
transportation,
and recreation. The Estuary waters are also home
to thousands of fishes,
birds, plants,
and animals. Water
management is a complex task involving
numerous regulatory
agencies, each trying to balance use and conservation
of a
specific resource in the public’s interest. For proper management,
many questions need to be answered. Is there adequate water
supply for the 21st century and beyond? Is the water safe to
swim in? Where are the public access points along the Estuary
and are there enough of them? Can we form partnerships
to
promote the economic growth of ports while protecting the living
resources of the Estuary? To begin to address some of these
questions,
this chapter provides a summary of issues and
recommendations for three key aspects of water use management:
water supply, port/navigation
activities,
and public access and
recreational activities.

A.

Water
management
is a complex
task involving
numerous
regulatory
agencies,
each trying to
balance use
and
conservation
of a specific
resourcein
the public’s
interest.

Water Supply

PROBLEM STATEMENT
Because of the large demandson the Basin’s water resources from
20 million users, problems exist, including periodic basinwide
water supply shortages (as described in Chapter II) and regional
groundwater overdrafts.
The Potomac Raritan - Magothy (PRM)
aquifer in the NewJersey Coastal Plain and the Triassic Lowlands
in southeastern Pennsylvania and central New Jersey are the
most stressed groundwater systems.
An emerging problem is the depletion of tributary
streamflows
stemming from expanded water supply development
and
interbasin transfers of wastewater.
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DIMINUTION OF TRIBUTARY STREAMFLOWS
Urbanization and expanded water development have profoundly
affected the stream environmentsof tributary watershedsdraining
to the Delaware Estuary. Stream habitat has been drastically
changedby flood plain encroachmentand increased flooding due
to the expanded paving of land and lack of stormwater
management.In addition, large-scale pumping from wells, in
conjunction with the export of sewage, has diverted significant
quantities of water from their normal path of discharge to surface
streams and redistributed this water in both space and time. This
aggravates low flow conditions in many stream segments. This
redistribution of water and interbasin transfer of wastewatermay
interfere with instream and downstream water uses, adversely
affect fisheries and aquatic life, and reduce the capacity of
streams to assimilate natural and humanrelated pollutants from
point and nonpoint sources during dry weather periods. It may
also increase the potential for groundwatercontamination due to
the induced infiltration
of surface water from groundwater
pumping.
The scope of stream diminution in the Estuary region is not well
documented. In order to provide such documentation, it is
necessary to knowthe availability of ground and surface water,
the points and quantities of withdrawals, and the destination and
discharge points of wastewater. Unfortunately these data are not
conveniently available, since they are in different databases
managedby different water resource agencies. In recognition of
this problem, DRBCcontracted with the U.S. Geological Survey
(USGS)to develop a water use managementcomputer program for
the NeshaminyCreek Basin as a pilot project. The program will
aggregate withdrawals, discharges, and interbasin transfers, and
relate these to water availability
during base flow conditions.
Oncedeveloped,the methodologywill be available for use in other
tributary watershedsof the Estuary.
INCREASING WATER DEMANDS
Becauseof increasing population and developmentin the Basin,
consumptive water use is projected to increase from 311 mgdin
1991 to 401 mgd by the year 2020 (See Chapter II for further
details). Total water withdrawals in the Basin averagedmorethan
7.3 billion gallons per day in 1991, most of which is returned and
is available for reuse. Twosystems, however, are particularly
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stressed: the PotomacRaritan - MagothyAquifer and the Triassic
Lowlands.
PotomacRaritan-Magothy (PRM) Aquifer
Theprincipal sourceof water supply, historically, for industrial and
municipal needs in Camden,Gloucester, and Burlington Counties,
NewJersey has been the PRMaquifer. In its natural state, the
aquifer discharged an estimated 50 mgdof fresh water to the
surface waterways in the three-county area, including the
Delaware Estuary. With increased municipal and industrial
development, withdrawals have exceeded the natural recharge.
Fresh water flows from the PRMto the Estuary have ceased in
most areas, and the aquifer is nowrecharged from the Estuary and
nearby streams to a significant degree. Basedon studies by DRBC
and USGS,water levels in large parts of the aquifer already have
been lowered over 90 feet below sea level and at current
withdrawal rates are continuing to decline, threatening the safe
and dependableyield of the aquifer. The aquifer is also threatened
by the upconing of deeper saltwater and the inland movementof
the saltwater-freshwater transition zone.
In October 1986, the NewJersey Department of Environmental
Protection (NJDEP)established Water Supply Critical Area No.2,
which required water allocation permittees to reduce the amount
of water they were withdrawing from the PRMaquifer. In April
1989, the Appellate Division of the Superior Court of NewJersey
determined that NJDEPdid not have statutory authority to order
reductions in withdrawals. In January 1993, NJDEPreestablished
Water Supply Critical Area No. 2. The July 1993 amendmentsto
the New Jersey Water Supply Management Act reinforced
NJDEP’saction and provided specific formulas for determining
base allocations and reductions in groundwater withdrawals for
water allocation permittees.
The NewJersey American Water Companyis constructing a water
supply project to provide surface water for customers in
Burlington, Camden,and Gloucester Counties. This project,
knownas the Tri-County Water Supply Project, was endorsed by
NJDEP
in its Camden
Metropolitan Water Supply Feasibility Study.
Water will be taken from the Delaware River, treated, and
distributed throughout the Tri-County area. The water treatment
plant is expectedto have an initial capacity of 30 mgd.
In accordance with July 1993 amendmentsto the Water Supply
ManagementAct and NJDEP’sdirectives, the Department is now
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requiring all permittees in the Critical
Area to develop an
alternative water supply plan. The selected alternative(s) must
implemented by September 15, 1996.
Triassic Lowlands
The Triassic Lowlandssection of the Piedmont province includes
portions of the Pennsylvania counties of Bucks, Montgomery,
Berks, Chester, and Lehigh Counties, as well as parts of
Hunterdon and Mercer Counties in NewJersey. The 1,140 square
mile area is characterized by its crystalline and sedimentaryrocks
of Triassic and Jurassic age (180-230 million years old) including
diabase, shale, basalt, and sandstone. Although these rock
formations contain somegood yielding aquifers, they store and
transmit considerably less water than the Coastal Plain aquifers.
Manyareas overlying the Triassic Lowlandshave experienced very
rapid developmentsince 1950 and have relied almost entirely on
groundwater. In recent years, many water purveyors and
individual homeownershave experienced water shortages because
of increased water demandsand several cycles of sub-normal
precipitation which resulted in lowered water tables.
A special regulatory programaimedat controlling the overuse of
groundwater in the Triassic Lowlands and adjacent Piedmont
uplands portion of Pennsylvania was instituted by DRBCin 1981.
The groundwater "protected area" comprises all of Montgomery
County, 36 municipalities in Bucks County, 25 communities in
Chester County, three townships in eastern Berks County, and one
in southern Lehigh County. All new groundwater withdrawals in
the protected area that withdraw an average of more than 10,000
gallons per day (gpd) are subject to special regulations. Any new
or enlarged withdrawal, of 10,000 gpd or more, requires a DRBC
permit before going into operation. Withdrawal applications must
include a written report by a hydrogeologist on the anticipated
effects of the proposedwithdrawal on existing wells, the flow of
perennial streams, and groundwater levels; the results of an
extended pumptest and a complete well log; demonstration that
the reliable yield of the groundwaterbasin or aquifer will not be
exceeded; and demonstration that existing
surface and
groundwater withdrawals will not be adversely impacted. Also
required are metering of water connections and conjunctive use of
ground and surface water, water conservation, consideration of
interconnections with adjacent water systems, and a drought
emergency plan.
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In August 1989, the Point Pleasant Water Diversion Project
became operational.
It withdraws surface water from the
Delaware River for use in Bucks and MontgomeryCounties. The
water supply component of the project, known as Forest Park
Water, provides significant opportunities for conjunctive use of
surface and groundwater. However, the region remains highly
dependenton the Triassic aquifers. Use of the Chalfont supply
increased dramatically in 1994. As of the last quarter of 1994,
the supply averaged 10.9 mgd. This was up from 2.7 mgdin the
first
quarter. This new supply replaced existing
North
Penn/Northwales wells.

B.

Ports and Navigation

PORT HISTORY
Port complexes have historically
been the anchors for large
waterside communities, which have flourished around superior
water routes and trade accessibility. Prior to the developmentof
moderntransportation technologies, such as air, rail, and highway,
waterborne transportation was of primary importance for both
trade and development. Early in America’s history, the Delaware
River inspired the funding and growth of Philadelphia, as a major
gateway to world markets and cultures.
VALUE OF THE PORT/REGIONALECONOMICIMPACTS
The Ports of Philadelphia, Camden,Gloucester City, Salem, and
Wilmington contribute significantly
to the regional
economy
and
affect the daily
lives
of many
Estuary residents.
Many industrial
plants are dependent on the Ports
for importing and
exporting materials
to and from the
region.
This
movement
of
products
adds
significantly to the
economy. Ranked Figure
35. Aerialviewof a tankerontheDelaware
River.(Photo
Bill Buchanan)
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second in the Nation in total waterborne commerce, the Port
complexgenerates an incomeof over $3 billion and 180,000 jobs.
In 1987, Philadelphia ranked first amongthe mid-Atlantic ports in
the amountof tonnage handled, and it has consistently been near
the top. From 1982 to 1992, foreign tonnage moving through the
Philadelphia Ports increased 37.5 percent, from 47.2 million tons
to nearly 58 million tons. Also, gains in cargo tonnage have been
maintainedin Philadelphia, not fluctuating as in other ports.
The Port complex handles more than 63 million
tons of
international cargo annually, including iron and steel, fruits and
vegetables, paper, wood, lumber and cork, chemicals, cocoa
products, and meat. It handles more Chilean and Australian beef
than any other port in the Nation, and it ranks secondonly to the
Gulf region in crude oil imports. For example, in 1985, of the
56,067,266 tons of bulk cargo imported to the complex,
44,684,839 tons were petroleum products.
With so muchof the regional economydependent on Port-related
activities, keeping the shipping channel clear for navigation is a
vital task. The U.S. Army Corps of Engineers (USACE) must
dredge the channel almost continuously. These activities
can
often create engineering and dredgedmaterial disposal problems.
PORT NEEDS
Port investments and services support regional efforts to compete
in a global economy.Ports help to maintain the economicstability
of the region by creating jobs, increasing industrial efficiencies,
adding to productivity, and providing high level services to the
region to attract newbusiness and industrial opportunities.
In order to continue these important services and uses, long-term
Port management
is essential. Fundingfor better facility planning,
improved road access, and improved dredging techniques have
been addressed and supported by the federal government.
Continued public-private partnerships, which support terminal
expansionsand rail clearances, are vital to generating the renewal
of the transportation industry in the region.
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In our support of the transportation industry and its renewed
growth, we must also consider related environmental impacts in
the region and the need to movetoward a sustainable society.
Businesses, industry, governments, and citizens are working in
partnership to find a common
ground in order to sustain both our
economicand environmental futures. Theseefforts are facilitated
through cooperative ventures and programs such as Delaware
Estuary Program.

C.

Public Accessand Recreational Use

PUBLIC USE OF THE ESTUARY
The overall theme of the Delaware Estuary Programis "Discover
its Secrets". The Estuary region holds a multitude of both
"treasures" and "secrets" that are available for public use. From
birding at the CohanseyRiver, south to CapeMay; to lying on the
beaches at Lewes, Delaware; from boating in the upper reaches
of the Bay at MadHorse Creek; to attending cultural events at
Penns Landing and the CamdenAquarium; to riding or walking
along the trails at
numerous points in
the region -- the
Estuary has recreational uses for just
about
everyone.
Providing these opportunities through
an
unrestricted
waterfront helps to
instill
a sense of
ownership and, in
turn, a sense of
stewardship among
citizens. Theseattitudes help generate
support for necessary policies
and
plans and help to
change consumptive behaviors that
can have detrimental
impacts
on the
Figure 36. Public access, often in the form of corridors to the water and
Estuary.
along the waterfront, providesan opportunityto learn aboutthe rich natural
andcultural diversity of the area.
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PUBLIC ACCESS
Broadly defined, public access to the waterfront meansthe ability
to see the water’s edge and to be physically able to movefreely
to, from, and along the water. This opportunity to explore and
enjoy the environmentis a pivotal factor in an improvedquality of
life for the citizens of the region. Quality of life improvements
include: opportunities for fitness, stress reduction, and spiritual
renewal; opportunities to foster family and communityvalues and
public events; and opportunities
for economic development
through tourism and ecotourism. Conversely, lack of public
access limits the public’s exposure to or use of the Estuary,
reducing interest in the Estuary and willingness to take action in
the fostering and care of the Estuary. The issue of security is
often raised in discussions about public access opportunities.
Water-dependent commercial activities
along the waterfront
frequently have legitimate concernsabout liability
and insurance.
In areas where there is a mixture of water-dependent,
water-oriented, and adaptive reuse activities, there can be friction
about public access for these reasons.
Despite the constraints that can occur along the waterfront, the
DelawareEstuary, its tributaries, and their associated natural and
man-madefeatures are resources that can be shared and enjoyed
by the public in numerous ways. Oneof the objectives of the
DelawareEstuary Programis to ensure that sufficient, appropriate,
and safe waterfront open space and public access areas will be
reserved and preserved for
existing and future public
use, and that adequate
facilities will be provided
to meet the recreational
demands of the public
without impairing
the
natural resources of the
region. Waterfront and
public access areas should
be managedand allocated
judiciously for the enjoyment of our generation
and the generations to
come.
Figure 37. Sailing is oneof the favorite pastimesenjoyedby citizens
in the region.
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RECREATIONALUSE
Closely tied to public access is recreational use of the Estuary.
Recreational activities
such as walking, boating, swimming,
fishing, canoeing, camping,and water skiing are just a few of the
favorite pastimes enjoyed by citizens in the region. TheDelaware
Estuary offers a wide variety of these activities along its banks
and shores. Public facility areas, such as national, state, county,
and municipal parks and greenways,are designed to provide prime
waterfront locations for recreational activities. Maintaining and
enhancing these recreational opportunities are vital to the
restoration efforts for the Estuary. The improvementin Delaware
Estuary water quality has dramatically increased recreational
activities in the region although, as noted in the State of the
Estuary, ChapterII, portions of the Estuary do not meetthe Clean
Water Act goals of "fishable/swimmable".
Water quality
improvements have also provided economic opportunities
to
Estuary communities;
however, proper management of
recreational activities and increasededucational efforts are needed
to prevent newstresses to the Estuary. Recreational and sporting
groups are amongthe most ardent supporters of the Estuary and
sponsor public education and awarenessactivities on the needfor
protection of the Estuary’s natural resources. In addition to these
groups, increased management attention from government,
businesses, and citizens is neededto address protection issues
and to resolve conflicts betweenrecreational uses in someareas.
Improving recreational access and activities in the Estuary is an
important step in increasing ownership and stewardship among
area residents and visitors. The union of education, access, and
recreational use increases public awarenessof Estuary resources
and the need to protect them. Ultimately,
an emphasis on
improving and managingrecreational opportunities related to the
Estuary can be a key to its protection.

Ultimately,an
emphasison
improvingand
managing
recreational
opportunities
relatedto the
Estuarycan
be a keyto
its protection.
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Status=C = Full commitment;
P = Partial commitment;
,/= Priodty action
ACTION
ACTION Wl :
Utility Water
Conservation
Rate
Structures/
Conservation
Retrofitting
Programs

RESPONSIBLEENTITIES
Lead: DRBC

DATE
Manual:
When
Funded;
Promotion:
Ongoing

RESOURCENEEDS
$80,000 to prepare
manuals and
software; .1 staff
per year

STATUS
C

Why: Reducingwater use through water conservation can delay or eliminate the need
for developing new water supplies or enlarging existing supplies. It can lead to a
direct reduction in per capita generation of wastewater, thereby enabling sewage
treatment plants to process waste from more homesand businesses. It can also
eliminate the need for constructing new plants or expanding existing plants. Water
saved during both normal times and drought periods improvesa water utility’s
ability
to deal with drought conditions. The financial impacts of water conservation are all
positive: savings in capital costs; savings in long-term water and sewer bills; and
drought preparedness.
What and How: DRBCResolution No. 92-2 requires water utilities
seeking
Commission approval for a new or expanded water withdrawal to submit a water
conservation plan with their applications. Applicants that withdraw an average of one
mgdor moreare also required to include in the plan 1 ) an evaluation of the feasibility
of implementing a water conservation pricing structure if one has not been adopted
and 2) information on the water utility’s
program to provide information on the
availability of water-conservingdevices and products. Most water utilities will not be
affected by Resolution No.92-2 because it applies only to new and expandedwater
withdrawals. Also, the regulation does not apply to wastewaterutilities.
This action would include the preparation of a technical guidance manual and
computer software for water and wastewater utilities
seeking to adopt conservation
rates. Suitable retrofit manualsalready exist. The proposedaction would also provide
for distributing these manualsand supporting material to over 300 utilities
in the
Estuary region and conducting follow-up workshops. Implementation of water
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conservation rate structures and retrofitting
by water and wastewaterutilities.

programswould occur at the local level

Measureof Success: Preparation of technical guidance manual. Adoption of water
conservation rate structures and retrofitting
programs by water and wastewater
utilities by 1997.

ACTION
ACTIONW2:
Studiesfor
Stream
Diminution
Problems

RESPONSIBLEENTITLES
Leads: DRBC, PADEP,
DNREC, NJDEP,
municipalities

DATE
Ongoing
(dependent on

funds)

RESOURCENEEDS
Approximately

$75,000
per watershed,
depending
uponsize
anddata
requirements

STATUS

PJ

Why: This action would lead to an improved understanding of stream diminution
problems in the Estuary stemmingfrom water developmentand interbasin transfers
of water and wastewater.
Whatand How: With the completion of the water use managementcomputer program
for the NeshaminyCreek Basin, DRBCwill have a prototype analysis for stream
diminution that would be transferable to other tributary watersheds. The programand
supporting data base allow quick access to groundwater and surface water
withdrawal, groundwateravailability,
wastewaterdischarge, and interbasin transfer
data. It also presents GIS coveragesfor calculating and displaying drainage areas,
geology, and groundwater pumpagezones.
The following watersheds have been identified by DRBCas experiencing somestream
diminution problems and should be considered for additional analysis:
Delaware--Christina River, Red Clay Creek, White Clay Creek
Pennsylvania--Crum Creek, Darby Creek, PennypackCreek, Perkiomen Creek,
Ridley Creek, Skippack Creek, Wissahickon Creek
NewJersey--Big Timber Creek, Cooper River, Little Ease Run, Little Timber
Creek, Mantua Creek, Newton Creek, Pennsauken Creek, Scotland Run,
Squankum Branch, Woodbury Creek

133

The program and supporting data base are important tools for evaluating the interrelationships of water quality and quantity for tributary watersheds and evaluating
conjunctive water use options.
Results of the studies would provide data and information for use by water and
wastewater utilities
and county and municipal planning agencies to fully consider
sustainable developmentconcerns in future plans and projects. The results of the
studies would be available for dissemination to interested groups and individuals.
While they needto be compiled in a consistent format, data bases for the studies can
be developed using existing information and studies which are submitted by
purveyors, consultants, and industry. These could include quarterly monitoring
reports, sampleanalysis reports, well permits, well records and well logs, water supply
systemdistribution plans, hydrogeologic studies, water conservation plans, emergency
response plans, NPDES
permits, environmental impact statements, state water supply
master plans, and alternative water supply plans.
Measure of Success: Identification
of stressed sub-basins in the Neshaminy
watershed and integration of findings with water allocation decisions, with the goal
of completing one or more watersheds per year.

Why: The PotomacRaritan-Magothy (PRM)aquifer in the NewJersey Coastal Plain
and the Triassic aquifers in southeastern Pennsylvania are the most stressed
groundwater systems in the Basin. These systems are characterized by regional
groundwateroverdrafts. This action would prevent long-term lowering of groundwater
levels and protect the safe and dependableyield of the PRMand Triassic aquifers for
present and future generations.
Measure of Success: Implementation by water utilities
of the recommended
alternative sources of supply to supplement their base allocation of the PRMby
September15, 1996. Support of DRBCefforts, by the Partnership for the Delaware
Estuary, Inc. and other non-profit organizations, to disseminate information on water
conservation by water utilities.
Purchaseof additional water needsfrom surface water
sources. Interconnection with surface water supplies.
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ACTION

RESPONSIBLE
ENTITIES

DATE

RESOURCE
NEEDS

STATUS

ACTION
W3: Use of Water C0nservati0nTechniquesby Water utilities
W3.1:
Supplements
to Base
Allocations
from PRM
Aquifer

Leads: NJDEP,water
utilities

Workshops:
When
Funded

Approximately
$7,500 for
workshops and
material;
.1 staff per year

C

W3.2:
Decreased
Relianceon
Triassic
Aquifers

Leads:DRBC,
water utilities

When
Funded;
Promotion
Ongoing

.1 staff per year

C

The Partnership for the Delaware Estuary, Inc. and other non-profit
organizations
would support and assist water utilities
to use water conservation techniques through
sponsored workshops and information
dissemination.
NJDEP and DRBC would
continue to encourage water conservation and conjunctive use methods through their
ongoing regulatory and technical assistance functions.
Action W3.1

Encourage Water Utilities
Withdrawing from the PRMAquifer to
Supplement Base Allocations

What and How: In accordance with the July 1993 amendments to the Water Supply
Management Act and NJDEP’s directives,
all affected permittees are required to
supplement their base allocation
from the PRMAquifer through one or more of the
following alternatives:
Additional

water conservation

programs

Purchase of water from the Tri-County Water Supply Project, either directly
or through NJDEP’swater credit transfer program (project costs for the TriCounty Water Supply Project built by New Jersey American Water Company
will be defrayed through water sales to water utilities).
Purchase of a portion

of another water user’s base allocation
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Action W3.2

EncourageWater Utilities Withdrawingfrom the Triassic Aquifer
to Reducetheir Over-reliance on these Aquifers

Whatand How:Water utilities
these aquifers by:

would be encouragedto reduce their over-reliance on

Implementing additional

water conservation programs

Purchasing water from Forest Park Water or other surface water sources
Improving reliability

by conducting conjunctive use of ground and surface water

ACTION

RESPONSIBLEENTITIES

DATE

ACTION W4:
Wastewater
Reusefor
Nonpotable
Purposes

Lead: DRBC
Partners: Water users, golf
courses, industries,
commercial enterprises,
schools, households, USEPA

Ongoing

RESOURCENEEDS
.1 staff per year

STATUS

c/

Why:Becauseof increasing population and developmentin the Basin, the demandfor
water for public supply, commercial, and powergeneration uses is increasing. Unless
mitigated through water conservation methods, increasing demandsfor water will
complicate the resolution of water supply problems in the PRMand the Triassic
Lowlands aquifers.
Whatand How:As another form of water conservation, this action would prevent the
long-term lowering of groundwater levels and protect the safe and dependableyield
of the PRMand Triassic aquifers for present and future generations. For example, a
properly installed graywater recycling system can provide water for irrigating
residential and commercialproperties, flushwater in toilets, and ornamentalpurposes.
A study conducted by the National Association of Plumbing-Heating-Cooling
Contractors (NAPHCC)estimates that 65 percent of all household wastewater
graywater. Outdoor use is a prime target for graywater recycling, including landscape
irrigation such as at golf courses. In addition, graywatercould also be consideredfor
flush water for toilets and urinals. According to a report by the PennsylvaniaPublic
Utility Commission,78 percent of residential water is used inside the home, and 40
percent of all water used inside the homeis for flushing toilets. Graywatercould also
be used to supply ornamental ponds, fountains, reflecting pools, and artificial
waterfalls.
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The Program should support efforts
to reduce future water withdrawal

underway that promote the reuse of wastewater
demands.

Measure of Success: Decreased reliance on potable water supplies. Reduced need
for capital investments in municipal water distribution
systems, wastewater treatment,
and energy.

ACTION W5:

ACTION
ACTION W5:
Integrated
Resource
Plans

EnCourage Water and Wastewater Utilities
Integrated Resource PlahS

RESPONSIBLE
ENTITLES
Leads: DRBC,PADEP,
DNREC,NJDEP

DATE
When
Funded

tO ConduCt

RESOURCE
NEEDS

STATUS

$20,000for
workshop;.1 staff
per year

Why: As a way to alleviate stream diminution, Integrated Resource Planning (IRP)
water and wastewater utilities
and counties offers an opportunity
for improved
coordination of water supply and wastewater planning and facility
design.
What and How: The lack of coordinated water supply and wastewater planning has
led to water quantity problems that must be addressed by federal, regional, and state
agencies. One of the most significant
problems in the Estuary is the diminution of
tributary streams stemming from water supply development and interbasin transfer of
wastewater (See Action W2). IRP by water and wastewater utilities
and counties
offers an opportunity
for improved coordination
of water supply and wastewater
planning and facility
design, and the consideration of resource managementconcerns
such as instream flow protection.
Traditional
planning approaches have failed to
consider these broader concerns.
IRP includes planning methods to identify the most efficient
meansof achieving goals
while considering
project impacts on community and environmental
management
objectives. These planning methods specifically require evaluation of all benefits and
costs, including avoided costs, externalities,
and life cycle costs. A primary tenet of
IRP is that planning should be conducted in an open and participatory
process.
Accordingly, water and wastewater utilities
should include all levels of government in
their IRP efforts,
rather than limiting
these efforts to the affected water and
wastewater utilities.
In order to encourage the preparation of ]RPs by water and wastewater utilities
and
counties, DRBCshould sponsor a two-day workshop to provide hands-on training for
the conduct of IRP. Numerous IRP handbooks are available
to assist in IRP
development. The American Water Works Association
has published Integrated
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Resource P ann n q Guidelines (December 1993). In late 1996, the AWWAResearch
Foundation also will publish a Handbook on Integrated Resource Planning. All water
and wastewater utilities
in the Estuary region would be encouraged to attend.
Measure of Success: Two-day workshop for water and wastewater utilities
counties
conducted.
Preparation
and implementation
of IRPs by water
wastewater utilities
and counties.

ACTION
ACTION W6:
Freshwater
Flows

RESPONSIBLE
ENTITIES
Leads: DRBC,States, New
York City

DATE
Ongoing

Why:Preparing for basinwide shortages is crucial
the natural resources of the Estuary.

RESOURCE
NEEDS

and
and

STATUS

6 staff years

C

to the health of the residents and

What and How: The Delaware River Basin experiences, on average, three droughts
every ten years. Preparing for basinwide shortages is crucial to the health of the
residents and the natural resources of the Estuary. DRBC,as the primary planning and
regulatory authority for water supply, has a balanced water supply program. This
program includes water conservation, drought management, and supply development.
The "Good Faith Agreement" (see p. 28) includes 14 recommendations for a balanced
water supply program that addresses these elements. A balanced water supply
program would augment freshwater flows to the Estuary; help restore and protect
aquatic resources; reduce the threat of saltwater contamination of the PRMaquifer;
improve public health due to reduced ingestion of sodium and chlorides; and provide
water to offset present and future consumptive uses and enhance regional water
supplies.
However, the assumptions for the DRBCdrought management component
of the program (e.g., drought triggers, flow objectives, standards and criteria,
and
storage needs) have not been reviewed for twelve years. DRBC, the states, and the
City of New York will revisit
and may modify the assumptions for the DRBCdrought
management plan and modify the plan as appropriate.
Measure of Success: Implementation of a balanced water supply program leading to:
reduced drought emergencies; increased freshwater flows; safe levels of sodium in
drinking water; and more reliable water supplies.

138

September

1996

WATER USE MANAGEMENT
¯ "i~I!’I
! ~~~ ~ iii i.ii ..... ~i~i/ i!’i i ~ ~i ~i
~ ....
ACT~ON
WT: Encourage the Coordination of Dredging Activities
and
Priorities and the Management
of DredgedMaterial Within the
Region
i
i
i
Why:Port investments and services support not only the regional economyin the
three states but also help us compete in a global economy. Continued port
competitiveness is a shared vision amongmanydifferent communityinterests. In the
past 10 years, imports and exports movingthrough the Ports of the Delaware River
increased 37.5 percent, from approximately 47 million tons to nearly 58 million tons
per year. Recreational use of the River and Bay has also increased over recent years.
For safe operation of vessels on the Delaware, dredging is a necessity. Dredging
within the Delaware River and Bay removesin excess of six million cubic yards of
material annually at a cost of $15 to $18 million. While the amount of material
entering the Estuary from nonpoint sources will never be entirely eliminated, the
implementation of both the land use recommendationsin this Plan and general best
management
practices will greatly reduce this material.
Measure of Success: Predictable standards for the dredging process within the
Estuary completed by 2000. Continued access to recreational areas that have silted
in over the past years through state sponsored maintenancedredging programsthat
allow for reassessmentof dredging locations and priorities at least every five years.
An informed public on the continued maintenanceand proposed dredging process in
the Estuary. A long-term management
plan for the use of dredged material by 2000.
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ACTION

RESPONSIBLE
ENTITLES

DATE

RESOURCENEEDS

W7,1:
Coordinated
Regulatory
Process

Leads: States, USACE,
USEPA

When
Coordinated
and
Funded

Staff time and
meeting costs

W7.2: High
Use Recreational Area
Access

Leads: USACE,States,
marina and boater
associations

When
Coordinated
and
Funded

Staff time

W7.3:
Information
Exchangeon
NewDredging
Projects

Leads: USACE,USEPA

When
Funded

$25,000per year

W7.4:
Dredged
Material
Management
Plan

Leads:Federal, state, and
local governments

When
Funded

$150,000and staff
time

Action W7.1

STATUS

Coordinate the Regulatory Process for Maintenance Dredging
among the Three States to Make the Process More Uniform and
Predictable

What and How: Safe navigation within the Delaware Estuary is assured by periodic
maintenance dredging which provides access for many types of vessels using the
waters of the River and Bay complex. This action provides for coordinated regulatory
decision protocols amongthe three states to ensure protection of living resources and
public health, and to make the process more uniform and reliable.
Action W7.2:

Maintain Access to High Use Recreational Areas

What and How: Siltation
and shoaling of the river bottom affects not only those
portions of the River and Bay used by commercial ship traffic
(and is subject to
maintenance dredging by USACEand state waterways maintenance offices)
but also
marinas, tributaries,
and high use recreation areas used by recreational
boaters.
Currently,
opportunities
exist to periodically
"piggy back" privately
sponsored
maintenance dredging activities
on state and federal projects. These are, however,
deemedinsufficient
by the pleasure boater community. There is a need for additional
state sponsored projects to maintain access to recreational areas, but this need must
be balanced with the need to protect
shallow water habitats
and economic
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considerations. The dredging of newareas must also be distinguished from boaters’
ideas about areas near state maintained channels where additional and expanded
dredging is desirable. This action proposessignificant participation by the pleasure
boating communityin a multi-year reassessmentand planning process.
Action W7.3:

Facilitate Information Exchangeon NewDredgingProjects that
have Regional Impacts

Whatand How: This action recommendsthat the estuary coordinating conferences
serve as a forum for disseminating information on newdredging projects, such as the
DelawareRiver Main Channel DeepeningProject and other such projects that have a
regional impact to the Estuary. The Regional Information Management
Service (See
Chapter IX) should be used as a vehicle to distribute this information. In order for
ports to remain competitive, continued maintenanceof the main navigation channel
is necessary. In addition to maintenance, the DelawareRiver Main ChannelDeepening
Project, from 40 to 45 feet, was authorized by Congressfor construction as part of
the Water ResourcesAct of 1992. The project is currently in the Pre-Construction
Phase of development. Continued close coordination with USACEis necessary to
ensurethe protection of living resources.
Action W7.4: Develop a Long-term Management
Plan for DredgedMaterial
Whatand How:Disposal of dredged material, including clean dredged material, is
becomingmoreproblematic as environmentally preferred disposal sites for this material
are diminishing. Newsites and methodsof disposing of dredged material need to be
identified. Beneficial uses of dredgedmaterial maypresent an opportunity to allow for
both dredging as well as creation of habitat. This action recommendsthat the
Delaware Estuary "leads" support efforts for the development of a long-term
management
plan that addresses the need for dredged material disposal, beneficial
use, habitat protection, decommissioningof sites, proper disposal of contaminated
sediment, and related issues.
As part of long-term management
plan development, the process should:
Develop a mapof areas that will need continued maintenance dredging and
proposednewdredging over the next 20 years and potential dredged material
disposal and stockpile sites. Themap(s) should include existing wetlands and
other sensitive habitat areas identified for protection.
Conduct an environmental
assessment study, including
National
Environmental Policy Act (NEPA)documentationon the dredged material and
dredgedmaterial disposal sites, and, if warranted, prepare an Environmental
Impact Statement (EIS). Currently, dredged material is monitored by USACE.
USEPA
and the three state natural resource protection agencies use this data
in their assessmentsof the dredgedmaterial.
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Identify specific sites where habitat creation is appropriate with dredged
material.
For example, clean dredged materials should be considered for
beach restoration/protection
of small beaches along the Lower Bay. The
importance of these beaches includes both natural and economic values.
Develop an agreement among the three states and the federal government on
the uses of dredged material that would include an approach to valuing
habitats relative to each other. While this would not be a binding decision,
it would lay the groundwork for more efficiently
deciding what types of
habitats are desirable to create in which parts of the Estuary.
USACEhas expressed interest in carrying out restoration activities.
Under Section 22
of the Water Resources Development Act of 1974, there is a program which allows
for a 50/50 cost share for planning for water resource related problems. Other
programs exist which may also be utilized,
but all require cost sharing.
Current USACEauthorities are specific in requiring a non-federal sponsor to pay for
any additional costs above that associated with the least cost option. The non-federal
sponsor must assumeresponsibility
for the site after construction.

ACTION
ACTION we:
Information
Management
to Facilitate
Port
Operations

RESPONSIBLE
ENTITIES
Lead: DRBC
Partners: Maritime
Exchange,business and
industry, watershed
organizations,local
governments

DATE
Ongoing

RESOURCE
NEEDS
See RIMS(Chapter
IX)

STATUS
C

Why: There is a need for information
to be disseminated from one source. The
Regional Information ManagementService (RIMS) should act as a central network
simplify, clarify,
coordinate, and communicate information, regulations, complaints,
or other requests for assistance to citizens.
What and How: The Regional
Information
Management Service
(RIMS)
recommendation (See Actions in Chapter IX) should satisfy
and fulfill
these
expectations.
In order for this to occur, RIMS must be able to network with and
through already existing information centers. One opportunity for this coordination to
occur is through the Maritime Exchange for the Delaware River and Bay (Maritime
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Exchange). For a primary source of information,
the Maritime Exchange has already
established a solid network of private and public port businesses, government
agencies, and others.
One of primary missions of the Maritime Exchange has been to promote navigational
safety throughout the channel. This includes providing such services as relaying
docking and other instructions to vessel operators, distributing navigation restriction
and other similar notices throughout the tri-state
port community, and working closely
with the Pilots’
Association to promote and improve vessel traffic
information
systems. As part of its effort,
the Maritime Exchange maintains and supports the
Transport Release Automated Cargo Status (TRACS) and the Sensitive Cargo Tracking
System. In the TRACSsystem, instantaneous
information
on cargo release and
automated system status is provided to receivers,
whereas the Sensitive Cargo
Program coordinates important product profile information to the U.S. Coast Guard,
again instantaneously on petroleum cargoes transiting
the Delaware Estuary.
The Delaware Estuary Program should promote coordination and partnerships among
the various information collectors, suppliers, and distributors in order to add value to
the protection of the Estuary and facilitation
of Port operations through RIMS.
Measure of Success: Successful implementation of RIMS. improved response time
to citizen inquiries.
Successful partnerships formed within the Delaware Estuary
watershed.
i

ACT/ONWg: : S,pport Private
Po#ution

ACTION
ACTIONW9’.
Private Sector
Efforts on Oil
Spill
Response/
Pollution
Prevention

i

i

SeCtOr Efforts on Oil Spit/Respon~,o
Provention
....

RESPONSIBLE
ENTITIES

DATE

Lead: States, USEPA
Partners: DBRC,MSRC,
marine and boater
associations,local
governments,non-profit
organizations,generalpublic

When
Funded

RESOURCE
NEEDS

~nd

STATUS

$10,000plus staff
time

Why: This action would acknowledge and support private sector efforts to minimize
the risk of oil spills and identify opportunities for alliances with the Partnership for the
Delaware Estuary, Inc. and other non-profit
organizations to increase efforts in
pollution
prevention,
such as the Marine Spill Response Corporation (MSRC) and
Delaware Bay and River Cooperative (DBRC).
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Whatand How:The listed "Leads and Partners" and non-profit organizations should
assist marina ownersin identifying funding sources that would allow themto purchase
oil recovery and collection boomsfor the protection of boats within the marina.
Pollution prevention measures in marinas would include information on and the
implementation of the Coastal Nonpoint Pollution Control Program. In addition, as
citizens of the Estuaryare often the first to discover hazardousspills, an advisory alert
network consisting of primary contacts in the event of a spill should be broadly
advertised and be easy and simple to use. In the case of major hazardousdischarges,
a multi-media alert should be broadcastedvia television, radio, newspapers,computer
billboards, VHF-FM
Marine radio (via USCG),state and local marine police, and other
enforcementand protective agencies, that can quickly implement advisory alerts and
bulletins. The National ResponseCenter telephone numberis 1-800-424-8802.
Measure of Success: Decreased response time and increased attention to and
awarenessof hazardous discharges to the Estuary. A more knowledgeable public as
to whoto contact in the event of a hazardousspill. Protection of boats within marinas
from a major hazardousspill and implementation of pollution prevention techniques.
A network of professionally trained volunteers on how to deploy countermeasuresin
the event of a spill.

Why: As stated in the "Vision 2020", one of the Program’s goals includes "An
expandednumberof public access points within the Estuary watershed and increased,
but ecologically responsible, use of these public accessfacilities. Better water quality
and a growing coastal population have led to a demandfor increased public awareness
concerning public access for a variety of recreational uses, including powerand nonpower boating, swimming, fishing, rowing, canoeing, kayaking, water skiing, etc.
This action would lead to the developmentof a comprehensiveinventory of current
and projected public access points within the Delaware Estuary, the communication
of this information to the public, and providing a basefor future planning and facility
needs. Increased planning for and developmentof better public access facilities
for
the citizenry of the DelawareEstuary watershed is needed.
Measureof Success: Development, implementation, and broad distribution
of a
complete ComprehensivePublic Access Resource Documentfor the Delaware Estuary
watershed by 1998.

144

September 1996

WATER USE MANAGEMENT
ACTION

I

RESPONSIBLE

ENTITIES

DATE RESOURCE NEEDS STATUS

ACTIONWlO; Comprehensive Public A~cess Management Strategy
W10.1:
Inventory of
Public Access
Points

Lead: States
Partners: National Park
Service, state coastal zone
programs, counties,
municipalities, non-profit
organizations, recreational
organizations, regional
organizations

When
Funded

$75,000 to
$100,000 for a
one-time
publication; .75
staff year

P

W10.2:
Listingof
Regional
Public Access
Deficiencies
and Concerns

Lead: States
Partners: National Park
Service, state coastal zone
programs, counties,
municipalities,non-profit
organizations,recreational
organizations, regional
organizations

When
Funded

$50,000; .75 staff
year

P

W10.3:
Public Access
Management
Issues and
Appropriate
Tools

Lead: State coastal zone
management programs
Partners: Local governments

When
Funded

$25,000

Action W10.1:

Developan Inventory of Public AccessPoints within the Estuary

What and How: An Implementation Team would be convened, composedof the
partnerslisted above,to facilitate the achievement
of this action. Aninventorywould
be the first step in the developmentof a Comprehensive
Public AccessResource
Document.This could be accomplished under the Coastal Zone ManagementAct
(Section 309), for projects of special merit. The inventoryshouldcontaininformation
on accessfor a variety of recreational users. In addition, launchingramps,parking
lots for towvehicles andnon-boaters,as well as a listing of pump-out
stations should
be includedin the inventory.
This activity could be integrated into the DelawareEstuary ProgramRIMSto allow
continually updatedinformation to be added.
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Action W10.2:

Developa Prioritized Listing of RegionalPublic AccessDeficiencies
and Concerns

What and How: The Implementation Teamset Up for W10.1 would facilitate
the
achievementof this action. This action would set up an analysis of the Public Access
Inventory and develop a prioritized listing of regional public access deficiencies and
concerns. The listing should be coordinated with greenwaysplanning end provide for
careful evaluation of sensitive sites. Countymaster plans should be reviewed as well
as ongoingregional efforts.
Action W10.3

Identify Management-related
Issues associatedwith Public Access
and appropriate Tools for Addressingthe Issues

Whatand How: This action would identify all management-relatedissues associated
with the public access deficiencies in Action W10.2and the appropriate tools for
addressing these issues, such as land acquisition, zoning, accesswaydesigns, and
funding sources, which would be compiled in a methodsmanual. This is primarily an
effort to transfer information from other states and programs. The Implementation
Teamset up for W10.1would facilitate
the achievement of this action. The circuit
riders called for in L10 could coordinate this effort.
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ACTION W11: Inventory
Available
Pump-Out Stations
Identified Oeficiencies

ACTION
ACTION
W11:
Pump-Out
Stations
Inventory

RESPONSIBLE
ENTITIES

DATE

Leads: PA, N J, DE, USFWS When
Partners: Nongovernment
Funded
organizations

Why: This action would address the need for
encourage their use by the general public.

~~

~

and Address Any

RESOURCE
NEEDS

STATUS

$75,000$100,000

additional

pump-out facilities

P

and

What and How: This action would inventory
the number of pump-out stations
available to boaters in the Estuary for the discharge of onboard sewage(liquid waste).
Deficiencies would be identified and addressed through the installation,
approval, and
operation of pump-out facilities,
and encouraging the use of facilities
by the general
boating public by making them easy, convenient, and free or inexpensive to use.
Possible
launching
needed to
proposed

locations for these facilities
include fuel docks, marinas, service, and
areas. Owners of older boats would be encouraged to purchase equipment
use the pump-out stations. This action would be coordinated with projects
or underway through the Clean Vessel Act.

Measure of Success: Improved water quality
conditions
due to reduced waste
discharge from boaters directly into the Estuary. Every marina with 50 or more berths
available has a pump-out facility
installed by the year 2000. Supports implementation
of the Coastal Nonpoint Pollution Control Program.

ACTION WI2:

Develop ,~nd Implement Str3tegies to Achieve the
"Fishable/Swimm~b/e "Goals of the Cle~n Woter Act

Why: Segments of the Estuary are below the goals of the Clean Water Act. One of
the causes is the existence of CSOsin the urban section of the river. DRBC,USEPA,
the states, and the four city/urban areas with CSOsare developing a CSOcontrol
strategy.
Models are being used to assess the relationship
between wet weather
events and combined sewer system responses and to predict the effects of operational
as well as physical changes to the combined sewer systems to mitigate wet weather
discharges. Strategies are being developed to address those impacts which preclude
meeting the fishable/swimmable goals of the Clean Water Act. A significant
issue in
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developing these strategies is the currently used water quality model -- Dynamic
Estuary Model (DEM). As a result of differences betweenpredicted values and field
data, a full reevaluation of the model was conducted. It has been recommended
that
the DEMmodel be replaced with a new model that can better predict wastewater
discharge impacts at low flow conditions and CSOimpacts during storm conditions.
Actions W12.1, W12.2, and W12.3 are recommendedto complete the strategy.
Completionof these actions mayeventually allow the water quality standard for the
urban section of the river to be raised.
ACTION

RESPONSIBLEENTITIES

DATE

W12.1: DEM
Model
Replacement

Lead: DRBC
Partners: USEPA, DNREC,
PADEP, NJDEP

Ongoing

$425,000 and 2
staff years

C

W12.2:
Control
Strategies for
Wastewater
Facilities and
CSOs

Lead: DRBC
Partners: USEPA, DNREC,
PADEP,NJDEP,Philadelphia,
Camden, Wilmington,
DELCORA, CCMUA

2000

4 staff years

C

.........................................................................................~

W12.3:
Strategy
Implementation

Lead: DRBC
Partners: USEPA, DNREC,
PADEP, NJDEP

RESOURCENEEDS

¢.

When
Funded

.b.

STATUS

¢.

2 staff years

Measureof Success:Entire reach of Delaware Estuary is 100%fishable/swimmable
through: replacement of DEMby October 1997; development of wastewater
facility/CSO control strategy by September2000; and longer term implementation of
control strategies.
Action W12.1:

Replace DEMModel

What andHow: DRBCis working with the states and USEPAto develop a new water
quality computermodelthat will moreaccurately predict the response of the river to
discharges in both low flow summerand wet weather CSOconditions. Federal grants
have been requested and a consultant will be retained to develop the new model in
approximately two years.
Action W12.2:

DevelopControl Strategies for WastewaterFacilities and CSOs

What and How- The CSOowners, with the assistance of DRBC,are now developing
strategies for reducing the impacts of wet weather overflows to the river. DRBC,the
states, and USEPA,working through the DRBCWater Quality Advisory Committee,
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will develop control measuresfor municipal and industrial wastewaterdischarges. The
control measurescalled for in the strategies would becomepart of discharge permits
for the CSOsand wastewater plants. The new river model will help in the
developmentand evaluation of the control measures.
Action W12.3:

ImplementStrategy

What and How: Oncethe strategies are developed and the actions becomepart of
permits, the CSOowners and wastewatar plant operators would implement the
necessary physical and operational changesto reduce the impacts of the discharges
to the Estuary.
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CHAPTER
V" Habitat and Living Resources
Action Plan
t wouldbe difficult to overstate the importanceof the habitat
and living resources in the DelawareEstuary. Approximately
784,000 acres (317,280 hectares)
of wetlands and
openwater habitats are available to support the living
resources of the Estuary. Half a million waterfowl, millions of
shorebirds (Clark et al., 1993) and songbirds, half a million
seabirds (Kerlinger, 1994), over 100,000 raptors, plus migrating
whales, sea turtles, and anadromousfish (DRBFWMC,
1985) all
use the Estuary’s habitats at critical times during their migrations.
Thousandsof more species, many of which are less charismatic
but no less important, do not migrate but live in a variety of
terrestrial, freshwater, brackish, andsaltwater habitats year round.
Theseliving resources and the habitats that they rely upon have
long beenrecognized as important by local residents whoutilize
them for subsistence, income, and recreation. In 1992, manyof
the wetland habitats were recognized as being of international
importance for shorebirds migrating from South America to North
America by the Convention of Wetlands of International
Importance, also known as the RamsarConvention. The status
and trends of manyof the species for which data are available is
presentedin the State of the Estuary, ChapterII.

Approximately 784,000
acres of
wetlands and
openwater
habitats are
availableto
support the
living
resourcesof
the Estuary.

Thejuxtaposition of such biological richness and diversity with the
intense humanuses of the Estuary is one of the factors that
makesthe DelawareEstuary unique. It also makesit vulnerable.
A catastrophic spill of toxic substancesin the Delawareduring
shorebird migration could impact up to two-thirds of the entire
western hemisphere population of the red knot, as well as the
populations of other shorebird species and horseshoecrabs. It is
important that plans be in place to reduce the effects of these
incidents (See Action H8).
Thequality of humanlife is related to the health of the habitats
around us. Wetlandsin particular possessnatural functions which
maintain human and estuarine health. Flood storage and
conveyance, barriers to waves and erosion, sediment control,
pollution control, water supply and quality, nutrient sources for
fisheries, and food production are some of the benefits. In
addition, recreational activities such as fishing, watorfowlhunting,
and bird and wildlife
observation depend on healthy wetland
habitats. Uplandnatural areas, such as forests and fields, provide
habitat for manymore species, recreational opportunities for
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people, and porous surfaces that absorb and filter
runoff. As
development in the watershed continues and the percentage of
asphalt and other impervious surfaces increases, the remaining
natural areas will play a greater role in controlling nonpoint source
pollution. All of the Delaware Estuary’s habitats provide open
space, aesthetic value, education and research opportunities, and
even historical and archaeological value to the people living in the
watershed.
In spite of their importance to a healthy ecosystem and high
quality of life for humans,manyof the habitats in the Delaware
Estuary have been degraded or destroyed. In addition to the
issues mentionedin the State of the Estuary, ChapterII, and in the
sections above, DelawareEstuary habitats have been degradedby
the following:

A number of these issues are addressed by the action plans
throughout this document.

152

September 1996

HABITAT AND LIVING RESOURCES

A. ConservingHabitat and Living Resources
Oneof the most effective ways of conserving upland and wetland
habitats, and the species that rely on them, is through acquisition
by organizations and agencies whosemissions include habitat
protection. Figure 38 illustrates the federal, state, and county
protected lands. Acquisition, however, is very expensive, works
in a piecemeal fashion, and is not always welcomedby towns and
counties that rely on the developmentof land to produce taxes.
In all cases, a well thought out master plan that considers
sustainable developmentand encourageshabitat protection should
be pursued (See Actions L1, L6, L8, L10, L15).
But simply acquiring land is not enough. Living resource
populations frequently depend upon land beyond the scope of
evenlong term acquisition efforts. In fact, species like shorebirds
spend only part of the year within the Estuary, making
management an international
effort.
In addition,
our
understanding of species habitat needs and population trends is
incomplete, and our ability to managelandscape or ecologically
meaningfulareas for species populations is frequently distributed
amongseveral organizations with potentially competinginterests.
For these reasons a variety of strategies must be employed. For
commonlyoccurring or ecologically significant species, a set of
tools is being developed to help regional, state, and county
planners understand which resources are in the area and what
their needs generally are based upon existing literature
and
knowledge (See Section C of this chapter). Figure 39 is one
exampleof these tools.
For rare species planning at the regional, state, county, and
municipality levels, NewJersey is developing a strategy and tools
(See Action H10) through its Landscape Project. This effort
focuses on the most important landscapes within the Estuary. It
combines intensive
field research to develop a better
understanding of populations with a consensusbuilding effort on
the best way to managethe landscape for multiple species. This
effort should be expanded both within NewJersey and beyond
NewJersey to the other states.
Recognizing that we will never have enoughknowledge to fully
understandand manageecosystems,it is also critically important
to identify the broad complex of habitats that exist within the
Estuary and understand themat some"ecological unit" level (See
Action H3 and Chapter VIII, Section D). This will be done in
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partnership with the State Natural Heritage Programs, The Nature
Conservancy, and the National Biological Survey.
There are manyopportunities to enhanceand conserve habitat and
living ’resources on lands that are not held exclusively for that
purpose. Private citizens can maintain habitats on their ownland
and, in somecases, can get technical and financial assistance
from programs such as the USFWS
Partners for Wildlife program,
the U.S. Forest Service Forest Stewardship program, or various
Natural Resources Conservation Service programs. Owners of
land containing significant habitat whowish to conserveit maybe
eligible to sell or transfer developmentrights for a portion of the
land (See Actions L6, L10, L15). Figure 40 illustrates someof the
areas that have already been identified for enhancementor are
being considered for enhancement. Such enhancements could
also include reforestation
and restoration
of tidal marsh
impoundments (See Action H5). Phragmites (commonreed),
undesirable plant species that has been spreading rapidly in
Estuary wetlands in the past 40 years, can be targeted by state
and federal resource agencies for restoration back to moretypical
wetland vegetation. Figure 41 illustrates
the extent of the
Phragrnites in wetlands in the State of Delaware.Similar invasions
have occurred in New Jersey and, to a lesser degree, in
Pennsylvania.
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State and federal regulatory programs are also viable meansof
conserving habitat and living resources. Manyof these are cited
in the Base Program Inventory (a companion document to this
Plan) or are discussed in the analysis of regulatory programsin
this chapter and in the Land Management
chapter (Chapter Ill).
Actions for species management
plans are presented in Actions
H1 and H2, and wetlands managementin Action H4.
SEA LEVELRISE
As discussedin the State of the Estuary (ChapterII), sea level rise
could causeloss or a shift in the location of coastal habitats. As
sea level rises sometidal marshesmayundergoincreased rates of
inundation and flooding, while others may appear to migrate
landward(replacing low lying uplands as these areas are flooded),
or becomeinfilled with sediments (Philipp 1994). These issues
need to be taken into account when managing the coastal zone
(See Action H7).
B=

Analysisof Existing RegulatoryPrograms
for
Habitat and Living Resources

This section discusses the findings of the Delaware Estuary
Program’s analysis of relevant programs as a basis for proposed
actions.
REGULATORY PROGRAMS
Tidal wetlands, freshwater wetlands in someareas, riparian zones,
significant
benthic communities (oyster and clam beds),
submerged aquatic vegetation, and habitats used by rare and
endangeredspecies have someregulatory protection, which could
minimize future losses from manmadeand natural causes.
However, many of the existing regulatory programs are facing
problems from lack of routine complianceenforcement and lack of
clear, coordinated Estuary-wide management
strategies (except for
those issues covered by DRBC,such as flow management,water
supply, and water quality). Belowis a discussion of the regulatory
programsthat are addressedin the action plans.
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WETLANDS
In somecases, federal and state programsfor protecting wetlands
are not well coordinated between states, nor are they
jurisdictionally
consistent. NewJersey and Pennsylvania, for
example, both have freshwater wetlands programs, but only New
Jersey has encompassedwetland buffers into its permitting
program. Delaware has a tidal program, but it has no state
freshwater wetland law. On the federal side, the Philadelphia
District of USACE
administers the tidal and nontidal segmentsof
the Clean Water Act Section 404 permit program in eastern
Pennsylvania and Delaware. In Pennsylvania, however, the
USACE
has assumedmore of an oversight role since issuing to the
state a "State Programmatic General Permit" (SPGP). The SPGP
recognizes the state’s wetland programas being consistent with
the federal program. Under the SPGP, most wetland permit
applications will be processed by the state without applicants
having to obtain a separate permit from USACE.In NewJersey,
USACE
also administers the tidal portion, but the state administers
the nontidal portion with oversight from USEPA.At best, these
inconsistencies result in a diverse approachto wetland protection
that may or may not enhance the biological resources of the
Estuary. At worst, this approach results in a fragmentation of
wetland resources in the Estuary, with a correspondingdecline in
wildlife support and water quality in the region. Four reports have
been published documenting the trends in wetland protection.
The three state-wide reports, covering Pennsylvania(Tiner 1990),
New Jersey (Tiner 1985a), and Delaware (Tiner 1985b),
consistent in showingthat, since the early 1970s, there has been
a dramatic reduction in coastal tidal wetland loss. However,nontidal wetlands continue to be lost. The most recent report
available, for CapeMayCounty and vicinity (Smith and Tiner,
1993), confirms this view and details the losses moreprecisely,
concluding that, "From 1984 to 1991, forested wetlands suffered
the greatest impacts of vegetated wetland types, largely due to
the construction of housing developments"(See Figure 42). While
it is not imperative that the programsbe exactly the same,they
should be coordinated to achieve a commongoal. An overall
management
plan needs to be developed that establishes a clear
wetland protection direction for the various entities within the
Estuary (See Action H4)o
Other problems also need to be addressed. These include the
continued loss of wetland resources due to unauthorized activities
and the potential cumulative effects of wetland losses from the
issuance of nationwide permits for small encroachments,
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particularly Nationwide Permit 26 of Section 404 of the Clean
Water Act. This USACE
issued permit allows for the filling
of
wetlands under one acre in size without requiring the applicant to
undergo the usual predischarge notification
procedures. In
addition, the federal wetlands programunder the Clean Water Act
is designed to protect water quality and focuses on the removal
or discharge of material in wetlands. It does not address the
removal of trees and other vegetation which can have significant
adverse effects on the wetland. Further, proactive measuresto
simulate planned wetland creation, restoration, and mitigation
efforts must be developed to complementthe regulatory programs
(See Action H4).
Development of tax ditch legislation
that can be applied to
restoration of wetlands is currently being investigated on a pilot
scale in the State of Delaware. The original legislation was
designed to form a legal basis to tax willing ownersof selected
wetlandareas for activities that, in part, included the draining and
maintenanceof drained marshes. Newproposed legislation in the
State of Delaware expands the purpose to enable the statutory
authority to be utilized for the management
of private wetland
areas in environmentally beneficial ways. In addition, the
Delaware Coastal Management Program is preparing a Best
Management
documentfor Tax Ditches that is intended for use on
both public and private lands.
UPLANDS
As noted in the State of the Estuary, Chapter II, development
pressures are intense within the Estuary and mayaccelerate as
increasing numbers of people make demandson the remaining
habitats. Upland habitats are attractive to development. Also,
little regional perspective exists for land use in these areas. As a
result, upland habitats,
particularly
forested areas and
successional meadows,are being fragmented.
Populations of species that depend on unfragmented uplands,
such as certain interior forest dwelling birds and certain large
mammals,have declined. Future developmentmust take place in
a fashion that will not further fragment habitat; otherwise
populations will continue to decrease and somespecies maycease
to inhabit the area (See Action L1).
Strategies to address this issue must focus on opportunities for
public-private cooperation and land ownerstewardship incentives.
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NONPOINT SOURCE DEGRADATION
While habitat degradation from nonpoint source pollution in the
DelawareEstuary is an issue and is being addressedto a limited
extent by Section 319 of the Clean Water Act and Section 6217
of the Coastal Zone Management Act, the magnitude of the
problem needs a more rigorous quantitative
assessment.
Additional resources are needed to reduce nonpoint source
pollution from existing areas and to minimize the creation of new
sources (See Actions in ChapterIII).
SPECIES MANAGEMENTPLANS
Populations of many harvestable species, and species that are
sensitive to disturbance by humans,are declining in the Delaware
Estuary (See State of the Estuary, Chapter II). Manyof these
living resources movefreely across state boundaries; thus proper
managementin one jurisdiction
can be mademore effective by
coordinating management
with other jurisdictions. Existing state,
regional, and federal resource agencies have responsibility for
developing and implementing species management
plans; most of
these plans are subject to regional, national, or international
review and approval. However, individual
state mandated
management plans must be evaluated Estuary-wide
and
coordinated wheneverpossible. Even though basin states are now
required to complywith existing Atlantic States Marine Fisheries
Commissioninterstate fisheries management
plans as a result of
the Atlantic Coastal Fishery ManagementCooperative Act of
1993, problems with compliancestill exist (See Action H1 ).
A mechanismneeds to be established to ensure the compatibility
of appropriate species management plans, strategies,
and
regulations amongthe three states and federal agencies that have
responsibility
for habitat in the watershed. Watershed-wide
coordination and compatibility
of resource managementare
essential for the long-term. Specific actions that need to be
addressed in these plans are allocation of consumptive use
(harvest), habitat protection/enhancement,and humanuse conflict
(i.e., humandisturbance of shorebirds). Plant management
plans
should be coordinated with animal management plans. In
addition, it is important that any differences in implementation
betweencompatible state plans be explained to the public so that
there is not a senseof inequality (See Action H1 ).
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For somespecies, Estuary-wide plans are not necessary because
the species do not travel great distances within the Estuary and
are dependent, primarily,
on local habitats and management
practices. Included in this group are such species and groups as
terrestrial reptiles and amphibiansand non-migratory gamefishand
gameanimals.

C.

Actions to Date

The Habitat Task Force of the Delaware Estuary Program is
working towardscompleting the three actions for habitat identified
in the Preliminary Conservation and ManagementPlan (October
1992), as the highest priority. Theseactions are:

1)

Identify and publish a consensuslist of important species
within the DelawareEstuary, including harvestable species,
endangered and threatened species, migratory species,
indicator species, and ecologically important species;

2)

Identify and publish a reference document on habitat
requirements for priority
species. (This will provide
information on the life history of these species, what their
habitat requirements are, and what land use planners can
consider to minimize impacts on these species. While this
documentdoes not specify what land use planners should
do, it does provide scientific information targeted towards
this user group); and

3)

Provideuser-friendly mapsand interpretive tools to targeted
user groups. Mapsidentify whereappropriate habitats exist
for priority species basedon available information.

The first of these tasks, identifying
the key species, was
accomplished through a series of workshops involving many
experts from within the watershed.Thefinal list of approximately
100 species and assemblagescan be found in Appendix E and is
the subject of the Habitat Requirements reference document,
entitled "Living Resources of the Delaware Estuary". The list
should be considered dynamic and will likely be modified and
updated as more information is gathered and as our understanding
of the interactions of the componentsof the ecosystemgrows.
Thethird task, the production of the significant habitat maps,is
currently underwayand will be available in mid-1996. This effort
is being coordinated with USEPA’spriority wetlands efforts, the
USFWSRegional Wetlands Concept Plan, the New Jersey
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Conservation Foundation’s Delaware Bay tributaries
mapping
project, the Maurice River Basin Wetlands Conservation project,
the NewJersey Landscapeproject, and the USFWS
Gap Analysis
Project. Actions L9, L10 and L13 discuss technical assistance for
municipalities to assist themin using these tools.

D.

Habitat and Living ResourcesObjectives

Of the fourteen objectives adopted by the Delaware Estuary
Programas cited in the Introduction, six are directly related to
habitat and living resources. Thesesix objectives have been used
to guide developmentof the actions listed in this chapter along
two major themes:
To restore and maintain healthy populations of finfishes,
invertebrates, birds, amphibians,reptiles, and mammals;
and
To restore and maintain acreage and quality of the habitats
that contribute to the ecological diversity, productivity, and
aesthetic appeal of the region.
The Habitat Task Force used these objectives to develop a set of
actions that, in the long run, could attain such goals as: achieving
an average annual spawning population of 750,000 adult
American shad in the Delaware River and its tributaries
or
restoring wetlands to levels commonlyfound in the 1920s, prior
to parallel grid ditching and large scale draining.
STRATEGYFOR HABITAT PROTECTION
The Delaware Estuary Program will provide coordination among
the states, federal government,private organizations, business,
and industry, to protect, enhance, and managehabitat and the
natural resources that rely on them. Ten actions will address the
following key areas identified in this chapter and the State of the
Estuary (Chapter II):
Coordination and integration of species managementplans
to ensure more comprehensive conservation (H1 and H2);
,.~
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Identification, restoration, and protection of specific habitat
areas or types (H3, H5, and HIO);
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Enhancement
of planning initiatives for exotic species, sea
level rise, and oil spills (H6, H7, and H8); and
Enhancement of scope and compliance with regulatory
programsfor wetlands and priority species (H4 and H9).
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Why: Many living
resources freely
move across jurisdictional
boundaries and would
thus benefit
from coordinated
Estuary-wide
management plans. A further
discussion
of why this is important is presented in the analysis of regulatory programs earlier
in
this chapter.
This action
describes
what can be done to achieve more effective
resource management utilizing
existing
regulatory
programs.
Measure of Success: Compliance with existing
interstate
Development of management plans for the species listed
of management plans currently
under development.

species management plans.
in Action H1.2. Completion

Status:C = Full commitment;
P = Partial commitment;
4’ = Priority action
ACTION

RESPONSIBLEENTITIES

DATE

H1,1:
Existing
Interstate
Species
Management
Plans

Lead: Fisheries: MAFMC
for
3-200 miles offshore;
ASMFCin cooperation with
States for less than 3 miles
and inshore marine waters.
Waterfowl: Atlantic Flyway
Council
Partners: States, NMFS,DE
River Basin Fish & Wildlife
ManagementCooperative

Plans for
3 fish
species
expected
to be
complete
in 1996;
remainder
when
funded

$75,000 per
species

H1.2:
Species for
which
Interstate
Management
Plans or
more
Enforcement
of Existing
Plans are
Needed

Lead: Fisheries: MAFMC
for
3-200 miles offshore;
ASMFCin cooperation with
States for less than 3 miles
and inshore marine waters.
Waterfowl; Atlantic Flyway
Council. For species of
interstate significance:
Delaware River Basin Fish &
Wildlife Management
Cooperative
Partners: State agencies,
USFWSr NMFS

When
Funded

$75,000 per
species
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Action H1.1:

Completeall Developingor PendingMandatedInterstate Species
ManagementPlans and Assure Compliance with all New and
Existing Plans

What and How: Species in the Delaware Estuary for which interstate management
plans already exist and require mandatorystate compliance include: striped bass,
weakfish, bluefish, Americanshad, river herring, Atlantic sturgeon, summerflounder,
winter flounder, spot, croaker, red drum, Spanish mackerel, Atlantic mackerel,
butterfish, Loligo squid, surfclams, sharks, shorebirds, snowgeese, and black duck.
Additional plans, including recovery plans, are in place for several threatened and
endangeredspecies and waterfowl. Plans are currently under developmentfor tautog,
scup, and sea bass and will be completedunder the Atlantic States Marine Fisheries
Commission(ASMFC)and/or the Mid-Atlantic Regional Fishery ManagementCouncil
(MAFMC).
State complianceand the resulting effectiveness of these plans, basedon an individual
plan’s stated objectives, are currently reviewed by ASMFC,
MAFMC,
and the Atlantic
Flyway Council. The effectiveness of these plans in meeting the objectives of the
Delaware Estuary Program also needs to be assessed. This could be done by the
Delaware River Basin Fish and Wildlife
ManagementCooperative for fishery
managementplans and by the Atlantic Flyway Council for waterfowl management
plans. For other species plans, and for plans that these entities cannot address
because of staff time shortages or other reasons, individual states, perhaps
participating on an estuary coordinating conference ImplementationTeamas a vehicle,
should do the assessments.
In addition, the "habitat" sections of these species management
plans have typically
not received enoughattention in their preparation and utilization, especially the land
use aspects. The habitat sections are currently being expandedby the ASMFC
and
MAFMC
using new standards and procedures. For other species plans, and for plans
that these entities cannot address becauseof staff time shortages or other reasons,
individual states, perhaps participating
on an estuary coordinating conference
Implementation Teamas a vehicle, should prepare expandedhabitat sections.
For inshore fishery plans, the Atlantic Coastal Fishery Cooperative Management
Act
of 1993provides the authority to facilitate this coordination. Basin states are now
required to comply with ASMFC
fishery management
plans or face a federally imposed
moratorium. Other participants include the National Marine Fisheries Service (NMFS)
and the U.S. Fish and Wildlife Service. For offshore species not covered by this Act,
the Mid-Atlantic Fishery Management
Council or NMFSmust take the lead role.
Participants at the estuary coordinating conferencesand non-profit organizations, such
as the Partnership for the DelawareEstuary, Inc., should support the efforts of the
ASMFC,MAFMC,
and other federal and state mandatedfish and wildlife management
agencies by providing information exchange, public education, and advocacy. The
estuary coordinating conferences and/or non-profit organizations should provide a

173

MANAGEMENT
PLAN
DELAWARE
ESTUARy
pF~OGPJ~M

forum for information/data exchange between and amongscientists and the public
through RIMS and other avenues; advocate the adoption and enforcement of
management
plans based on scientific data; track populations trends and problems
and bring this information to the attention of the regulators and the public; bring
information on the incompatibility of state plans/regulations to the public’s attention;
bring information on the socioeconomic impacts of population reductions to the
attention of the public; review plans and/or provide advice on how to makespecies
managementplans compatible with regional water quality and quantity goals; and
ensure that regional water quality and quantity goals are compatible with species
managementplans for the Estuary.
Action H1.2:

Develop Memoranda
of Understandingwith the States and other
Appropriate Parties to Develop Estuary-wide Management
Plans
for Selected Species

What and How: Manyspecies that would benefit from an Estuary-wide plan are not
currently addressed. These include species with plans that are mandated by
legislation as well as those that are not. Blue crab, white perch, catfish, Americaneel,
eastern oyster, Atlantic horseshoecrab, waterfowl, rails, breeding raptors (e.g., bald
eagle, osprey, Northern harrier, peregrine falcon, marsh raptors), breeding and
migratory neotropical migrants, woodcock,marine mammals,and marine turtles would
be ideal choices for future plans because these species readily moveacross state
jurisdictional
borders and are affected by the sometimes varying management
practices of the areas they utilize. ASMFC
has identified Americaneel and blue crab
as species in need of managementplans and is currently awaiting funding. The
horseshoe crab will be considered in 1996. ASMFC’spriority
list is updated and
adjusted annually based on fisheries management
needs. Marine mammalsand marine
turtles are under the jurisdiction
of NMFS.Management
plans for rails, raptors,
neotropical migrants, and woodcockshould be developed by an Implementation Team
established by a participant organization of the estuary coordinating conferences.
While waterfowl are managedon an international "flyway" basis, additional benefits
can be derived by having the three states work together on habitat conservation
issues. The Delaware River Basin Fish and Wildlife ManagementCooperative could
play a key role in coordinating plans for species of interstate significance. Top
priorities in need of management
plans are: white perch; horseshoe crabs; breeding
and migrating neotropical migrants (songbirds that migrate between North America
and tropical areas of Central and South America); and shorebirds. White perch are
priority becauseof their importanceto both commercialand recreational fisheries. The
other three species were selected because of the international importance of the
Delaware Estuary area to them.
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Why: While many managementplans protect or enhance habitat and call for special
managementpractices designed to manage populations of the target species, these
plans can work to the detriment of non-target species (See State of the Estuary,
Chapter II). The objective of this action is to establish a procedure for minimizing
conflict
among managementplans and to promote biodiversity
and productivity.
Measure of Success: Identification
or establishment of an Implementation Team
within one year which is empoweredto review compatibility
of managementplans and
make recommendations for change. Establishment of priority
plans in need of conflict
resolution
by the Implementation
Team. One workshop conducted per year.
Resolution of conflicts by the Implementation Team.

ACTION

RESPONSIBLEENTITIES I DATE

RESOURCE
NEEDS

H2.1
Identification
of
Implementation
Team

Lead: Undetermined
Partners: State andfederal
fish andwildlife resource
agencies

Longterm

.25 staff per year

H2.2 EstuarywidePriorities
and Strategies
to Address
Conflicts

Lead: Undetermined
Partners: State resource
agencies, USFWS,
universities, Audubon
Society, TNC,NJ
ConservationFoundation,
Wetlandsfor the Americas,
Partnersin Flight, DE
NatureSociety, Sierra Club,
Natural LandsTrust, Ducks
Unlimited, Izaak Walton
League,and others as
appropriate

Longterm

$100,000per year;
includes1 staff
person and
expensesfor
workshops,
meetings, and
strategy
development

STATUS

For fishery related issues:
ASMFC, MAFMC,
DRBFWMC,
NMFS, and
state resourceagencies
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Action H2.1 :

Identify or Establish an Interstate
Implementation Team

Species Management
Plan

WhatandHow:The partners identified in the table above should consider organizing
an Interstate Species Management
Plan (ISMP) Implementation Teamto identify and
implementEstuary-widepriorities and strategies for addressingconflicts identified for
interstate
managementplans. This ISMP Implementation Teamwould function by
bringing together the state and federal resource agencies responsible for developing
management
plans, along with outside experts as needed, to evaluate what needs to
be done and how to do it. The Delaware River Basin Fish and Wildlife Management
Cooperative (DRBFWMC)
has traditionally
functioned in this role for fishery issues.
If its role cannot be expandedto include non-fishery species, a new interstate
Implementation Team(s)should be established with representatives from agencies with
statutory authority. The Implementation Team(s)would report out periodically at
estuary coordinating conference on its progress.
Action H2.2:

Identify and Prioritize
Species ManagementPlans that are
Potentially in Conflict and DevelopMoreCompatibleProtection
and Restoration Strategies

What and How: Workshops should be conducted by the DRBFWMC
or the ISMP
Implementation Teamto disseminate information and develop protection/restoration
strategies that addressthe needsof multiple species that have conflicting interstate
management plans; the Delaware Bay Shorebird Project approach should be
considered a model. As part of this process, Estuary-wide objectives for species
management
plans would be identified as well as differences in those objectives.
Examplesof objectives could be: managingacreage of land as a certain habitat type;
identifying
and maintaining target population levels; and temporal habitat
manipulations (controlling water levels, etc.)
Groups of species for which management
plans have the potential to conflict with
each other include: 1) shorebirds, waterfowl, mosquito control, and horseshoecrabs;
2) passerines, turkeys, and forest management;3) migratory woodcocks, migratory
passerines, and migratory raptors; and 4) open-water fisheries.
An example of how conflicts can be reduced involves the shorebird, waterfowl,
mosquito, and horseshoe crab group. Changes can be made in mosquito control
methods, the timing of impoundmentwater level manipulation, and vegetation density
to benefit shorebirds without major adverseimpacts on the other species. Restrictions
have been placed on the timing of horseshoecrab harvest in NewJersey to reduce the
disturbance to shorebirds. Snowgoose grazing can also be manipulated in some
cases to avoid severe depletion of vegetation from large areas. Such feeding replaces
the vegetation with mudflats which is good for shorebirds, but causes erosion of the
marsh.
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Why:Currently, biodiversity protection is focused mainly on the protection of
individual species through state and federal endangeredspecies programsand species
management
plans. While this is an important approach, there are manyvertebrates,
invertebrates, fungi, and microbial organisms which play a critical
role in the
functioning of the ecosystemthat are not directly protected by these programs.
A major step in sustaining this intricate ecosystemis to describe its components.To
accomplish this complextask, the landscapeneedsto be classified, or grouped, into
similar assemblagesof interacting plant and animal populations knownas natural
communities. Protection of the best examplesof natural communities works toward
the conservation of ecological processesand the biotic interactions which are critical
to sustaining biological diversity. Classification provides a common
language which
facilitates setting priorities, study, and management.
Eachof the three state Natural
Heritage Programshas completeda preliminary description of the landscapeinto broad
categories.
However,it is currently difficult to assessthe status of natural communitiesacross the
DelawareEstuary because independent state efforts are not adequately coordinated
for the developmentof collective definitions, names,analysis, and data for refining
and mappingthe classification.
Measure of Success: Development of compatible classification
descriptions and
rankings within one year that are based on extensive field inventory and analysis.
Completedcommunitymapswithin five years. Adoption of classification system by
environmental scientists and planners and use of the system to prepare environmental
reviews, impact statements, and in monitoring plans.
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H3.1:
Classification
Descriptions
.................
H3.2:
Mappingof
Community
Elements
H3.3: Status
and Ranking
of
Communities
Action H3.1

Lead: Undetermined
Partners: State Natural
Heritage Programsand
Endangeredand Non-game
SpeciesPrograms,
National Biological Survey,
USFWS,The Nature
Conservancy,USEPA,other
federal agencies,other state
resourceagencies

Prepare Classification
Natural Communities

Longterm

3 staff per state for
1 year plus
$50,OOO

Longterm

6.5 staff plus
$150,000

Longterm

3.5 staff plus
$25,000

Descriptions

for the Delaware Estuary

What andHow:In order to proceed with this action, one of the partners identified
in
the table above should set up an Implementation Team. The Implementation Team
would build on the recently completed classification
hierarchy of natural communities
developed for the Delaware Estuary Program and contained in the "Living Resources
of the Delaware Estuary" document to develop standards for data collection
and
conduct field inventories
and quantitative
analyses to refine the existing state
descriptions
of natural communities and rankings. The Implementation Team would
report out periodically
at an estuary coordinating conference on its progress.
Each state Natural Heritage Program has prepared a preliminary classification
of natural
communities. The classification
considers such factors as soil character, topography,
vegetation composition, assemblages of animals or other organisms, and other abiotic
factors to define a natural community. The Estuary Program recently funded a project
to cross-reference the state descriptions. Further refinement of this classification
is
required to standardize definitions and descriptions.
This classification
is consistent with the hierarchical system The Nature Conservancy,
in conjunction with Natural Heritage Programs, is developing for the entire U.S. That
effort is also being cross-referenced nationally with other major classification
systems
(e.g., Cowardin, SAF Cover types, etc.). By adopting the classification
hierarchy and
data management standards, the Estuary Program would be able to evaluate the
importance of its natural communities in comparison with those found regionally,
nationally, and internationally.
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Action H3.2:

Mapthe Natural CommunityElements of the Delaware Estuary

What and How: The Implementation Teamestablished under Action H3.1 would
develop a series of mapswhich delineate the natural communities in the Delaware
Estuary. The mapswould refine the broad categories currently being mappedby the
USFWS
GAPprogram. GAP, which stands for Gap Analysis Program, is identifying
important habitat areas, as well as areas that are currently protected. The two
mappingefforts will be overlayed to help identify areas that are still in need of
protection. While the GAPmapping will provide broad outlines of the natural
communities,this information will not be detailed enoughto assess the importance of
a given area or be suitable for detailed analysis, such as land use planning,
environmentalreview, or establishing priorities (See Monitoring Plan, ChapterVIII).
Additional mappingefforts presently underwayin the states, such as NewJersey’s
Freshwater Wetlands Mapping and Land Use/Land Cover, Delaware’s Freshwater
Wetlands Mapping, and others, are important mapping efforts that may provide
significant data and could save time and moneyin completing this task.
Oncethe classification systemhas beendeveloped, an aerial photo series that covers
the Estuary study area should be identified and evaluated. For those that would
support the detailed mappingrequired in this task, photo interpretation keys would be
developedthat could be used with the appropriate photographyto identify the natural
communitiesdefined by the classification system. The interpretation keys would be
verified through ground truthing. Onceverified, the natural communitytypes could
be delineated for the study area.
Action H3.3:

Determinethe Status and Rankof the Natural Communities
of the
DelawareEstuary and ProvideInformation to Assist in the Use of
the Classification and Mapsfor Decision-making

What and How: Once the natural communities are classified
and mapped, the
Implementation Teamestablished under Action H3.1 would provide decision-makers
with a standard set of terms and conceptsfor describing the landscape. It also would
provide discrete units which can be mappedto assist in land usa and management
planning for public or private land. The classification could be used to identify
ecological communities for environmental reviews and impact statements. The
classification could also be used to monitor trends in natural communityloss and
environmental change.
Through the use of the state Natural Heritage Programranking system, the states,
individually and through the Implementation Team, would determine the rarity and
quality of the natural communitiesin the DelawareEstuary. This information would
be provided to decision-makers for use in establishing protection strategies and
managementplans.
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A catalog would be prepared by the Implementation Team which contains a
description of the DelawareEstuary natural communities,the maps,the classification
system and protocols, and the rankings for use by public and private planners and
environmental consultants.

Why:As discussed in the analysis of regulatory programsearlier in this chapter,
wetlands would be better protected if the various state and federal programsdesigned
to protect them were more compatible with each other and comprehensive overall.
This action lays out what needsto be doneto achieve better regulatory protection of
these wetlands and improved non-regulatory conservation and management.
Measureof Success:Establishment of an Estuary-wide wetland managementplan to
encourage the coordination of federal and state regulatory programs, and nonregulatory education and technical assistance programs,the identification of priority
wetland restoration and creation projects, and the identification
of sites for the
creation of a banking programto facilitate those restoration and creation goals.
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RESOURCENEEDS

H4.1:
Estuary
Wetlands
Management
Plan

Lead: USEPARegion III
Partners: USACEregulatory
program, USFWS,NMFS,
state wetland agencies,
USEPARegion II

Longterm

2 USEPAstaff for 2
years and
$200,000;
additional
assistance from
partners

H4.2: State
Wetlands
Management
Plans

Lead: USEPARegion III
Partners: USEPARegion II,
NOAA,state wetland
agencies

Longterm

1 staff for DE;
possible grants from
USEPA or NOAA
Wetlands &
Nonpoint Source
Programs

H4.3:
Coordinated
Compliance
and
Enforcement
Program

Lead: USEPARegion III
Partners: USACE, USFWS,
state wetland programs,
USEPARegion II

Longterm

Total for all
agenciesis .25 staff
year

H4.4;
Reduction of
Cumulative
Losses of
Wetlands

Lead: USEPARegion III
Partners: USEPARegion II,
USACE,USFWSfor general
permits, state wetland
agencies

Longterm

Undetermined

H4.5: Upland
Buffer Zones

Lead: USEPARegion III
Partners: State wetland
agencies, USEPARegion II

Longterm

Undetermined

H4.6:
Mitigation
Banks

Lead: USEPARegion III
Partners: USACE, USFWS,
NMFS,state wetland
programs, USEPARegion II

Ongoing

Project by project
determination

H4.7: Other
Viable
Restoration
Concepts

Lead: USEPARegion III
Partners: USACE, USFWS,
Natural Resources
Conservation Service, state
wetland programs, USEPA
RegionII

Longterm

Undetermined

H4.8:
Enhanced
State
Protection of
Freshwater
Wetlands

Lead: USEPARegions II and
III
Partners: USACE, USFWS,
state wetland agencies

Longterm

Undetermined

.................

RESOURCES

STATUS

P

P

P
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Action H4.1 :

Develop a Broad Wetlands Management
Plan for the Estuary

What and How: This action proposes development of a broad wetlands management
plan, which includes preservation, that sets defined goals and objectives for wetlands
protection within the DelawareEstuary, and which is responsive to the variations in
federal and state wetland protection programs in the region. USEPA
Region III has
volunteered to establish an Implementation Team,consisting of the "Partners" listed
in the table above, to develop this broad wetlands management
plan. The plan should
develop both regulatory and nonregulatory objectives for meeting established goals
and should be consistent and compatible with existing federal or state wetlands
managementplans. This broad managementplan may include a prescription
for
identifying
priority
wetland systems or potential wetland preservation and
enhancementopportunities in the Estuary, as well as a numberof regulatory and nonregulatory actions that maybe available or developed for addressing these areas.
Regulatory options at the federal or state levels mayinclude targeting of wetland
restoration or enhancementprojects through enforcement related Supplemental
Environmental Projects (SEPs) or as mitigation for permits issued in other wetlands
within the Estuary. With respect to identified critical areas, options could include
establishing special permitting criteria or requiring individual permits. Regulatory
programsshould target wetland restoration and enhancement
projects towards critical
areas within the Estuary. Mitigation should be targeted towards the highest priority
restoration objectives. Non-regulatory programsinclude the developmentof quarterly
project coordination meetings, for wetland projects within the Estuary, that would be
attended by representatives of various state and federal agencies to address
consistency questions; the developmentof public awarenessand education activities
and outreach activities with local governmentsand/or developers that mayfacilitate
a planning process to avoid the use of critical wetland areas and/or that reverses
fragmentation of habitat corridors; or other actions to be developedin the plan. The
ImplementationTeamwill report out periodically at an estuary coordinating conference
on its progress.
Procedures for determining suitable wetlands compensation projects to address
unavoidable wetlands losses must be able to accommodate a wide range of
compensationoptions, from in-kind, on-site to out-of-kind, off-site projects. Such
flexibility
in determining appropriate types of compensation,exercised on a case by
case basis, would maximizecost effectiveness and best address statewide or regional
wetlands needs.
Action H4.2"

Develop State ComprehensiveWetlands ManagementPlans that
are Compatible with and Complementthe Broad Plan (Action
H4.1)

What and How:
The USEPA National
Wetlands Policy Forum provided
recommendationsfor the states for developing comprehensive wetlands plans. In
1994, the State of Delaware completed a comprehensive conservation and
management
plan for tidal wetlands that meets the intent of those recommendations.
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While there are no enforceable aspects of the plan, it can be used as guidance to
structure state policy and create enforceable acts. While the State of Delawarehas
madeseveral attempts to develop a freshwater wetlands managementprogram, it
currently does not have one. Action H4 lays out options that the State of Delaware
does have for freshwater wetlands protection until a full program is developed.
However, efforts should still
be madeby Delaware to complete a comprehensive
conservation and management
plan for the state’s nontidal wetlands, to complement
the existing plan for tidal wetlands. The State of NewJersey is expectedto complete
a plan in June 1996that will take into account both its tidal and non-tidal programs.
Pennsylvania has had an enforceable wetlands protection program since 1980. In
1991, the programwas further strengthened with revised regulations which clarified
the Commonwealth’sregulatory requirements and process. Finally, in March 1995,
USACEissued the PennsYlvania State Programmatic General Permit (SPGP) which
places the state in the lead for the majority of permit actions. Pennsylvaniabelieves
this will provide comprehensiveprotection for wetlands as well as effective public
service. The ImplementationTeamestablished in Action H4.1 should gather, organize,
and share information on existing state and federal wetland programsand assist the
development of state wetlands managementplans where they do not exist.
Action H4.3:

Enhancethe Effectiveness of Existing Permit Programsthrougha
Coordinated EnforcementProgram

WhatandHow:The Implementation Teamestablished in Action H4.1 should be used
as a mechanismto support and enhance the effectiveness of existing permit,
coordinated compliance, and enforcement programs, including the use of SEPs,
throughout the Estuary through a set of recommendations
consistent with the overall
plan developed under Action H4.1. Workloadscould be distributed amongthe various
interests through the use of Interagency Agreementsand field level Memoranda
of
Understanding.
Action H4.4:

Reducethe CumulativeLosses of Wetlands

WhatandHow:This action would provide greater protection of wetlands in critical
areas by ensuring proposedactivities are reviewed by the state and federal resources
agencies, thereby minimizing the losses of wetlands in areas wherecumulative effects
are significant. This could be accomplishedby the states through:
1)
2)
3)
4)

assuming the 404 program
implementing state programmatic general permits
requesting the USACE
to suspend or condition nationwide permits
state conditioning or denying 401 water quality certification for nationwide
permits.

NewJersey’s assumption of the 404 programconstitutes a significant step towards
reducing losses attributable to nationwide permits. NewJersey requires, by statute
and rule, that certain general permits be issued that allow up to an acre of fill to be
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placed. In Pennsylvania, under the state programmatic general permit, activities
formally approved by nationwide permits now go through the state’s permitting
process. As an example of the use of 401 water quality certification
to control
impacts, New Jersey, New York, and Delaware have recently
denied, and
Pennsylvaniahas conditioned, water quality certification for NationwidePermit No. 29.
The State of Delaware is in the process of developing rules and regulations to
administer the 401 Water Quality Certification
Program. The Implementation Team
established in H4.1 will collect information suitable to assess cumulative wetland
losses in the study area and report periodically
at the estuary coordinating
conferences.
Action H4.5:

Developa Strategy to EncourageLandowners
to Create, Protect,
and RestoreUplandBuffer ZonesAdjacentto Tidal and Non-tidal
Wetlands

What and How: Riparian buffers and other stream protection measures provide a
meansto maintain and enhancewater quality and stream habitat. It is recommended
that the states, individually and through the Implementation Teamestablished under
Action H4.1, develop a strategy consistent with the plan developedunder Action H4.1
that will foster overall riparian stewardship and emphasizethe retention of riparian
areas, including forests, where they exist and where they are needed. The strategy
will focus primarily on educating the landowner and general public on the value of
riparian buffers and providing financial and technical assistance. The Implementation
Team’smajor role will be one of encouragement
and education to create upland buffer
zones adjacent to wetlands within the Estuary.
Action H4.6:

DevelopPotential Sites in Strategic Locationsfor the Development
of Mitigation Banks

What and How-Mitigation banking is the restoration, creation, or enhancementof
wetlands and other aquatic habitats expressly for the purpose of providing
compensatorymitigation in advanceof discharges into wetlands permitted under the
Section 404 regulatory program. Fundamentalto any discussion of mitigation banking
is the recognition that the discharge of dredgedor fill material into wetlands must be
avoided to the extent practicable and that those wetland impacts which cannot be
avoided must be minimized and compensated to the extent appropriate
and
practicable. Oneway to provide compensatorymitigation is to establish and utilize
mitigation banks. Bankshave a numberof potential benefits, including:
,

,
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Mitigation banksare constructed and functioning in advanceof project impacts,
therefore reducing temporal losses as well as reducing the risk of failure
associated with individual compensationsites.
Monitoring and evaluating compensationsuccess is more efficient with a few
large mitigation banks than with numerousindividual compensationsites.
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Developmentof a mitigation bank can bring together financial resources,
planning, and scientific expertise not practical to manyindividual mitigation
proposals.
Mitigation banking proposals mayreduce permit evaluation time for projects
that qualify.

Both regional and national policies have beendevelopedto assist the states and other
interested parties in their consideration of this form of advancedcompensation.These
policies stress a team approach (i.e.,
by forming a Mitigation Banking Review
Implementation Team)and provide that decisions concerning bank development and
operation occur via consensus. Once a bank is proposed, the Mitigation Banking
Review Implementation Teamwill makerecommendationsabout bank location, design,
and eventually provide important advice about bank use that is consistent with the
plan developed under Action H4.1. The Mitigation Banking Review Implementation
Teamwill report out periodically at an estuary coordinating conferenceon its progress.
Banks should be located in both tidal and non-tidal areas and have designs that
incorporate multiple wetland functions. Location and use of the bank will be
consistent with existing state and federal regulatory policy guidance.
Action H4.7"

Developor SupportNon-regulatoryWetlandsRestorationPrograms
to Increase WetlandAcreagein the Estuary

What and How: The Implementation Teamestablished under Action H4.1 should
support non-regulatory approaches to achieving a net gain in wetlands in the
watershed. Although regulatory programscan attempt to achieve no net loss through
permitting, other approachesmust be utilized or developed to ensure a net gain of
wetland resources. The voluntary establishment of riparian buffer strips and
reconvertions of previously drained or manipulated wetlands can be seen as an
effective meansto these ends. Special programs, including the voluntary Wetlands
ReserveProgram(which provides funding and guidance for restoration and long term
perpetual easementson private lands that had been converted for agricultural use),
and the USFWS’sVoluntary Partners for Wildlife program (which provides for
establishing public partners for restoration of wetlands on private land) can be used
as modelsfor the developmentof non-regulatory programs. The Partners programalso
mayfund streambankfencing, streambank stabilization,
and other enhancementsto
protect the Estuary’s water quality and habitat. The Implementation Team’srole will
be one of encouragement and support for the establishment of non-regulatory
wetlands restoration programs that are consistent with the plan developed under
Action H4.1.
Action H4.8:

SupportStates’ Role in Non-tidal WetlandProtection

Whatand How:The President’s Programfor Protecting America’s Wetlands provides
a numberof mechanismsto increase coordination betweenstate and federal agencies
in protecting non-tidal wetlands. The State of NewJersey has formally assumed
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responsibility for the administration of the federal wetland permit program under
Section 404 of the Clean Water Act. Although USEPAstill has oversight over New
Jersey on this issue, the state has more direct control over how its freshwater
wetlands are managed. Other areas of the nation, including the Commonwealth
of
Pennsylvania, have utilized the State Program General Permits (SPGP)approach
achieve increased levels of cooperation and enhancedwetlands protection.
The states should be encouragedto continue to work to develop effective and efficient
wetlands protection programs with increased compatibility and coordination with
federal agency programs. This could be accomplished through various methods,
including assumption of the 404 program, the SPGPprocess, a federal state-wide
General Permit, coordination of Section 404 and 401 Water Quality programs, and/or
development of water quality standards for wetlands. Continued efforts should be
undertaken to assist Delaware with the development of a freshwater wetlands law
that is sufficient to enhancewetlands protection.

Why:While long-term planning for habitat enhancementopportunities is essential,
many actions that could be taken right now are perhaps not receiving as much
attention as they should and are, therefore, not being accomplishedas quickly as may
be possible. All of these enhancementopportunities would benefit from long term
monitoring and additional research to evaluate success. Habitat restorations are
conductedoften, but there is little information on howwell the restored area functions
over time. Valuable lessons can be learned that could lead to more successful
restorations in the future.
The following actions relate to specific sites that would benefit from additional
restoration funding and agency focus. H5.1 through H5.3 are specific to wetland
enhancementwhile H5.4 through H5.8 provide for other enhancementopportunities.
Measureof Success:See individual

186

sub-actions.

September 1996

HABITAT

ACTION

RESPONSIBLEENTITIES

DATE

AND LIVING

RESOURCES

RESOURCE
NEEDS

STATUS

H5.1:
Phragmites
Reduction in
Tidal
Wetlands

Lead: Undetermined
Partners: DE DNREC/DFW,
NJ DEP/DFGW, PA
Game/Fish Commissions,
PADEP, USFWS- NWR
Lands

Ongoing

$150,000 per
year per state

P

H5.2: Salt
Marsh
Mosquito
Control

Lead: NJ Mosquito control
commissions, DNREC
Partners: State resource
agencies

Longterm

$500,000
currently
budgeted for DE
per year;
$500,000 for NJ
per year

P

H5.3:
Restoration
of Tidal
Wetland
Impoundments

Lead: PA and DE State
wetlands programs, NJ
DFGW
Partners: USEPA

Ongoing

Costs are site
specific

P

H5.4:
Artificial
Reefs

Partly
Lead: DNREC
ongoing
Partners: USACE, ASMFC,
NJ Concrete and Aggregate
Association, Society of
Mining Engineers, National
Industrial SandAssociation,
Wildlife Habitat Enhancement
Council

$150,000 per
year allocated in
DE

P

H5.5:
Shorebird
Viewing
Areas and
Ambassador
Programs

Lead: NJDEP, DNREC,nonprofit organizations such as
the Partnership for the
DelawareEstuary, Inc.

H5.6: Sand
Mining Sites

Lead: USFWS
LongPartners: Non-profit
term
conservation groups,
USFWS
(Partners in Wildlife),
NJ Concrete and Aggregate
Association, Society of
Mining Engineers, National
Industrial SandAssociation,
Wildlife Habitat Enhancement
Council

Partly
ongoing

$25,000 per year
for several part
time staff;
$20,000 for
kiosks & viewing
platforms
Costs are site
specific
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ACTION
H5.7: Fish
Passage
Restoration

RESPONSIBLE
ENTITIES

DATE

Lead: DelawareBasin Fish &
Wildlife Management
Cooperative
Partners: State and federal
regulatoryagencies,entities
that ownor are responsible
for individual dams

To be
determined
basedon
individual
projects

Costsare site
specific; range
from $10,000 to
$1 million

Longterm

$1500per acre;
100-1600 acres
perreef,
dependingon
conditionof reef

H5.8: Oyster Lead: Undetermined
Reef
Partners: NJ Bureauof
Enhancement Shellfish, DEDivision of Fish
andWildlife

Action H5.1 :

RESOURCE
NEEDS

STATUS
P

Reduce Phragmites Cover in Tidal Wetlands

What and How: A newly proposed initiative
that would benefit from broad based
support is the reduction of Phragmites cover in tidal wetlands by 40 percent within the
next 10 years, permitting revegetation by Pre-Phragrnite emergent vegetation (See
State of the Estuary, Chapter II, for further discussion of Phragrnites; Figure 41 shows
the extent of Phragmites in the State of Delaware). In order to proceed with this
action, the partners identified
in the table above should consider organizing a
Phragrnites
Reduction Implementation
Team. This Implementation
Team would
encourage and support the use of best available managementtechniques (e.g., two
year herbicide/burn treatment or water level management) to achieve the reduction
goal. In Delaware, the existing cost-share program might be modified as follows: treat
2,000 acres per year; increase state funds from $40,000 to $150,000 per year; and
increase state to private cost-share ratio from 50:50 to 75:25 to encourage more
private landowner participation.
While both New Jersey and Pennsylvania are putting
someeffort in controlling Phragmites, a similar aggressive approach should be adopted
Estuary-wide.
Mitigation
funds could be used to support such activities.
The
Implementation Teamwould report periodically
at an estuary coordinating conference
on its progress.
Measure of Success: Forty percent reduction in Phragmites cover in tidal
within the next 10 years, permitting
revegetation
by pre-Phragrnites
vegetation.
Action H5.2:

Encourage Environmentally
Mosquito Control

wetlands
emergent

Compatible Methods for Salt Marsh

What and How: The States of Delaware and New Jersey would accomplish this
action by using OMWM
(Open Marsh Water Management) to reduce use of chemical
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insecticides and to restore surface water (e.g., ponds, pannes)in parallel-grid-ditched
marshes.
WhereOMWM
is not permitted, or cannot be done, the most environmentally-safe but
still effective insecticides would be used to achieve mosquitocontrol whereneeded;
sufficient funds should be provided to purchase the most desirable products.
The States of Delawareand NewJersey should report out periodically at an estuary
coordinating conference on their progress.
Measureof Success:Ninety-five percent reduction in tidal wetlands acreage that need
to be sprayed within 25 years. In the State of Delaware,6,000 acres of wetlands that
function
as mosquito breeding habitat managed under Open Marsh Water
Management.
Action H5.3:

Restore and Enhance Poorly Functioning
Impoundments

Tidal

Wetland

What and How: Some tidal impoundments have become all open water/mudflat
habitat, having lost most of their emergentvegetation from poor tidal exchangesand
salt accumulations. Other impoundmentshave been kept excessively dry, leading to
conversions from cordgrass wetlands to Phragmites dominated wetlands. The States
of Delaware, New Jersey, and Pennsylvania should restore and enhance poorly
functioning tidal wetland impoundments.The States should report out periodically at
an estuary coordinating conference on their progress.
Diverse emergentvegetation/shallow pool interspersed habitats should be restored to
enhancethe fish and wildlife habitat values of such impoundments.This can be done
using flexible water control structures to managetidal exchangesand marsh water
levels under dynamic, multiple-objective
water managementplans or through
restoration of unmanaged
tidal flow wherever economically feasible. Note: Impounded
salt hay meadows,while having restricted tidal exchangesand altered conditions, are
not necessarily non-functioning units, since they still retain extensive vegetative cover
and serve as valuable habitats for several species. While restoration of frequent tidal
exchanges to some of these salt hay meadowscan cause desirable conversions of
these areas benefitting manyfish and waterbird species, there will be losses of habitat
critical
to other species. These losses must be considered in terms of a regional
restoration strategy. In addition, mudflats possesshabitat value for somespecies and
should be evaluated prior to any manipulation.
Measureof Success: Restoration of 10,000 acres of tidal
within 10 years.

wetland impoundments
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Action H5.4:

DevelopArtificial
Delaware Bay

Reefs to RefocusBiological Productionin the

Whatand How: While artificial
reefs do not create biological production, they do
channel the primary production into different,
and perhaps more valuable,
communities.
The State of Delawareis currently preparing a plan for the developmentof a system
of eight artificial
reefs in DelawareBay. Thesereefs would be low-profile (maximum
of 5 foot relief)
and would be situated where there would be minimal hazard to
navigation. Current plans are to utilize materials such as concrete culverts as opposed
to derelict ships. The State of Delawareshould report out periodically at an estuary
coordinating conference on its progress. NewJersey is concentrating its reef building
efforts in the Atlantic Ocean.
The Atlantic States Marine Fisheries Commissionhas an Artificial
Reef Committeethat
is developingguidanceon the proper use of artificial reefs for fishing or fishery habitat
enhancement.This guidance is generally consistent with NOAA’sNational Artificial
Reef Plan of 1984.
Measureof Success:Implementation of artificial
Delaware plan within two years.
Action H5.5:

reef developmentbased on State of

EnhanceShorebird AmbassadorProgramsto Patrol Beachesand
ReduceConflicts BetweenHumanUse and Shorebird Feeding and
Resting Areas

What andHow:North America’s second largest concentration of migratory shorebirds
utilizes Delaware Bay beaches for feeding and resting areas in the spring. Human
disturbance of these areas during the month of Maycan prevent the shorebirds from
acquiring sufficient food to successfully complete their migration and breeding. The
critical
stopover time is May 1 through June 15. The States of NewJersey and
Delawarehave initiated shorebird ambassadorprogramsthat could benefit from broad
based support. Non-profit organizations, such as the Partnership for the Delaware
Estuary, Inc., should provide financial and/or volunteer assistance and/or supplies and
materials in support of these programs. The State of New Jersey and Delaware
should report out periodically at an estuary coordinating conferenceon their progress.
Current efforts at reducing disturbance to shorebirds in NewJersey have not been
totally successful. Expansionof this programis neededto protect shorebirds at all
major beaches. In addition, access to manyof the prime resting and feeding areas is
through private land, and the cooperation of landowners and the communityis needed
in order for the programto be successful.
The system of viewing platforms should be extended to all major shorebird feeding
areas to provide comfortable, accessible bird watching while preventing disturbance
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to birds. Theseplatforms would function to keep people from wandering on the beach
and would be the focal point for educational materials. Signageshould also be placed
at selected locations to restrict off road vehicles.
The shorebird ambassador/educator program should be extended to provide
interpretive assistance at major viewing areas. Color educational signs should
augmenteach site during the migration.
Measureof Success:Creation of 20 informational kiosks at shorebird viewing areas
(10 each in NewJersey and Delaware) and 20 viewing platforms within five years.
Action H5.6:

Restore SandMining Sites

What and How: There are numerous sand mining sites in NewJersey that have
essentially converted upland areas into open water lakes with steep sides. These
lakes could be greatly enhancedas habitat if shallow vegetated areas were created
along the edges. Most of the sites are privately owned,and any restoration efforts
would need to be cooperative ventures with the land owner. Care should be taken to
evaluate any possible contamination of the site prior to restoration.
Programs such as the USFWS
Partners for Wildlife could work with land owners,
mining companies, and trade groups to provide funding and technical support.
Measureof Success: Successful restoration
mining site every two years.
Action H5.7:

of shallow water habitat in one sand

Restore Fish Passages

WhatandHow:According to the Delaware River Basin Fish and Wildlife Management
Cooperative (DRBFWMC),
access to 16 streams in the Delaware Basin, that were
historically
used by American shad for spawning, are impeded by 60 dams.
Production of shad, as well as other anadromous
fish, such as river herring, would be
greatly enhancedby providing passagefacilities
so that the fish can get past the
dams. While each dam needs to be evaluated on a case by case basis, wherever
possible, anadromous
fish passageshould be provided to historical spawningstreams.
Techniques and policies for conducting this action should be consistent with the
DRBFWMC
Policy. An example of the techniques would be to require fish passage
consistent with established guidelines every time a dam comesup for review or
relicensing. Consideration must be given to possible introduction of undesirable
species and\or alterations in the aquatic food webas a result of providing fish passage
(e.g., carp, gizzard shad).
The locations of the major blockages are identified in Figure 40. In 1985, the
DRBFWMC
selected the Schuylkill, Brandywine,and Lehigh Rivers as the priority rivers
for shad restoration based on habitat quality and historic use. The Schuylkill and
Brandywine are within the Delaware Estuary Program study area, while the Lehigh
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enters the Delaware River above Trenton at Easton, Pennsylvania. An example of a
site that could greatly improve fish passagefor a small investment is the Fairmont
Damon the Schuylkill River. The existing fish ladder needsto be modified by cutting
a few notches in it to alter the water flow, thus makingit easier for shad and herring
to enter.
PSE&G
has committed to mitigate five of the blockages as part of the Salemcooling
tower project. Additional projects should be undertaken as funds becomeavailable
and as permits comeup for review.
In general, building permanentfish passageways
is very expensive. While site specific
estimates are not currently available, costs for individual sites could range from a few
thousanddollars to millions of dollars.
Measure of Success: Restoration of anadromousfish access to historic spawning
grounds in the following priority rivers: Schuylkill, Brandywine,and Lehigh.
Action H5.8"

EnhanceOyster Reefs

What and How: Planting of cultch, mainly shell from processed surf clams, has
proved to be an effective method of enhancing oyster reefs. This is a widely used
technique that is limited only by funding. In NewJersey, a fee is placed on each
bushel of harvested oysters which is used to purchase cultch.
The current problems with oyster diseases (Dermo and MSX) need to be resolved
before the placement of cultch can be effective in the Lower Bay. Upper Bay beds,
where MSXand Dermoare not as prevalent, would benefit from placement of cultch.
The partners identified in the table above should consider setting up an Oyster Reef
Implementation Teamto develop a plan to enhanceoyster reefs. The Implementation
Teamwould report out periodically at an estuary coordinating conference on its
progress.
Measureof Success: Periodic enhancementof appropriate oyster reefs as identified
by state resource agencies.
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ACTION/46"

ACTION

Develop and Implement an Estuary, wide Policy to Evaluate
ProposedIntentional Introductions of Exotic Species and
Prevent Unintentional Ones

RESPONSIBLEENTITIES

ACTION H6:
Policy on
Introduction
of Exotic

Lead: Undetermined
Partners: State resource
agencies, USCG(for ballast
water issues), NMFS,

Species

USFWS

DATE
Longterm

RESOURCENEEDS

STATUS

.5 staff year

Why: Manyspecies that are not native to the DelawareEstuary have the potential to
cause tremendousecological and economicdamage,as they have in other east coast
watersheds. Someof these "exotic" species have the potential to cause ecological
harm by displacing native species or changing the quality of the habitat for other
species.
Someof these species, such as grass carp, hydrilla, and purple Ioosestrife, have
already been introduced intentionally into the Delaware. Others, such as the zebra
mussel, while not yet in the Estuary, have the potential of being introduced
unintentionally via ballast water from ships (water that is pumpedinto ships to
maintain stability) or other vectors. Waterfrom distant ports could contain eggs and
larvae of exotic species. The Chesapeake Bay Program has produced an exotic
species policy that will be used as a modelfor Delaware.Nutria, a destructive rodent
that was introduced in other regions of the country for the purpose of developing a
fur industry, is currently in the Chesapeake
area and could spread to the Delaware.
In recent years, there have beenproposals to introduce additional non-native species
for commercial and recreational purposes. Examplesof these species include the
Japaneseoyster and Pacific salmon.
Whatand How-The partners identified in the table aboveshould consider establishing
an Exotic Species Implementation Team. The Implementation Teamwill develop an
Estuary-wide policy,
and implement this policy through a Memorandumof
Understanding amongappropriate agencies and organizations, that determines when
non-native organisms can be introduced and develop safeguards for unwanted,
unintentional introductions prior to their taking place. A major aspect of preventing
unintentional introductions would involve the proper managementof ship ballast
discharges in the Estuary. The policy would be fully consistent with the NonIndigenous Species Act. Exotic species that have already established themselvesin
the Delaware watershed would be addressed in Actions H1 and H2. The
Implementation Teamwould report out periodically
at an estuary coordinating
conference on its progress.
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Measureof Success: Policy developed and adhered to by all
unwantedexotic species introduced to the watershed.

relevant parties.

No

Why:It is accepted in the scientific communitythat sea level has been rising in the
DelawareEstuary. However,the rate of future rise is nowsubject to debate (Kraft et
al., 1992). As described in the State of the Estuary, ChapterII, a gradual rise in sea
level will shift habitats landward. However,if sea level rise occurs faster than new
habitats can form, low lying areas within the Estuary will be inundated and lost. A
rapid rise in sea level can also flood structures built in low lying areas such as houses,
bridges, factories, and wastewater treatment plants.
Becauseof the ramifications of possible rapid sea level rise, each of the three basin
states should utilize a concept of "no regrets" management,
such as that adopted by
the State of Delaware. The no regrets concept means that certain management
actions should be undertakennowthat will be environmentally beneficial if sea level
does rise faster in the future, but would not cause an undue economicburden if it
doesn’t rise faster than the present background rate. Such a concept could be
incorporated into the state coastal zone management
plans.
In order to make more informed decisions whenplanning for sea level rise, more
information is needed. It would be desirable to modelwhat will happenfor two rates
of sea level rise (base and a faster scenario) to begin looking at potential changesand
possible strategies for dealing with sea level rise.
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ACTION

RESPONSIBLE
ENTITIES

DATE

RESOURCENEEDS

STATUS

AcTIoN H7i P~o~e~tion of Habitats Th~eaiened by Sea l_evei chahge
H7.1:
Identification
of Sea Level
Changes and
Mitigation
Strategies

Lead: State coastal zone
managementagencies
Partners: NOAA, USACE,
academicinstitutions, NMFS,
USEPA, PSE&G

H7.2:
Techniquesto
PreventTidal
Wetlands
Losses

Lead: State coastal zone
management
and regulatory
programs
Partners: USACE, USEPA,
NOAA, USFWS

Longterm

1 staff per year

H7.3:
Preventionof
Emergent
Tidal
Wetlands
Loss

Lead: USEPA
Region III
(Monitoring Implementation
Team)
Partners: USACE, USFWS,
USEPA,DEFish and Wildlife,
DE Soil and Water, NJDEP

Longterm

Costsare site
specific depending
on technique

Action H7.1 :

Long-

term

1 staff year plus
$100,000 for pilot
project

Identify Potential Habitat Changes
Dueto Sea Level Rise, Conduct
Pilot Project, andDevelopMitigation Strategies

What and How: State coastal zone management
agencies should evaluate estimates
of sea level rise basedon existing informationandthen adoptthe one that they feel
is the mostrealistic. They should also modelwhichgeographichabitats wouldbe
affected. Mitigation strategies should be developedto counter these losses. These
scenarioswouldbe revisited every five years or in light of newlypublisheddata. A
pilot project should be conductedin NewJersey in cooperation with PSE&Gto
evaluateonesite.
Planningfor the rise in sea level shouldconsideroptionssuchas propertybuy-outsor
realigning roadwaysas a cost effective wayto deal with flooding. Theseoptions
wouldprovide opportunities to restore or create wetlandsby creating openingsin
roadwaysto facilitate free exchangeof water and biota. The state coastal zone
management
agencies should report out periodically at an estuary coordinating
conferenceon their progress.
Measureof Success:Adoptionof mostlikely estimate of sea level rise by all three
state coastal zoneprograms.Completion
of pilot project to evaluateeffect of varying
scenariosof sea level rise on a limited geographicarea. Inclusion of sea level rise
planning in coastal zone management
plans.
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Action H7.2:

Assess Regulatory Programs related to Erosion Control and
EncourageInnovative Techniquesto Prevent Tidal WetlandsLoss

What andHow: State coastal managementagencies should conduct an assessment
of each state’s regulatory programfor its ability to promoteor require environmentally
sounderosion control methods,and its effectiveness, especially in light of sea level
rise scenarios. Where necessary, these agencies should support regulatory or
statutory changesto ensure such methodsare used or suitable mitigation requirements
are in place. State coastal management
agencies should promote techniques, other
than standard engineering strategies, to prevent tidal wetland losses to appropriate
regulatory agencies. These mayinclude non-structural methodsto achieve shoreline
erosion control where needed(e.g., vegetation plantings instead of bulkheads).
areas of high erosion rates wherevegetation plantings won’t work, but erosion control
is still neededto protect developed property, structures would be encouragedthat
contain somehabitat value (e.g., rip-rap) instead of flat vertical structures such
bulkheads. State coastal management
agencies should report out periodically at an
estuary coordinating conference on their progress.
Measureof Success:Modification
techniquesin identified areas.
Action H7.3:

of regulatory programs to allow for innovative

Consider Measuresto Protect Key EmergentTidal Wetlands

Whatand How:As the previous actions and the Monitoring Plan (See Chapter VIII)
are implemented, it maybecomeclear that somecritically
important emergenttidal
wetlands are being lost (via drowning and conversion to shallow bay bottoms and
mudflats) faster than they are being replaced. A carefully considered decision to try
to maintain these emergent tidal wetlands may be needed if managers choose to
maintain a close approximation of the current mix, quantity, and spatial arrangement
of wetland habitats necessary for the living resources of this ecosystem. However,
it maybe decided that mudflats are more desirable, in which case a different course
of action would be taken. At that point, the Monitoring Implementation Teamand
Coordinator,
states,
USACE, USFWS, and USEPAshould consider working
cooperatively through the estuary coordinating conference to develop guidelines or
other decision support tools for designating specific emergent tidal wetlands as
"critically
important". Sometechniques that should be considered to maintain
"critically
important" marshareas or acreage include:
Use of thin-layer disposal of excavated material over subaqueousbottoms or
existing, but deteriorating, emergenttidal wetlands to build up and maintain
elevations at suitable heights for their perpetuation (federal permit required).
Manageexisting impoundmentsfor hydroperiods suitable for the maintenance
and perpetuation of emergenttidal wetlands.
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Create upland buffer zones, where physically
possible,
landward transgression of emergent tidal wetlands.

RESOURCES

to allow further

Create newly impounded wetlands with water management capabilities
to be
able to maintain emergent tidal wetlands in areas that would otherwise be
converted by excessive tidal inundation.
Measure of Success: Establishment of guidelines for maintaining emergent wetlands
using aggressive techniques -- if decision is madeby the states to try to counteract
the effects of sea level rise.

ACTION HS- Facilitate
Coordination
among the States to Update and
Improve Environmentai Sensitivity
lndex Mapping for
Hazardous

ACTION
ACTIONH8 :
Hazardous
Spill
Response
Information

RESPONSIBLE
ENTITIES
Lead: Undetermined
Partners: USEPA,NOAA,
RPI, USFWS,USCG,MSRC,
DBRC,USACE,NJDEP,
DNREC,PADEP,Maritime
Exchangeof the Delaware
River & Bay, Countyand
municipal emergency
management
coordinators

DATE
When
funded;
review

RESOURCE
NEEDS
1 staff per state

STATUS
C

on a

periodic
basis

Why: Periodically
updated mapping of sensitive environmental areas that would be
affected by oil or hazardous material spills is necessary in order to quickly and
efficiently protect these areas in the event of a spill.
What andHow: The partners identified
in the table above should consider setting up
an Implementation Team to coordinate periodic updates of sensitive environmental
area mapping. This mapping should be comprehensive, seasonally specific,
detailed
in terms of shoreline and aquatic habitat types, and should be developed in a digital
format that can be updated frequently.
It is very important that this mapping be
consistent in scale and classification
across state boundaries throughout the Delaware
Estuary tidal watershed as well as along the Atlantic coastlines of NewJersey and
Delaware. This will require a commitmentof full participation
from the three states.
Several entities are currently working to develop improved mapping and GIS coverages
of seasonally sensitive habitats that can be used for oil spill response and updated on
at least an annual basis. NJDEPcurrently has a sophisticated GIS oil spill model,
developed with assistance from NOAAand Environmental Systems Research Institute
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(ESRI), the makersof Arclnfo GIS software. However,this modelis currently lacking
living resources and habitat data for Delaware and Pennsylvania. The DelawareBay
and River Cooperative (DBRC)also has an oil spill response scenario model which was
developed by Applied Science Associates (ASA), RhodeIsland. This model is also
lacking environmental data.
NOAAand ResearchPlanning, Inc (RPI) (NOAAcontractor) are working cooperatively
with USFWS
in updating and improving the Environmental Sensitivity Index Atlas,
which was originally developed by RPI and funded by NOAA.The States of Delaware
(DNREC),Pennsylvania (DEP), and NewJersey (DEP)are providing the information
expertise upon which this is based. The updated and improved ESl mapsand digital
data will also include moredetailed shoreline mapping(e.g., type of beach, structures),
roads, marinas, boat ramps, and other information important to oil spill response,
including threatened and endangeredspecies’ general locations and authorities to
contact for more information. The Sensitive Environmental Resources Annex to the
Philadelphia Local Area Oil Spill ContingencyPlan is being updatedconcurrent with the
ESl Atlas work.
A strong and continuing commitment is needed from the three states in order to
complete the ESl Atlas and update and improve it over time. Issues such as who
maintains the data, how future updates are incorporated, and how frequently these
updates occur still need to be addressed. A closer working relationship and agreement
on standard data sets between DBRC,NOAA,Coast Guard, and the states should be
explored. The Implementation Teamwould report out periodically
at an estuary
coordinating conference on its progress.
Measure of Success: Maps available
periodically.

ACTION

ACTIONH9:
Consideration
of Priority
Species in
Regulatory
Reviews

RESPONSIBLEENTITIES
Lead: Undetermined
Partners: Agencies that
perform or commenton ElSs
and regulatory reviews,
including USEPA,USACE,
NMFS, USFWS,state
resource agencies

for

use by 1996, Updates conducted

DATE
Longterm

RESOURCE NEEDS
Staff time to
prepare MOU

STATUS

P

Why" Manyspecies are adversely impacted whenprojects destroy or degrade habitat
or are carried out during times of the year whena species is most vulnerable. Most
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species are not considered in regulatory
reviews, such as Clean Water Act Section
404 reviews,
National
Environmental
Policy Act (NEPA) reviews,
and water quality
certificate
reviews, or Environmental
Impact Statements, unless they are listed
as
threatened or endangered, are being considered for such status, or are commercially
or recreationally
important. A less formal consideration of the priority
species for the
Delaware Estuary, as developed by the Delaware Estuary Program, could prevent more
species from being added to the threatened or endangered list.
What and How: Selected priority
species identified
by the Delaware Estuary Program
should be considered
in future
Environmental
Impact Statements
and regulatory
reviews. Information
on the habitat requirements of these species will be available
from the Delaware Estuary Program’s "Living
Resources of the Delaware Estuary"
document as well as the GIS species mapping. "Consideration"
means that those
individuals
performing reviews would take the opportunity
afforded to them to make
recommendations to either avoid impacts to the priority
species, or at least minimize
them. It does not mean that the status of these species is elevated to the point where
permits would be denied based on impacts to these species.
The partners identified
in the table above should consider setting up an Implementation
Team to take responsibility
to draft a Memorandum of Understanding.
The agreement
might include a designation of which species to include, a process to change that list,
and a process to incorporate
the "consideration"
into review procedures.
Measure of Success: Selection
of an appropriate
subset of the Delaware Estuary
Program Key Species. Establishment
of criteria
for definition
of "consideration".
Agreement by responsible
entities
to "consider"
key species in their
regulatory
reviews.

ACTION

RESPONSIBLEENTITIES

DATE

ACTION HIO:
Protection of
Rare Species
through a
Landscape
Approach

Lead: NJDEP,Division of
Fish and Game
Partners: USFWS,The
Nature Conservancy, PADEP,
DNREC

4 years
to complete
phases
for each
segment
when
funded

RESOURCENEEDS
$450,000 for pilot
area in NJ and
$1.8Mfor the rest
of N J; Expansion
of the programto
DE and PA:
$500,000 per state

STATUS
P

Why: Although there are large areas of public land in the Estuary that benefit from
strong regulatory protection,
the long term preservation of rare species is not ensured
for several reasons: 1) Existing rare species information
is incomplete and biased
toward easily observed species;
2) Important
habitats
are degraded or destroyed
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because many locations are unknown, or because the species’ ecological needs are
poorly understood; 3) The loss of contiguous habitat can be exacerbated by the
protection of individual site locations without consideration of the habitat surrounding
them; 4) Land ownership usually falls between several land managementagencies,
each with different planning mechanismsand managementstrategies; 5) Imprecise
data leads regulatory agencies to be conservative in restricting development;and 6)
There is no mechanism
for incorporating rare species habitat protection into land use
planning at the local level.
What andHow:The landscape approach aims to ensure long term protection of rare
species populations in landscapesdistributed throughout the Estuary. The project is
designed to enhancecurrent methodsof rare species protection as described below.
This approachis currently being applied as a pilot in the Coastal Plain area of southern
NewJersey, one of five areas identified in the State of NewJersey. Results are
expectedto be available in the fall of 1996. if the project is found to be successful,
NewJersey should work through the estuary coordinating conferences to pursue
funding to expand it to the other four areas in NewJersey and the other Estuary
states. The Implementation Teamshould report out periodically
at an estuary
coordinating conference on its progress.
The project will take place in three phases. The first will involve GIS mappingof
population boundaries and critical
habitats for rare species which is based on a
combinationof existing recent sighting information and the results of intensive species
inventories performedto fill in rare species data gaps. The secondphaseinvolves the
developmentof useful products such as accessible data bases, maps,species profiles,
and management
and protection guidelines. These products will be developed through
a mediated iterative
process where experts on species, landscape ecology,
management, regulation,
and planning reach consensus on the managementand
protection strategies necessaryfor the various groups to incorporate long term rare
species protection into existing management,
regulatory, and planning programs. The
third phaseis the compilation of project products into a landscape-widerare species
management
plan and the distribution of the plan and products to state, regional, and
local land managers,land use regulators, and land use planners within the landscape
area.
Measureof Success:Enhancedprotection of rare and endangered species measured
as increases in populations of species to the point where they are no longer
considered rare or endangered.
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CHAPTERVI:

Toxics Action Plan

oxic substances are a problem in certain reaches of the
Estuary (as described in ChapterII). Theyare present in the
water column, sediments, and organisms in these areas.
The actions recommended
in this chapter are intended to
identify and mitigate the adverseeffects of these contaminantson
living resources, reduce the inputs of toxic substances to the
Estuary, and improve protection of humanhealth by improving the
process by which fish consumptionadvisories are issued.

T

The DelawareEstuary Programhas developed a Preliminary List of
Toxic Pollutants of Concern(Table 4) to focus efforts to mitigate
toxic effects in the Estuary. Actions recommended
in this chapter
are intended to identify and reduce these pollutants.

Toxic
substances
are presentin
the water
column,
sediments,
and
organisms
in
certain
reachesof
the Estuary.

A. Analysis of Existing Programs
Coordination amongthe three states is neededto set priorities to
control pollution sources. Water quality-based toxic controls for
the Estuary should be developed and regulatory and permitting
authorities should be encouragedto use them.
Dischargers of toxic substances are regulated based on water
quality criteria. The effectiveness of these criteria should be
evaluated by monitoring exceedancesof the criteria as well as any
adverse effects that maybe related to toxic contamination.
The New Jersey Pollutant
Discharge Elimination
System,
Pennsylvania Clean StreamsLaw, and the DelawareEnvironmental
Protection Act integrate the state permit programsfor point source
dischargers and the federal National Pollutant Discharge
Elimination System (NPDES).DRBCleads an interstate effort
meet water quality standards in the DelawareEstuary under the
Delaware River Basin Compact. Section 303(d) of the Clean
Water Act requires states to identify those waters for which
existing controls are not stringent enoughto meetwater quality
standards and develop Total MaximumDaily Loads (TMDLs) for
those waters, on a priority basis. A TMDLis the daily loading of
a pollutant from all sources to a water body, under specified
conditions, which still assuresthat water quality criteria are not
exceeded.
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Fish contamination is addressed by various state and federal
agencies. The U.S. Food and Drug Administration
(FDA)
responsible for ensuring that all commercial fish and shellfish
transported
across state boundaries are safe for human
consumption. The U.S. Fish and Wildlife Service (USFWS)
responsible for protecting those whofish in National Refugesfor
consumption. Individual
state agencies have the primary
responsibility
for protecting the fishing community (both
recreational and subsistence) within their states. States fulfill
their responsibilities
through the issuance of fish/shellfish
advisories. Because advisories for the Delaware Estuary are
issued separately by the three states, they are not always
consistent. Public confidence in the advisories would increase,
and the protection of public health would improve, if advisories
were consistent for the Estuary.
The actions described in this chapter will address the issue of
coordination amongthe state, federal, and interstate agencies
responsible for protection of the DelawareEstuary based on the
regulatory functions described above.

B. Recommended
Strategy
The Estuary Programwill provide coordination amongthe states,
the federal government, DRBC, business and industry,
and
interested citizens to protect the Estuary from toxic contamination
and to work to mitigate existing contamination. This will be done
through actions in four areas:
Implement a toxics managementstrategy which will
provide a forum for exchange of information on toxic
substances in the Delaware Estuary and coordinate
efforts to identify, study, and mitigate these pollutants
on a Estuary-wide basis.
Use pollution prevention and public awarenessto reduce
toxic substancesin the Estuary.
Support ongoing regulatory initiatives to develop TMDLs
for toxic pollutants for the tidal river portion of the
Estuary that will assure that the designated uses of the
Estuary are achieved.
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Develop a systematic and coordinated approach to
sampling, analyzing, interpreting, and communicating
the results of fish and shellfish contaminantdata within
the DelawareEstuary to better protect humanhealth and
the health of biota of concern.
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Recommendations
TOXIC

Status:

MANAGEMENT STRATEGY

C = Full

commitment; P = Partial

ACTION
ACTION
T1 :
Toxics
Management
Strategy

commitment; */= Priority

RESPONSIBLE
ENTITIES
Lead: DRBC
Partners: States, federal
agencies,industry,
environmentalgroups

action

DATE
Ongoing

RESOURCENEEDS
$5,000; 1 staff
year

STATUS
C,/

Why: The proposed Management Strategy
is designed
to assist
regional
environmental managers and users of estuarine resources in developing appropriate
prevention and control strategies based on sound technical information. Strategies are
needed when a toxic substance or group of toxic substances is causing a negative
impact or maypotentially cause an impact on the ecosystem, or could adversely affect
human health.
Coordination
is needed among the three states and the federal
agencies responsible for managing the Estuary to better assess and mitigate adverse
affects due to toxic contamination.
The strategy, described by the flow chart (Figure 43), is divided into the following
components: problem observation, problem identification,
source characterization,
and
solution development. The strategy is to be implemented Estuary-wide, and as needed
on selected
tributary
basins, by the States of Delaware, New Jersey,
and
Pennsylvania, in order to resolve toxic problems.
Present strategies rely upon water quality criteria and standards to protect designated
uses and prevent additional
degradation of the Estuary. However, the extent of
available data for each toxic substance varies and the cumulative effect of all toxic
substances on the aquatic community is not always clear. Therefore, this strategy
utilizes observed or predicted exceedances of water quality criteria (see T3 and T4),
or observed impairment of viability
of populations and communities, to initiate
the
development of specific control strategies.
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Observed Phenomenon

NO

Problem
Exists

Additional
Scientific Study
NO

Issues are
well-defined

YES

I

Refer to Estuary
Council

NO
Prioritize

Toxics of

I

Concern
TOXIC POLLUTANT

I

Characterize Sources and I
Loadings

Add to List of
Toxics of Concern

I

Develop Specific Control
Strategies

Monitor for Trends and
Effectiveness

Figure 43. Toxics ManagementStrategy
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Our understanding of estuarine processes and functions is limited, and yet damageto
the Estuary maynot be easily repaired once it has occurred. ~herefore, it is wise to
take a proactive approach, basedon indicators of the health of the Estuary, to support
managementdecisions.
The Row Chart
The toxics management
flow chart on the preceding page describes a decision-making
process from problem identification to problem mitigation. Specific elements of the
flow chart are described below:
Observed phenomena
An observed or predicted phenomenon
can manifest itself
including but not limited to the following:

in several ways,

Impairment of ecosystem function;
Population or communityeffects;
The knownintroduction

of specific chemicals of concern;

Exceedancesof regulatory criteria

or standards; or

Trends in specific chemicals in biota, sediment, and water.
ProblemExists/Issues are Well Defined/CausativeAgenta Toxic Pollutant?
If a problem exists, a determination must be madeabout whether the issues
are well defined, or if more study is needed. If more study is needed,
sources of funding must be identified to conduct the studies. Whenthe
issues are well defined, and the weight of scientific evidenceindicates that
the observed phenomenon was not caused by a toxic substance, the
problemwill not be handledunder this strategy, but must be referred to the
appropriate experts. If the causative agent is a toxic substance, then this
pollutant must be added to the List of Toxics of Concern.
Addto List of Toxics of Concern
A Preliminary List of Toxics of Concernhas beendevelopedfor the Delaware
Estuary (Table 4). Thecriteria usedin listing these pollutants are at the back
of this chapter. For additional information on the geographic extent of
contamination, see Section E in Chapter II, the State of the Estuary. This
List of Toxics of Concern is a major output of the Programand should be
reviewed at least every two years, and revised as necessary, to reflect new
information. The Toxics Task Force has added zinc and polycyclic aromatic
hydrocarbons to the Preliminary List of Toxics of Concern based on new
information (Costa and Sauer, 1994). Newdata obtained between revisions
will be evaluated to determine if toxic substances need to be added to, or
deleted from, the list.
This information will be used to identify and
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characterize sourcesand developsolutions. This list will be prioritized in order
to best use available resources.
Characterization of Sourcesand Loadings
Characterization will include a list of all sources, both point and nonpoint,
that could potentially discharge a given toxic substance. This list will be
prioritized
based on an estimation of Ioadings from point and nonpoint
sources. While point sources are easier to identify and monitor through
permits, the extent of the contribution of nonpoint sources to impairmentof
water quality will also be evaluated.
Develop Specific Control Strategies/Monitor for Trendsand Effectiveness
Thenext step in this process is the actual developmentof solutions to abate
the negative impact on the environment. First, specific prevention, control,
and remediation strategies must be developed. For example, these might
include new or modified permit limitations
for point sources, Best
Management
Practices for nonpoint sources, remediation of hazardouswaste
sites, and abatementof combinedsewer overflows. These strategies could
be applied either basin-wideor to a specific site; the site specific approach
could be used to control knownor newly identified "hot spots".
Finally, the ecosystemmust be monitored. Data should be gathered and evaluated to
determine trends and/or effects of the measuresput in place. This will serve two
purposes: one, as a measureof the effectiveness of the strategy and, two, as a
measureof the health of the ecosystemitself. Ultimately, it is this last step that will
determine whenthe health of the ecosystemhas beenrestored to an acceptable state.
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Preliminary List of Toxic Pollutants
Program, July 1994

Table 4.

Parameter

of Concern, Delaware Estuary

Rationale

Possible
Sources

Pesticides/PCBs/PAHs
PCBs

Current consumption advisories
issued by NJDEP, PADEP,and
DNREC
(Greene and Miller, 1994).
Sediment contamination (Costa
and Sauer, 1994; EMAP,1994).

Nonpoint sources
including Superfund
sites

PAHs*

Observedsediment toxicity and
exceedances of NOAAeffects
levels (ER-L and ER-M)(Costa
Sauer, 1994; DRBC,1993; EMAP,
1994).

Nonpoint sources
including atmospheric
deposition

DDT, DDE & DDD

Elevatedtissue levels in fish and
birds. Recent data (1990)
collected by DRBCindicates levels
exceeding10.6 risk level. Possible
exceedanceof chronic aquatic life
WQCfor DDD. Sediment
contamination (EMAP, 1994).

Nonpoint sources
(runoff from existing or
abandonedsites); point
sources (DDD- 12
discharges)

Dieldrin

Recent data (1990) collected
DRBCindicates levels exceeding
10s risk level

Nonpoint sources
including abandoned
sites

Chlordane

Current consumption advisories
issued by NJDEPand PADEP.
Recent data (1990) collected
DRBCindicates levels exceeding
10.8 risk level.

Nonpoint sources

Metals
Lead
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Possible exceedanceof chronic
aquatic life WQC.Monitoring data
for 1992 indicate exceedancesof
proposed WQCin the lower
Estuary (River Mile 60.6 and
66.0).

Point sources (53
discharges);
Nonpoint sources?
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Parameter
Zinc*

Rationale

Possible
Sources

Elevatedlevels in shellfish tissue.
Christina River ambient water
quality criteria exceeded.
Exceedance of ER-Min much of
Estuary (Costa and Sauer, 1994;
DRBC, 1993; EMAP, 1994).

Point sources (83
Discharges)

Copper

Possible exceedanceof chronic
aquatic life WQC.Monitoring data
for 1992 indicate exceedancesof
proposed WQCin the lower
Estuary (River Mile 60.6, 66.0 and
71.0). Sediment contamination
(EMAP, 1994).

Point sources (58
discharges);
Nonpoint sources?

Mercury

Possible exceedanceof chronic
aquatic life WQC.Sediment
contamination (EMAP,1994).

Point sources (24
discharges);
Nonpoint sources?

Arsenic

Possible exceedance of human
health WQCfor carcinogenic
effects.

Point sources (16
discharges);
Nonpoint sources?

Chromium

Possible exceedanceof chronic
aquatic life WQC
for hexavalent
chromium,but not for trivalent
chromium. Sediment
contamination (EMAP, 1994).

Point sources (39
discharges);
Nonpoint sources?

Silver

Possible exceedanceof chronic
aquatic life WQC.

Point sources (22
discharges);
Nonpoint sources?

Volatile Organics
1,2 Dichloroethane

Possible exceedance of human
health WQC
for carcinogenic
effects. Monitoring data for 1990
indicate exceedancesof proposed
WQCbetween River Mile 71.0
and 107.1.

Point sources (8
discharges);
Nonpoint sources?

Tetrachloroethene

Possible exceedance of human
health WQC
for carcinogenic
effects.

Point sources (9
discharges);
Nonpoint sources?
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Parameter

Rationale

Possible
Sources

Toxicity
Chronic Toxicity

Possible exceedanceof chronic
aquatic life WQCfor whole
effluent toxicity. Study in
November1990 indicated chronic
toxicity of ambient water samples
collected at River Mile 69.0, and
between River Mile 97.5 and
107.1.

Point sources (51
discharges); Nonpoint
sources?

*PAHs and Zinc were added by the Toxics Task Force based on recent data.
original criteria
on page 218 were not used to add these substances to the list.

210

September

The

1996

TOXlCS
What and How: A Toxics Advisory Committee has been formed by DRBCto
coordinate the proposed Toxics Management Strategy. The Toxics Advisory
Committee will report to DRBCand, periodically,
to the estuary coordinating
conferences. The Committee consists of appointed members, including a balance
amonggovernment, the regulated community, and citizens’ groups. Membersare
appointed by DRBC’s Executive Director based on recommendations of the
Commissionand the Delaware Estuary Program Policy Committee.
The following agencies and organizations are represented:
State of Delaware
State of NewJersey
State of NewYork
Commonwealthof Pennsylvania
USEPA
Academicrepresentative
Environmental/watershed representatives (2)
Industry representative
Fish and wildlife representative
Agriculture representative
Municipal representative
Public health interest representative
In addition, county and local health departmentswill be represented, as appropriate,
and are encouraged to makeregular reports at the meetings. Becausesuch a wide
variety of groups must be represented, state and federal agencies should recommend
experts in particular areas (i.e., N J, nonpoint source; DE, fish and wildlife; PA, water
quality).
Meetings will be held twice a year, or as necessary, to discuss any toxics problems
or indications of new problems that need to be addressed. The Toxics Advisory
Committeewill establish procedures that would be applicable to membersand nonmembersfor presenting information to
the Committee. Meetings will be open
to the public, and citizens will be
encouraged to bring their concerns to
THE OBSERVED PHENOMENON
WHOWILL MAKE THE OBSERVATIONS?
the committee.
1. STATE AGENCIES
2. FEDERAL AGENCIES
Identify causeor define issues
If a problemis identified, a coordinated
3. LOCAL GOVERNMENTAGENCIES
4. ENVIRONMENTAL GROUPS
effort would be madeto find the cause.
After consideration
by the Toxics
5. REGULATED COMMUNITY
Advisory Committee, recommendations
6. ACADEMIA
would be made to DRBCCommissioners
7. RESEARCHORGANIZATIONS
and the participants
at estuary
8. CITIZENS
coordinating
conferences for more
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research and/or addition of the pollutant to the list of toxics of concern. TheToxics
Advisory Committeeshould also provide the relative priorities of concerns brought to
the participants at estuary coordinating conferences.
Action to Mitigate the Problem
The Toxics Advisory Committeehas been organized. Initial priorities are to
review the Preliminary List of Toxic Pollutants of Concern,to select criteria
for listing toxic substances, and to determine if changesare needed. Also,
the Committeeshould address nonpoint sources of PCB, chlordane, and DDT
and its metabolites (See Actions T3.1 and T4.1).
If the causative agent is a toxic substance, the Toxics Advisory Committee
mayadd it to the List of Toxic Pollutants of Concernand/or coordinate and
assist in identifying funds for research to morefully define the problem.
The Toxics Advisory Committee would recommendthat regulatory agencies
characterize sources and Ioadings and develop specific control strategies.
The possible range of control strategies mayrequire legislation,
permit
modification, and/or further research. If toxic contaminationis found, clear
communicationof the problem to the affected agencies and the public is
vital. If the toxic substance is not already part of the DelawareEstuary
monitoring plan, the Monitoring Implementation Team(See Action M2)
would assure that monitoring for trends and effectiveness of control
strategies, either through the regulatory agencies or the DelawareEstuary
monitoring program, is implemented.
If the causative agent is not a toxic substance, the Toxics Advisory
Committee would bring the problem to the attention of the appropriate
agencies for consideration.
Measureof Success: Control strategies in place and working for identified
Success must be confirmed by monitoring results.
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POLLUTION

PREVENTION,

REDUCTION,

AND AWARENESS

Why: Unwise use of toxic substances by individual
residents
of the Estuary, small
businesses, the fishing
community, and farmers contribute
to the toxic contamination
of the Estuary.
This action plan will
assist
residents
in the proper disposal
of
contaminants
and heighten their awareness of the need to protect the Estuary.
The
activities
support the implementation
of pollution
reduction
and public awareness
programs by existing
regulatory
organizations,
environmental
advocates,
school
systems, and public officials.
In addition
implementation
of management measures
as required by the Coastal Zone Reauthorization
Act Amendments (Section 6217) will
reduce nonpoint sources of toxic substances.
Measure of Success: Reduction of toxic substances in sediment, water, and biota.
Increases in quantities
of pesticides
and other chemicals received by collection
programs. Household hazardous waste collection
program established
in each county
within five years. Increases in level of involvement by public.

ACTION

RESPONSIBLE
ENTITIES

DATE

RESOURCE
NEEDS

T2.1: Public
Chemical
Usage &
Household
Toxics Waste
Collection

Lead: Counties
Partners: Conservation
districts, cooperative
extension, health departments,
non-profit organizations such
as the Partnership for the
DelawareEstuary, Inc.

When
Funded

$200,000; .5
staff per year

T2.2:
Agricultural
Pesticide
Collection
Program

Lead: Non-profit
organizations, such as the
Partnership for the Delaware
Estuary, Inc.
Partners: USEPA,states,
USDA,conservation districts,
cooperative extension

When
Funded

1st year: $1
Million;
subsequent years
will cost less; 3
staff years

T2.3:
Industrial/
Commercial
Usage

Lead: Non-profit organizations
such as the Partnership for the
DelawareEstuary, Inc.
Partners: States, USEPA,
manufacturers

When
Funded

2 staff per year

STATUS

P

P
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Action T2.1 :

Develop a Public Education Program on Chemical Usage and
HouseholdToxic Waste Collection

Whatand How:The counties, with advice from the partners listed in the table above,
will be encouragedto establish programsto educate the public on the environmentally
responsible use of homechemicals. These programs would include the use of mass
mediato disseminate information to the public; literature on proper disposal of home
chemicals, including used oil, paints and lacquers, etc. Complete lawn chemical
guidancewould be provided using existing materials available from the states, federal
agencies, or private sources. Information on non-toxic or less toxic substitutes for
household chemicals would be included. A needs survey of existing programsshould
be performed by the states and/or interested non-profit organizations, such as the
Partnership for the Delaware Estuary, Inc., to determine which programs should be
expanded and the kinds of improvements that need to be made. A successful
programthat is already underwaycould be used as a modelfor counties that have not
completed the development of a program.
Distribution of materials and educational seminars would be conducted by health
departments, at their offices or at centralized locations. Interested non-profit
organizations, such as the Partnership for the DelawareEstuary, Inc., would solicit
volunteers to speakto the public and distribute literature.
County government agencies are encouraged to implement this plan. A private
contractor, chosen by the county government and managedand funded by county
government, could also implement the plan.
Action T2.2:

Develop and Implement an Agricultural
Program

Pesticide Collection

Whatand How:A non-profit organization, such as the Partnership for the Delaware
Estuary, Inc., working with county or regional agricultural agents or state agencies,
would create a programto give farmers a legal and no-cost option to dispose of old
pesticides. An educational and public awareness program would be necessary to
increase understanding amongthe farming communityon the need to minimize the use
of pesticides. Pesticide collection could be either at a central location or through
pickups at each farm.
Action T2.3:

Developan Educationand AssistanceProgramfor Small Industries
and the CommercialSector on the Use of Chemicals

Whatand How:A non-profit organization, such as the Partnership for the Delaware
Estuary, Inc., would establish a programto educate and assist small industry and the
commercial sector, including golf courses and boat yards, on the responsible use of
chemicals. These targeted groups would be encouraged to minimize discharges to
Publicly OwnedTreatment Works (POTWs)and be provided with cheap disposal and
recycling options, wheneverpossible. Often, smaller industries and the commercial
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sector do not have access to the education and engineering expertise necessary to
minimize waste. In the implementation of this action, pollution prevention would be
stressed. Existing pollution prevention technical assistance programsin the three
states are also encouragedto be involved in providing assistance to businesses that
generate wastes containing toxic pollutants of concern.
Centralized education could occur at seminarsput on by either non-profit organizations
or the states’ pollution prevention technical assistance programs. Somestates might
have programsthat could be modified to include assistance to generators for proper
disposal of waste.
LIMITING TOXIC POLLUTANTLOADINGSTO THE ESTUARY
Adverseeffects on living resourceshave beenobservedin the tidal river portion of the
Estuary that maybe causedby selected toxic substances. Appropriate regulation of
discharges of these contaminants is necessary where levels exceed water quality
criteria for the protection of aquatic life and humanhealth or an adverseeffect has
beenassociated with a specific toxic substance. The Clean Water Act requires a state
to establish water quality standardsapplicable to its waters, and identify those waters
which are not meetingthe standards. States must then prioritize these water qualitylimited segments, and then develop the maximumamountof a pollutant that can be
discharged to an entire water body, or portion thereof, on a daily basis, the Total
Maximum
Daily Load, or TMDL.This daily loading can be further divided and allocated
to point sources, nonpoint sources, a reserve capacity for future growth, and a margin
of safety.
Actions T3 and T4 embrace and expand upon the current efforts of DRBC,and the
states bordering the Estuary, to develop policies and proceduresto limit the release
of substancesthat are toxic to humansand aquatic life from point sources discharging
to the tidal river. Theseefforts are nearing completion. Public hearings were held in
the fall of 1995 on recommended
water quality criteria for toxic pollutants, and
policies and procedures for establishing TMDLsand wasteload allocations for
individual point sources (See Water Quality Criteria for Toxic Pollutants for the
Delaware River Estuary, and Implementation Policies and Procedures: Phase1 TMDLs
for Toxic Pollutants in the Delaware River Estuary; DRBC,1995a; DRBC,1995b).
Data on the Ioadings of toxic substancesfrom nonpoint sources are severely lacking,
so existing efforts have focused on Ioadings from point sources. The Delaware
Estuary Programis currently involved in identifying and quantifying the Ioadings of
toxic substances from nonpoint sources. This necessitates the phased TMDL
approachwhich initially
includes Actions T3.1, T3.2, T4.1, T4.2, and T4.3 in Phase
1. Actions T4.4 (Identification
of Loadings and Estimates from Landfills) and T4.5
(Nonpoint Source Loading Estimates) must be completed to quantify controllable
nonpoint sources and to develop control strategies (T4.6) to complete Phase
TMDLs.
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ACTION

T3.1: Water
Quality
Criteria for
the Tidal
River (Zones
2 to 5)

................

RESPONSIBLE
ENTITIES

Lead: DRBC

~ ..............................

DATE

Ongoing

~ ..........

RESOURCENEEDS

.3 staff year

m ......................

STATUS

C

m ............

T3.2: State
WaterQuality
Regulations

Leads: DNREC,NJDEP,
PADEP, USEPA

1996

.7 staff year

C

T3.3: Water
Quality
Criteria for
the Bay(Zone
6)

Lead: DRBC

1999

1.5 staff year

C

What and How: This action has three parts due to the advanced state of development
of criteria for the tidal river and the use of in-kind services from the governmental
agencies to perform this task. DRBC, working through advisory committees, has
developed and proposed for adoption 149 toxic water quality criteria
to protect
aquatic life and human health. These criteria
encompass the preliminary toxics of
concern and most of USEPA’s priority
pollutants.
States will propose adoption of
these criteria for the Delaware Estuary during their next triennial review period. The
states will reserve the right to adopt criteria more stringent than the DRBCcriteria, if
necessary based upon site specific considerations. A similar process will be used to
develop and adopt standards for Zone 6.
Measureof Success: Water quality criteria and regulations in place in 1996 for tidal
rivers and by the spring of 1999 for the Bay; state adoption of regulations to utilize
criteria in establishing controls for nonpoint sources.
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ACTION

RESPONSIBLE
ENTITIES

DATE

....

RESOURCENEEDS
!

ACTIONT4: Pha,~ed Limits

STATUS

i

Usihg TMDEs

T4.1:
Proceduresfor
TMDLProcess
for the Tidal
River (Zones
to 5)

Lead: DRBC
Partners: DNREC,NJDEP,
PADEP, USEPA

Ongoing

.5 staff year

C

T4.2: Formal
Determination
of WLAs

Lead: DRBC

1996

1.2 staff years

C

T4.3: Permit
Limits for
Toxics Using
WLAs

Leads: DNREC, NJDEP,
PADEP

1996

Undetermined

C

T4.4:
Identification
of Loadings
and Estimates
from Landfills

Leads: DNREC, NJDEP,
PADEP

1997

Undetermined

T4.5: Nonpoint
Source Loading
Estimates

Lead: DRBC
Partners: DNREC,NJDEP,
PADEP, USDA, USEPA

1998

$250,000; .5 staff
year if funded

P

2000

$300,000; 6 staff
years when funded

P

T4,6: Phase 2
TMDL
(including
pollution
allotment
trading
options)
T4.7: Formal
Determination
of WLAs and
LAs

Lead: DRBC

2000

3 staff years

C

T4.8: Permit
Limits for
Toxics using
WLAs and LAs

Leads: DNREC,NJDEP,
PADEP

2001

Undetermined

C
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What and How: This action would result in the establishment of Wasteload
Allocations (WLAs)for point sources and LoadAllocations (LAs) for nonpoint sources.
This action has eight parts due to the advanced state of development of
implementationpolicies and proceduresfor establishing a TMDLfor the tidal river and
the use of in-kind services from the governmentalagencies to perform this task. For
example, nonpoint toxic sources from active and closed landfills must be identified,
quantified, and prioritized for remediation and closure. Identification and development
of control strategies for nonpoint sources will be done as part of the Phase2 TMDL.
TMDLProcedures(T4.1), WLAs(T4.2), and Permit Limits (T4.3)
These actions are Phase 1 TMDLactions. Procedures will be developed and adopted
by DRBCto determine WLAs.The states will use the WLAsto set permit limits.
Landfill Loading(T4.4) and NonpointSourceLoadingEstimates (T4.5)
Theseactions, coordinated with T5, will identify sources and develop nonpoint loading
estimates to be used to develop LAs for Phase 2 TMDLs(T4.6-T4.8). DRBCwill
determine WLAsand LAs, which the states will use to set permit limits.
Pollutant Allotment Trading (T4.6)
The developmentof a programthat will promotetrading of pollutant loads to achieve
water quality objectives at reduced cost will be explored. The action plan for TMDLs
must first be implemented. Concurrently, authority for the trading programmust be
established by state agencies, USEPA,and DRBC. Legislative
action may be
necessary. Dischargers could avoid costly treatment upgrades to their plants by
paying for less costly alternatives including point and nonpoint source controls. This
plan could be applied Estuary-wide for both point and nonpoint sources. Nonpoint
sources include direct discharges from hazardous waste sites and landfills,
atmosphericdeposition, groundwaterinfiltration,
urban stormwaterrunoff, agricultural
stormwater runoff, stormwater runoff from industrial sites, and combined sewer
overflows.
Measureof Success: Development of procedures, determination of WLAsand LAs
and NPDES
limits in place to decreaselevels of toxic substancesof concern in water,
sediment, fish, and shellfish.
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MITIGATING THE IMPACT OF PCBs, CHLORDANE,AND DDT AND ITS METABOLITES

Why: Although DDT and chlordane are no longer widely used, and PCBs are no
longer manufactured, they are persistent in the environment and are still
of concern.
Sediments serve as both a sink and a source of toxic contaminants. Continuing
contamination
of the sediments by these substances from nonpoint sources has
resulted in adverse effects on living resources. For example, DDTand its metabolites
have been associated witt~ eggshell-thinning
in several bird species. Consumption
advisories have been in place for channel catfish and white perch in the upper Estuary
since 1989 and were recently expanded to include the lower tidal river and Bay for
several additional species, including striped bass.
Immediate action is required to identify the sources of these contaminants and identify
control strategies and mitigation alternatives. If necessary, research maybe initiated
to examine the processes through which these substances are transported up the food
chain.
Measureof Success:Activities
where feasible.
ACTION

should lead to identification

RESPONSIBLE
ENTITIES

DATE

of sources and mitigation

RESOURCE
NEEDS

AcTIoNTh: Mitigating the ImpaCts0f Contaminatedsediments
T5.1:
identification
of Major
Source
Categories

Lead: DRBC

STATUS
i

;

1996

$100,000;.25 staff
years

P

T5.2:
Lead: DRBC
Racommenda- Partner: Toxic Advisory
tionsto Fill
Committee
Data Gaps

1997

$250,000;1 staff
year

P

T5.3:
Identification
of Alternative
Strategies
and Costs

2000

Undetermined

Partners: State andfederal
hazardouswaste units

Lead: Undetermined
Partners: Appropriatelocal,
state, regional, andfederal
agencies
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Action T5.1 :

Identify and RankMajor SourceCategories and Sinks of PCBsand
DDTand its Metabolites

Whatand How:In order to proceed with this action, one of the partners identified in
the table above should set up an Implementation Team. The Implementation Team
would coordinate the efforts of state and federal agencies to identify and characterize
the major source categories and sinks of PCBs, DDTand its metabolites, and
chlordane in the Estuary. At a minimum, the implementation Teamwould consider
Ioadings from tributaries,
point sources, air, hazardous waste sites, urban and
industrial
stormwater, combined sewer overflows, and in place sediments. This
activity mayidentify additional pollutants that will need to be mitigated (See Action
T1). The Implementation Teamwill report out periodically at estuary coordinating
conferences on its progress.
Action T5.2:

Develop Recommendations
to Fill

Data Gaps

What and How:The Toxic Advisory Committee, the states, and the Implementation
Teamestablished under Action T5.1 would develop recommendationsfor additional
monitoring or other studies to fill data gaps and further delineate the extent of
sediment contamination and the bioaccumulation pathways. These recommendations
will be presented to the DRBCCommissioners and updates should be discussed at
estuary coordinating conferences.
This action will be coordinated with Actions T4.4-T4.8.
Action T5.3:

Identify Alternative Strategies and Costs

Whatand How:Appropriate local, state, and regional agencies are encouraged to
identify alternative control strategies and associated costs to mitigate the impact of
PCBs, chlordane, and DDTand its metabolites. Their activities to implement this
action should be presented periodically to the participants at estuary coordinating
conferences.
This action will be coordinated with Actions T4.4-T4.8.
FISH AND SHELLFISH CONSUMPTIONADVISORIES

Why: Although there are several advisories in place for the DelawareEstuary, there
are currently no uniform procedures for the detection and evaluation of fish tissue
contamination in the Estuary. The states also develop fish advisories independently
for the Estuary. There is no coordinated programfor informing the public of health
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risks from consumingtainted fish. The result has been incomplete and inconsistent
advice to the public.
Efforts should be coordinated to prevent duplication of effort, maximizeresources, and
provide clear and consistent information to the public. The three states will work
together to develop coordinated monitoring programs, uniform test procedures, and
consistent fish and shellfish advisories. Local health departments will be kept
informed about advisories and assist in dissemination of information.
Measureof Success: All procedures completedby spring 2000. A survey of fish
consumptioncould be conductedto evaluate whether the public is following the
advice.
ACTION

RESPONSIBLEENTITIES

T6.1:
Establishment
of
Implementation
Team

Includes but not limited to:
Leads: DNREC,NJDEP,
PADEP
Partners: NJ Department of
Health, PA Department of
Health, PA Fish and Boat
Commission, DRBC,
USEPA, USFWS, FDA

T6.2:
Procedures for
Uniform
Methods

DATE

RESOURCENEEDS

STATUS

When
Funded

2.3 staff year

P

When
Funded

$50,000; 3 staff
years

P

...............................................

T6.3:
Discussion of
Health Risk
Procedures

When
Funded

$75,000; 3 staff
years

P

T6.4: Health
Risk
Assessments

When
Funded

$75,000 per
assessment

P

...............................................

T6.5:
Management
Options for
Consumption
Advisories

When
Funded

Undetermined

P

T6.6:
Coordination of
Risk
Communications

When
Funded

$5,000 per year

P
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Action T6.1 :

Establish an ImplementationTeam

Whatand How:In order to proceedwith this Action, one of the leads identified in the
table above should set up an Implementation Team. The Implementation Teamwould
be composed of the following
representatives:
DNREC, NJDEP, PADEP, NJ
Department of Health, PA Department of Health, PA Fish and Boat Commission,
DRBC,USEPA,USFWS,and FDA. Other agencies may be invited as appropriate. The
Implementation Teamshould include individuals with expertise in fisheries, public
health, sampling and analytical procedures, pollution assessmentand control, and risk
analysis and communication. The Implementation
Team would work toward
developing inter- and intra-agency consensus on issues affecting fish consumption
advisories in the Estuary. Oneway to accomplish this consensusmaybe through an
MOU. As a model, the MOUdeveloped by the State of Delaware would be
considered. The MOUwould not bind the states to changing present policies, but
would include an agreementto coordinate monitoring, sampling and analysis methods,
risk assessment procedures, risk assessments, and risk communication. The MOU
would contain an agreement to work toward more consistent advisories.
The
ImplementationTeamwill report out periodically at an estuary coordinating conference
on its progress.
Action T6.2:

Work TowardsProcedures for Uniform Methods

What and How: Procedures will be developed for uniform or comparable collection
and analysis methodsto assure adequatequality analysis and quality control (QA/QC)
as agreed upon by the Implementation Team. Procedures would be peer reviewed.
Action T6.3:

DiscussHealth Risk Proceduresto DetermineHowBest to Provide
ConsistentAdvice to the Public

What and How: Risk assessment procedures currently used by each state will be
discussed by the Implementation Teamto determine the best approach to provide
compatible information to the public.
Action T6.4:

ConductHealth Risk Assessments

What and How: Health risk assessments would be conducted, by the appropriate
state agency, consistent with procedures developed under actions T6.3. Initially,
existing data would be used, where appropriate. Additional data would be developed
using procedures developed under T6.2.
Action T6.5:

Recommend
ManagementOptions for ConsumptionAdvisories

What and How: Risk management options
would be recommended by the
Implementation Teamto appropriate state and federal agencies.
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Action T6.6:

Coordinate Risk Communications

Whatand How:Appropriatestate agencieswill coordinate communication
of advisory
materials.
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CRITERIA FOR LISTING TOXIC POLLUTANTS
The following criteria
.

.

.

,

were used to list

toxic pollutants of concern:

Fish advisories have beenissued or are being considered by any of the states
bordering the Estuary for the pollutant listed.
Studies conducted by DNREC,DRBC, NJDEPor PADEPhave found tissue
levels of the pollutant in resident fish specieswhichexceedthe 10.6 risk level,
based upon humanhealth criteria
proposed by DRBC.
Concentrationsof the pollutant projected, using a far-field water quality model
and a hardness value developed by the Commissionfor the Estuary, exceed
the water quality criteria
proposed by DRBCand NJDEPand adopted by
DNREC
and PADEP
for the protection of aquatic life (chronic effects).
Monitoring data collected
criteria.

by DRBCindicate

an exceedance of proposed

RIVER MILE REFERENCES
RK (RM)"

LOCATION

97.5
(60.6)

Pea Patch Island

106.2
(66.0)

New Castle

111.0
(69.0)

Delaware Memorial Bridges

114.3
(71.0)

Cherry Island

156.9
(97.5)

North of Walt WhitmanBridge

172.4
(107.1)

Tacony-Palmyra Bridge

RK- River Kilometer
RM- River Mile
as measured from the mouth of Delaware Bay.
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CHAPTERVII:

O

Education and
InvolvementAction Plan

ne of the Delaware Estuary Program’s goals deals directly
with the issue of public education and outreach:

To promote greater

public

understanding of the

Public
support
is needed
to implement
the CCMP
recommendations, and this support cannot be obtained without
confronting the lack of public appreciation for the Estuary, the lack
of knowledge about the interdependence of human and estuarine
health, and the lack of public involvement in Delaware Estuary
issues. People living in the Estuary region have strong concerns
for the environment, but often have little
accurate knowledge
about the estuarine ecosystem.

A.

"Delaware Estuary: Discover its Secrets"

Developing an effective program of outreach and public education
is a challenging job for a program with a limited budget and an
audience of approximately six million people. It is challenging but
it is also essential, since the decisions that are made now will
affect the natural heritage that this generation has borrowed from
the future.
This Plan -- the CCMP-- has been developed as a blueprint for
restoring and protecting the Estuary. Unlike more traditional
planning efforts, the Delaware Estuary Program offered an unusual
opportunity; it asked the public to help develop a plan for the
resource,
rather than accept one prepared by government
agencies.

The Delaware
Estuary
Program
asked the
public to help
develop a
plan for the
resources,
rather than
accept one
prepared by
government
agencies.

People representing a wide variety of interests -- business people,
environmentalists, teachers, planners -- have helped to shape this
Plan. You, the person who cares enough to read this, are the
person who can make this Plan a reality.
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The Delaware Estuary Programhas supported an active tri-state
public involvement and education program since 1989. Fact
sheets, posters, workshops, presentations, and media coverage
have been used as ways to get our message across. Public
meetings, activities funded by mini-grants, and the establishment
of a Citizens Advisory Committee (CAC) have been some of the
ways we have sought to achieve public involvement.
An important milestone of
the program has been the
official
recognition of
Delaware Bay wetlands as
internationally important,
also known as the Ramsar
Convention.
The
Delaware Bay system is
the
United
States’
eleventh Ramsarsite, and
the first Ramsarsite to
include privately owned
wetlands. The international recognition that this
designation brings will
help focus attention on
the Estuary’s unique and
irreplaceable resources.

Figure44. Delmarva
Power
boothat Festuary
1993:Acelebration
of the
Delaware
Estuary.Over

3,000 people

attended

the

Delaware State Park, DE, and Fort Mort State Park, NJ.
If you understand the
sponsor Festuary.
Estuary’s water quality
problems and possible
solutions, you can makeinformed choices about its protection.
But ultimately, if you understandhowyou fit into the ecosystem,
you would make responsible, appropriate lifestyle
choices.
Information is only one step in an educational continuuminvolving
understanding, awareness, stewardship, new skills, behavioral
changes, empowerment, and action. The Delaware Estuary’s
public involvement programsought to maximize our effectiveness
and to avoid duplication of other groups’ efforts. Wesaw our
most useful role as providing coordination and filling identified
gaps in estuarine education.
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B. Analysis of Existing Programs
The analysis of existing programs was initiated by determining
educational priorities. TheDelawareEstuary Programbelieves that
increased awareness and understanding leads to increased
stewardship of the Estuary’s resources. The public should be
educatedabout the following priority issues:

Howindividual actions can help or hurt the Estuary
The Estuary as a functional unit
Use of indigenous plants

.,==¢

Harvestablefinfish and shellfish
IViigratory populations, including waterfowl, songbirds, raptors, and
invertebrates
Estuarine-dependent mammals,birds, reptiles,

and amphibians

Wetlands values and functions
Biodiversity and ecological balance
The benefits of beachesand dunes, and the ecological value of
shoreline and littoral habitat
The relationship of sediment and dredging to water quality and flooding

.a¢

Land use
Toxics
Sustainable development

Existing public education and outreach programs in the three
states were surveyed, and we discovered that there are numerous
public and private groups in the watershed area that are
addressing our priority
issues. Many of our CACand Public
Participation Task Force (PPTF) membersare active in these
groups, and we rely on their valuable input regarding conferences
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and publications that are being planned. A listing of someof the
major environmental education organizations in the Delaware
Estuary region follows:

Manyof these organizations target a specific geographic area or
focus on a specific issue. As a regional organization that
represents manyinterests throughout the Estuary, the Delaware
Estuary Programhas a unique role as a coordinator of a network
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of complementary,overlapping interests. Wecan fill gaps through
sharing and disseminating information and resources. Weare also
the only organization
that promotes the CCMPand its
implementation.
A public education strategy has been devised that provides for
different levels of involvement. If another group is addressingan
issue adequately,we will help to promoteand publicize its efforts.
Manyof our fact sheets and newsletter articles have spotlighted
work being done by both organizations and individuals in the
region. If a group needsfinancial or logistical assistance we will
try to provide it. Wehave assisted manysuch efforts through a
mini-grant program. Sometimes a relatively
small amount of
moneyis all that is neededto help an organization to continue its
work, or to re-print a valuable publication and makeit available to
a wider audience. Only as a last resort, if an educational needis
identified that no one else is addressing, then the Delaware
Estuary Programwill undertake the task.
As an example of our strategy, the Delaware Estuary Program
sponsoreda forum on the Salemnuclear generating station. This
was successful in part because there were four co-sponsors. We
later considered sponsoring a similar forum on the main channel
deepening, but, whenwe learned that another group was planning
such a forum, we publicized its effort rather than competewith
this group.

The Delaware
Estuary
Program
believesthat
all citizens
shouldhave,
withindriving
distanceof
their homes,
opportunities
to have
hands-on
educational
activities
relatingto the
Estuary.

The Delaware Estuary Programbelieves that all citizens should
have, within driving distance of their homes,opportunities to have
hands-on educational activities relating to the Estuary. These
hands-on activities
include floating
classrooms, outdoor
classrooms, guided walks, and opportunities for public access.
The states sponsor manyof these interactive programs. Again,
the DelawareEstuary Program’sstrategy provides for a variety of
responses: first,
we promote existing programs; secondly, we
seek to influence existing programs to change or broaden their
focus to incorporate estuarine issues; and finally, we encourage
the creation of new programs, whenappropriate.

229

DELAWARE
E~RY P~OG~M

MANAGEMENT
P’AN
Whyan Education and Involvement Strategy
is Needed

Citizens needto better understandhowtheir individual voices are
crucial and how they can help to influence policy decisions
affecting the Estuary. They also need facts about the extent to
which a healthy estuarine area provides recreation and supports
our industries, and howeach person’s individual actions can affect
the environment. Also, it is necessaryto raise general awareness
about the Estuary itself, as well as create a specific awarenessof
the Delaware Estuary Program.
There is a lot of information to present. To disseminate these
messagesefficiently,
a customized approach to public outreach
has been designed. The Program seeks to provide the general
public with an awareness of environmental problems, while
simultaneously approaching targeted audiences with the specific
information that the Programfeels is important regarding wise use
and management
of their businesses, their farms, their boats, and
their waterfront properties. The main groups are as follows:
General public. Citizens
household practices,
lifestyle changes,and
voting. The ongoing
program will continue
to communicate with
the general public,
both directly
and
through the media, to
act in an environmentally responsible
mannerand to provide
political and consumer
spending support for
Estuary clean-up and
protection.
Students, including
elementary, secondary, andcollege levels,
will
be reached
through curriculum
development
and
through laws such as
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implement the Plan through

Figure 45. Norbury’s Landing, NJ. Teachers attending an environmental workshop with
the WetlandsInstitute on a field trlp to observe the spring horseshoecrab/shoreblrd m/graEon
on Delaware Bay. (Photo: Bill Buchanan)
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the Pennsylvania Environmental Education Act. Signed in June
1993, this Act requires that the Departments of Education and
Environmental Protection develop and implement environmental
education programs. Five percent of monies collected from the
Pennsylvania Departmentof Environmental Protection’s pollution
fines and penalties will be deposited into an environmental
education fund which will be used to support new environmental
education programs and to provide grants to schools and
organizations.
Targeted user groups. Certain groups need to get specialized
messagesbecause their actions may have a disproportionate
impact on a particular resource of the Estuary. Thesegroups need
to be encouragedto take an active role in implementation of the
Plan. Theoutreachtools identified in this Action Plan will be used
to reach these groups. Each year, the Public Participation
Implementation Team(See Action El) will recommendmessages
and identify target audiences based upon actions that have
commitmentsfor implementation in a given year (See Action E9).

Industries and manufacturing enterprises should be
assisted in implementing best management
practices and
best available technologies which focus on controlling
impacts at the source. Such practices can include
constructing basins to capture storm water, substituting
a more benign raw material for a toxic one, reusing and
recycling materials and water, and improving treatment
of wastewater.
The way that farmers select and grow crops, manage
irrigation, use pesticides and other chemicals, and care
for their lands can have a significant impact on the
Estuary and its watershedand on the future quality and
quantity of the water supply.
Construction of homes, offices, and large scale
developments
poses potentially significant problems in
land use and impacts to habitat and water quality.
Construction can be scheduledto minimize soil erosion.
Selection of building sites, location of septic systems,
and installation
of trenches, check dams, and filter
structures, can all minimize environmental impacts.
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Waterfront landowners, realtors, homebuilders, and
coastal communities need to be better informed about
the benefits of alternative forms of shoreline protection,
in replacing bulkheadsand protecting eroded shoreline,
and the potential effects to their properties due to sea
level rise.
Just by changingtheir oil or painting their boats, anglers
and boaters can inadvertently pollute the very waters
that makeboating here so enjoyable. These audiences
should receive messagesabout the careful selection of
boat paints, techniques for scraping boat bottoms,
discharging tank wastes, and slowing down as they
approach the shore.
All De~awareEstuary Citizens need to get accurate fish
advisory information so they can enjoy eating seafood
safely.

.a¢

D.

Governmentofficials,
on all levels, need to better
understand how their actions impact the environment
and how they can help implement the Delaware Estuary
Plan.

Public EducationActivities

Since 1991, many of the Delaware Estuary Program’s activities
have been conducted by the Pennsylvania Environmental Council
(PEC) and the Association
of New Jersey Environmental
Commissions (ANJEC). The Program has been enhanced and
reinforced by PECand ANJEC’sindividual programs.
Thetask force considers these ongoing public education activities
valuable and worthwhile, and recommendstheir continuation.
NEWSLETTER
"Estuary News," the program newsletter,
is sent
quarterly to over 20,000 subscribers. Three to four
thousandadditional copies of each issue are distributed
at locations such as the NewJersey Aquarium and the
CapeMayFerry, and at public events.
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FACT SHEETS
Thirteen fact sheets have been issued, with over 50,000
copiesin circulation, to libraries, educationalinstitutions,
nonprofit
groups, and the general public.
They
summarize research results of the Delaware Estuary
Programand provide pertinent information for concerned
citizens.
PUBLIC ACCESSGUIDE
Forty thousand copies of "The DelawareEstuary Public
Access Guide" were produced and distributed
in
cooperation with a regional powerutility, whosemention
of the guide in its monthlybillings resulted in hundreds
of phonecalls.

The
Delaware
Estuary
Public
Access
Guide

Figure46. TheDelaware
EstuaryPublicAccess
GuideCover
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MAP POSTER
A popular poster produced by the U.S. Fish & Wildlife
Service has been widely distributed. It features a map
of the Estuary and photographs of key species.
SPEAKERSBUREAU/ESTUARYDISPLAYS
PEC/ANJECstaff and many task force membershave
made over 150 presentations,
speaking about the
Estuary to Rotary and Kiwanis clubs, wildlife clubs,
senate and congressional subcommittees, education
associations, and university and high school classes.
Traveling displays have been set up and staffed at a
variety of trade showsand conferences in the area.

Figure47. Program
boothat the 1994Delaware
RiverDaysat Penn’s
Landing,Philadelphia,PA. Over 15,000 people visited the booth
Delaware River and Bay history from Stacey Roth and David Emerson.

to hear about

MEDIA OUTREACH
The Program’s media outreach strategy includes public
service announcements, cable and public television
coverage, press releases, and contributions to area
newspapers.
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"800" TELEPHONENUMBER
Over 5,000 people per year call the toll free Program
information telephoneline to request publications, to get
information about regional events, and to establish a
personal connection to the Program.
CORPORATE OUTREACH
The Program’s corporate outreach strategy has included
contacts with Public Service Electric and Gas, Atlantic
Electric, Delmarva Power and Light, and the Campbell
Soup Company.These contacts led to articles on the
Program in employee newsletters, articles in company
newsletters accompanying
monthly utility bills, and full
funding of the design and production of 40,000 Program
bumperstickers.
RADIO ANNOUNCEMENTS
Radio announcementsare produced quarterly through
the University of DelawareSea Grant College.
SLIDE SHOWVIDEO
A seven-minute program video, "Where the River Meets
the Sea," was produced.
MINI-GRANT PROGRAM
Small projects are funded through the mini-grant program which
offers individual grants of up to $5,000 each. Organizations and
individuals receive grants to work on projects that increase public
awarenessof the Estuary or increase participation in efforts to
address problems. Since its inception in 1991, 40 grants have
been awardedfor a total of $156,200. Activities funded through
the mini-grant programvary, but all multiply the numberof people
educated about the importance of the Estuary and unify the
organizers and participants in efforts to enhanceand protect the
Estuary and its resources.
The following are someof the activities funded through minigrants that have beenparticularly innovative:

Fortyminigrants have
been awarded
since 1991,
for a total of
$156,200.

The Friends of Pennypack Park and the Philadelphia Water
Department received a joint grant to fund a stormwater sewer
pollution prevention pilot project. The project included surveying
local households, painting stencils on storm drains, and
distributing door hangers which explain the project. The second
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survey showed an improvement in public
water pollution prevention.

awareness of storm

Finn-Tech Industries and L/mull Laboratories have been awarded
grants to train volunteers and to conduct an annual horseshoe
crab census.
The Gloucester City
(New
Jersey)
Community Development Program
held a science fair
and festival in May
1992, attended by
over 300 students
from seven local
schools and 200
parents, teachers,
and
interested
neighbors.
The
event was held in
Proprietors Park, an
important public
access site recently
established
with
Green
Acres
funding from the
State
of
New
Jersey.

Figure 48. Horseshoe Crab Census, Moore’s Beach, NJ. Irv Palmer (L) and Peter
Himchak(F~ work on 1994 horseshoe crab census. Palmer is an education specialist at the NJ
State Aquarium and also helps to bleed horseshoe crabs at Limuli Lab. Himchakis with the
NJDEPDivision of Fish, Gameand Wildlife. Both volunteered for the census. (Photo: Bill
Buchanan)

The Nature Conservancyin Pennsylvania was awardeda grant for
its Bristol Marsh Education and Restoration Program. This
program focused on improving habitat protection in this rare
freshwater tidal marshin an urban and industrial setting.
ACTION PLAN DEMONSTRATIONPROJECTS
The Delaware Estuary Program identified several local problems
that could be addressed quickly through demonstration projects.
These action plan demonstration projects are designed to get
experience in problem identification and solution implementation
on a small scale, and to provide a basis on which cost and time
requirements for larger projects and the CCMP
as a whole maybe
based. The projects which were chosen addressed problems
relating to nonpoint source pollution, local waterwaymanagement
and planning, seafood production, and endangeredspecies habitat.
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Oneparticularly successful project, the RedClay Creek Project,
involved the development of best managementpractices for
reducing nonpoint source pollution
generated by growing
mushrooms,a major agricultural business in Pennsylvania. The
RedClay Creekis a major tributary of the Christina River and is a
source of drinking water for the city of Wilmington. With a
$142,000 grant from the Program and a $47,333 county match,
the project wasable to control runoff with a few relatively simple
measures.

Figure49. AnActionPlanDemonstration
Projectat RedClayCreekinvolvedthe
development of BMPsfor reducing pollution

associated with growing mushrooms.

The success of this project has led to the developmentof water
quality management
plans for 20 other agricultural operations in
the watershed. Tours of the three participating farms are given on
a regular basis, and the success of the best management
practices
has been written about in several newspapersand magazines. Of
equal importance, the project has significantly improvedworking
relationships amongcounty officials and farmers.
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E. Public Involvementin the Program
The CACrepresents a broad spectrum of major users and interest
groups of the Estuary. The membershipincludes representatives
of industry, municipalities, civic associations, and environmental
groups from all three states. As a direct link betweenthe general
public and the study managers, the CACis part of the formal
structure of the Program. CACmemberskeep their constituents
informed of estuarine issues and progress, and, in return, make
the concerns of their membersknownto the Programstaff. They
have debated, drafted, and reviewed the policies that becamethe
framework for the CCMP.The organizations represented in the
CAChave a strong voice when acting together to protect and
restore the Estuary.
Following the release of the Preliminary Conservation and
ManagementPlan (PCMP)in 1992, the program madea concerted
effort to explain the issues and receive input from the public.
Press releases were mailed, a concise summaryof the PCMPwas
distributed, a public commentguide was prepared, a special issue
of the newsletter was mailed to 9,000 individuals and groups, and
eight public meetings were organized around the Estuary so that
individuals would have the opportunity to provide crucial input to
the process.

CAC
members
keeptheir
constituents
informedof
estuarine
issuesand
progress,
and,in
return, make
the concerns
of their
members
knownto the
Program
staff.

In January1995, the Programreleased the draft of this document,
"A ManagementPlan for the Delaware Estuary". The Program
printed 2,500 copies of the full documentand 5,000 copies of the
Executive Summary.To coincide with the Plan’s release, the CAC
held a press conference, issued press releases, paid for radio ads
on several regional radio stations, paid for a 1/eth pagenewspaper
ad in several regional newspapers, and placed posters at PECO
stations and on SEPTAbuses.
Over 1,200 individuals
called the Program’s 800 number to
request a copy of the Plan. Nine public meetingswere held, three
each in Delaware, New Jersey, and Pennsylvania. Over 325
residents attended these meetings and were given an opportunity
to commenton the Plan. In addition, Program staff attended
numerouslocal government meetings, from Planning Commissions
to state-wide local governmentorganizations, at which over 600
county and municipal officials had an opportunity to commenton
the Plan. Written comments were also received from 74
individuals and organizations.
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A detailed summaryof the componentsand Program responses is
available in a separate Programreport, titled "DelawareEstuary
Program Draft Plan: Summaryof Public Commentsand Program
Responses". These comments resulted in many substantive
changesto the information content and treatment of issues in the
final CCMP.These changes include the addition of two new
actions; identification
of priority actions; information on the
importance of forested land forestry stewardship programs; and
information on the importance of farming as a land use within the
region and the needfor incentives to protect this use and the land
base. In addition, as a direct result of public comment,the
Programinitiated developmentof a Strategic Action Plan. This
documentwill function as a detailed multi-year work plan for the
priority actions.
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Recommendations
Proposed actions provide opportunities for public education about the Estuary and
communityinvolvement, at the individual and organizational levels, in carrying out
activities. All of the following public education and involvement actions will be used
to further the goals and objectives of the DelawareEstuary Programthrough actions
undertaken by the participants
of the estuary coordinating conferences. The
participant agencies/organizations/individuals of the estuary coordinating conferences
mayuse these actions to disseminate information on their activities,
newresearch
findings, proposedpolicies, howindividuals can help to implement CCMP
actions, the
status of CCMP
implementation, and to provide information on how individuals can
becomeinvolved in commenting on or participating
in Delaware Estuary Program
activities.
The philosophy of the DelawareEstuary Programis to build partnerships and focus the
creative energies and talents of individuals and organizations throughout the region in
addressing these identified needs. Sustainable developmentis a major theme of the
programand will be addressed, as appropriate, in all of the proposed actions. All
paper products will be printed on recyclable paper and, to the extent possible,
products will be available electronically and at resource centers for on-site use.
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Status:C = Full commitment;
P = Partial commitment;
,# = Priority action
ACTION
ACTIONE1 :
Existing
Public
Participation
Program

RESPONSIBLEENTITIES
Lead: DNREC
Partners: Public Participation
Task Force Members (See
Appendix C) and other
interested parties

DATE
Sept
1996

RESOURCENEEDS
Approximately
$200,000 per year

STATUS

p,Z

Whatand How: The DelawareEstuary Programinitiated a public participation program
in 1989. The Public Participation Programis described in detail at the beginning of
this chapter. The following activities will continue to be meaningful after the CCMP
is completed:
4> "Estuary News" newsletter
~> Mailing list maintenance
A speakers bureau
Mini-grants
Updates of slide shows and videos
Bi-annual reports
Updatesof existing public access
guide

~
~
~
~
~
~

Corporate outreach
Media outreach
Displays
Toll-free telephone line
Fact sheets
Existing posters

The componentsshould not be funded separately; together, they form an integrated
public education program. The $200,000 per year estimate would include the salary
of a public participation coordinator (or contractual assistance) whowould work with
the Public Participation ImplementationTeam(formerly called the Public Participation
Task Force, see AppendixC) to provide input on all public participation activities.
Subcontractors maybe used to complete individual tasks. The States of Delaware,
NewJersey, and Pennsylvania should commit to funding this item and participating
on the Implementation Team. The State of Delaware, DNREC,has committed to
chairing the Implementation Teamuntil such time as the Partnership for the Delaware
Estuary, Inc. is established and is able to perform this function. Federal agencies,
local governments, and stakeholder organizations should also be involved on the
advisory committee.Efforts should be madeto enhanceexisting activities with similar
purposes before initiating newactivities. All activities included under this action
should be used to reach the targeted audiences identified in Action E9. The Public
Participation Implementation Teamwould report out periodically at an estuary
coordinating conference on its progress.
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Measure of Success:

ACTION

RESPONSIBLE
ENTITIES

ACTIONE2:
Public
Meetings and
Workshops

Lead: Non-profit
organizations, such as the
Partnership for the Delaware
Estuary,Inc.
Partners: Public Participation
Task Force Members(See
AppendixC) and other
interested parties

DATE
As

Needed

RESOURCE
NEEDS

STATUS

$500 and 1 month
staff time per
workshop/forum

P

What and How: This action recommends continuation
of public forums to discuss
issues of importance to the Delaware Estuary, attending
public meetings and
workshops to promote Estuary issues, and sponsoring workshops to educate and train
targeted groups on particular issues of interest relating to the Estuary. Public forums
would be organized by the Public Participation
Implementation Team(See Action El),
either independently or in conjunction with other interested parties, on an as-needed
basis to be determined by the participants
of the estuary coordinating conferences.
Representatives of the participating agencies/organizations of the estuary coordinating
conferences and/or individual volunteers would attend targeted public meetings and
workshops sponsored by other organizations,
including,
but not limited to, town
council meetings, conferences, and seminars in order to promote Estuary issues of
interest to the audience at each meeting. In addition, three teacher workshops would
be sponsored (one in each state) per year by the Public Participation
Implementation
Team, and the Implementation Team would work with other educational organizations
to incorporate Delaware Estuary Program material into existing teacher workshops.
Finally,
Estuary tours would be held for the State Legislatures and Congress. The
Public Participation Implementation Teamwould report out periodically
at an estuary
coordinating conference on its progress.
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Measure of Success: 100 people attended the Salem Nuclear Power Plant mitigation
discussion sponsored by Delaware Estuary Program; attendance at future public
forums should be similar.
Attendance by 20 educators at each educator workshop.
Commitment for change by audiences at workshops and forums.

ACTION E3:

ACTION
ACTIONE3:
Annual
Events

RESPONSIBLE
ENTITIES

DATE

Lead: Non-profit
organizations, suchas the
Partnershipfor the Delaware
Estuary,Inc.
Partners: Appropriatepublic
andprivate entities

October
1996

RESOURCE
NEEDS
Approximately
$25,000per year to
cover event
expenses,including
staff time, comfort
stations, ferry
service, trash
collection,rentals,
etc.

STATUS
P

What and How: Festivals designed to draw people to the waterfront are currently
hosted/sponsored annually by non-profit organizations. Non-profit organizations, such
as the Partnership for the Delaware Estuary, Inc., that participate
at the estuary
coordinating conferences, should consider holding additional waterfront festivals with
the goal of providing at least one event within an hour’s drive from all areas in the
Estuary. Each festival
would have an Estuary theme and offer hands-on activities,
resource-related educational materials and displays, and opportunities for involvement
and participation.
The Delaware Estuary Program has instituted
such an event, as has
the University of Delaware (Coast Day), the Delaware Bay Schooner Project (Bay Day),
and Penn’s Landing (River Days). The non-profit
participants
of the estuary
coordinating conferences should continue to hold the annual event initiated
by the
Delaware Estuary Program and provide input/assistance
as needed for other ongoing
events, as well as institute
new events as the need arises.
The non-profit
organization(s)
that continues the event initiated
by the Delaware
Estuary Program should establish an implementation team to plan and oversee festival
activities.
The States of Delaware, NewJersey, and Pennsylvania, appropriate local
governments, site representatives, and other interested groups should participate on
the implementation team, as well as provide displays or presentations at the event.
Corporate sponsors should be sought to offset expenses. The focus of the event
should be primarily educational and should highlight the natural resources and uses of
the Estuary.
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Measure of Success: 10 percent annual increases in attendance.
Increases in
participation
in planning and a 10 percent annual increase in sponsorship of the event
from Estuary stakeholders. Increases in media coverage.

ACTION
ACTIONE4:
Educational
Initiativesin
Support of
the Land
Management
Action Plan

RESPONSIBLE
ENTITLES
Lead: USEPA
RegionIII
Partners: Appropriatelocal
governmentsand public and
private entities

DATE
Sept
1996

RESOURCE
NEEDS
$2,500to print
materials and .25
staff per year

STATUS

P/

What and How: This action provides for development and distribution
of minicourses/material for the general public, college-level classes, or professional courses
(and workshops for targeted audiences) that explain land use managementdecisionmaking processes, managementtechniques for each of the major cities and all of the
counties in the Estuary watershed, and the opportunities for public involvement in
these processes, and how local residents can contribute to the control of nonpoint
source pollution.
USEPARegion III will establish an Implementation Team to work
with state and local organizations,
whenever possible,
on the mini-courses
to
maximize resources and eliminate possible duplication of effort.
Existing materials
should be evaluated for adaptation and use before new materials are developed. The
Implementation
Team would report out periodically
at an estuary coordinating
conference on its progress.
Measure of Success: Attendance of ten individuals
reprint materials annually.
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ACTION E5: Develop Educational
Action
Plan

ACTION
ACTIONE5:
Educational
Initiativesin
Supportof
Water Use
Action Plan

/nitiatives
;

in Support

of Water Use

RESPONSIBLE
ENTITIES

DATE

RESOURCE
NEEDS

STATUS

Lead: Non-profit
organizations,suchas the
Partnershipfor the Delaware
Estuary,Inc.
Partners: Appropriatepublic
andprivate entities

October
1998

$5,000to print
materials or produce
public service
announcementsand
.25 staff year
annually

P

What andHow: This action provides for the development and distribution
of materials
and public service announcementsfor the general public (and workshops for targeted
audiences) that explain the water budget for the Estuary and its tributaries,
water
quality conditions at primary-contact recreation areas, how boater behavior can affect
the Estuary, the need and economic benefits of water conservation, the impact of
stream flow diminution on water supplies and living resources, the value of maritime
commerceto the region, the potential beneficial uses and impacts of dredged spoils,
how certain land use practices can impact water quality, and low-impact public use
of recreational resources. Other activities,
such as educational signs at recreational
areas and boat ramps, should also be implemented. Non-profit organizations, such as
the Partnership for the Delaware Estuary, Inc. should work with state and local
organizations, whenever possible, on producing materials and workshops to maximize
resources and eliminate possible duplication of effort. Existing materials should be
evaluated for adaptation and use before new materials are developed.
Measure of Success: To satisfy
demand, 20,000 Delaware Estuary Program public
access guides are printed per year. Responsesto surveys indicate an increase in use
of water conservation
measures. Placement of one educational
sign per year.
Attendance by 10 or more people at each workshop.
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ACTION
ACTIONE6:
Educational
Initiativesin
Support of
the Habitat
andLiving
Resources
Action Plan

RESPONSIBLE
ENTITIES

DATE

Leads: DNREC,NJDEP,
PADEP
Partners: Appropriateprivate
andpublic educational
institutions

October
1998

RESOURCE
NEEDS

STATUS

Approximately
$10,000 and .25
staff year per year
per state

What and How- Curricula, mini-courses, portable displays, and activity
developed that increase awareness and understanding of:

P

kits

would be

Courses should be targeted for school children, grades K-college, educators, and the
public. Subjects will be identified
in Needs Assessments conducted by State Aquatic
Resources Education Programs. The portable displays and activity
kits should be
available to loan out to environmental educators in each state. Also training and
in-service
programs should be developed for teachers and workshops should be
conducted for targeted audiences. State agencies should work with state and local
educational organizations,
such as the departments of public instruction,
science
teacher associations, and environmental education associations, whenever possible,
to ensure coordination with established curricula and to avoid duplication of effort.
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Existing materials should be evaluated for adaptation and use before new materials are
developed.
Measure of Success: Attendance by 20 educators at each mini-course and demand
for additional mini-courses on the items listed above. Ten or more requests to borrow
displays and activity kits per year.

ACTION E7: Deve/op Educationa~
Action Plan

ln~tiatives

in Supp~t Of the Toxics

II

ACTION
ACTIONE7:
Educational
Initiativesin
Supportof
the Toxics
Action Plan

RESPONSIBLE
ENTITIES

DATE

Lead: Non-profit
organizations, suchas the
Partnershipfor the Delaware
Estuary,Inc.
Partners: Appropriatepublic
andprivate entities

October
1998

RESOURCE
NEEDS
$2,000to print
materialsand.1
staff year per year

STATUS
P

What andHow:Using various educational tools (newsletters,
workshops, etc.), nonprofit organizations, such as the Partnership for the Delaware Estuary, Inc., should
develop and implement a strategy for educating the public and targeted audiences on:
- --- ,,~

iu

The proper use and disposal

~. ii

of household hazardous wastes;

The proper use and disposal of agricultural

pesticides;

The proper use and disposal of industrial/commercial
Any fish consumption advisories

hazardous wastes;

in the Estuary;

Less hazardous and reduced chemical farming practices;
Non-toxic or less toxic alternatives

and

to household hazardous substances.
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Non-profit organizations, such as the Partnership for the Delaware Estuary, Inc.,
should work with state and local organizations, wheneverpossible, on educational
materials and programs to maximizeresources and eliminate possible duplication of
effort. Existing materials should be evaluated for adaptation and use before new
materials are developed.
Measureof Success:Reduction of pesticides in sediment, water, and biota. Increases
in quantities of pesticides received by collection programs. Increases in numberand
frequency of household hazardous waste collection
programs in each county.
Increases in level of involvement by public. Attendanceby 10 or more people at each
workshop. 10 percent increase in the use of household hazardous waste collection
sites annually.

ACTION
ACTION Ea:
Public
Attitude
Surveys

RESPONSIBLEENTITIES
Lead: Public Participation
Implementation Team(See
Action E1 )
Partners: Public Participation
Task Force Members (See
Appendix C) and other
interested parties

DATE
July
1996;
every
five
years
thereafter

RESOURCE NEEDS

STATUS

Supplies & materials
$5,000 plus .1 staff
year

C

Whatand How:The Public Participation Implementation Team(See Action El) should
publish a public attitude survey during 1996. This will establish a baseline of public
knowledgeabout the Estuary. It will also quantify the public’s stated willingness to
change individual behavior to help improve the Estuary. Twenty thousand surveys
would be distributed in the newsletter. Another 20,000 surveys should be distributed
through other vehicles. Every five years thereafter, the Implementation Teamshould
repeat the survey to measure attitude changes.
The Public Participation
Implementation Teamwould report out periodically
at an estuary coordinating
conference.
Measure of Success: An increase

in public

knowledge and concern for

the Estuary

as

indicated by each 5-year survey and a 25 percent return rate on the survey.
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ACTION E9:
Target
Audiences

RESPONSIBLE
ENTITIES

DATE

Lead: Public Participation
Implementation Team(See
Action E1 )
Partners: Public Participation
Task Force Members(See
Appendix C) and other
interested .parties

Sept
1996
and
then
annually

AND INVOLVEMENT

RESOURCENEEDS

STATUS

Covered under E1

C

What and How: Each year the Public Participation
Implementation
Team (See Action
El) will
recommend messages and identify
target audiences based upon actions that
have commitments for implementation
in a given year. The priority
educational
messages would then become the themes of the newsletter,
press releases,
workshops,
and other educational
activities
described
in this
chapter.
The
Implementation
Team would determine
the best methods to get these messages to
the targeted
audiences. The Public Participation
Implementation
Team would report
out periodically
at an estuary coordinating
conference.
Measure of Success:

The measures of success are covered by the other

ACTION

RESPONSIBLEENTITIES

ACTION E10:
Ecotourism in
the Estuarine
Region

Lead: Public Participation
Implementation Team (See
Action E1 )
Partners: Public Participation
Task Force Members(See
Appendix C) and other
interested parties

DATE
When
Funded

action

RESOURCENEEDS
Approximately
$10,000 per year
per state and .1
staff year

items.

STATUS
P

What and How: The Public Participation
Implementation
Team (See Action El) should
work with tourism offices
and economic development interests
to provide information
on ecotourism
opportunities
and barriers
and to include opportunities
in tourism
advertisements
and information
packets. This information
should include the tourist
carrying capacity of a given site, the natural resource impact of overuse of a site, and
how to prevent against overuse. The Public Participation
Implementation
Team should
also encourage tourism offices
and economic development interests
to de-emphasize
or drop specific
sites in their advertisements
if these sites are showing signs of
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ecological stress due to recreational
use. The Public Participation
Implementation
Team would report out periodically
at an estuary coordinating
conference on its
progress.
Local officials
and land owners should be involved in the development of any
ecotourism materials that would bring tourists to their areas, to determine which areas
should be targeted for tourism and which areas should be preserved for undisturbed
habitat.
Measure of Success: Information included in tourism advertisements and information
packets. Increase in sales and other revenues accruing to local businesses stemming
from the increase in ecotourism. Development of the infrastructure
to meet the needs
of tourists and construction of visitor centers, marine facilities,
and recreational
facilities.

ACTION
ACTION
E11 :
Citizen
Monitoring
Data and Use
of Best
Available
Technology

RESPONSIBLE
ENTITLES
Lead: State natural
resources agencies
Parsers: USEPA,DRBC

DATE
January
1997

RESOURCE
NEEDS
.5 staff year per
year per state

STATUS

c/

What and How: The Delaware Estuary Program has identified
specific
monitoring
needs and objectives.
Citizen monitoring of water quality,
species diversity
and
density, and habitat quality should be used wherever possible to fulfill
these
monitoring needs and objectives. Monitoring results (synthesized data, trend analysis)
would be publicized
in the Program newsletter
and on the Regional Information
Management Service.
Staff from DNREC, PADEP, and NJDEP should work with existing
groups who are
organizing
citizen
monitoring
programs throughout the Estuary, such as the
Riverkeeper Network, Delaware Stream Watch, Stroud Water Lab, and the Watershed
Association’s monitoring program, and encourage the use of best available technology
for monitoring activities.
Measure of Success: Creation of an open exchange among the various citizen
monitoring
programs. Generation of data that is actively
used by management
agencies and improved standardization
of methods among citizen monitoring groups.
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Conveningof two tri-state monitoring coordination meetingsper year. Publication of
oitizen monitoring results bi-annually.
ACTION E12:

ACTION
ACTION E12:
"Hands-On"
Educational
Activities and
Volunteer
Stewardship
Opportunities

~omo~el-lands-On Educational Activities

RESPONSIBLE
ENTITLES
Lead: Public Participation
Implementation Team (See
Action E1 )
Partners: Public Participation
Task Force Members(See
Appendix C) and other
interested parties

DATE
Sept
1998

and Volunteer

RESOURCENEEDS
Covered under E1

STATUS
P

Whatand How:The Public Participation Implementation Team(See Action El) should
work to incorporate DelawareEstuary information into existing hands-onand volunteer
programs, promote participation in existing programs, and encouragedevelopmentof
new programs where none exist. A first step to implementing this recommendation
would be to prepare an inventory of existing programsand determine spatial gaps in
offerings. Examplesof volunteer stewardship opportunities include the horseshoecrab
census, river cleanups, and adopt-a-wetland programs. The Public Participation
Implementation Teamwould report out periodically
at an estuary coordinating
conference on its progress.
Measure of Success: Offering of one or more hands-on activities/volunteer
opportunities at locations within 10 miles of all elementaryand secondaryschools in
the estuarine basin.
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ACTION
ACTIONE13:
Floating
Classrooms

RESPONSIBLE
ENTITIES
Lead: Non-profit
organizations
Partners: Appropriatepublic
andprivate entities

DATE
Sept
1996

RESOURCE
NEEDS

STATUS

Undetermined

P

What andHow: Although several organizations offer programs that provide individuals
with environmental educational opportunities
on the Estuary, currently
only one
organization, the Delaware Bay Schooner Project, has a floating classroom established
and available
year round (weather permitting).
Non-profit
organizations
should
implement floating classrooms that teach the public and targeted audiences about the
Estuary.
Measuresof Success: A floating
communities by May 1996.

ACTION
ACTIONE14:
Outreach
Articles in
Trade
Magazines
and Journals

classroom available

RESPONSIBLE
ENTITIES
Lead: Public Participation
Implementation Team(See
Action E1)
Partners: Public Participation
Task Force Members(See
AppendixC) and other
interestedparties

DATE
Sept
1998

to visit

all

interested

RESOURCENEEDS

coastal

STATUS

Coveredunder E1

P

What and How- This action provides for the development and publication of articles,
in appropriate
trade publications
for targeted audiences, to explain specific
managementpractices for reducing pollution
impacts to the Estuary, programs that
have worked effectively
in other states, and emerging estuarine resource issues. The
Public Participation
Implementation Team(See Action El) should encourage editors
of the targeted publications to either prepare appropriate articles or to publish articles
submitted by the Public Participation
Implementation Team members or state/local
organizations.
The Public Participation
Implementation
Team would report out
periodically
at an estuary coordinating conference on its progress.
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Measureof Success: Letters to the editors in response to articles
published every year.

ACTION

RESPONSIBLE
ENTITIES

ACTIONE15:
Productionof
Public
Education
Products

Lead:Public Participation
ImplementationTeam(See
ActionE1)
Partners:Public Participation
Task Force Members(See
AppendixC) and other
interestedparties

DATE
When
Funded

and three articles

RESOURCE
NEEDS

STATUS

*See below

What and How: Several publications
that would increase public awareness of the
Delaware Estuary should be produced; for example, an historical
and cultural guide
is a missing and necessary component of the Program, which could provide a different
approach to reach target audiences. Other items might include: a calendar of
photographs, paintings, or other artwork that highlights public events and Program
information;
a pamphlet on activities
that citizens can undertake to enhance the
environment; and a poster promoting a positive
"vision"
of the Estuary. All
publications should be produced in partnerships with appropriate organizations. For
example, the calendar should be produced in association with regional art leagues.
Federal, state, and local governments should provide technical advice and information
on historical and cultural sites in their jurisdiction.
No publication should be initiated
until it is determined that similar publications do not exist. The Public Participation
Implementation Team (See Action El) would report out periodically
at an estuary
coordinating conference on its progress.
* Resource Needs: Approximately $15,000 to develop the cultural
and historical
resources guide and print 20,000 copies; approximately $10,000 to develop the
"What You Can Do" guide and print
20,000 copies; approximately
$30,000 to
develop and print 10,000 calendars,
which could be sold to reduce the cost;
approximately $15,000 to develop and print 20,000 posters. The publications should
be funded through donations, except for staff time spent providing technical advice
on the guide.
Measure of Success: Demandfor the guides and poster requires reprinting every two
to three years. Demandfor the calendar is sufficient
to justify an annual printing.
Increased visits to historical and cultural sites by the public. Federal, state, and local
governments provide technical advice and information on historical and cultural sites
in their jurisdiction.
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ACTION

RESPONSIBLEENTITIES

DATE

RESOURCE NEEDS

STATUS

ACTION E16:
Electronic
Bulletin
Boardsto
Disseminate
Information

Lead: Public Participation
Implementation Team(See
Action El)
Partners: Public Participation
Task Force Members(See
AppendixC) and other
interestedparties

Ongoing

.1 staff year per
year to provide
informationto
bulletin boardsother
than RIMS

P

Whatand How:Electronic bulletin boardsare becomingone of the easiest and most
cost effective waysof transferring information. Bulletin boards provide a unique
accessto individuals whomight not have other opportunities to obtain information
about the DelawareEstuary. The Delaware Estuary Programestablished a Regional
Information Management
Service that includes an electronic bulletin board (See
Chapter IX). The Public Participation ImplementationTeam(See Action El) should
also contact and work with universities to provide accessto national and regional
bulletin boards such as Internet, DNREC
On-Line, the DelawareDivision of Public
Health’s bulletin board, the DelawareDepartmentof Agriculture bulletin board, the
SouthJersey ResourceConservationand Development
District bulletin board, and the
NonpointSourcePollution Bulletin Board.Other bulletin boardswouldbe investigated
for their suitability. The Public Participation ImplementationTeamwouldreport out
periodically at an estuary coordinatingconferenceon its progress.
Measureof Success: At least 50 requests for information are advertised on the
bulletin boardsper month.
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ACT/ON E17:

ACTION

Establish Estuarine Resource Sections Within Existing
Libraries and Environmental Centers

RESPONSIBLE
ENTITIES

ACTIONE17:
Lead: DNREC,PADEP,
Estuarine
NJDEP
Resource
Sections
Within
Existing
Libraries and
Environmental
Centers

DATE
Ongoing

RESOURCE
NEEDS
Approximately.3
staff year and
$30,000the first
year; .1 staff year
& $1,000 to
maintain

STATUS
P

What and How: The Delaware Estuary Program receives numerous requests for
reports every month. Providing Estuary materials at strategic locations should be more
cost effective than sending the materials out to individuals. Existing facilities
should
establish Estuarine Resource Sections to provide the public with information about the
Estuary. The information should include all reports, videos, and other items published
by the Delaware Estuary Program, a bibliography of other available scientific
reports
or literary
works on the Estuary, and, where they are available, a list of resource
people and a list of speakers. In addition, computer terminals should be available at
the centers to provide access to RIMS and other information networks.
Existing libraries and environmental centers should be contacted to determine if they
would serve as a resources center. The regional community would participate in the
selection of sites. Staff would be responsible for sending all information to the centers
on a periodic basis. Availability
of centers would be advertised through newsletters,
public events, and press releases.
Measure of Success: Establishment of six new Estuary Resource Sections.
from the centers that at least 10 people per month are using the materials.

Reports
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ACTION
ACTION E18:
Storm Drain
Stenciling
Programs

RESPONSIBLEENTITIES
Lead: Local governments/
sewer authorities
Partners: Environmental
groups, civic associations

DATE
Sept
1996

RESOURCENEEDS
Less than $5,000
per municipality
($10,000 per year)

STATUS

p,/

Whatand How:This action provides for a volunteer program; volunteers would use
stencils and spray paint at storm drains to convey the messagethat the storm drain
goes directly to the Estuary. Stenciling would be coupled with public service
announcementsand educational materials that teach the public not to dumpoil or
other wastes downstorm drains.
Measureof Success:Implementation and maintenance (re-painting)
two municipalities per year.

ACTION

RESPONSIBLEENTITIES

ACTION E19:
Educator
Briefings and
Challenge
Grants for
Schools

Lead: Non-profit
organizations, such as the
Partnership for the Delaware
Estuary, Inc.
Partners: Appropriate public
and private entities

DATE
When
Funded

of programs

RESOURCENEEDS
Approximately
$50,000 per year
should be made
available in grants;
$25,000 per year
to administer the
program

STATUS
P

Whatand How:Non-profit organizations, such as the Partnership for the Delaware
Estuary, Inc., may wish to arrange meetings with interested administrators to
encourage them to incorporate estuarine education into their school curricula. A
modelpolicy should be prepared for school board consideration, such as the policy on
environmental education developed by the Riverton Board of Education. A grant
program should be established which provides matching funds to schools that adopt
the policy for use in developing whole language curricula, provide Estuary-based
environmental education and field trips, and environmental libraries. Availability of
grants would be advertised annually and the appropriate non-profit organizations
would meet with at least 10 school districts per year. Wheneverpossible, this effort
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would be coordinated with existing organizations that offer similar programs to
maximizeresources and streamline the application process.
Measureof Success:Demandfor the grant funds. Adoption of the model policy by
three school boards per year.

ACTION

RESPONSIBLE
ENTITIES

DATE

ACTION E20:
Permanent
Estuary
Displays

Lead: Non-profit
organizatior~s, such as the
Partnership for the Delaware
Estuary, Inc.

When
Funded

RESOURCENEEDS
Approximately
$5,000 to $15,000
per display &
$1,000 per year for
display repairs and
maintenance and .5
staff year

STATUS
P

Whatand How:Non-profit organizations, such as the Partnership for the Delaware
Estuary, Inc., should place permanentdisplays in locations aroundthe Estuary that are
visible to a large audience, such as ferries, the NewJersey State Aquarium, Penn’s
Landing, State Parks bordering the Estuary, and visitor centers. Non-profit
organizations should negotiate donated space in the various sites identified and
develop appropriate displays, with communityinput.
Measureof Success:Establishment of one new display per year.

ACTION
ACTIONE21 :
Mascot for
the Estuary

RESPONSIBLEENTITIES
Lead: Public Participation
Implementation Team(See
Action E1 )
Partners: Public Participation
Task Force Members(See
Appendix C) and other
interested parties

Whatand How:The Public Participation

DATE
When
Funded

RESOURCENEEDS

STATUS

Approximately
$5,000 to $10,000
and .1 staff year

Implementation Team(See Action El), with

public input, should identify
an appropriate mascot character for
a horseshoe crab or a historical
figure.
A costume should be
public events.
A caricature
of the mascot should be used in
Volunteers
would be asked to wear the costume at public

the Estuary, such as
designed and used at
printed
materials.
events.
The Public
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Participation
coordinating

Implementation
conference on its

Measure of Success: Positive

ACTION

Team would report
progress.
public

out periodically

at an estuary

response to the mascot.

RESPONSIBLE
ENTITIES

ACTIONE22:
Lead:Public Participation
Delaware
Implementation Team(See
Estuary
ActionE1)
Environmental Partners:Public Participation
Badge
Task Force Members(Sea
AppendixC) and other
interested parties suchas
scouting and youth
organizations

DATE
When
Funded

RESOURCE
NEEDS

STATUS

$1,000 per badge
design and .25 staff
year

What and How: The Public Participation
Implementation Team (See Action El) should
work with scouting groups, and other youth groups, to establish local environmental
badges for the Delaware Estuary. The environmental badge should be awarded when
an individual
has completed an activity
that demonstrates individual
action or
responsibility
for the health of the Estuary. The Public Participation Implementation
Team would report out periodically
at an estuary coordinating
conference on its
progress.
Measure of Success: Adoption of a Delaware Estuary
scouting or youth group per year.
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ACTION E23:

ACTION
ACTIONE23:
Watershed
Signs on
Roadways
and
Watershed
Education

Develop and Place Watershed Signs on Roadways and
Promote Watershed Education

RESPONSIBLE
ENTITLES

DATE

RESOURCE
NEEDS

Lead: DNREC,PADEP,
NJDEP
Partners: Appropriatepublic
andprivate entities

When
Funded

$5000 to produce
and place signs and
.25 staff year per
year

STATUS

What and How: The state water resources agencies should work with Departments
of Transportation and other roadway authorities,
local governments, and watershed
associations to place signs along major roadways that indicate when a traveler is
entering the Delaware Estuary’s (or one of its tributary’s)
watershed or incorporate the
Delaware Estuary logo on existing signs. The signs could also include other important
information, such as the number of people relying on the watershed for drinking water.
The watershed signs would re-enforce the concept of watershed and instill
a sense of
ownership for individual watersheds.
Measures of Success: Placement of watershed signs on one major roadway per year
in the Estuary region.
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CHAPTERVIII:

Monitoring Action Plan

H

istorically,
monitoring activities in the DelawareEstuary
have been designed to address regulatory needs. Ambient
water quality monitoring of the Estuary has provided
managerswith an indirect evaluation of the regulatory compliance
of municipal and industrial dischargers to the systemby assessing
whether water quality standards were being met and designated
uses were being achieved. A major thrust of living resources
monitoring has been to evaluate commercial and recreational
fisheries and to set catch limits.
The regional cooperative environmental monitoring plan that has
been developed by the Delaware Estuary Program ad hoc
monitoring committee will provide information 1) to measurethe
effectiveness of implemented action plans, 2) to evaluate the
ecological health of the Estuary, and 3) to enhance our
understanding of the ecosystem (Sharp and Walsh, 1995; Tetra
Tech, Inc. 1994). It incorporates ongoing monitoring activities,
with somemodifications, and is intended to be a cooperative
effort of the three states, the federal government,and industry.
Regional coordination and integration of ongoing monitoring
activities can reduceoverlap and duplication, increase efficiencies
in data collection and analyses, improve our ability to compare
results between monitoring programs, force a cross-cutting
synthesis, and provide the Estuary-wide perspective needed to
effectively manageour estuarine resources.

Theregional
environmental
monitoring
plan
incorporates
ongoing
monitoring
activities,
with some
modifications,
andis
intendedto
be a
cooperative
effort of the
three states,
the federal
government,
andindustry.

The environmental monitoring plan is focused on the key areas of
water quality, toxics, living resources, and habitat/land cover/land
use. Four goals were developed by the ad hoc committee:
To measurecurrent status and trends in indicators of the
condition of the Delaware Estuary (and surrounding
watershed) on a system-wide basis with known
confidence.
To obtain information on variables that mayinfluence the
condition of the Delaware Estuary and to assess
environmental
indications
of achievement of
managementgoals set by local, state, and federal
authorities.
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To estimate the areal extent of the critical landscapesof
the Delaware Estuary system with known confidence.
To evaluate and revise, periodically, the monitoring plan
and action plans to address dynamicdevelopmentsin the
Delaware Estuary.

The ad hoc committeedeveloped specific monitoring objectives for
each of the key areas basedon existing conditions in the Estuary,
with the intent of detecting direction and magnitude of change
from these conditions.
Existing monitoring programs were
evaluated to determine how well they met the defined objectives.
Proposed modifications and/or expansions to these existing
programs were then developed to achieve the Delaware Estuary
Program’s monitoring goals and objectives. These include new
monitoring activities that would significantly increase knowledge
of the systemand the ability to evaluate the ecological health of
the Estuary. This two-tiered approach (a minimal plan and an
expanded plan) for the key areas is
described below:

A. Water Quality
Monitoring
MINIMAL PLAN
For the Estuary proper, DRBCcenterof-channel, surface sampling for water
column chemistry and microbiology is
considered adequate, if additional
stations are added to the 18 stations
currently
sampled. New stations
should include one station upstream
near Trenton and three stations to
extend sampling to the mouth of the
Bay (See Figure 50).
Bi-weekly
sampling from March to November
should remain unchanged. Parameters
for algal speciation
and primary
productivity should be added to those
currently measured. The cost estimate
for these modifications is $159,000
per year if the ongoingprogramis fully
funded.
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This center-of-channel sampling should be augmented with 1)
continuation of sampling by NewJersey and Delaware in the subtributaries of the LowerEstuary and shallow nearshore waters and
2) sampling by New Jersey and Pennsylvania in the subtributaries.
Chlorophyll analysis should be added to the New
Jersey sampling, and chlorophyll and chemistry should be added
to the shellfish
sanitation sampling in Delaware. Citizen
monitoring on sub-tributaries is also considered an important
component. USGSfall line monitoring of the Delaware River at
Trenton and the Schuylkill River, in cooperation with state or local
agencies, is essential for Ioadings estimates for these two major
(over 70%)inputs to the Estuary.
EXPANDED PLAN
The expanded plan adds winter sampling (once monthly in
December,January, and February) to the DRBCsampling program.
This addition, which would require a larger ship plus additional
analyses, would cost an additional $75,000. The expandedplan
also includes extensive use of satellite imagery for assessing
changes in physical parameters (e.g., temperature, suspended
sediment, and chlorophyll distributions) that have an impact on
water quality and living resources. Wherepossible, tide gauge
stations should be augmentedwith in situ physical and chemical
measurements. The acquisition of data and computer analyses
would cost approximately $50,000 annually.

B.

Toxics Monitoring

Toxics monitoring includes three separate media groups: water
column, bottom sediments, and biotic tissue. In addition, some
level of toxicity testing will be donein conjunction with sediment
and tissue sampling. The objectives are the same as those for
water quality monitoring.
MINIMAL PLAN
The minimal plan is a continuation of ongoing activities by DRBC,
the states, NOAA,and FDA. Water column sampling for toxics is
carried out by DRBC,in conjunction with the water quality
sampling, at a subset of 10 stations (See Figure 50). Samplesare
analyzed for copper, lead, zinc, and volatile organics. DRBCalso
samplesfish species for metals, chlorinated pesticides, and PCBs
at five stations. In addition, the states perform toxics analysesof
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fish tissue to develop fish consumption advisories. The NOAA
mussel watch program provides information on accumulation of
toxics in shellfish, and occasional sampling of market fish by FDA
also provides toxics information.
EXPANDED PLAN
The expanded monitoring plan would include water column
toxicity testing, sedimentsampling of the shallow nearshoreareas
of the Estuary, and sampling of fish and benthic organisms for
toxics accumulation. Although sampling would not necessarily be
a single complete annual survey, the cost on an annual basis for
periodic (2 to 4 year intervals)
sampling would be about
$110,000.

C.

Living ResourcesMonitoring

The living resources monitoring plan is
difficult
to design because there has
beenlimited routine monitoring of living
resources previously in the Delaware
Estuaryandbecauseit is difficult to link
populations of living resources with
results
of management activities.
However, several
major ongoing
activities
and a number of small
unrelated monitoring activities can be
included in an overall comprehensive
monitoring plan; in addition, a newlarge
element is suggested. Combined, these
activities could provide muchinformation
to evaluate the status and trends of
living resourcesin the Estuary.
MINIMAL PLAN

OBJECTIVES: LIVING RESOURCES
I1~

Estimate relative abundance
and trends of populations of
living resources:
- Harvestable fish and
invertebrates
- Bird populations
- Amphibians, reptiles and
mammals(selected
estuarine-dependentreptiles
and mammalsas well as
vernal pool amphibians)

and diversity.

The minimal monitoring plan should
continue two ongoing monitoring activities:
the NewJersey and
Delaware trawl sampling for demersal fish (See Figure 51) and
NewJersey beach seine sampling for fish. These two activities,
supplemented with an intended new trawl program by PSE&G,
should give adequatemonitoring of demersalfish and fair, but not
complete, sampling for pelagic fish. Information on harvests from
NOAA
will supplement the fish monitoring. Monitoring of oyster
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populations, in Delawareand NewJersey, should continue and is
sufficient at this time to monitor that resource. The volunteer
beach survey of horseshoe crabs needs to continue but be
redesigned. This survey, plus counts of horseshoecrabs from fish
trawls, will give someinformation on populations of horseshoe
crabs. Trawl surveys are also adequatefor monitoring blue crab
populations.
Ongoingsampling activities for bird populations are good, but
need a stable funding source and should be expanded. The three
states have varied, separate surveys for shorebirds, colonial
nesters, waterfowl, and raptors. USFWS
and volunteer efforts
provide additional information. The Natural Heritage Inventory
Programprovides someinformation on amphibians in vernal pools
and these surveys should continue. Ongoing sampling activities
for reptiles, amphibians, birds, and mammalsneed to be more
carefully examinedand evaluated; at a minimumlevel, populations
need to be monitored consistently.
Ecosystemhealth can be assessed by phytoplankton productivity
and spaciation. These important indicators are componentsof the
minimal water quality monitoring plan. Plant communitieswill be
partially enumeratedas part of habitat monitoring. Trend analysis
for living resources population abundancescan also add to the
assessment of ecosystem health.
EXPANDEDPLAN
A new benthic monitoring program is proposed to assess
ecosystem health. This would consist of stratified
random
sampling at up to 68 stations at 5-year intervals to characterize
benthic assemblages(See Figure 52). This sampling could also
provide material for the sediment and biota toxics analyses. The
cost estimate for benthic macroinvertebrata monitoring is $50,000
for a complete survey.
Other newmonitoring programsfor ecologically important species
may be proposed in the future, particularly as related to the
"priority species" identified by the program.
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D.

Habitat/Land Cover/Land Use Monitoring

Land cover is the primary focus for both habitat evaluation and
land use determinations. The major monitoring tool to determine
land cover is large area mapping.Areal photographyand satellite
imagery, supplemented by ground-truth sampling, are proposed.
In lieu of minimal and expandedplans, a basic survey of land
cover and future updates are proposed.
COMPLETIONOF BASELINE LAND COVERMONITORING
Completion of ongoing efforts is recommendedto provide the
habitat/land cover/land use composite baseline. The cooperative
National GapAnalysis Project will give us a goodpicture of current
land cover to examine habitats and see the impact of land use
practices. In addition, Delaware Valley Regional Planning
Commission(DVRPC)mapping is a necessary and distinct method
for land use assessment. This mapping is adequate for the
Pennsylvania and NewJersey portions of the Estuary, but it
should be expandedinto Delaware as well. Information from the
Coastal Zone Management Act, Nonpoint Pollution
Control
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Program, also provides monitoring data. Detailed GIS mappingfor
habitat and land use is being done by NewJersey.
FUTURE MONITORING OF LAND COVER TRENDS
Remappingconsistent with the GapAnalysis Project should be
done every five to ten years to provide the information necessary
to assess changes. The DVRPCmapping is revised every five
years and should be continued.
The extensive recent effort of NewJersey to mapthe entire state,
using GIS format, provides a more detailed and very valuable land
cover/habitat evaluation of the NewJersey portion of the Estuary.
A similar project should be conducted in Pennsylvania and
Delaware. NewJersey’s effort cost close to $10 million over five
or more years for the entire state; the proposed effort for
Pennsylvania and Delawareis therefore estimated to cost several
million dollars over a period of years. In addition, a small grants
program should be developed through the Partnership for the
Delaware Estuary, Inc. to fund citizen groups to collect
observational data on habitat and land use. This program would
cost about $50,000 annually.
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Recommendations
The following activities

are recommended
to implement the monitoring plan.

Status:C = Full commitment;
P = Partial commitment;
d = Priority action
ACTION
ACTIONM1 :
Interim
Monitoring
Advisory
Group

RESPONSIBLEENTITIES
Lead: Delaware Estuary
Program

DATE
Ongoing

RESOURCENEEDS

STATUS

No new resources

C

Whatand How:An interim advisory group was established in April 1995 to prepare
for implementation of the monitoring plan. Membership of this group includes
representatives from state and federal agencies, academicinstitutions, industry, and
the general public. Thegroup will be responsible for the final design of the monitoring
plan and will have a central role in obtaining commitmentsfrom the parties involved
in implementing the monitoring plan.
Measureof Success:Interim monitoring committeeestablished.

ACTION
ACTION M2:
Permanent
Monitoring
Implementation
Team

RESPONSIBLE
ENTITLES

DATE

Lead: USEPARegion Ill
Partners: State, regional,
and federal agencies that
implement monitoring
programs; regional colleges
and universities and other
interested parties

January
1997

RESOURCENEEDS

STATUS

See M3

cJ

What and How: By January 1997, a permanent Monitoring Implementation Team
should be established. USEPA
Region Ill will take the lead in establishing the Team.
Membersrepresenting a designated list of agencies and organizations would be
formally

appointed,

based on suggestions

from the interim

Monitoring

Advisory

Group.

The Monitoring Implementation Teamshould guide the Cooperative Monitoring and
MappingProgram. The Monitoring Implementation Teamwill report out periodically
at estuary coordinating conferences on its progress.
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Measureof Success: Permanentmonitoring Implementation Teamestablished.

ACTION
ACTION M3:
Office of
Monitoring
and Mapping
Coordination

RESPONSIBLEENTITIES
Lead: Undetermined
Partners: USEPARegion III
and Monitoring
Implementation Team
members

DATE
January
1997

RESOURCENEEDS
$100,000 annually,
for salary of
Coordinator and
operation of office

STATUS

c,/

What and How: By January 1997, a monitoring office should be established,
supported by a full time Monitoring Coordinator who would work closely with the
Monitoring Implementation Team. The Monitoring Implementation Team should
coordinate with the participants at an estuary coordinating conference to determine
the best location and howto financially support the Office of Monitoring and Mapping
Coordination and the Monitoring Coordinator. The Coordinator would work with the
staff of the Regional Information Management
Service (RIMS-- See Chapter IX),
that monitoring data received are maderapidly available to all interested users. In the
first two years, the Coordinator would focus on coordination of monitoring activities
within various agencies and quick acquisition of the data from these activities.
A
major task would be to ensure that compatible and consistent analytical quality
assured measurementsare madeby the various participating agencies. By the third
year, the Coordinator’s activities would shift toward evaluation and interpretation of
the monitoring information. Both the coordination and evaluation of monitoring data
would be carried out in close coordination with the Monitoring Implementation Team.
Measureof Success: Monitoring Coordinator established and funded.

ACTION
ACTION M4:
Minimal
Monitoring
Program
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RESPONSIBLEENTITLES
Lead: USEPARegion III
Partners: Monitoring
Implementation Team
members

DATE
May
1997

RESOURCENEEDS
Continue ongoing
agency programs
(at approximately
$3 million annually);
$209,000 new
funding

STATUS

c/
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What and How: The minimal
monitoring
program should
incorporate
existing
monitoring
activities,
with modifications,
as defined
in the Delaware Estuary
Cooperative Monitoring
Report. It is based on collection
and evaluation
of data by
existing
agencies and proposes no new independent
data collection
and analyses
activities.
The Monitoring
Implementation
Team should develop Memoranda of
Understanding
(MOUs) with the participating
agencies to implement the minimal
monitoring
program.
Measure

of Success:

ACTION
ACTION Mb:
Expanded
Monitoring
Program

Program

funded

and implemented.

RESPONSIBLE
ENTITIES
Lead: USEPARegion III
Partners: Monitoring
Implementation Team
members

DATE
When
funded

RESOURCENEEDS
$900,000 new
funding

STATUS
,/

What and How: The expanded monitoring
plan should include the items specified
in
the Delaware Estuary Cooperative
Monitoring
Report. The Monitoring
Implementation
Team should
develop MOUs with the participating
agencies
to implement
the
expanded monitoring
program.
Measure

of Success:

ACTION
ACTION M6:
Monitoring
Report

Funding

secured

RESPONSIBLEENTITIES
Lead: USEPARegion II
Partners: Monitoring
Implementation Team
members

and expanded

DATE
January
1998

plan

implemented.

RESOURCENEEDS
Included in M3

STATUS
C

What and Hew: For either the minimal or expanded monitoring
plan, there should be
regular evaluation
of the information
derived from synthesis of the monitoring data.
An annual summary of the monitoring
data in the RIMS would be prepared.
Every
three to five years (to coincide with timing of CCMPaction plans), a more complete
report of the annual monitoring
information
would be produced, with an assessment
of status and trends.
New preliminary
findings
would be distributed
in Delaware
Estuary newsletters as quickly as possible, even prior to annual reports. Prior to the
establishment
of the Office of Monitoring and Mapping and the hiring of a Monitoring
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Coordinator, the Monitoring Implementation Teamwill prepare and distribute these
reports. Oncethe Office has beenestablished, the Monitoring Coordinator will prepare
and distribute these reports.
Measure of Success: Annual monitoring reports prepared.
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CHAPTER IX"

Regional Information
ManagementService
Action Plan

C

urrent data management
practices are fragmented across
the DelawareEstuary, reflecting numerousgeographical,
political,
and organizational divisions of environmental
responsibility.
Those who seek information outside their
regulatory channels of communicationmaysucceed, if sufficiently
persistent, but typically face a difficult task involving numerous
telephone calls, referrals, and false leads. If data are obtained,
questions about comparability and quality assurance maybecome
hurdles to data use. On the other hand, data providers maybe
overwhelmedby the sheer numberof ill-informed callers searching
for data andtherefore be unableto respondefficiently. It is likely
that muchof the environmental data presently collected in the
Estuary is under-utilized due to lack of convenient access,
especially the data collected by industrial dischargers or land
developers. Effective management
of the DelawareEstuary in the
post-CCMP
period will increasingly require timely data access by
all managers,from municipalities and county governmentsto state
and federal agencies.
To address this need for coordination and access, the Delaware
Estuary Program Data ManagementCommittee has developed the
Regional Information Management Service (RIMS). RIMS
designed to address the needs of Estuary managers and other
users and providers of environmental data by facilitating
use of
existing data sets. (More detailed information about RIMScan be
found in a companion document to this Plan). Surveys and
workshops conducted by the Committee revealed that users need
better tools to locate information, especially whendata sources
span agencyor institutional boundaries. To aid in the location of
such information, RIMSemploys1) an electronic index describing
data sets and data providers, 2) a knowledgeable data manager
whowill maintain the data index and respond to questions, and 3)
an electronic bulletin board for data requests and other messages,
and for transmission of data in some cases. Access to data
across the Estuary will be enhancedwith toll-free long distance
phonesand Internet connectivity.
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Another perceived need of users was better access in terms of
quality (more user-friendly) and quantity (Internet connectivity
toll-free
modemlines) to on-line data systems, such as the Ocean
Data Evaluation
System (ODES) and STORET, both USEPA
sponsored environmental data bases. Other groups are working
on this problem; if they succeed, then little
additional action may
be needed through RIMS.
The model for RIMS is illustrated
in Figure 53. The Data Depot,
shownin the diagram, was not a part of the pilot project described
in Action R1, but could potentially
be a component of the long
term RIMS project.
The function of the Data Depot would be to
reduce the workload of data providers for frequently requested
data. The data provider could opt to supply the data manager
with electronic or hard copies of such data sets so that the data
manager could distribute them directly.
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Figure 53. RIMSConceptualModel
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Recommendations
The following

items are recommendedin order to implement the RIMSconcept:

Status:C = Full commitment;
P = Partial commitment;
J = Priority action
ACTION

RESPONSIBLEENTITIES

DATE

RESOURCENEEDS

STATUS

ACTION RI:
Pilot RIMS

Lead: DRBC

Initiated
Nov
1994

$46,000 and DRBC
resources

c

ACTION R2:
Expanded
RIMS

Lead: USEPARegion II
Partners: Data Management
Subcommittee (See
Appendix C)

Initiate
October
1995

$120,000 annually
for personnel,
equipment, and
expenses

J

Why:For all the reasons cited above, the Regional Information Management
Service
(RIMS) would be an asset to the managementof the Delaware Estuary. However,
becauseof the substantial cost of implementingthe Service, a pilot scale project was
carried out to evaluate the future scope of RIMS.
Whatand Hew:RIMSwas tested as a one year pilot scale project through a matched
grant to DRBC.Software and hardware were acquired or developed to set up the
bulletin board service, create the data source index, and provide "800" phoneaccess.
DRBChired a part-time data managerand provided a part-time system operator to set
up the system, operate it, and evaluate its effectiveness in coordination with the
DELEPData ManagementCommittee (See Appendix C). This evaluation, along with
the availability of future funding, has helped determine howRIMSwill be implemented
in the long term.
RIMScameon-line in early 1995 and is being continuously improved. The DRBCdata
managercan be contacted at the West Trenton, NewJersey office at 609-883-9500
to inquire about access to the Service.
Measureof Success:Implementation of the pilot project, including remote access to
bulletin board service and the data source index, a data managerwhois able to assist
users in obtaining access to data, and an overall increase in access to environmental
data and information. The final measureof success will be the completion of the
evaluation of the overall project with recommendations
for future RIMSdevelopment.
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Why"As previously mentionedin this chapter, it is frequently very difficult to find out
about, and then access, environmental data and information from the various agencies
and organizations throughout the Estuary area. RIMSshould help solve this problem
by providing information about the data and facilitating access to the data.
Whatand How:Basedon an analysis of the pilot scale RIMS, DELEPhas decided that
RIMSis a valuable tool and should be continued. RIMSoptions, including Internet
connectivity, will be addedas dictated by user needsand available funds. A full-time
manager has been hired by DRBC,with funding from the Delaware Estuary Program
USEPAgrant, to expand and maintain the data index and to assist the data
community. The expansion of RIMSwill be guided by the RIMSImplementation Team
(formerly called the Data Management Subcommittee, see Appendix C). Staff
assistance for the RIMSImplementation Teamwill be provided by USEPARegion II.
The RIMSImplementation Teamwill report out periodically at an estuary coordinating
conference on its progress.
Measureof Success" Increased access to data and information is the objective of this
action, which can be quantified by the numberof inquiries to RIMSand the amount
of data that is shared. The long term measureof success is broader acceptance and
use of the available data to support management
decisions.
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CHAPTER
X: The Unfinished Agenda
n the early
days of the Delaware Estuary
Program,
Management Conference members recognized that scientific
and policy
issues
would emerge, both during
the
characterization
phase and the development of CCMPaction
plans, that would need to be addressed beyond the six year period
required to develop this CCMP. It was also anticipated
that
unaddressed issues would be identified
during the CCMPpublic
review process. The purpose of this Unfinished Agenda is to
document and explain these remaining issues, which will continue
to be addressed by the participants
at estuary coordinating
conferences or non-profit organizations, such as the Partnership
for the Delaware Estuary, Inc. after the publication of this first
comprehensive Plan.
Significant
gaps have been identified
by the Management
Conference in our scientific
understanding of the Estuary and its
response to environmental stressors.
We lack information
on
certain basic estuarine processes as well as the cumulative
environmental effects of pollutant Ioadings on these processes.
Werecognize that continuing research is needed to provide better
information on the status of currently identified problems, so that
the benefits of corrective actions can be measured, or new actions
proposed. And, finally,
needs for additional research and policy
initiatives
emergedover this last year, as we evaluated the likely
cumulative result of the actions in this Plan.
As we work collectively
toward our vision of the Delaware
Estuary, we will continue to address the following issues:

A.

Significant
gaps have
been
identified by
the
Management
Conference in
our scientific
understanding
of the Estuary
and its
response to
environmental
stressors.

Land and Water Use
INNOVATIVESTRATEGIES
FORSUSTAINABLE
DEVELOPMENT

Many of the Land Managementactions (Chapter III) address the
need to better coordinate land use planning efforts and utilize
techniques such as Transfer of Development Rights (TDRs) and
cluster zoning to protect the Estuary’s valuable natural resources.
However, the Delaware Estuary Program recognizes that these
techniques,
even when used in conjunction
with regulatory
programs, cannot guarantee that land will be developed or
protected in a sustainable and equitable manner.
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Land ownersface manypressures in their decisions on HOW
or IF
their land will be developed. Land is typically valued for its
"highest and best use" -- which is usually development (i.e.,
buildings, malls, industry, subdivisions). There are no current
economic standards by which to monetarily value land for its
natural resource potential. If land is rendered undevelopable, it
has little
or no economicvalue to the owner and generates very
little
tax revenue for the host municipality.
From a local
government perspective,
this current system is forcing
communities to compete in attracting more sources of property
tax revenues. This is knownas the "ratable chase", where local
governmentstry to attract more people and businesses to sustain
schools and infrastructure.
The issue of how to protect natural resource-rich areas without
denying land owners economic use of their lands or negatively
affecting the economic stability
of a community should be
addressed. Estuary coordinating conference participants should
continue to explore new ideas and sustainable alternatives for
protecting the Estuary’s resources, while maintaining the
economicviability of the region. Innovative tools, techniques, and
strategies need to be formulated and pursued.
IMPACTS OF WATERUSE

Growth and development have resulted in increased demandson
surface and groundwater. We currently do not understand the
incremental and cumulative impact of water use in the Estuary
sufficiently well to implement preventative regulatory measures.
Surface water withdrawal and discharge along the Estuary can
have subtle, but significant,
impacts on estuarine resources,
ranging from entrainment to toxicity
and thermal effects.
Overdrafts of regional groundwater aquifers can result in salt
water intrusion to deeper levels. Groundwater transport of
pollutants to the Estuary through recharge is also poorly
understood. Researchis crucial to enable regulators to address
the potential cumulative impacts of water uses on the hydrological
cycle and estuarine resources. Results would provide guidance in
the developmentof a regional environmental policy plan.
A BASlNWIDE POLICY ON CO-GENERATIONPLANTS?

Various stakeholders have advocated the need for a basin-wide
policy on co-generation plants, because of the individual and
cumulative environmental impacts that could potentially result
from the large number of plants planned for the region. This
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concern is part of a broader question related to the cumulative
impacts of water withdrawal, discussed above. Potential needs
include additional information as well as regulatory changes,such
as uniform and consistent standardsfor plant siting throughout the
Estuary region and the formulation of clear standards to determine
impacts from generating stations.
AN ESTUARY-WIDE
ANTI-DEGRADATION
POLICY?
The anti-degradation policy authorized by the Clean Water Act
requires each state to develop and implement a program that
maintains existing instream water uses by maintaining the level of
water quality necessaryto protect those uses. Each state’s water
quality standards must include minimumelements to ensure water
quality is not lowered or degraded. Estuary coordinating
conference participants should explore the needfor a watershedwide anti-degradation policy and implementation procedures and
share their findings periodically at these conferences. The
development of watershed-wide implementation procedures would
require that the three states agree to an approach to ensure
consistent protection throughout the Basin. Such an approach
could initially focus on those substanceson the Preliminary List of
Toxic Pollutants of Concern(see Chapter VI).

B.

Habitat and Living Resources
BIOLOGICAL
MONITORING
ANDESTUARY-SPECIFIC
CRITERIA

Biological monitoring is integral to the measurement
of the total
ecological health of a waterbody and has becomeincreasingly
important in regulatory
agency programs. An estuarine
community bioassessment protocol should be developed, to
support cost-effective biological monitoring. This protocol should
be easily interpreted and understood by water quality managers
and planners.
Living resources respond not only to water quality perturbations,
but habitat destruction as well. Ecological integrity is therefore
measured using a variety of parameters, some of which are
sensitive to habitat degradationin the specific geographicregions
for which they were developed.
Developmentof DelawareEstuary-specific biological criteria could
serve a variety of purposes, including the characterization of
regional biological components,documentation of the existence
and severity of use impairments, support for use attainability
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studies, and evaluation of the effectiveness of control strategies.
Future monitoring of the Estuary should also include more
emphasis on biological
resources from an ecosystem health
perspective. Researchis neededto provide us with proper tools,
including biomarkers for this type of assessment.
KNOWLEDGE
OFEXTERNAL
INFLUENCES
ONLIVING RESOURCES
Effective living resource management
plans for DelawareEstuary
species must be developed with consideration
of external
influences on specific populations. Data should be generated on
the impacts of activities taking place beyondthe boundariesof the
Delaware Estuary. Oneexample of this is the effect of North
Carolina shrimp fishery by-catch on the coastal weakfish stocks
that spawn in the lower Delaware Bay. Another example is the
impact of the loss of South Americanrain forest habitat on those
neotropical bird migrants that have summerbreeding habitat in the
Delaware region. These external influences must be known in
order to develop successful species managementplans.
OYSTER
DISEASERESEARCH
Oyster stocks in the Estuary have been decimated by disease. In
the late 1950s, and again in 1985, the protozoan parasite MS×
("multi-nucleated
sphere unknown") devastated the stocks.
Periodic climatic conditions that lowered salinities and suppressed
MSX,and the developmentby natural selection of strains resistant
to the parasite, sustained the oyster industry until recently.
However,in the 1990s, the parasite Perkinsus marinus., the cause
of Dermodisease, invaded the Estuary. This parasite was most
likely introduced through oysters imported from the Chesapeake
Bay and from the discharge of wastes from plants processing
oysters in areas where Dermodisease is prolific.
MSX-resistant
oyster strains are unfortunately not resistant to Dermo.Support
for research to develop a strain of oysters resistant to both
diseases is neededto ensure the future of the oyster and oyster
industry in the DelawareEstuary.
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C.

Toxic Substances
SEDIMENTCRITERIA

Currently there are proposedsedimentcriteria for only five nonionic organic substances. Proposedcriteria are being developed
for several divalent metals. Additional criteria must be developed
for those substances, identified in the DELEPlist of toxics of
concern, that are associated with sediments, as well as others as
they are identified.
Data on the acute and chronic toxic effects of contaminated
sediments on the biota, especially benthic communities, of the
Estuary need to be evaluated and augmentedas necessary.
The effects of the resuspension of contaminated sediments,
resulting from dredgingactivities and high river flows, needfurther
evaluation.
¯

~

TISSUE CONCENTRATIONSOF TOXIC SUBSTANCESIN CERTAIN
FISH SPECIES

Information is needed on the tissue concentrations of toxic
substancesin fish species that are not currently monitored. Shad,
for example, has a very high lipid (fat) content and has the
potential to accumulatehigh levels of certain contaminants that
are attracted to fatty substances. Humanhealth risk assessments
for consumption of these species should be performed. Further
characterization of toxic substancesin lower trophic levels and
subsequenttransfer through the food chain is also needed.

D.

Monitoring
AMBIENT ESTUARINE MONITORING

Extensive effluent monitoring for water quality compliance is
performedby industrial andmunicipal dischargersin the tidal river.
The vast majority of monitoring samples show no violations of
standards and, often, measuredparameters are below limits of
detection. This monitoring provides little information other than
legal compliance. Ambient estuarine monitoring, on the other
hand, has been more modestand hindered by the lack of financial
support. It would be valuable to reduce the intensity
of
compliance monitoring and cooperatively increase ambient status
and trends monitoring. There are, however, serious legal
impediments to any reduction in compliance monitoring.
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Information
is needed on how such impediments can be
overcome, to continue to provide maximum environmental
protection through compliance, and yet redirect financial support
for more effective and comprehensiveintegrated monitoring.

E.

Potential EnvironmentalProblems
BIOLOGICAL
RESPONSE
TO CERTAIN
POLLUTANTS

As pointed out in Chapter II, the DelawareEstuary has one of the
highest concentrations of nutrients of any major estuary in the
country. Major sources of these nutrients
are municipal
discharges in the urban tidal freshwater zone. Elevated nutrient
concentrations usually result in massive blue-green algal blooms
in freshwater. However,levels of algal and bacterial production
are suppressedin the riverine portion of the Estuary, and a study
of factors that could limit production provided no clear answeras
to whether or not organic or trace metal toxicity is limiting this
growth. The waters of the Bay have not exhibited the mahogany
and brown tides that are characteristic responses to nutrient
inputs in higher salinities. There are somepreliminary indications
that the nutrients from the Estuary are being translocated to near
shore coastal ocean waters where increases in algae are noted.
Information is needed on the basic estuarine processes which
control algal and bacterial productivity.
The actions proposed in this CCMP
have the potential to reduce
toxicity,
especially in the urban area, and may remove the
apparent block to algal growth. It is important that research and
monitoring be targeted to define ecosystem responses to these
strategies, and determine whether future management
strategies
for nutrient removal may be warranted. Uncertainty about the
biological response to pollutants clearly limits the ability of
regulatory agencies to predict the environmental benefits of
managementcontrols or to determine the need for additional
controls.
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Other Issues of Concern
OUTREACH
TO UPPERWATERSHED

Currently the geographic scope of the DelawareEstuary Program
includes the mainstemand tributaries of the DelawareEstuary to
the head of tide. Since its inception, the Programhas recognized
the potential for impacts to the Estuaryfrom activities in the upper
non-tidal portion of the watershed. Concerns continue to be
expressed about ecosystem resource threats from upstream
changing land uses, and suburbanization and farming along the
river, that maybe contributing to nonpoint source pollution to the
Estuary. Information from citizens monitoring and other programs
should be analyzed to determine the magnitudeof these potential
problems.
Non-profit organizations, such as the Partnership for the Delaware
Estuary, Inc., should develop and implement an outreach strategy
that fosters interaction and information sharing with citizen
groups, local governments,and agencies in the upper watershed.
The potential exists for non-profit organizations, such as the
Partnership for the DelawareEstuary, Inc., to build alliances with
public and private entities that can result in the endorsement
and
implementation of a watershed-wide protection approach.

285

IMPLEMENTING THE CCMP

CHAPTER

Xl: Implementing the CCMP

T

he Delaware Estuary Program findings establish a clear
basis for long-term regional managementthat focuses on
the region’s
land, water, and living
resources as a
watershed ecosystem.
The Program also seeks to achieve
sustainable
development by guiding economic growth of the
region in accordance with the goal of restoring and protecting the
living resources of the Estuary. This presents a significant
challenge
not only because it recommends reshaping
the
relationship between economics and the environment in the region
but also because the 6,000 square mile area that comprises the
Delaware Estuary watershed spans 3 states, 22 counties, and
over 500 municipalities -- not to mention a broad array of private
stakeholder interests.
The Delaware Estuary Program, through its broad participation
network and concerted effort to develop partnerships,
is well
positioned to meet this challenge. By focusing attention on areas
of commoninterest and identifying
opportunities to collaborate
and efficiently
allocate responsibility,
the Program has laid the
groundwork for an additional level of incremental environmental
improvements based on using non-regulatory "civic"
tools, such
as economic incentives, technical assistance, and education, along
with regulatory policies.

This Plan represents an opportunity to build on the success of the
past by adopting a new approach to environmental protection.
This approach recognizes that government agencies alone cannot
achieve sustained environmental improvements. The cumulative
effects of the day-to-day decisions made by millions of people
who live, work, and play in the Delaware Estuary watershed can
greatly outweigh the environmental benefits of a particular
governmental program. We must change the way we think and
operate individually and collectively. In addition, instead of simply
controlling
problems or mitigating the impacts of our actions on
the environment, we must work to avoid the problems from the
start.
Actions included in this Plan recognize that each
stakeholder and interest group in the watershed, as well as all
levels of government, have an opportunity and an obligation to
contribute to identified solutions.

The Program
has laid the
groundwork
for an
additional
level of
incremental
environmental
improvements
based on
using nonregulatory
"civic" tools,
along with
traditional
regulatory
policies.
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Implementation Strategy

A.

Congress,in crafting the National Estuary Programas part of the
Clean Water Act, clearly contemplated that the five year
investment in local consensus building and planning for wise
conservation and managementof estuaries would yield decades
of dividends in the form of efficient, integrated action to solve
regional problems. "Action" in this context encompasses
not only
the specific initiatives outlined in this Plan, but also the creation
of processes and mechanismsfor continued problem solving,
deliberation of region-shaping issues, and potential funding for
public interest projects consistent with the goals and objectives of
the Plan. Figure 54 represents examplesof existing environmental
programs that the Delaware Estuary Program will focus toward
achieving the goals and objectives of the Plan.

FederalGrants]

1

Federal
Permits

StateGrants
Funds
J

I

ShorelineDevelopment
Projects

Water
Quality ]
Programs

Wetlands
Projects
Species
Protection
Projects

Monitoring
Programs

Focused
Results
Figure 54. Focusing existing programson the Management
Plan

As part of its charge to develop an implementationstrategy for the
Plan, the Program,in 1992, examinedinstitutional structures that
could serve as models for the Program and reviewed actual
institutions currently operating in this capacity in other estuaryrelated programs around the country. The Program also
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established an Implementation Task Force, in 1993, to further
evaluate implementation options. These efforts resulted in a
determination that the ultimate organizational structure must be
able to perform nine functions:
IMPLEMENTATIONTASK FORCE, 1993
Coordinate recommended
activities
Facilitate

in the Estuary.

plann ng and policy development.

Assumea CCMPoversight

role.

Award grants.
Raise funds.
Perform education/outreach.
Act as an advocate for the Estuary.
Garner public participation

and support.

Conductresearch~monitor~collect data [provide a
regional information management
service).

Thesefunctions were then used to evaluate three organizational
models: charity, trust, and management
conference. This involved
explicit consideration of the role existing agenciescould play in
performing specific functions. For example, the Management
Conference relied on a second entity to act on its behalf in
accepting federal grant funds or contracting for work or services,
as the Conference
is not a legal entity andis not eligible to receive
grant funds earmarkedfor the National Estuary Programdirectly.
DRBCcurrently serves in this capacity as the Program’s fiscal
agent, accepting and disbursing federal grants and other funds at
the direction of the ManagementCommittee.
The Programidentified four possible institutional
arrangements
that could comprisea final organizational structure to facilitate
financing and managementof the implementation of the Plan:
1) one or more public charities; 2) the Management
Conference;
3) DRBCor an alternative existing agency; and 4) an interstate
trust.
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After careful evaluation, the Programagreedon a hybrid approach.
The implementation of the Plan should remain within the existing
government framework with a more coordinated approach.
Central to this collaborative estuary programamonggovernment,
private, and grass roots organizations is an implementation
schemewhich serves CCMP
goals while respecting state, federal,
DRBC,and local and regional government autonomy with regard
to policy decisions, interpretations, resourceallocation decisions,
and amendmentsto those portions of the CCMPwhich pertain
thereto. An important component
of this collaborative effort is the
pursuit of actions of commoninterest with non-government
organizations on a cooperative basis.

B. ImplementationStructure
ESTUARY COORDINATING CONFERENCES
Because of the comprehensive nature of the CCMP,and because
most of the entities involved in the Program have a focused
mission, it would be impossible for one entity to undertakethe full
scale implementation responsibility
of the CCMP. It is
recommendedthat three conferences be held yearly to further
discuss the implementation of the CCMP.These conferences,
which will be consensusdriven, will bring together those agencies
and groups who have CCMPimplementation
roles.
These
conferences would consist of participants,
including but not
limited to: the three states and/or their relevant agency heads;
USEPA
Region II and III Administrators; other federal agencies;
watershed groups; DRBC; local governments; non-profit
organizations such as the Partnership for the DelawareEstuary,
Inc.; non-government stakeholders; and business and industry
groups who are listed as having a role in the development and
implementation of the CCMP.The states would rotate chairing
these conferences on an annual basis. The chairing state would
coordinate the conferences and provide staff support.
Each participant is encouraged to prepare an annual CCMP
work
program outlining CCMP
initiatives
to be undertaken and forward
the work programto interested participants. At the conferences,
the work programswill be discussed for the purpose of exploring
coordination of actions on a voluntary basis, such as minimizing
the duplication of effort and sharing action responsibilities. The
conferences will also serve as a forum where participants are
encouraged to:
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Updateother participants on ongoing CCMP
initiatives;
Updateother participants on project funding requirements,
sources, and constraints;
Establish contacts for implementation teams; and
Establish a stronger relationship betweenpublic and private
entities.

What is essential for the implementation of the Plan and the
success of the Program is the participation of a multitude of
organizations. For every action in the Plan, there are identified
"Leads and Partners" for implementation.
The "Leads and
Partners" consist of federal, state, and local entities as well as
watershedorganizations, environmental groups, business/industry,
etc. It is the "Leads and Partners" that will form the nucleus for
implementation Teams.The Lead entity would be responsible for
coordinating with the Partners to formulate the implementation
Team.The implementation Teamswill be directly responsible for
the detailed planning and coordination of action implementation
and for reporting the success of any particular action. Manyof
the actions could be implemented in a particular state at the
watershedlevel, while others could require a multi-state effort.
The mechanisms for accomplishing
implementation
and
establishing these implementation Teamsis described below.
STATES
The States of Delaware, New Jersey, and Pennsylvania will
implement the Delaware Estuary Program action items based on
available resources. Nowthat the Programhas set goals for the
protection of the Estuary, the states will explore opportunities to
accomplish these important goals through the following:
.

2.
3.
4.
5.
6.

Allocate available agencyresources to implementation tasks
that are basedon state priorities.
Coordinate opportunities and procedures for establishing
implementation Teamsrelevant to state identified actions.
Chair estuary coordinating conferences on an annual
rotating basis.
Establish priorities, commitments,budget, and staff for the
implementation of actions.
Attend and support the coordination of meetings regarding
the Program.
Continue to secure funding and incentives to protect and
enhance the Estuary.
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Coordinate with other entities to ensure implementation
activities are undertaken.
Amend the CCMPthrough unanimous agreement by the
states.

.

8.

FEDERAL AGENCIES
Federal agencies will also begin to implement the Delaware
Estuary Programaction items based on their individual agencies
available resources. Nowthat the Programhas set goals for the
protection of the Estuary, the federal agencies will explore
opportunities to accomplish these important goals through the
following:
.

2.
3.
4.
5.

.

Allocate available agency resources for implementation
tasks basedon national priorities.
Coordinate opportunities
for the establishment of
ImplementationTeamsrelevant to federal identified actions.
Allocate and secure funding and incentives to protect and
enhance the Estuary.
Establish priorities, commitments,budget, and staff for the
implementation of actions.
Coordinate with and develop Memorandaof Understanding
amongfederal and state agencies to better coordinate
environmental protection efforts and ensure implementation
activities are undertaken.
Attend and support the coordination of meetings regarding
the Program.
DELAWARERIVER BASIN COMMISSION

DRBCwill support its members"implementation of the CCMPto
the extent of available resources and based on basinwide
priorities.
DRBCwill serve to facilitate
cooperation amongits
membersand foster consensus as to the identification
and
developmentof state and federal Estuary decisions. DRBCstaff
will also provide its memberswith basin policy recommendations.
DRBCmay be utilized
by its members as a mechanism for
implementing their decisions pertaining to the CCMPand the
achievementof its goals. DRBCwill also serve to protect state
and federal autonomyin these matters and also assure that a free
flow of information exists between and amongits membersand
citizens of the Estuary aa discussed more fully below,
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DRBCwill also serve its membersin achieving the goals and
objectives embodiedin the CCMP
through the following:
¯

=

3.
4.
5.

C.

While the ultimate decision to fund or otherwise participate
in those CCMPactions in which any DRBCmember is
identified as a funding source or having a participatory role
shall remain with each DRBCmember,DRBCwill serve as
a forum for DRBCmembersin rendering such decisions.
Assist its membersin updating those portions of the Plan
pertaining to DRBCmemberson a periodic basis.
Coordinate opportunities and procedures for establishing
priorities, commitments,budget, and staff.
Where authorized, propose and implement solutions to
major Estuary problems affecting its members.
Continue to secure funding and incentives to protect and
enhance the Estuary.

Financingthe DelawareEstuary Plan

The National Estuary Program provides funding for the
developmentof management
plans under Section 320 of the Clean
Water Act. Although USEPAhas identified funds under Section
104(b)(3) of the Clean Water Act to fund implementation
demonstration projects for up to three years following the
completion of a CCMP,no long-term funding dedicated to the
implementation of CCMPshas been provided by Congress.
Without a strategy for funding the implementationof its Plan, the
DelawareEstuary Programruns the risk of turning the Plan into a
shelf document instead of a guide to managing the natural
resources of the Delaware Estuary.
In recognition of the substantial public interest in the Estuary, the
Programdecided to support implementation through a combination
of donations, appropriations,
and the focusing of existing
resources. In focusing existing resources, the Programdoes not
intend to diminish the funding of any existing program,but rather
to focus the available financial and humanresources on fulfilling
the requirements of priority programsof the DelawareEstuary.
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This chapter
including:

proposes a multi-component

NON-PROFIT

financial

strategy,

ORGANIZATIONS

The Programalso recognizes the utility
of non-profit organizations,
such as the Partnership for the Delaware Estuary, Inc., in the
implementation of the Plan. The Partnership was created in March
1996 for the purpose of being an advocate for the Estuary. Nonprofit organizations could play a significant role in attracting and
receiving funds, such as public grants and contracts, donations,
and membership fees.
IMPLEMENTATION

START UP

For the first three years, it is estimated that the Program will
receive
$300,000 from USEPA’s National
Estuary Program,
subject to availability
of funds in future USEPAappropriations. An
annual workplan required to receive these funds will be developed
by the three states and USEPA Region II and III staff
and
submitted by the USEPAregional offices to USEPAHeadquarters
for final approval. These funds are designated for demonstration
of CCMP actions
and will
be available
from May 1996 to
September 1998. A portion of these funds is being allocated to
the Partnership for the Delaware Estuary, Inc. to support specific
implementation demonstration activities.
These funds require a 25
percent non-federal match.
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D.

Focuson the Estuary

Funds to implement a variety of environmental programs are
appropriated by federal and state agencies every year. These
funds are generally allocated to an issue (i.e., point source
pollution control, wetlands enhancement,education) and not to
specific geographic area. Over 195 federal and state programs
have been identified that could be used to implementmost of the
Delaware Estuary Program’s Plan recommendations. Some of
these programsprovide funds in the form of grants, loans, or costsharing, while others provide for technical assistance, information,
or research on behalf of the requesting party. A matrix that links
individual Plan actions to existing programscan be found in the
Program’s Financial Plan, Appendix F.
The states, individually or through DRBC,will negotiate with
appropriate federal and state decision-makers to secure special
consideration funding status for Plan actions within existing
programs. As an example, one federal program that is not
currently being used for resource enhancementactivities is the
State Revolving Fund Program. Established by the Water Quality
Act Amendmentsof 1987, this program makes capitalization
grants available to states that have created revolving funds. The
purposeof these revolving funds is to provide assistance to local
communitiesfor water quality projects and activities. Theprimary
focus of revolving funds is financing local wastewater treatment
facilities.
However,the Act also states that revolving funds can
be usedto finance the implementationof nonpoint source pollution
control plans, wetland programs, and estuary management
plans.
PUBLIC/PRIVATE AND PUBLIC/PUBLIC PARTNERSHIPS
Public/private partnerships are agreements between public and
private entities to work together to meet some environmental
need. Examplesof such partnerships include the privatization of
a public utility,
private funding for public programs, joint
public/private funding for a project benefitting both parties, and
allowing the use of public property by a private interest in
exchangefor having the private interest provide a public service.
Public/public partnerships are agreements between a public
agency and a public authority, such as a port or solid waste
authority;
these work in the same way as public/private
partnerships.
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The DelawareEstuary Programhas been successful in establishing
three public/private partnerships to date. Onecompanyfunded
the printing of the Program’s bumper sticker and loaned the
Programaudio/visual equipment; the Public Service Electric and
Gas Companydesigned and sponsored a series of newspaper
advertisements on behalf of the Program; and the Program and
DRBCjointly funded a project on data management.
FEES FOR SERVICES
Instead of relying on public funding, fees for services have been
charged if there is a demandfor a service or if there is an
identified group of individuals or organizations that are directly
responsible for negative impacts on natural resources. An
example of public demand for a service is the need of a
neighborhood to have its septic systems pumpedout regularly.
The local government could put together a package deal for the
neighborhoodand tax the residents for the service at a better rate
than each homeowner
could contract for the service individually.
A stormwater utility,
through which a municipality taxes its
residents for stormwater control, is another exampleof a service
fee. These types of programscan also be funded through general
obligation and revenue bonds.
CHANGESTO FEDERAL LAW
Potential changes to federal laws, such as the Clean Water Act,
the Coastal Zone ManagementAct, and the Farm Bill, could
provide funding for Plan actions by including provisions for
managementplan implementation grants and the redirection of
penalties.

E.

Consistencyas an ImplementationTool

Section 320(b) of the Clean Water Act allows National Estuary
Programsto review all federal financial assistance programsand
development projects to determine whether these programs or
projects would be consistent with and further the purposes and
objectives of the managementplan. This consistency review
provision ensures that federal actions do not adversely affect
management
plan goals, and that they support actions proposed
in the managementplan wherever possible.
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The Program has prepared a Federal Consistency Report as a
ManagementPlan support document. It provides a detailed
discussion of the process.

F.

Putting the CCMP
in Place

Because of the comprehensive nature of the Plan, success
dependsupon coordinated actions by local, state, and federal
agenciesand other organizations identified for specific activities.
The roles of the major partners in Estuary management
under the
Plan are summarized below. At a more specific level, the
individual actions within the Plan identify lead agencies and
participating partners, and Appendix G provides summarytables
of this information.
THE FEDERALROLE
Participate in the estuary coordinating conferences.
Participate in and help fund the DelawareEstuary Program
through governmentand non-profit organizations.
Prioritize actions for federal agencyoperating budgetsand
grant programs.
Develop Memorandaof Understanding amongfederal and
state agencies to better coordinate environmental
protection efforts.
Provide mapping tools and products to facilitate
monitoring and cumulative impact assessment.
THE STATE ROLE
The success of the Plan will dependdirectly on both active state
agencyparticipation in the estuary coordinating conferences and
participation in specific initiatives. State roles include:
Participate in the estuary coordinating conferences and
chair meetingson an annual rotating basis.
Prioritize actions for state agencyoperating budgets and
grant programs.
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Develop Memorandaof Understanding between federal
agencies and agencies of other states to better coordinate
environmental protection efforts.
Provide mapping tools and products to facilitate
monitoring and cumulative impact assessment.

THE REGIONAL ROLE
Regional entities such as the Delaware River Basin Commission
(DRBC)and the Delaware Valley Regional Planning Commission
(DVRPC)have participated
in the development of the CCMP.
Thesetypes of regional entities will play a vital role in the overall
success of the implementation of the Plan. Participation
by
regional agencies in CCMP
actions is voluntary. Suggestedroles
of the regional entities include:
Participate in the estuary coordinating conferences.
Prioritize

actions for regional agencyoperating budgets.

Form compacts and agreements to address environmental
issues that are watershed in scope.
THE LOCAL GOVERNMENTROLE
There are portions of 22 counties and over 500 municipalities,
townships, and boroughs in the Delaware Estuary watershed.
Active voluntary communityparticipation is encouragedto achieve
the ultimate successof the Plan in achieving a cleaner, healthier,
more productive ecosystem. Participation by local governments
in CCMPactions is voluntary.
Suggested roles of local
jurisdictions include:
Participate in the estuary coordinating conferences.
Form compacts and/or agreements with adjacent
communities and counties to address environmental issues
that are watershed in scope.
Incorporate environmental protection provisions
master plans and development ordinances.
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Incorporate "best management"stormwater management
practices into local developmentordinances.
Provide input and commentson environmental issues.
THE ROLE OF NON-GOVERNMENTSTAKEHOLDERS
Non-governmentstakeholders include civic, conservation, and
environmental organizations, industries, small businesses, the
commercial and recreational fishing community, developers,
boaters, and the public at large. All of these stakeholders will be
affected
by the Plan and share responsibility
for its
implementation. The partnership approach to resource protection
has been emphasizedin the Plan and will be even more important
in its implementation.
Addressing sustainable developmentchallenges will require broad
support from public and private sectors. Non-government
stakeholder involvement includes:
Participate actively in estuary coordinating conferences.
Provide input and comments on environmental
economicissues affecting the Estuary.

and

Assist with funding, volunteer, and in-kind services to
support implementation.
Assist with public outreach and educational efforts.
NEXT STEPS
The Delaware Estuary Program has prepared a Strategic Action
Plan to function as a recommendedwork plan for the priority
actions. As an initial implementation strategy, the implementing
agenciesand non-profit organizations, such as the Partnership for
the DelawareEstuary, Inc., will build on this Strategic Action Plan.
Appendix G provides a summarytable of the lead implementing
agency and commitmentstatus for each ManagementPlan action
and a separate table which arrays ManagementPlan action
responsibilities by implementingentity.
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G. Summary
This Plan -- the Comprehensive Conservation and Management
Plan -- has been developed as a blueprint for restoring and
protecting the Estuary. Unlike moretraditional planning efforts,
the DelawareEstuary Programoffered an unusual opportunity: it
asked the public for help in developing a plan for the resource,
rather than to just accept one prepared by governmentagencies.
People representing a wide variety of interests -- business people,
environmentalists, teachers, planners -- have helped to shapethis
Plan. You, the person who cares enough to read it and become
involved, are the person whocan makethis Plan a reality.
Makethe Programvision a reality
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APPENDIXA
GLOSSARY
Anadromous
fish: Fish that spendtheir adult lives in the sea but swimupriver to fresh
water to breed (striped bass, Americanshad, river herring, and sturgeon).
Aquatic environment:The water and land covered by water in lakes, ponds, streams,
rivers, estuaries, and oceans.
Ballast water: Watercarried in a ship to provide stability
ashore.

after cargo has beentaken

Benthos:Plants and animals that live on the bottom of aquatic environments.
Best Management
Practice (BMP): A method, activity,
maintenance procedure or
other management
practice for reducing the amount of pollution entering a water
body.
Biodiversity (Biological diversity): Thevariety of life and its processes,including the
variety of living organisms and the genetic differences between them and the
communities in which they occur.
Bioconcentration(also food chain amplification, bioaccumulation, biomagnification):
A process resulting in concentration of persistent, fat-soluble compounds
(e.g., PCBs,
DDT, methyl mercury) in organisms at successively higher trophic levels of a food
chain or web.
Biomarker:A contaminantinducedalteration in organismsat the cellular level that can
be used as an early warning signal for predicting biological effects that maylead to
decreasedsurvival and reproductive capacity.
Brackish:Havinga salinity betweenthat of fresh and sea water (saltier than fresh, not
as salty as the sea).
Catadromous
fish: Fish that migrate downstreamin the direction of the sea, usually
to reproduce (American eel).
Co-generation:The simultaneous production of electricity
from a single power source.

and useful thermal energy

CombinedSewer Overflow: A pipe that, during storms, discharges untreated
wastewater from a sewer system that carries both sanitary wastewater and
stormwater. The overflow occurs because the system does not have the capacity to
transport and treat the increased flow caused by stormwater runoff.
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Cyanobacteria: Bacteria (formerly called blue-green algae) that have the photosynthetic metabolismof plants but the cellular structure of bacteria.
DemersahLiving in the bottom waters of a water body.
Depletive water use: A use which permanently removes water from a Basin.
Dermo(Dermocystidium(marinum)): A parasitic microorganism (protozoan animal)
that infects oysters and causes extensive mortalities.
Diatoms:A class of planktonic one-celled algae with skeletons of silica.
Diminution: The act or process of diminishing; decrease.
Dredging: Removing bottom material

from a waterway.

Ecosystem:A natural unit formed by the interaction
with its environment.

of a community of organisms

Estuary: A coastal water body, with tidal mixing, wherefresh water from rivers mixes
with salt water from the ocean.
Eutrophication: The process during which a water body becomeshighly loaded with
nutrients, (primarily nitrogen and phosphorous), sometimescausing oxygendepletion
from unconsumedalgal production.
Flocculation: A process involving the aggregation of fine particles, either suspended
in or precipitated from a solution.
GeographicInformation Systems(GIS): A computer system that enables one to create
electronic mapsto depict various types of data, such as wetland coverages, toxic
waste sites, etc.
Groundtruthing: The field checking of sites on the ground to reliably determine
resource types and conditions. Thesedata are used in relationship to classifications
madefrom aerial photography and/or satellite images, to determine classification
accuracy.
Hyper-eutrophic:A physical, chemical, and biological condition that results after a
lake, an estuary, or a slow-flowing streamreceives excessiveinputs of plant nutrients
-- mostly nitrates and phosphates-- from erosion and runoff from the surrounding land
basin.
Impoundment:
An area of tidal marsh that has been cut off from tidal inundation
through the construction of dikes, dams, or other water control structures.
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MSXparasite (Haplosporidium nelsoni, "Multinucleated sphere X unknown"): A
spherical, single-celled organismcontaining manynuclei belonging to a small group of
spore-forming parasites of invertebrates. MSXis found only in oysters and causes
extensive mortalities.
Neotropical: NewWorld (the Americas) tropics.
Nonpoint source: An indirect discharge, not from a pipe or other specific source.
Oysterdrill:
shell.

A predatory snail species that feeds on oysters by boring through their

Palustrine: Oneof three types of freshwater wetland systems, palustrine wetlands
include marshes, bogs, swamps,and small shallow ponds.
Passerines: Songbirds.
Pathogens:Biological agents, such as bacteria and viruses, that cause sickness or
disease. Common
sources in the Delaware Estuary include wastewater treatment
plants, CSOs,and nonpoint source runoff.
Pelagic: Living in the open water.
Phragmites australis: A commonreed grass, generally considered a pest plant,
because of its tendency to replace other valuable vegetation by forming dense
monoculture stands.
Phytoplankton:Microscopic algae that are freely floating in aquatic systems.
RamsarConvention:A 1987 convention which addressed the importance of wetlands
on an international scale. The main goals of the convention were: 1) "to stem the
progressive encroachmentof and the loss of wetlands nowand in the future"; 2) to
promotehabitats which are of international importance to migratory waterfowl; 3) to
coordinate national policies with international action; and 4) to encourageresearch
and management.
Raptors: Birds of prey, such as bald eagles, osprey, peregrine falcons.
Riparian: Along river banks.
Successionalmeadows:
A large treeless area that is dominatedby grasses and small
woody and non-woody plants.
Sustainable development:Developmentthat meets the needs of the present without
compromisingthe ability of future generations to meet their ownneeds.
Terrestrial: Pertaining to the land and land habitats as opposedto aquatic habitats.
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Transfer of Development
Rights (TDRs): A system for voluntary land preservation
which the property owner is paid not to develop land.
Trophiclevel: The functional classification of organisms in an ecological community
based on feeding relationships; the first trophic level includes green plants; the
second trophic level includes herbivores; and so on.
Upconing: The situation where a producing well is located close enough to saline
water underlying fresh water and pumpedat a rate sufficient to cause the salt water
to be drawn up into the well in an upward shaped cone or mound.
Uplands:Terrestrial

areas above the influence of tidal waters.

Wasteloadallocation: A Total MaximumDaily Load (TMDL)is the total amountof
pollutant that can be released into a receiving water by all dischargers without causing
a violation of water quality standards. A wasteload allocation determines how much
of the total loading each source of the pollutant will be allowed to discharge.
Watershed:A geographic area in which water, sediments, and dissolved materials
drain to a commonwater body.
Water quality standards: State regulations which outline
individual pollutants in specific bodies of water.

permissible levels of

Wetland: An ecosystem type, generally occurring between upland and deepwater
areas, that performs manyimportant functions including: fish and wildlife habitat,
flood protection, erosion control, water quality maintenance, and recreational
opportunities.
Zooplankton:Microscopic animals that move passively in aquatic ecosystems.
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John H. Martin, University of Delaware
William Meredith, DNREC,
Division of Fish and Wildlife
RoyMiller, DNREC,
Division of Fish and Wildlife
James Mumman,NJDEP, Division of Water Resources
Howard Neukrug, Philadelphia Water Department
Mary Ellen Noble, WatershedAssociation of the Delaware River
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ACTION PLAN PRIORITY-SETTING

PROCESS

As part of the Plan developmentand public review process, the Programsolicited input
concerning actions which warranted special attention for early implementation. This
process consisted of four Stakeholder Workshopsin September1994 and a series of
meetings in 1995 -- with local officials in January, February, and March, Public
Review Meetings in March, and ManagementCommittee assessments in April and
July. Oneof the purposes of the workshopsand meetings was to ascertain relative
support for the various actions based on diverse perspectives and broad geographic
representation.
Theresults of these processesare summarizedin the following table. Priority action
"votes" are indicated by a check mark. This information functioned as a baseline
reference for reaching consensuson Programpriorities
and developing a 3-5 year
implementation strategy, the Strategic Action Plan, to function as a recommended
work plan for the Program(which is not included in this Plan but is available).
Program priorities
are also identified by a check mark in the Status column of
applicable action plans within this document.
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Action
~ ~i I~ ! ~

ii

lc0unty ¯ Pdblic Meetings
Management . ’Stakeholder I
COmmittee; Meetings
Meetings
and;Returned
10194
Questionnaires

L1 --Develop a Comprehensive
Sustainable Development
Strategy for the DEEstuary.

/

L2--Support Watershed-based
Planning.

/

J

L4--Support the Establishment
of RiparianCorridor Protection
Programs.

/

Le--identify and Support
GreenspaceProgramPlans to
Protect Natural ResourceAreas
related to the Estuary.

v"

/

,/

,/

/

,/

L7-Support Environmental
Agreements among
Municipalities andCounties.

5,/

L8--Develop Environmental
Guidelines for CountyMaster
Plans and Encourageand
ProvideIncentivesfor
Municipal Conformance.

/

L9--ExpandState and/or
RegionalPlanningand
Technical Guidanceto Local
Governments.

J

L12--ConductTraining and
Workshops

,/

L13--Establish and/or Increase
Support for Mapping/GIS
Activities

,/

3L16--DevelopPolicies and
Incentives to Encourage
Redevelopment
in Previously
DevelopedAreas.

1

"Voted"

2

on a pre-selected

Also received
more "caution
3 Policy Committee priority.
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L18--Develop Self Assessment
Techniques and an Awards
Program to Encourage
Municipalities to Adopt
Environmentally Sensitive
Planning, Zoning, and Site
DevelopmentPractices.

Management
Committee

~Stakeholder
Meetings
10/94

~County
Meetings

Public Meetings
and Returned
Questionnaires

,/

W2--Conduct Studies for
Tributary Watersheds
Experiencing Stream
Dimunition Problems.

J

~W4--Encouragethe Reuse of
Wastewater for Nonpotable
Purposes.

4

W12-Develop and Implement
Strategies to Achieve the
"Fishable/Swimmable" Goals
of the Clean Water Act.

J

H4--Coordinate and Enhance
Wetlands Managementwithin
the Estuary.

J

J

H5--Target Habitat
EnhancementOpportunities for
Present and Future Action.

J

,/

T1--Implement a Toxics
ManagementStrategy to
Assist Environmental Managers
in Developing Regional
Prevention and Control
Strategies.

,/

T2--Assist Residents in the
Proper Use and Disposal of
Chemicals.
T3--Develop and Adopt
Uniform Water Quality Criteria
for Toxic Pollutants which will
be used by Regulatory
Agencies to Regulate Point and
Nonpoint Sources

J

J

1 "Voted"on a pre-selectedsubsetof actions; voting did not occur at all meetings,
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T4--1mplement Phased Limits
on Toxic Pollutants using the
TMDL Concept
T5--1dentify the Sources of
Contaminated Sediments and
Identify Control Strategies and
Mitigation Alternatives.

,/

E1--Continue Existing Public
Participation Program.

,/

E4--Develop Educational
Initiatives in Supportof the
Land ManagementAction Plan.

,/

E1 1 --Encourage Use of
Citizen Monitoring Activities
and Best Available Technology
for Monitoring.
E18-Organize and Implement
Storm Drain Stenciling
Programs,

J

M2--Establish a Permanent
Monitoring Implementation
Team

~/

M3--Establish the Office of
Monitoring and Mapping
Coordination.

/

’ M4--1mplement the Minimal
Monitoring Program.

j.

M5--1mplement the Expanded
Monitoring Program

/

R2--1mplement RIMS in
Expanded Form.

~/
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E
DELAWARE ESTUARY PROGRAM
PRIORITY SPECIES LIST
In the spring of 1993, the Habitat Task Force brought together experts from across
the region in a workshop to develop a list of Priority Species for management
purposes. Of the thousands of plant and animal communities and species in the
Estuary, an initial list of 350 was developedby the Task Force. Workshopparticipants
were asked to consider which of those assemblagesor species were important enough
to the functioning of the Estuary that the ecosystemwould lack wholenessor integrity
without them. The following criteria werethen applied to each item on the initial list
to determine if it should be included within this document:1) Wasit native to the
Estuary? 2) Wasit unique to the Estuary? 3) Whatwere the status and trends of the
population (rising or falling)? 4) Wasit an important part of the food chain? 5)
it valuable as an indicator species? 6) Wasit a keystone species or important for
maintaining a community? 7) Was the species an appropriate candidate for
monitoring? 8) Could the species represent an assemblage or guild? 9) Wasthe
species a nuisance or a problem? 10) Wasthe species the subject of an interstate
managementplan? 11) Was it economically important, either commercially or
recreationally? 12) Wasit on any state or federal list of endangered,threatened,
candidate, or special-concern species? Membersof the workshopthen reviewed this
list, adding, deleting, grouping, and modifying items as appropriate. Thus, somesingle
species are highlighted by themselves, and others are combinedwith species sharing
similar characteristics or sharing a similar habitat. Althoughthe list wasfinalized for
this and an accompanyingdocument called the "Living Resources of the Delaware
Estuary", it should be considered dynamicand will likely be modified and updated as
more information is gathered and as our understanding grows of the interactions of
the components of the ecosystem.
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AQUATICINVERTEBRATES
Jellyfish
Copepods
Small Decapods
Saltmarsh Invertebrates
Soft (mud/sand) Bottom
Oligohaline/Fresh Community
Soft (mud/sand) Bottom Polyhaline
Community
Hard Bottom Polyhaline Community
American Oyster
Mysid Shrimp
Horseshoe Crab
Blue Crab
Dragonflies
Saltmarsh Mosquito
FISH
American Shad
River Herrings
Marine Forage Fish
Freshwater MarshKillifishes
Brackish MarshKillifishes
Drums
Structure Oriented Fishes
Catfishes
Carp
Minnows
Sunfish, Centrarchids and Esocides
Sturgeons
American Eel
Atlantic Menhaden
Weakfish
Sharks, Skates, and Rays
Perch
Striped Bass
Flounder
Bluefish
Important Biomass Fish

Marsh Turtles
Sea Turtles
BIRDS
Migratory and Non-tidal Pond
Shorebirds
Willet
Northern Harrier
Short-eared Owl
Barn Owl
Bald Eagle
Osprey
Herons and Egrets
American Black Duck
Northern Pintail, Mallard, Greenwinged Teal
Snow and Canada Geese
Sea/Bay Ducks
Swamp/Forest Nesters
Laughing Gull
Marsh Wren and Coastal Plain Swamp
Sparrow
Saltmarsh Sparrows
Rails
American Woodcock
Migratory Passerines
Migratory Raptors
Bitterns
MAMMALS
River Otter
Muskrat
Bats
Marsh Rice Rat
Meadow Vole
Marine Mammals
Beaver
White-tail Deer
PLANTCOMMUNITIES/HABITATS

HERPTILES
Natural Communities
Diamondback Terrapin
Vernal Pond Breeders
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SOURCES
OF INFORMATION
ONFEDERAL
THREATENED
ANDENDANGERED
SPEciES
PROGRAMS
......

U.S. Departmentof the Interior
Ecological Services office:
Delaware Bay Estuary Project (DBEP)
U.S. Fish and Wildlife Service
2610 Whitehall Neck Rd.
Smyrna, DE 19977
(302) 653-9152
U.S. Departmentof the Interior
U.S. Fish and Wildlife Service
Field offices:
ChesapeakeBay Field Office
U.S. Fish and Wildlife Service
177 Admiral Cochran Drive
Annapolis, MD21401
(41 O) 573-4500
Pennsylvania Field Office
U.S. Fish and Wildlife Service
315 Allen Street, Suite 322
State College, PA 16801
(814) 234-4090
Eastern Pennsylvania Field Office
U.S. Fish and Wildlife Service
Tobyhanna Army Depot
11 Hap Arnold Blvd., Bldg. 1015
Box 5031
Tobyhanna, PA 18466-5031
(717) 849-1275
NewJersey Field Office
U.S. Fish and Wildlife Service
927 North Main Street, Bldg. D1
Pleasantville, NJ 08232
(609) 646-0620

SOURCES
OFNFORMAT,
ON0NSTATE
THREATENED
AND
ENDANGERED
SPECIES

Delaware:
Department of Natural Resources and
Environmental Control
89 Kings Highway, Box 1401
Dover, DE 19903
(302) 739-4506
NewJersey:
Department of Environmental
Protection
401 East State Street
Trenton, NJ 08625
(609) 777-DEPE
Pennsylvania:
Department of Environmental
Protection
Central Office
P.O. Box 2063
Harrisburg, PA 17105-2063
(717) 783-2300
Department of Environmental
Protection
Southeast Regional Office
Suite 6010, Lee Park
555 North Lane
Conshohocken, PA 19428-2233
(610) 832-6000
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FINANCIAL PLANNING FOR THE DELEP COMPREHENSIVE
CONSERVATION
& MANAGEMENT PLAN

I.

INTRODUCTION

A.

Whya Financial Plan

The National Estuary Programprovides funding for the developmentof Comprehensive
Conservation and ManagementPlans (CCMPs)under Section 320 of the Clean Water
Act. Although the U.S. Environmental Protection Agencyhas identified funds under
Section 104(b)(3) of the Clean Water Act to fund implementation demonstration
projects for up to three years following the completion of a CCMP,no long term
funding dedicated to the implementation of CCMPs
has been provided by Congress.
Without a strategy for funding the implementation of the DelawareEstuary Program’s
CCMP,the CCMP
could becomea shelf-document instead of a guide to managingthe
natural resources of the DelawareEstuary.
The draft Delaware Estuary Financial Plan was prepared by the Financial Planning
Committeeand submitted to the full Management
Conference for its consideration.
The draft Financial Plan prepared by the Financial Planning Committeecontained two
components:a fund-raising organization (Section II) and options for funding individual
CCMP
recommendations(Sections Ill-VII).
This Appendix reflects those components
of the Financial Plan prepared by the Financial Planning Committee that various
participants in the DelawareEstuary Programhave agreed to or are willing to pursue.
A fund-raising organization, called the Partnership for the DelawareEstuary, Inc., was
incorporated in March 1996. The Partnership is one mechanismnecessary to ensure
that the CCMP
maintains a high profile in the public arena.
The options for funding individual CCMPrecommendations include a number of
components:use of current state and federal programs; local and regional private
foundations; public/private partnerships; fees for services; and state and federal
legislation. Each of these componentsis explained in this Appendix.

B.

Financial Planning Committee

The Financial Planning Committeewas established by the Delaware Estuary Program
in October 1990 for the purpose of proposing financing plans for the implementation
of the Program’s CCMP.A list of Financial Planning Committeemembersis contained
in Appendix C.
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C.

Overviewof Financing Options Not Considered

The Financial Planning Committeefelt that the citizens of the three states bordering
the Delaware Estuary were already under a significant tax burden which should not
be increased. Moreimportantly, the Committeefelt that there wassubstantial interest
in the Estuary to support the implementation of the CCMP
through a combination of
donations, appropriations, and focusing existing resources on the DelawareEstuary.
The latter option is not intended to diminish the funding of any existing programbut
to focus the financial and humanresources available to fulfill
the requirementsof the
priority programsof the DelawareEstuary (see Section III).
Although general taxes were not considered, user fees are considered an option for
implementing certain CCMPrecommendations. All proposed user fees are intended
to be paid only by those who require the service and the funds will only be used to
provide the service.

I1.

FINANCING APPROACHES FOR IMPLEMENTING THE
DELEP CONSERVATION AND MANAGEMENTPLAN
Partnership for the DelawareEstuary, Inc. and Other Nonprofit Organizations

A|

Non-profit organizations should be sought as a vehicle for CCMP
action plan funding
and implementation. Onesuch example is the Partnership for the Delaware Estuary,
Inc. ThePartnership is an incorporated non-profit organization whoseprimary function
is to promote the Estuary and serve as an independent fund raising vehicle for the
purpose of making resources available for the successful implementation of actions
contained in the CCMP.It was incorporated by six individuals who were actively
involved in the development of the CCMP
and will be governed by a board composed
of individuals representing various groups of the DelawareEstuary. This Partnership
will be funded through various sources including but not limited to an Estuary license
plate issued by the state of Delaware, membershipdues, donations, and grants.
Eachyear during the Estuary coordinating conferences, the Partnership, as well as any
other non-profit organization, should develop a work plan for the CCMP
actions that
it can assist in funding. For example,the Partnership will fund its ownadministrative
expensesand will assumeresponsibility for activities listed in Action El, "Continue
Existing Public Participation Program."
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B.

Use of Current Programs

Fundsto implement a variety of environmental programsare appropriated by federal
and state agencies and other organizations every year. These funds are generally
allocated to an issue (e.g., point source pollution control, wetlands enhancement,
education) and not to a specific geographic area. More than 195 programshave been
identified that could be used to implement most of the DelawareEstuary Program’s
ComprehensiveConservation and ManagementPlan recommendations. Someof these
programsprovide funds in the form of grants, loans, or cost-sharing, while others
provide technical assistance, information, or conduct research on behalf of the
requesting party. The matrix (Table 1) links individual CCMPrecommendations
existing programs.
Special consideration status for funding CCMPrecommendationsthrough existing
programs could be implemented by the administrating agency. State agencies can
assign programpriorities to their administrators. Federal agencies can do the same
and make implementation of CCMPrecommendations a requirement under their
various grant programs. In most cases, the funds generated through these programs
will be allocated from the administering agencydirectly to the agency/organizationthat
will implement the appropriate CCMPrecommendations.
Table 1. Existing funding sources matrix.

! i ! i ¸¸¸¸¸!ili¸i¸ti!!i¸¸¸ !/i ¸¸¸i i
COASTAL AMERICA +

L2.1-3, L4, L5.1-3, L6, W2, W4, W7.1-4, W9,
W12.1-3, H4.4-7, H5.1-8, H7.3, H1O, T5.3

COMMONWEALTHOF PENNSYLVANIA PROGRAMS
Circuit Rider Program@

LIO

Community Development Block Grank @

L5.1-2,

Downtown Pennsylvania

L6, L14

Program @

W3.1-2, W4, W6, Wl 2.3

Environmental Education Fund @

T2, E2, E4, E5, E6, E7, E13, E19

Environmental Fund for Pennsylvania @

L4, L5.1-3, L6, T2.1, T6.7, E4, E5, E6, E7,
Ell, E12, E13, E18

Heritage Parks Program @

L6, W7.2, W10.1-3

KEY:

@ Grant Programs
# Loan Programs
* Cost Share Programs
+ Technical Assistance, Informational Services or ResearchAssistance
$ Direct Payments
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Keystone Recreation, Park & Conservation
Fund $

L4, L6, W10.1-3, H5, H7, E3, E4, E5, E6, E7,
E20, E22

Land & Water Conservation Fund @

L4, L5.2-3,
H5.7

Local GovernmentCapital Projects Loan
Program #

L5.1-3, L13.3, W12.3

Municipal Training +

L12

Peer-To-Peer Technical Assistance +

L14, L16.2, T2.1-2

PennSERVE@

L1, L4, L5, L16.1, L17, T2.1-2, E2, E3, E4,
E5, E6, E7, Ell, E12, E13, E16, E18, E19,
E22

Planning Technical Assistance +

L5.3, L6, L8.1-3, L14, L15.2-3, L16.2, W4

PENNVEST#

L3, L5, L9.2 L15.1, W3.1, W4, W6, W11,
T5.3

Recreational Improvementand Rehabilitation

L4, L5.3, H3.2

W7.2, W10.1-3, W11, H5.1-4,

Act @
Recreational Technical Assistance +

L5.3, L6, L10, W10.1, H3.2

State Planning Assistance Grant @

L7, L8.3, L11, L15.2-3

Wild Resource Conservation Fund $

L13, H1, H2, H3, H4, H5, H6, H7, H8, H10,
E2, E6, E12, E15, E16, E17

DHHS/PUBLIC HEALTH SERVICE PROGRAMS
Public Health Assessments& Related SiteSpecific Biological Testing @

T6.3-5

Surveillance of the Relationship Between
Hazardous Substances @

T6.3-5

DOC/EDA PROGRAMS
Economic Development, Public Works,
DevelopmentFacilities @

L16.1, Wl, W3, T5.3

DOC/NOAA PROGRAMS
Coastal Estuarine Assessment +

T5.1-2, T6.3-4

Coastal Ocean Program +

L13, H7.1, H8, HIO, T5.2, T6.4

Coastal Wetlands Inventory +

L2.1, L2.2, L13.2, H3.2, H8, HIO

Coastal Zone Management Program @

All Action Items
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Cumulative Effects of Multiple Stressors on
Coastal Ecosystems @

T4.4-8, T5.1-3, T6.2-5

Electronic

L2.1, L2.2, L13.2, H3.2, H8

Information Services +

PLANNING

=Financial Assistance for OceanResources
Conservation & Assessment Program @

T1, T4.4-5, T5.1-3, T6.4-5, M4, M5, M6

Fisheries Development& Utilization
Development Program @

H1.1, H1.2, H3.3, H5.4, H5.7, H8, HIO,
T6.4-6

Research&

GeoCoast +

L2.1, L2.2, L13.2, H3.2, H8, HIO, R2

Hazardous Materials Response +

HS, W9

Marine Fish Habitat Restoration & Creation
Program +

H5, H7, W7.4

National Estuarine Inventory +

L13, H8

National Estuarine Research
Reserve System @

H5, H7, E4, M5, M6

National Status and Trends Programs +

T5.1-2, M5

National Water Level Observation Network +

W7.3-4, H7.1

NOSCoastal Estuarine Assessment Branch +

T5.1-2, T6.3-4

NOSHazardous Materials

W9, H8

Response Branch +

NOSPartnership Proposals @

L1, L2.1-4, L3, L4, L5.1-3, L13.2-3, L10,
W7.1-4, H1.1-2, H3.1-3, H4.1-8, H5.1-8, H6,
H7.1-3, HlO, T4.4-5, T5.1-2, T6.2-6, R2, M3,
M4, M5, M6

Sea Grant Support @

W7.1, W7.4, W9, W10.1-3, Wll, W12.1-2,
H1, H2, H3, H4, H5, H6, H7, H8, HID, T4.5,
T5.1, T6.3-7, E2, E6, E7, E8, EIO, Ell, E12,
E15, E16, E13, E18, E14

Strategic

L2.1-2, L13.2, W3, W8.3, W8.4, H3.1-3, H8,
HIO, T1, T4.4, T4.5, T5.1-2, TB.4, M3, M6

Environmental Assessments +

DOD PROGRAMS
Legacy Resource Management Program @

L2, L3, L4,L5, L6, L13, W9, H1, H2, H3, H4,
H5, H6, H7, H8, H9, HIO

DOI/BLM PROGRAMS
Wildlife

Challenge Cost Share @

H3, H5, H8, L13

DOI/FWS PROGRAMS
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Anadromous Fish Conservation @

H3, H5

Aquatic Resources Education $

E2, E6, E12

Bay/Estuary Program +

L4, L5, L7, L12, L13.2-3, W7.3-4, W9, H1,
H2, H3, H4.1-2, H5, H6, H7, H8, H9, HIO, T1,
T6.1-6, E2, E6, E7, Ell, E12, E15, E13, E20,
E14, E22, M4, M5, M6, R2

Biomonitoring of Environmental Status &
Trends +

T5.3, T6.4, M4, M5, M6

Challenge Cost Share Program @

L6, H5

Coastal Ecosystems Program +

H4.5, H5.1, H5.3-8, H7.3

Coastal Wetlands Planning Protection and
Restoration @

L6, H5

Conservation Law Enforcement Training &
Assistance +

H4.3

Endangered Species Conservation @

L6, H1, H2, H3, H4, H5, H8, HIO, E6, E12

Environmental Contaminants +

T4.4, T6.4

Fish & Wildlife

H1, H2, H3, H4, H5, H6, H8, HIO, T5, T6.4

ManagementAssistance +

Habitat Restoration Program +

H4.7

Land and Water Conservation Fund $

L6, H4.5

Migratory Bird Conservation Fund $

L6

National Coastal Wetlands Conservation Grants

L4, L6, W7.4, H4, H5, H7, E4, E6

@
National Wetlands Inventory +

L13, H3, H8

National Wetlands Research Center +

L2.1-2, L13.2, H3.2, H8, HIO, R2

North American Wetlands Conservation Act @

L6, H4.4, H5.3, H7.2

Partners for Wildlife - Private LandsInitiative

L4, L6, H5, H7, HIO

@+
Pumpout Grant Program @

W11, T2.3, E2, E4, E7

Sport Fish Restoration @

L4, L6, W10.1-2, H1, H2, H4, H5, H6, H7, H8,
H9, T6, E2, E6, E14, E22

Striped Bass Act @

H1.1, H2.2

Trust Species Habitats *

L5.2-3, H4.5, H5.1, H5.3, H5.6, H7.3
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RECOMMENDATIONS

,,
Wildlife ResearchInformation +

H3, T5.1-3, T6.4

Wildlife Restoration @

L4, L6, W7.2, H1, H2, H3, H4, H5, H6, H7,
H8, H10, T6.5

OOI/NPS PROGRAMS
Land & Water Conservation Fund @

L6

National Natural LandmarksProgram +

Not applicable

National Wild & Scenic Rivers Program+

L4, L5.3

Rivers, Trails & Conservation Program+

L4, L5.3, L6

Urban Park and Recreation Recovery Program $

L6, Wl 5.2

Wetlands Goals and Guidelines @+

L6, H5, E6, E12, E22, M4, M5, M6

DOI/USGS PROGRAMS
Earth Science Information Centers +

L13.3, H7.1

Federal State Cooperative Program+ *

W2, T1, M4, M5

Geologic Division +

L2.1-2, L13.2, H3.2, H8, R2

National Mapping Program +

L2.1-2, L13.3, H3.2, H8, W8.4, R2, M4, M5

National Water Information System +

L13, W2, W5, E5, R2

National Water Quality Assessment Program +

T1, M4, M5, M6

National Water Resources Research Program @ W2, T4.4, T5.2-3, T6.4, M4, M5, M6
Toxic Substances Hydrology Program +

T5.1-3,

Water Data Program +

W2

Water Research Institute

Program @

M4, M5

L2, L3, W2, W4, W5, W9, T4.4, T5.3, T6.4,
M4, M5, M6

DOT PROGRAMS
Development & Promotion of Ports &
Intermodal Transportation @+

W8, W9

Intermodal Surface Transportation Efficiency
Act @

L6, L8.3

Oil Pollution Researchand Development
Program @+

W8, W9, H8, T5.2-3

DRBA PROGRAMS
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Economic Development Projects

@

L6, W8, W9, W11, H5, H7, El0, E12, E13,
E20, E23

DUCKS UNLIMITED
Habitat USA +

H5

Matching Aid to Restore States Habitat @*

L6, H5, H7

Habitat Inventory and Evaluation +

L13, H3, H5, H10

EPA PROGRAMS
AdvancedIdentification
Section 404 +

of Natural Areas,

Assessment & Watershed Protection

Support

L13, H8
L2, L3, L7, L9, LIO, L13, L18, W2, H4, T4.4

@
Brownfields EconomicRedevelopmentInitiative

L16.1-2

@
Clean Lakes Program, Section 314 @

L2, L3, L4, L5, L13, H5, Ell,
3

CSOAbatement Projects

T5.3, Wl 2.2-3

@

Drinking Water Research and Demonstration @ Wl, W3.1-2,

E18, E23, T5.2-

W5, W6

Environmental Justice Small Grants @

L1, L4, L5.1-3, L6, Lll, L12, L13.2-3, L16.12, L18, W4, W10.3, W11, W12.1, T2.1, T2.3,
T4.4-5, T6.6, E2, E4, E5, E7, Ell, E12, E16,
E17, E18, E19, E20, E23, R2, M6

Environmental Monitoring & Assessment
Program +

L13, H8, T1, T4.4, T5.3, T6.4, M4, M5, M6

i EnvironmentalTechnologyInitiative

* +

T2.3, T5.3

Hazardous Substance Response Trust Fund
(Superfund)

L16

National Estuary Program @

L7, L9, L10, L12, L15, L16, L18, Wl, W3,
W4, W5, W6, W7, W8, wg, WlO, W12.1-2,
H1, H2, H4, H6, H9, HIO, T1, T3.1-3, T4.1-7,
T5.1-3, T6.1-6, All Education
Recommendations

National Environmental Education Act @

L2, L12, E2, E3, E4, E5, E6, E7, Ell,
E14, E16, E17, E18, E19, E22, E23

National Pollutant DischargeElimination
System Related Grants $

L2, L3, LS, T2.3, T3.1-3, T4.1-7
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Near Coastal Waters @

L3, L4, L5.1-3, W2, W4, W5, W7.1-4, H4.1-8,
H5.1-8, H7.1-3, T1, T3.1-3, T4.1-8, T5.1-3,
T6.2-6, R2, M4, M5, M6

Nonpoint Source Set-asides (Title VI)

L2, L3, L5, L12, T2, T4.4, T5.3, T6.5, E2, E4,
E5, E6, E7, E12, E14, E18, E22

Nonpoint Source Implementation, Section 319
@

L2, L3, L5, L12, L18, T2, T4.4, T5.3, T6.5,
E2, E4, E5, E6, E7, E12, E18, E14, E22

Pesticide Programs$

T2.1-2, T5.3, T6.5-6, E7

Pollution Prevention Incentives for States @

W4, T2.1-3, E5, E7

Regional Initiatives

L2.1-3, L4, L5.1-3, L7, W4, W7.1, W7.4,
W12.1-3, H4.1

@

Small Community Outreach @

LIO, L11, L12, L13.2-3, L15.1-3, L18, E2, E4,
E5, Ell, E12, E13, E18

State Public Water System Supervision @

Wl, W3.1-2, W5, W6

State Wetlands Program @

H4.1-8, L2.2, L5.2-3

Strategic Environmental Research&
Development Program @

W4, H5, HT, H9, T2, T5.1-3, T6, M5, M6

TMDL/NPSMini-Grants

T4.1-8

@

Toxic Substances Compliance Monitoring
Program @

M4, M5

Toxic Substances Research @

T4.4-5, T5.1-2, T6.2-3

Underground Water Source Protection Grants

L2.2, L3, L13.2-3, Wl, W3.1-2, W4

@
Wastewater Operator Training Program,
Section 104(g)(1)

T2.3

Water Pollution

L7, L8.1-2, L9, L13, L18, W4, W7, H9, T1,
T2.1-3, T3.1-3, T4.1-8, T5.1-3, T6.1-6, E11,
E18, M3, M4, M5, M6

Control Section 106 @

Water Quality Control Information System
Grants @

R2

Water Quality Cooperative Agreements,
Section 104(b)(3)

L2, L3, L4, LS, LT, L8.3, LIO, L13, L18, W9,
W12.1-3, H3, H4.1-2, H5, H7, H8, H9, T3.13, T4.1-8, T5.1-3, E6, E12, E19
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Water Quality ManagementPlanning, Section
604(b) {old 205(j)}

L2,L7, L9, L18, W4, W9, H4, H8, H9, T4.1-8,
T5.1-3

Wellhead Protection @

L2.1, L2.2, L8.1-3, L13.2-3, E5

Wetlands Protection

L2.1-3, L12, L13.2-3, H3.2-3, H4.1-8, H7.1-2,
H8, E2, E4, E5, E11

Program @

HUD PROGRAMS
Community Development Block Grants @

L15.1,

W3.1-2, W4, W6, W12.3

NATIONAL BANK FOR COOPERATIVES#

L15.1,

W3.1-2, W4, W6, W12.3

NATIONAL FISH AND WILDLIFE FOUNDATION L1, L4, L5.2-3, L6, H1.2, H4.5-7, H5.1,
H5.3-8, H7.3, H10, E6, E12, E13, E14, E19,
E20

@

NORTH AMERICAN WETLANDS
CONSERVATION COUNCIL @*

L6, H5

STATE OF DELAWAREPROGRAMS
Aglands Preservation & Conservation Easement L6
Program $
Conservation Cost Share Program *

L3, L4, L5, H5

Delaware Land and Water Conservation Trust
Fund $

L4, L6, H5

Delaware State Arts Council $

E15

Delaware Section of the American Chemical
Society @

E19

Delaware Urban Forestry Projects +

L4, L5.3

Duck Stamp Program $

L5.2, H1.1-2, H2.2, H3.1-3, H4.3-7, H5.1,
H5.3, H7.1-3, H8

Grants-In-Aid

L1, L12, L16.1, L17, W8, W10.1-3, T6.6, El,
E2, E3, E4, E5, E6, E7, E8, E15, E19, E20,
E21, E22, E23, M3, M4, M5, M6, R2

@

Greater Dover Community Fund @

L4, L5.1-3, L6, H5.7, T2.1-3, El0, Ell,
E17, E18, E20, E23

State Revolving Fund #

L3, L5, L15.1, W4, Wll, H5, H7, T2.1-2,
T5.3

Suburban Street Money $

L6, L8.3
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Sussex County Council Discretionary

Account

@
Urban & Community Forestry

Grant @

L5.3, H5.5, T6.6, E2, E3, E4, E5, E6, E7, EIO,
Ell, E12, E13, E17, E18, E19, E20, E22, E23
L5.3

STATE OF NEW JERSEY PROGRAMS
Environmental Endowmentfor New Jersey @

L1, L2.2, L2.3, L4, L5, L6, L8.1-2, L12, L13.2,
L15.3, L16.1, L17, L18, W7.1-4, W11,
W12.1-3, H3.1-3, H4.1-7, H5.1-8, H7.1-3, H8,
H10, T1, T2.1-3, T4.4, T4.5, T5.1-2, T6.4-6,
All Education Recommendations

Municipal Stormwater Management&
Combined Sewer Overflow Abatement
Assistance Fund #

L2, L3, L5, L13, T5.3

National and Community Service @

L1, L4, L5, L16.1, T2.1-2, E2, E3, E4, E5, E6,
E7, Ell, E16, E18, E19, E22, R2

New Jersey Green Acres $

L4, L6, H5

New Jersey Green Trust @#

L4, L6, H5

NewJersey State Council on the Arts $

E15

NewJersey Wastewater Treatment Fund #

L15.1, W4, T5.3

NewJersey Wastewater Treatment Trust #

L15.1, W4, T5.3

New Jersey Waterfowl Stamps $

L4, L6, H1, H2, H3, H4, H5, H7, H8, E6

Office of Environmental Services Matching
Grants @

L2.1-2, L4, L5.3, L6, L7, L8.2-3, Lll, L12.2,
L15.2, L16.2, W4, W10.1-3, W12.2, H7.1,
H10, E4, E5, El0, E14, E15, E16, E17, E18

Open Space Preservation Bond Act of 1989 $

L4, L6, H5

Water Supply Rehabilitation

Wl,

Loans #

Water Supply Replacement Loans #

W3

Not applicable

USACE PROGRAMS
Aquatic Plant Control +*

H5

Beach Erosion Control + *

H7

EnvironmentalInitiatives

Program*

H5, H7

Flood Control Projects +*

L2, L3

Flood Plain ManagementServices +

L2, L3

Navigation Projects +*

W7.1-2
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Planning Assistance to States @+

L2, L3, L5, W4

Snagging and Clearing for Flood Control +*

H5

Special Area ManagementPlans *

L4, L5.1-3, H4.4-5, H5.1-8, H7.3

Wetlands Research Program +

L5.1-2, L2.1-2, H4.1-2, H4.6, H5.3, H7.2

USDA/CFSA PROGRAMS
Agricultural

Conservation Program $

L2, L3, L4, H5, H7, T2.2

Conservation Reserve Program $

L4

Rural Clean Water Program $

L2, L3, T2.2

Water Bank Program $ +

H5

Water Quality Incentives Program$

L2, L3, L4, H5, H7, T2.2, T5.3

Water Quality Special Projects * +

L2, L3, L4, H5, T2.2, T5.2-3

Wetlands Reserve Program $

H5

USDA/RDA PROGRAMS
Emergency Community Water Assistance Grant

@

W3.1-2, W6

Distance Learning & Medical Link Grants @

L1 3.3, E16, R2

Primary Loan Service Program (Conservation
Easement Program)

L6, H5, H7

Resource Conservation and Development Loans
#

L2, L3, L4, L5, W3.1, H5, T2.2, T5.3

Technical Assistance & Training Grants @

W3.1-2,

Soil and Water Loans #

L2, L3, L4

Solid Waste ManagementGrants @

T2.1, T4.4

Water & Waste Disposal Systems for Rural
Communities @#

L15.1 W3.1-2, W4

Watershed Protection & Flood Prevention
Loans #

W3.1-2

W4, W5, W6

USDA/FS PROGRAMS
Cooperative Forestry Assistance @

L4, H5

Forest Legacy Program $

L4, L6
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Forest Stewardship Program+@

L4, L6

Forestry Research@

L4

StewardshipIncentives Program*

L4, L6, H5, H7

Urban and CommunityForestry @+

L4, H7, E4, E6

PLANNING

USDA/NRCSPROGRAMS
EnvironmentalEducation +

E2, E4, E5, E6, E7, E12, E14, E19, E22

Farm*A’System +

L2, 1_3, T2.1-2, T4.4, T5.1, T5.3, E2, E3, E4,
E5, E7, E14, M5, M6

ResourceConservation and Development
Program @+

L1, L2, L3, L4, L5.3, L6, L1 O, L12, L15.1-2,
W4, H4.5, H5.5, H5.7, H7.3, H10, T2.1-3,
T6.6, E2, E3, E6, E7, El0, E12, E13, E14,
E15, E18, E19, E20, E21, E22, E23

ResourcesInventory +

L2.1, L3, L13.2-3, H7.2

SnowSurvey & Water Supply Forecasting +

W2

Soil Survey+

L13, H3

Soil & WaterConservation+

L3, L4, L5.1-3, W4,H4.5, T2.2, T4.5

WatershedProtection & Flood
Prevention Act (PL 83-566)

L2, L3, L4, L5, L7, W4,H5, H7, H10, T2.2,
T5.2-3

One federal program that is not currently being used to its maximumpotential is the
State Revolving Fund Program. Established by the Water Quality Act Amendments
of 1987, this program makescapitalization
grants to states to create revolving funds.
The purpose of these revolving funds is to provide financial
assistance to local
communities for water quality projects and activities.
The primary focus of revolving
funds is financing local wastewater treatment facilities.
The Act also states that
revolving funds can be used to finance the implementation of nonpoint source plans,
wetland programs, and estuary Comprehensive Conservation and Management Plans.
Any project or activity included in a CCMPthat has been approved by the appropriate
Governor(s) and the USEPAAdministrator is eligible for assistance under the State
Revolving Fund Program. These could include wetlands and living
resources
restoration, nonpoint source control programs, and construction of capital facilities
such as treatment plants or stormwater retention basins. Other types of clean-up
projects, those that are capital intensive with a user base to support payments, are
well suited to State Revolving Fund financing.
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In order for projects to be funded using the State Revolving Fund Program, they must
be included on the states’ Project Priority List (PPL). The PPLis a list of all the
projects eligible for State RevolvingFundfunding. This list is typically revised every
five years and requires a public hearing. Fromthe PPL, an Intended Use Plan (IUP)
generated. The tUP describes how much money the state has and how it will be
spent.
The state revolving funds in the three states are: State Revolving Fund (Delaware),
New Jersey Wastewater Treatment Fund and Trust (New Jersey), and PENNVEST
(Pennsylvania). The Delawarefund does finance nonpoint source control projects and
PENNVEST
finances stormwater control projects in addition to wastewater treatment
facilities.
However, none of the three states’ funds include the implementation of
Comprehensive
Conservation and Management
Plans as eligible activities for financial
assistance.

C.

Public/Private and Public/Public Partnerships

Public/private partnerships are agreementsbetweenpublic and private entities to work
together to meet some environmental need. Examplesof such partnerships include
the privatization of a public utility,
private funding for public programs, joint
public/private funding for a project benefiting both parties, and allowing the use of
public property by a private interest in exchangefor having the private interest provide
a public service. Public/public partnerships are agreementsbetweena public agency
and a public authority, such as a port or solid waste authority, and work in the same
way as public/private partnerships.
The Delaware Estuary Program has been successful in establishing three public/
private partnerships to date. One companyfunded the printing of the Program’s
bumpersticker and loaned the Program audio/visual equipment; the Public Service
Electric
and Gas Company designed and sponsored a series of newspaper
advertisements on behalf of the Program; and radio station WSTW
and the Public
Service Electric and Gas Companysponsored the Delaware Estuary Program tent at
the 1994 Delaware River Days event. The Program has not established
any
public/public partnerships.
The non-governmentalorganizations, such as the Partnership, the states, and local
governments interested in implementing CCMPrecommendations should actively
pursue public/private
and public/public
partnerships
to implement CCMP
recommendations. The CCMPrecommendations that would lend themselves to
public/private or public/public partnerships are:
L1
L2
L4
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L6

Identify and Support Greenspace Program Plans to Protect Natural
Resource Areas Related to the Estuary
LIO
Establish a LandUse Planner Circuit Rider
L16.1 Tri-State RedevelopmentForum
W2

Conduct Studies for Tributary Watersheds Experiencing Stream
Diminution Problems
W4
Encourage the Reuse of Wastewater for Nonpotable Purposes
W7.2 Maintain Access to High Use Recreational Areas
W7.4 Develop a Long Term ManagementPlan for Dredged Material
Utilize RIMSfor Information Management
that Facilitates Port Operations
W8
and Safety
Support Private Sector Efforts on Oil Spill Responseand Pollution
W9
Prevention
H5
H7
H8

Target Habitat Enhancement
Opportunities for Present and Future Action
Develop Measuresto Protect Shoreline and Littoral Habitats that are
Threatened by Sea Level Change
Facilitate
Coordination among the States to Update and Improve
Environmental Sensitivity Index Mappingfor HazardousSpill Response
Information

T2.2
T2.3

Implement a Toxics ManagementStrategy
Public Education on Chemical Usage and Household Toxics Waste
Collection
ImplementAgricultural Pesticide Collection Program
Develop Education Programfor Small Industries on Usageof Chemicals

E1
E2
E3
E4
E5
E6
E7
E8
E 10
E11
E12
E13
E14
E15
E16
E17
E18
E19

Continue Existing Public Participation Program
Hold and Attend Public Meetings and Workshops
Continue Holding Annual Events
Support of Land ManagementAction Plan
Support of the Water Use Action Plan
Support of Habitat and Living ResourcesAction Plan
Support of Toxics Action Plan
Conduct and Publish Public Attitude Surveys
Promote Ecotourism
EncourageCitizen Monitoring
Promote "Hands-On" Activities
Support Floating Classrooms
Develop and Publish Outreach Articles
Meet Demandfor Existing and NewPublications
Utilize Electronic Bulletin Boards
Establish Estuary ResourceSections
Implement Storm Drain Stenciling
Incorporate Estuarine Education in Curricula/Support Challenge Grants

T1
T2.1
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D.

E20
E21
E22
E23

Develop and Place Permanent Displays
Develop an Estuary Mascot
Establish Delaware Estuary Environmental Badge
Develop and Place Watershed Signs

R2

Implement Expanded Regional Information

M3
M4
M5
M6

Establish Office of Monitoring and Mapping
Implement Minimal Monitoring Plan
Implement ExpandedMonitoring Plan
Evaluate and Report Monitoring Information

ManagementService

Fees for Services

Feesfor services can be chargedif there is a public demandfor a service or if there
is an identified group of individuals or organizations that are directly responsible for
negative impacts on natural resources. Fees for services should only be implemented
by agencies that have statutory taxing authority. An example of public demandfor
a service includes a need of a neighborhood to have its septic systems pumpedout
regularly. The local governmentcan put together a packagedeal for the neighborhood
and tax the residents for the service at a better rate than each homeownercan
contract for the service individually. A stormwaterutility,
wherea municipality taxes
its residents for stormwateTcontrol, is an exampleof the latter type of service fee.
These types of programs can also be funded through general obligation and revenue
bondsor state revolving funds.
The following is a list of fee for services programsthat can be implementedat the
local governmentlevel:
Aquifer Protection Districts - Main purpose is protection of subterranean water
from pollution. Funds maybe used for activities
such as water protection
planning, construction of stormwaterfacilities, monitoring and inspection of onsite septic systems, and implementation of groundwater managementplans.
Betterments
- A bettermentis a project specific chargelevied against individuals
who receive somebenefit from a public improvementseparate from any benefit
received by the community as a whole. Because betterments are project
specific, they are limited to capital projects. Revenuesources include general
obligation bonds to pay for the improvementand betterment revenue to cover
the debt service. Betterment revenue is generally assessedand collected after
the project has been completed.
Flood Control Zone Districts - Although mainly designed to control stormwater
quality, flood control districts can also be usedto addresswater quality issues.
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Revenuesources include special assessments,fees for service, tax revenues,
and general obligation bonds.
Health Districts - Themainusa for funds raised by health district permit fees is
the operation of on-site system maintenanceand operation programs. Permit
fees would be the revenue source.
ImpactFees- Fundscan be used to cover the increase of public capital costs
for new development, including sewer and water extensions, stormwater
managementimprovements, and open space maintenance. Fee assessments
would be the revenue source.
Lake Management Districts
- Funds can be used for improvement and
maintenance of lakes. Can include on-site system maintenance programs,
stormwater management
programsand other water quality protection activities,
such as agricultural waste control. Revenuesources include rates and charges,
revenue bonds, and special assessments.
Sewer~WaterDistricts - Can be used to fund construction, maintenance and
operation of sewers, including on-site septic systems. This authorizes districts
to becomeinvolved in any activity that improveswater quality, including on-site
system maintenance, nonpoint pollution control and wetlands preservation and
restoration. Revenuesources include rates and charges, general obligation
bonds, revenue bonds, and special assessments.
Shellfish Protection Districts - The purpose of these districts is to address
nonpoint pollution threats to water quality and shellfish resources. Should
include any element needed to deal with the pollution threat, including
stormwater management,on-site system monitoring, inspection and repair,
animal grazing and manuremanagement,and education and public involvement
activities.
Revenuesources include rates and charges, tax revenues, and
inspection fees.
Stormwater Utilities
- Funds raised by stormwater utilities
can be used for
comprehensive stormwater managementand on-site system maintenance and
inspection programs. Revenuesources include rates and charges, general
obligation bonds, revenue bonds, fines and penalties, and special assessments.
The CCMP
recommendationsthat would lend themselves to fees for services are:
L5
L15.1

Support the Implementation of Urban Best ManagementPractices
Review Regulations that affect Innovative Wastewater Systems for
Development

W7.2

Maintain Access to High Use Recreational Areas
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W8
Wll
W12.3
T2.1

Use RIMSfor Information Management
that Facilitates Port Operations
and Safety
Inventory Available Pump-OutStations and Address Any Identified
Deficiencies
Implement CSOControl Strategy

T2.2
T2.3

Public Education on Chemical Usage and Household Toxics Waste
Collection
Implement Agricultural Pesticide Collection Program
Develop Education Programfor Small Industries on Usageof Chemicals

E13
E16

Support Floating Classrooms
Utilize Electronic Bulletin Boardsto DisseminateInformation

R2

Implement Expanded RIMS

E.

Changesto Clean Water Act

1.

CCMPImplementation Grants

Section 320 of the Water Quality Act Amendments of 1987 only allows the
Environmental
Protection
Agency to make grants for the development of
ComprehensiveConservation and Management
Plans for national estuaries. EPAdoes
not have the authority to make grants to CCMPimplementors after the plan is
finished. The Clean Water Act should be amendedto allow EPA grants to cover
administrative costs of CCMP
implementation.

2.

Redirection of Penalties Collected by EPA

Currently, most penalties collected for Clean WaterAct violations are deposited in the
U.S. general treasury, except for rare cases wherespecial provisions are included in
the settlement papers. The Financial Planning Committeecontends that if a nationally
recognized estuary is damagedby a Clean Water Act violation, then it is in the
national interest to use any penalties collected as a result of said violation to restore,
preserve, and protect the estuary.
Re-assigning penalties from Clean Water Act violations from the federal treasury to
national estuaries would allow the federal governmentto help ensure its investment
in these estuaries without adding a newline item in the federal budget. The federal
government is currently expending substantial funds and personnel resources on
developing CCMPs
for the 28 national estuaries. The cooperative working relationship
that has been developed through the National Estuary Program between federal
agencies and the people wholive in national estuary basins is a unique relationship.
It would seemeven more important to maintain that relationship as the CCMP
is being
implemented than it was during CCMPdevelopment. Applying penalty receipts to
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CCMPimplementation would be one way of maintaining the federal partnership
without applying unduepressure on the federal budget. Receipts from penalties are
not included in budgetprojections, therefore the allocation of these funds to a national
estuary would not impact the federal budget.

3.

Redirection of Penalties Collected by Delaware, New
Jersey, and Pennsylvania

Currently, all penalties collected for state and federal Clean WaterAct violations by
the three states are not specifically dedicated to improving the water body that was
damaged
during the violation. In Delaware,these funds are allocated at the discretion
of the Secretary of the Departmentof Natural Resourcesand Environmental Control,
while NewJersey requires that these funds be used for clean water enforcement
activities and grants to counties. In Pennsylvania,all fines and penalties collected are
placed in the Clean Water Fund that is administered by the Secretary of the
Departmentof EnvironmentalProtection and can only be used for water quality-related
projects. The Financial Planning Committeecontends that if a nationally recognized
estuary is damaged
by a state and federal Clean WaterAct violation, then it is in the
national interest to use a portion of any penalties collected as a result of said violation
to restore, preserve, and protect the estuary. In special cases wherethe violation has
interstate impacts or results in a large or re-occurring penalty, the states involved
should consider establishing an environmentaltrust that is administered by the states
for the purpose of supporting the implementation of the CCMP
and the administrative
costs of CCMPimplementation.
Dedicating a portion of the penalties collected by the states from Clean Water Act
violations to the DelawareEstuary would allow the state governmentsto help ensure
their investment in the DelawareEstuary. The Governorsof the three states signed
an agreement to develop the ComprehensiveConservation and ManagementPlan for
the DelawareEstuary. All three states already dedicate environmental penalties to
environmental projects. The further limitation
of a portion of Clean Water Act
penalties to the Delaware Estuary would reinforce the commitment madeby the
Governorsand help to foster continued tri-state coordination in the future management
of the DelawareEstuary.
In Pennsylvaniaand Delaware,an alternative to having states dedicate a portion of all
Clean Water Act penalties for violations in the Delaware Estuary is to have the
violating party makea donation to the not-for-profit organizations which are actively
involved in the conservation and enhancementof the Delaware Estuary, such as the
Partnership, in lieu of a portion of the penalty. For Pennsylvania
all in-lieuities shall be
accomplishedin accordancewith the Departmentof Environmental Protection’s policy
on in-lieuities.
The in-lieuity should generally be no morethen 50%of the proposed
penalty andbe dedicatedto a specifically identified water quality project that is related
to the violation.
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III.

SUMMARY

The Delaware Estuary Financial Plan includes numerous funding options. The
Partnership for the DelawareEstuary, Inc., has a potential to fund implementation of
any of the CCMP’srecommendations. One or more additional funding options have
been identified for each of the CCMP’srecommendations. Use of current programs
could fund the implementation of 135 (100%) of the CCMP’srecommendations,
partnerships 46 (33%), and fees for services 12 (9%). CCMP
implementation grants
and the redirection of penalties collected by EPAand the states could provide further
funds. Some of the CCMP’s recommendations may also be implemented through
reallocation of staff time at various federal, state, and local agencieswhile still others
may be completed by volunteers working with the Partnership and other non-profit
organizations.
Although funding the implementation of the CCMP
according to this plan will require
extensive coordination amongseveral players and mayrequire 10 + years before each
CCMPrecommendation is funded, the Financial Plan is one very important step
towards implementing the CCMP
and will evolve over time to be the engine that drives
action from implementation.
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IMPLEMENTINGENTITIES
Lead Implementing Entities and Commitment Status for Each Action
(pages G-2 through G-30)
Implementing Entity Action Summary
(pages G-31 through G-90)
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DNREC Actions

Lead:
Partner:
WATER
Lead:
Partner:

L2.1, L2.2, L2.3, L2.4, L3, L5.2, L7, Lll,
USE

MANAGEMENT

;

W2, W5
W12.1, W12.2, W12.3

-IABITATIANDEIVINGRESOURCES
ii

Lead:
Partner:

L13.2, L15.1

i

i

i
i

H5.2, H5.4, H5.5
H5.1, H8, HIO

iTOXICS

!

Lead:
Partner:

T3.2, T4.3, T4.4, T4.8, T6.1, T6.2, T6.3, T6.4, T6.5, T6.6
T4.1, T4.5, T4.6

Lead:
Partner:

El, E6, E17, E23

Lead:
Partner:
RIMS
Lead:
Partner:

G-31

Q~
~ MANAGEMENT
PLAN
DELAWARE
E~UARy
pROGRAM

DEDFW Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

H5.1, H5.8, H7.3

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-32

September 1996

DE Soil and Water Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

H7.3

Tox cs

i

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:
RIMS

i

Lead:
Partner:

G-33

QO
~ MANAGEMENT
PLAN
DELAWARE

PADEPActions

Lead:
Partner:

W2, W5
W12.1, W12.2, W12.3

Lead:
Partner:

H5.1, H8, HIO

Lead:
Partner:

T3.2, T4.3, T4.4, T4.8, T6.1, T6.2, T6.3, T6.4, T6.5, T6.6
T4.1, T4.5, T4.6

Lead:
Partner:

E6, E17, E23

Partner:

G-34

September 1996

PADCNR Actions

Lead:
Partner:

L7
L11

WATER USE MANAGEMEI
Lead:
Partner:
HABITATAND LIVIP
Lead:
Partner:

Lead:
Partner:
lENT
Lead:
Partner:

Lead:
Partner:
RIM ;
Lead:
Partner:

G-35

Q~
~ MANAGEMENT
PLAN
PADCEDActions

Lead:
Partner:

LIO, Lll

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-36

September 1996

PA Game/Fish CommissionsActions

Laad:

I

I Portnor:
WATERq
Lead:
Partner:

Lead:
Partner:

H5.1

Lead:
Partner:

Lead:
Partner:
MONITORING
Lead:
Partner:

Lead:
Partner:

G-37

Q~
~ MANAGEMENT
PLAN
DELAWARE
ES~ARy
pR~P,AM

PA Departmentof Health Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner: T6.1, T6.2, T6.3, T6.4, T6.5, T6.6

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-38

September 1996

PA Fish and Boat Commission
Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner: T6.1, T6.2, T6.3, T6.4, T6.5, T6.6

Lead:
Partner:
i

i

i

Lead:
Partner:

Lead:
Partner:

G-39

MANAGEMENT PLAN
DELAWARE
ESTUARy
pRO6R.~M

NJDEPActions

Lead:
Partner:

L2.1, L2.2, L2.3, L2.4, L3, L5.2, L7, L10, Lll,

Lead:
Partner:

W2, W3.1, W5
W12.1, W12.2, W12.3

Lead:
Partner:

H5.5, H10
H5.1, H7.3, H8

Lead:
Partner:

T4.1, T4.5, T4.6

Lead:
Partner:

L13.2, L15.1

E6, E17, E23

Lead:
Partner:

Lead:
Partner:

G-40

September 1996

NJ DFGWActions

Lead:
Partner:
;E

MANAGEMENT

Lead:
Partner:
HABITAT AND LIVING RESOURCES
Lead:
Partner:

H5.3
H2.1, H5.1

Lead:
Partner:

Lead:
Partner:
i

Lead:
Partner:
RIMS
Lead:
Partner:

MANAGEMENT PLAN
DELAWARE

NJ Mosquito Control CommissionsActions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

H5.2

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-42

September 1996

NJ Bureauof Shellfish Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

H5.8

Lead:
Partner:

Lead:
Partner:

I

Lead:
Partner:
RIM~
Lead:
Partner:

G-43

Q~
~pMANAGEMENT
P/AN
DELAWARE

NJ Departmentof Health Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner: T6.1, T6.2, T6.3, T6.4, T6.5, T6.6

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-44

September 1996

DE Cabinet Committee on State Planning Issues Actions

Lead:
Partner:

L9.1, L10

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:
MONITO
Lead:
Partner:

Lead:
Partner:

G-45

State Agencies Actions

Lead:
Partner:

L4, L5.1, L5.3, L6, L9.3, L12, L14, L15.3
L8.1, L8.2, L8.3, L9.2, L12, L14

Lead:
Partner:

W6, W7.1, W7.2, W7.4, W9, W10.1, W10.2, Wll

Lead:
Partner:

Lead:
Partner:

H1.1, H1.2, H3.1, H3.2, H3.3, H5.2, H5.7

T1, T2.2, T2.3, T5.1, T5.3

Lead:
Partner:

G-46

September 1996

State

Coastal

Zone Management Programs Actions

=EMENT
Lead:
Partner:

W10.3
W10.1, W10.2

Lead:
Partner:

H7.1, H7.2

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-47

DELAWARE
ESTUARy
pRO3RAM

State

Wetlands Programs Actions

Lead:
Partner:

Partner:

H5.3
H4.1, H4.2, H4.3, H4.4, H4.5, H4.6, H4.7, H4.8, H5.3

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Partner."

G-48

September 1996

State Natural

Lead:
Partner:

Resource Agencies Actions

L16.2
L16.1

WATER USE MANAGEMENT
Lead:
Partner:
HABITAT AND LIV NG RESOURCES
Lead:
Partner:

!

H2.1, H2.2, H3.1, H3.2, H3.3, H6, H9

TOXICS
Lead:
Partner:

Lead:
Partner:

E11

MONITORING

....

Lead:
Partner:
RiMS

......

Lead:
Partner:

G=49

DELAWARE

State

Lead:
Partner:

Planning

and Economic Development Agencies Actions

L16.1, L17, L18
L8.3

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-50
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GovernorsActions

Lead:
Partner:

L1

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-51

QQ
~ MANAGEMENT
PLAN
DELAWARE
ESTUARy
pRO6RAM

Federal Actions

Lead:
Partner:

W7.4
W8, W9, W10.3

Lead:
Partner:

H2.1, H3.1, H3.2, H3.3, H5.7

Lead:
Partner:

T1, T5.1, T5.3

Lead:
Partner:

Lead:
Partner:

E 18

M2

Lead:
Partner:

G-52

September 1996

State and Federal Resource and Funding Agencies Actions

Lead:
Partner:

E11

G-53

MANAGEMENT PLAN

USEPA Actions

Lead:
Partner:

L2.1, L2.2, L2.4, 1_12
L2.3, L3, L5.1, L5.2, L5.3, L14

Lead:
Partner:

W7.1, W7.3, W9
W4, W12.1, W12.2, W12.3

Lead:
Partner:

Lead:
Partner:

H3.1, H3.2, H3.3, H5.3, H7.1, H7.2, H7.3, H8, H9

T3.2
T2.2, T2.3, T4.1, T4.5, T4.6, T6.1, T6.2, T6.3, T6.4, T6.5, T6.6

Lead:
Partner:

Lead:
Partner:

G-54

September 1996

USEPA
Region II Actions

Lead:
Partner:
i WATER
I
Lead:
Partner:

H4.8
Partner: H4.1, H4.2, H4.3, H4.4, H4.5, H4.6, H4.7
TOXICS
Lead:
Partner:
EDUCATION
AND iNVOLVEMENT
!
~

;

ii

i

Lead:
Partner:

MONITO.IN
Lead:
Partner:

M6

RIMS;
Lead:
Partner:

R2

G-55

MANAGEMENT PLAN
DELAWARE
ESTUARy
pROGP,~A

USEPA
RegionIII

Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

H4.1, H4.2, H4.3, H4.4, H4.5, H4.6, H4.7, H4.8, H7.3

Lead:
Partner:

Lead:
Partner:

E4

Lead:
Partner:

M2, M4, M5
M3

Lead:
Partner:

G-56

September 1996

USFWSActions

ILeed:

I

l Partner: L3, L4

I

Lead:
Partner:

Wl 1

Lead:
Partner:

H5.6
H1.2, H2.2, H3.1, H3.2, H3.3, H4.1, H4.3, H4.4, H4.6, H4.7, H4.8,
H5.1, H5.6, H6, H7.2, H7.3, H8, H9, H10

TOXICS
Lead:
Partner: T6.1, T6.2, T6.3, T6.4, T6.5, T6.6
EDUCATION AND INVOLVEMENT
Lead:
Partner:

]
I

G-57

MANAGEMENT PLAN
DELAWARE
ESTUaRy p~

NOAAActions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

H4.2, H7.1, H7.2

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-58

September 1996

NMFS Actions

Lead:
Partner:

Lead:
Partner:
HABITAT AND EiVING RESOURCES
Lead:
Partner:

H1.1, H1.2, H2.2, H4.1, H4.6, H6, H7.1, H9

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-59

MANAGEMENT PLAN
DELAWARE

USACEActions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

W7.1, W7.2, W7.3

H4.1, H4.3, H4.4, H4.6, H4.7, H4.8, H5.4, H7.1, H7.2, H7.3, H8, H9

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-60

September 1996

USDAActions
LAND MANAGEMENT
Lead:
Partner:

L2.2
L3, L4

Lead:
Partner:
HABITAT AND LIVING RESOURCES
Lead:
Partner:

H4.7

TOXlCS
Lead:
Partner:

T2.2, T4.5, T4.6

EDUCATION AND INVOLVEMENT ;

....

;

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-61

g~
~ MANAGEMENT
PLAN
DELAWARE

NPS Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-62

September 1996

USFSActions

Lead:
Partner:

L3

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:
EDUCATION AND INVOLVEMENT
Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-63

g~
~ MANAGEMENT
PLAN
DELAWARE
E$~Ry pROG~

National Biological SurveyActions

Lead:
Partner:

Lead:
Partner:

H3.1, H3.2, H3.3

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-64

September 1996

USCGActions

Lead:
Partner:

Lead:
Partner:
HABITAT AND LIV NG RESOURCES
Lead:
Partner:

H6, H8

TOXICS
Lead:
Partner:
EDucATION AND INVOLVEMENT
Lead:
Partner:

Lead:
Partner:
RIMS

i

Lead:
Partner:

G-65

FDA Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner: T6.1, T6.2, T6.3, T6.4, T6.5, T6.6

Lead:
Partner:

Lead:
Partner:

G-66

September 1996

DRBC Actions
LAND MANAGEMENT
Lead:
Partner:

L6

WATER USE MANAGEMENT
Lead:
Partner:

Wl, W2, W3.2, W4, W5, W6, W8, W12.1, W12.2, W12.3

HABITAT AND
Lead:
Partner:

Lead:
Partner:

T1, T3.1, T3.3, T4.1, T4.2, T4.5, T4.6, T4.7, T5.1, T5.2
T6.1, T6.2, T6.3, T6.4, T6.5, T6.6

Lead:
Partner:

E11

Lead:
Partner:

Lead:
Partner:

R1

G-67

Q~
~pMANAGEMENT
PLAN
DELAWARE
ESTUARypR~R~

DBRC Actions

Lead:
Partner:

Lead:
Partner:

W9

Lead:
Partner:

H8

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-68

September 1996

MSRC Actions

Lead:
Partner:

H8

Lead:
Partner:

G-69

MANAGEMENT PLAN
DELAWARE

RegionalEntities Actions

Lead:
Partner:

W10.1, W10.2

Lead:
Partner:

Lead:
Partner:

T5.3

Lead:
Partner:

Lead:
Partner:

M2

Lead:
Partner:

G-70

September 1996

Regional Planning Organizations Actions
LAirD

MANAGEMENT

Lead:
Partner:

L15.3
L2.1, L2.2

WATER USE MANAGEMENT
Lead:
Partner:
HABITATA.~D ,_.lvih’~G

RESOURCESi

Lead:
Partner:
TOX~CS
Lead:

~artne
r;

~jot~ ~D IL~voLvEmenT
Lead:
Partner:
MONITORING
Lead:
Partner:
RiMS
Lead:
Partner:

G-71

Q~
~ MANAGEMENT
PlAN
DELAWARE
Eml/ARY
PROGRAM

RIMS Actions

Lead:
Partner:

L13.3

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-72

September 1996

ASMFC Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

HI.1, H1.2
H2.2, H5.4

Lead:
Partner:
,VEMENT
Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-73

Q~
~ MANAGEMENT
PLAN
DELAWARE
~R(xi~

MAFMCActions

Lead:
Partner:

Lead:

Lead:
Partner:

HI.1, H1.2
H2.2

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-74

September 1996

Atlantic
LAirD

Flyway Council Actions

MANAGEMENT

Lead:
Partner."
WATER USE MANAGEMENT
Lead:
Partner:
HAB|TAT AND L~VtNG RESOURCES
Lead:
Partner."

H1.1, H1.2

I TOXtCS
I Lead:
l Partner:
Lead:
Partner:
MONITORING
Lead:
Partner."
RIMS
Lead:
Partner:

G-75

Q~
~pMANAGEMENT
PLAN
DRBFWMC
Actions

Lead:
Partner:

Lead:
Partner:

H1.2, H5.7
H1.1, H2.2

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-76

September 1996

Counties Actions

Lead:
I Partner:

L8.1, L8.2, L8.3, L10, L15.3, L18
L2.1, L2.2, L6, L7, L9.2, L16.1
~EMENT

Lead:
Partner:

W10.1, W10.2

HABITAT AND
L V NG RESOURCES
ii
Lead:
Partner:

ii

i

H8

TOXICS
Lead:
Partner:

T2.1

EDUCATION AND INVOLVEMENT
Lead:
Partner:
!

Lead:
Partner:
RiMS
Lead:
Partner:

G-77

MANAGEMENT PLAN
DELAWARE
ESTUARy
p~O3P~M

Municipalities/Local

Governments Actions

Lead:
Partner:

L8.2, L8.3, L15.2
L2.1, L2.2, L3, L4, L5.1, L5.2, L7, L8.1, L9.2, L12, L14

Lead:
Partner."

W2, W7.4
W8, W9, W10.1, W10.2, W10.3

Lead:
Partner:

H8

Lead:
Partner."

T5.3

Lead:
Partner:

E1 8
E4

Lead:
Partner:

G-78

September 1996

Philadelphia,

Camden, Wilmington,

DELCORA, CCMUAActions

LAND MANAGEMENT
Lead:
Partner:
WP, TERUSEiViANAGEI~EBIT
Lead:
Partner:

Wl 2.2

HABITAT AND LIVING RESOURCES
Lead:
Partner."
TOXICS
Lead:
Partner."
EDUCATION AND INVOLVEMENT.......
Lead:
Partner."
MONITORING
Lead:
Partner."
RIMS
Lead:
Partner:

G-79

MANAGEMENT PLAN
DELA~

Sewer Authorities

Actions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

E 18

Lead:
Partner:

Lead:
Partner:
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WaterUtilities Actions
LAND MANAGEMENT
Lead:
Partner:

Lead:
Partner:

W3.1, W3.2

HABITATAND LIVIN

iii

Lead:
Partner:

I

Lead:
Partner:

Lead:
Partner:
RIMS;
Lead:
Partner:
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NewYork City Actions

Lead:
Partner:

Lead:
Partner:

W6

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:
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Watershed Associations

Actions

LAND MANAGEtV1ENT
Lead:
Partner:

-’

L1 5.3
L4, L5.1, 1_5.2, 15.3

’~JVATER USE MAi’~GEMENT
!

Lead:
Partner:

W8

’ HABITAT ~IE) ~V|NG RE3OU~CES
i

Lead:
Partner:
i
Lead:
Partner:
EDUCATION
AND ~,JVOLVE,~IJENT

i

Lead:
Partner:
MONiTORiNG
Lead:
Partner:
RIMS
Lead:
Partner:

1

=~ ...............................................~
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ConservationDistricts Actions

Lead:
Partner:

Lead:
Partner:

T2.1, T2.2

Lead:
Partner:

Lead:
Partner:
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Maritime

Exchange Actions

LAND MANAGEMENT
Lead:
Partner:
WATER USE MANAGEMENT
!

Lead:
Partner:

!

W8

HABITAT AND LIVING RESOURCES
Lead:
Partner:

H8

Lead:
Partner:

Lead:
Partner:
MONITORING
Lead:
Partner:
RIMS
Lead:
Partner:
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DELAWARE
EglnJ~qypROGI~0A

Marina and Boater Associations

Actions

l

Lead:
Partner:

Lead:
Partner:

W7.2
W9, Wl 1

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

G-86
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Non-Profit

Groups Actions

Lead:
Partner:

L15.3
L1, L4, L5.1, L5.2, L5.3, L8.3, L14

Lead:
Partner:

W9, W10.1, W10.2, W11

Lead:
Partner:

H5.5
H2.2, H3.1, H3.2, H3.3, H5.6, H10

Lead:
Partner:

T2.2, T2.3
T1, T2.1

Lead:
Partner:

E2, E3, E5, E7, E13, E19, E20
E18

MONITORING
Lead:
Partner:

Lead:
Partner:
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Delaware Estuary ProgramActions

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

Lead:
Partner:

M1

Lead:
Partner:

G-88
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Public Participation

Implementation Team Actions

Lead:
Partner:

Lead:
Partner:
¯

E8, E9, El0, E12, E14, E15, E16, E21, E22

¸¯ i

i

¯

~i

i~ i

~ !

Lead:
Partner:

Lead:
Partner:

G-89

MANAGEMENT PLAN
DELAWARE

Undetermined

Actions

Lead:
Partner:

Lead:
Partner:

H2.1, H2.2, H3.1, H3.2, H3.3, H5.1, H5.8, H6, H8, H9

Lead:
Partner:

T5.3

Lead:
Partner:

Lead:
Partner:

M3

Lead:
Partner:

G-90
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H
SUPPORTING PRODUCTSFOR THE CCMP
GeneralPublications
Estuary News:
The quarterly
newsletter of the Delaware Estuary
Program. First issue -- June 1990.
The Rising Tide: Bi-monthly newsletter
of the Local Governments Committee.
First issue -- June 1990.
ProgramDirectory: The Directory is a
handbook which gives the names,
addresses, and phone numbers of
people and organizations represented
on the Delaware Estuary Program’s
Policy and Management Committees
and the Local Government, Scientific
and Technical, Citizens, and Financial
Planning
Advisory
Committees.
February 1991.
Media Handbook: A brief guide to
preparing and distributing
program
information
and generating media
coverage. Features a directory of daily
and weekly newspapers, radio and TV
contacts,
and a list
of college
environmental clubs. September1991.
Public Access Guide: A handbookthat
pinpoints access sites in NewJersey,
Pennsylvania, and Delaware that are
open to the public. The book contains
a series of 10 mapswhich indicate the
locations of public access sites,
recreational facilities, andhistoric and
cultural places of interest. January
1993.

Fact Sheets:
"Why Keep Water
Clean in the
Delaware Estuary?"
"Will a Royal DogSeafish Still Swimthe
Delaware Estuary?"
"A Bridge to the Future for the
Delaware Estuary?"
"Why Conserve Water in the Delaware
Estuary?"
"Animal Migration in the Delaware
Estuary"
"Non-point Source Pollution in the
Delaware Estuary"
"Toxic Contaminants in the Delaware
Estuary"
"The Program to Protect and Preserve
the Delaware Estuary"
"Birding in the DelawareEstuary"
"White
and Red Clay
Creek
DemonstrationProjects in the Delaware
Estuary"
"Limulus Spawning Activity
on the
Delaware Bay Shores, May 1991".
"Will We Ever Restore the Delaware
Estuary?"
The Delaware Estuary: Discover Its
Secrets: A pamphlet explaining the
Speakers Bureau of the Delaware
Estuary Program and listing possible
topic areas for programs.
The Delaware Estuary ProgramProgress
Report 1988-1991: Produced by Andy
Johnson, PA Environmental Council and
Judy Blum, ANJEC. An overview of
what has been done and an indication
of the tasks that lie ahead for the
Delaware Estuary Program.
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Delaware Estuary Program Annual
Report 1992: Produced by Andy
Johnson, PA Environmental Council and
Judy Blum, ANJEC.
Delaware Estuary Program Annual
Report 1993: Produced by Andy
Johnson, PA Environmental Council and
Judy Blum, ANJEC.

Scientific/Technical Information
Recommendations for a Research
Program Responsive to Management
Needs for Information to Ensure the
Values and Uses Desired for the
Delaware Estuary in 2020: By J.R.
Schubel and William M. Eichbaum,
Coast Institute of the Marine Sciences
Research Center, October 1990.

Audio/Visuals
Crisis
in the Delaware Estuary:
Produced by Milner, Fenwick, Inc.,
1969. A 20 minute video that gives
information about the Estuary, its uses
and ecology. Pollution problems and
steps taken to address them are
described.
The Delaware Estuary: Wherethe River
Meets the Sea: Produced by Terra
Communications,
1992. A seven
minute educational video that shows
the DelawareEstuary in all its beauty
through myriad still life slides. The
many resources and problems of the
Estuary are discussed as are the
Delaware Estuary Program and the
goals
of the
Comprehensive
Conservation and ManagementPlan.
Local Actions Regional Impacts: The
Effects of Local Decisions on the
Delaware Estuary:
Produced by
DVRPC/Terra Communications, 1992.
A nine minute video that describes the
role of local governments and their
involvement in the Delaware Estuary
watershed.
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Final Report: DelawareEstuary Program
Land Use Management Inventory and
Assessment: By Greeley-Polhemus
Group, Inc., December1990.
The State of the Delaware Estuary:
Individual Papers from the October 19,
1989 Workshop, J.H. Sharp (Ed),
1991.
Inventory and Assessment of Historic
Water Quality Data Sets; Part One:
Status and Trend Analysis; Part Two:
Annotated Bibliography:
By Najarian
Associates, May 1991.
Status and Trends of Toxic Pollutants in
the Delaware Estuary: By Division of
Environmental Research, Academyof
Natural Sciences of Philadelphia, May
1991.
An Assessment of Key Biological
Resources in the Delaware River
Estuary and Appendices: By Versar,
Inc., June 1991.
Habitat Status and Trends in the
Delaware Estuary: By DynamacCorp.,
September 1991.
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Characterization
Summary and
Synthesis Report for the Delaware
Estuary
Program
Preliminary
Conservation and Management Plan:
By Mary DownesGastrich, New Jersey
Departmentof Environmental Protection
and Energy, January 1992.
Nonpoint Source Pollution
Control
PhaseI Strategy for Future LandUse in
the Delaware Estuary: By GreeleyPolhemusGroup, Inc., June 1992.
Delaware Estuary Monitoring Programs
Inventory and Assessment: By Roy F.
Weston, Inc., July 1992.
History and Forecasts of Commodities
and Vessel Traffic; Report of Task One
of Comprehensive
Analysis
of
Transport: By Jack Faucett Associates,
July 1992.
An Assessment of Fisheries Landings
Records in the Delaware Estuary: By
K.A. Killam and W.A. Richkus, Versar,
Inc., September1992.
Projected Hazardous Spills in the
Delaware River and Delaware Bay With
and Without Channel Deepening: Report
of Task Three of Comprehensive
Analysis of Transport: By Jack Faucett
Associates, October 1992.

Delaware Estuary Regulatory Programs
Inventory and Assessment: By Roy F.
Weston, Inc., October 1992.
Cumberland County, Delaware Estuary
Study, Vol. I, Rare, Threatened and
EndangeredSpecies: By Herpetological
Associates, Inc., October 1992.
Cumberland County, Delaware Estuary
Study,
VoL III,
Land Use
Recommendations:
By Board of
Chosen Freeholders, October 1992,
W.A. Richkus, Versar, inc.
Delaware Estuary Program Preliminary
Conservation and ManagementPlan:
October 1992.
Assessment of Phytoplankton Species
in the DelawareRiver Estuary: By H.G.
Marshall, Old Dominion University,
November 1992.
Red/White Clay Creek Demonstration
Projects:
By Chester County
Conservation District, November1992.
Factors Limiting Primary Production in
the Urban Delaware River: By J.G.
Sanders and G.F. Riedel, the Academy
of Natural Sciences, Benedict Estuarine
Laboratory, December1992.

Clean Water Works, Watershed
ManagementPlan, Gloucester County,
N J, Planning Department: By GreeleyPolhemus Group, Inc., October 1992.

Trace Element Speciation and Behavior
in the Tidal Delaware River: By G.F.
Riedel and J.G. Sanders, the Academy
of Natural Sciences, Benedict Estuarine
Research Laboratory, January 1993.

Clean Water Works, Water Resources
Activity
Guide, Grades K-12: By
Gloucester,
NJ Board of Chosen
Freeholders, October 1992.

Assessment of Selected Delaware
Estuary Economic
and Natural
Resources Values:
By GreeleyPolhemusGroup, Inc., January 1993.
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Effects of Historic Dredging Activities
and Water Diversions on the Tidal
Regimeand Salinity Distribution of the
Delaware Estuary:
By Najarian
Associates, February 1993.

Land Use Managementand NPSControl
for the Delaware Estuary:
The
Pennsylvania Project: By the GreeleyPolhemus Group, June 1994. DELEP
Report #94-05.

Projected
Vessel Casualties
and
HazardousSpills in the DelawareRiver
and Delaware Bay, 1990-2010: By
Jack Faucett Associates, April 1993.

Pennsylvania Demonstration Project:
Guidance for Voluntary
Local
GovernmentOrientation of NPSControl
Protecting
Local Streams and the
Delaware Estuary:
By GreeleyPolhemus Group, Inc., June 1994.
DELEPReport #94-05A.

Preliminary
Conservation
and
ManagementPlan, Summaryof Public
Commentsand Response: June 1993.
Survey of Benthos: Delaware Estuary:
From the Area of the C&D Canal
through Philadelphia and Trenton: By
Environmental Consulting Services,
Inc., December-1993.
A Survey of Fish in the Delaware
Estuary
from the Area of the
Chesapeake and Delaware Canal to
Trenton: By John C. O’Herron, Thomas
Lloyd and Kim Laidig, March 1, 1994.
DELEPReport #94-01.
Regional Information
Management
Service, (RIMS) Data Management
Plan:
By American Management Systems,
Inc., May 1994. DELEPReport #94-02.
History of the HumanEcology of the
Delaware Estuary: By Jonathan Berger,
John Walter Sinton, John Radke, April
27, 1994. DELEPReport #94-03.
Land Use and Nonpoint Pollution Study
of the Delaware River Basin: By Penn
State
Environmental
Resources
Research Institute,
March 1994.
DELEPReport #94-04.

H-4

Status and Trends of the Delaware
Estuary Watershed: By the Delaware
Valley Regional Planning Commission,
June 1994. DELEPReport #94-06.
Fish ConsumptionPatterns of Delaware
Recreational
Fishermen and Their
Households:
By David C. Cox &
Associates, April 13, 1994. DELEP
Report #94-07.
Distributions of Chemical Contaminants
and Acute Toxicity in DelawareEstuary
Sediments: By Arthur D. Little, Inc.,
June 4, 1994. DELEPReport #94-08.
Delaware Estuary Program Regional
Monitoring Plan and Appendices, 2
Vols.: By Tetra Tech, Inc., September
1994. DELEPReport #94-09.
Biostratigraphy
of the Delaware
Estuary: By Grace S. Brush, November
1994. DELEPReport #94-10.
Tidal WetlandsCharacterization -- Then
and Now: By Wetlands Research
Associates, Inc., January 1995. DELEP
Report #95-01.
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~ A CooperativeMonitoring Plan for the
Delaware Estuary: By Jonathan H.
Sharp and Marria O’Malley Walsh,
February 1995. DELEPReport #95-02.

The Living Resources of the Delaware
Estuary:
By L.E. Dove and R.M.
Nyman, eds., 1995. For the Delaware
Estuary Program.

Estimates of ContaminantInputs to the
DelawareEstuary: By Versar, Inc., May
5, 1995. DELEPReport #95-03.

Summaryof Responsesto the Public
Comments Received on the Draft
DELEP CCMP, 1996. DELEP Report
#95-08.

~ Delaware Estuary Program Base
Programs Inventory,
Summary and
Analysis:
May 1995. DELEP Report
#95-04.
Stormwater Managementfor Nonpoint
Source Pollution
Control in the
Delaware Estuary Drainage: Tools for
Local Environmental Decision Makers:
Compiled and edited by Stephen R.
Hammell, May 1995. DELEP Report
#95-05.
Impact Assessment of DELEP CCMP
versus
Status
Quo on Twelve
Municipalities in the DELEP
Region: By
Rutgers University Center for Urban
Policy Research, August 1995. DELEP
Report #95-06.

TheScientific Characterization of the
Delaware Estuary: By C.C. Sutton,
J.C. O’Herron, II, and R.T. Zappalorti,
1996. For the Delaware Estuary
Program.
The Thousand Acre Marsh Wetland
Rehabilitation Project: An Innovative
Approach to Management of Private
Lands: By D.B. Carter, E.A. Logothetis,
and J. Lukens of the DelawareCoastal
Management Program (DNREC) for
USEPA’s Delaware Estuary Program,
1996.
~Delaware Estuary Program Federal
Consistency Report: By Mindy Lemoine
and John Hines, June 1996. DELEP
Report #96-02.

~An essential resource documentfor the CCMP.Available from USEPARegion Ill.
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APPENDIX!
INDEX TO ACTION PLAN KEY WORDS
Land
Nonpoint Source Pollution

Management

Incentives

KeyWo~ds

:

ACTIONL2 (p.96); ACTIONL2.2 (p.99); ACTION
L2.3 (p.99); ACTIONL2.4 (p,99); ACTION
(p.100); ACTIONL4 (p.102)

Geographic Information System(GIS)

Sustainable Development

Chapter

ACTIONL2 (p.96); ACTIONL2.2
(p.99); ACTIONL3 (p.101); ACTION
L12 (p.114); ACTIONL13 (p.116);
ACTIONL13.1 (p.116); ACTION
L13.2 (p.116); ACTIONL13.3 (p.117)
ACTIONL1 (p,94);
L17 (p.121)

ACTIONL14 (p.117);

ACTION

ACTIONL1 (p.95); ACTIONL5.3 (p.105); ACTIONL8 (p.108);
L8.2 (p. 109); ACTIONL8.3 (p.109); ACTIONL9.3 (p.111 );
L14 (p.117); ACTIONL16 (p.120); ACTIONL18 (p.122)

Open Space

ACTIONL5.3 (p.105); ACTIONL6 (p.106); ACTION
(p. 109); ACTION
L9 (p. 110); ACTIONL9.2 (p. 111 );
L16 (p.118); ACTIONL15.2 (p.119); ACTIONL15.3 (p.119);
ACTIONL16 (p.120)

Redevelopment

ACTIONL5.3 (p.105); ACTIONL8.1 (p.109); ACTION
(p.111); ACTIONL16 (p.120); ACTIONL16.1 (p.120);
L16.2 (p.121)
ACTIONL2.3 (p.99);

Pollution Prevention
Stormwater

Watershed

6217

ACTIONL14 (p.117)

ACTIONL2 (p.96); ACTIONL2.3 (p.99); ACTIONL2.4 (p.99);
ACTIONL3 (p. 100); ACTION
L4 (p. 101 ); ACTION
L5 (p.
ACTIONL5.1 (p.104); ACTIONL5.2 (p.104); ACTION
(p.109)
ACTIONL1 (p.95); ACTIONL2 (p.96); ACTIONL2.1 (p.98);
L2.2 (p.99); ACTIONL2.3 (p.99); ACTIONL2.4 (p.99); ACTION
(p.1O0); ACTIONL4 (p,101); ACTIONL5 (p.103); ACTION
(p.104); ACTIONL5.2 (p.104); ACTIONL5.3 (p.105); ACTION
(p.106); ACTIONL7 (p.107); ACTIONL8 (p.108); ACTION
(p.109); ACTIONL8.3 (p.109); ACTIONL9.3 (p.112); ACTION
(p.112); ACTIONL12 (p.114); ACTIONL13.3 (p.117)

I ACTIONL3 (p.lO0)
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Riparian Corridor

ACTIONL4 (p. 101

Retrofit

ACTIONL5 (p.103);

Greenspace

ACTIONL6 (p.106)

Technical Assistance

Aquifer

ACTIONL1 (p.94); ACTIONL2.2 (p.98); ACTION
L6 (p.106); ACTIONL8.2 (p.109); ACTION
(p.110); ACTIONL9.1 (p.111 ); ACTION
(p.112); ACTIONL12 (p.114)

ACTIONW3 (p.134);
ACTION W4 (p.136);

Conjunctive Use
Dredging

ACTIONL5,1 (p.104)

ACTIONW3.1 (p.135);
ACTION W6 (p.138)

ACTION W3 (p.134);

ACTION W5 (p.137)

ACTIONW7.1 (p.140);

Pollution Prevention
Ports

ACTIONW3.2 (p.136)

ACTIONW7 (p,139); ACTIONW7.1 (p.140); ACTIONW7.2 (p.140);
ACTION W7.3 (p.141); ACTIONW7.4 (p.141)

Integrated ResourcePlans (IRPs)
Navigation

ACTIONW3.2 (p.136);

ACTIONW7.3 (p.141);

ACTIONW8 (p.143)

ACTION W9 (p.143)

ACTIONW7 (p.139);

ACTION W7.3 (p.141);

ACTION W8 (p.142)

Public Access

ACTION Wl0 (p.144)i
ACTION W10.1 (p.145);
(p.146); ACTIONW10.3 (p.146)

PumpOut Stations

ACTION W10.1 (p.145)

Recreation

ACTION W7.2 (p.140)

RIMS

ACTIONW8 (p.142);

Stream Diminution
Utilities
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ACTIONW10.1 (p.145)

ACTION W2 (p.133);

ACTION W5 (p.137)

ACTIONWl (p.132); ACTIONW2 (p.134); ACTION W3 (p.134),
ACTIONW3.1 (p.135); ACTIONW3.2 (p.136); ACTION W5 (p.137)

Water Conservation

Water Supply

ACTION W10.2

ACTIONWl (p. 132); ACTIONW2 (p. 134); ACTION
W3 (p.134); ACTION W3.1 (p.135); ACTION
(p.136); ACTIONW4 (p.136); ACTIONW6 (p.138)
ACTION W2 (p.134);
ACTION W3.1 (p.135); ACTION
(p.136); ACTIONW5 (p.137); ACTIONW6 (p.13S)
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Anadromous Fish

I ACTIONH5.7 (p.191)

Artificial

J_ ACTION
H5.4 (p. 190)

Reefs

Biodiversity

J ACTIONH2 (p.175);

ACTIONH3 (p.177)

Buffer Zones

1ACTIONH4.5 (p.184);

Classification

ACTIONH3 (p.177);

ACTIONH7.3 (p.197)
ACTIONH3.1 (p.178);

ACTION

/. (p.179); ACTONH3.3 (p.179); ACTIONH8 (p.197)
Environmental Impact Statements

J ACTIONH9 (p.198)

Exotic Species

~ACTIONH6 (p.193)

Fish Passage

l ACTION
H5.7 (p. 191

Hazardous Spill

Response

1 ACTIONH8 (p.197)

Impoundments

1 ACTIONH5.3 (p. 189); ACTIONH7.3 (p.196)

Mitigation Banks

1 ACTIONH4.6 (p.184)

~

Natural Communities

ACTIONH3 (p.177); ACTIONH3.1 (p.179);
H3.2 (p.179); ACTIONH3.3 (p.179)

Oyster Reefs

ACTIONH5.8 (p.192)

Phragmites

ACTIONH5.1 (p.188),

Priority Species

ACTIONH9 (p.198)

Regulatory Reviews
Sea Level Rise

Shorebird

ACTION

ACTIONH5.3 (p.189)

[ ACTIONH9 (p.198)
ACTIONH7 (p.194);
(p.196)

ACTIONH1.1 (p.173);
ACTIONH8.8 (p.190)

Species ManagementPlans

ACTIONH7.1 (p.195);

ACTIONH1.2 (p.174);

ACTION

ACTIONH2.2 (p.176);

ACTIONH1 (p.172); ACTIONH1.1 (p.173);
ACTIONH2 (p.175); ACTIONH2.1 (p.176);
ACTIONH2.2 (p.176); ACTIONH3 (p.177);
~ACT ON H10 (p.200)
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Wetlands

ACTIONH3.2
ACTIONH4.2
ACTIONH4.6
ACTIONH5.1
ACTIONH7.1

(p.179);
(p.182);
(p.184);
(p.188);
(p.195);

ACTIONH4 (p.180); ACTIONH4.1 (p.182);
ACTIONH4.4 (p.183); ACTIONH4.5 (p.184);
ACTIONH4.7 (p.185); ACTIONH4.8 (p.185);
ACTIONH5.2 (p.189); ACTIONH5.3 (p.189);
ACTIONH7.2 (p.196); ACTIONH7.3 (p.196)

Chlordane

ACTIONT1 (p.208); ACTIONT5 (p.219);
ACTIONT5.3 (p.220)

Disposal

ACTIONT2 (p.213);

ACTIONT2.1 (po214); ACTIONT2.3 (p.214)

Food Chain

ACTIONT5 (p.219)

Fish Advisories

ACTIONT6 (p.220)

Landfills

ACTIONT2.3 (p.215);

Metals

ACTIONT1 (p.208)

Mitigation

ACTIONT1 (p.206);

PAHs(polycyclic

ACTIONT4 (p.218)

ACTIONT5 (p.219)

aromatic hydrocarbons)

ACTIONT1 (p.208)

PCBs(polychlorinated biphenyls)

Pesticides

ACTIONT1 (p.208);

Pollutant Loadings

ACTIONT1 (p.208); ACTIONT5 (p.219);
ACTIONT5.1 (p.220); ACTIONT5.3
(p.220)
ACTIONT2 (p.213);

Pollution Prevention

ACTIONT6.1 (p.222);
(p.222)

Water Quality Criteria
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ACTIONT2.3 (p.215)

ACTIONT6.3 (p.222);

ACTIONT6.1 (p.222);

ACTIONT5 (p.219);

Volatile Organics

ACTIONT4 (p.218)
ACTIONT2 (p.213);

Risk Communication
Sediments

ACTIONT2.2 (p.214)

I ACTIONT2.3 (p.215)

Pollution Allotment Trading

Risk Assessment

ACTIONT5.1 (p.220);

ACTION

ACTIONT6.6 (p.223)

ACTIONT5.1 (p.220)

ACTIONT1 (p.209)
ACTIONT1 (p.204);
ACTIONT3 (p.216)

ACTIONT2.3 (p,215);
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Curricula

ACTIONE6 (p.246);

Ecotourism

ACTIONEl0 (p.249)

Electronic Bulletin Boards
Events

ACTIONE16 (p.254)

ACTIONE3 (p.243); ACTIONE15 (p.253);
ACTIONE21 (p.257)

ACTIONE21 (p.257)

Monitoring

ACTIONE11 (p.250)

Printed Materials

ACTIONE1 (p.242);

Public Participation Program
Surveys

Workshops

ACTIONE21 (p.257)

ACTIONE1 (p.241)

ACTIONE5 (p.245);

Targeted Audiences

Teachers

ACTIONE17 (p.255);

ACTIONE3 (p.243)

Hands-OnActivities
Mascot

ACTIONE19 (p.256)

ACTIONE8 (p.248)

ACTIONE1 (p.241); ACTIONE4 (p.244); ACTION
(p.245); ACTIONE6 (p.246); ACTIONE7 (p.247);
ACTIONE9 (p.249), ACTIONE13 (p.252); ACTION
E14 (p.252)

ACTIONE6 (p.246)
ACTIONE2 (p.242|;
ACTIONE6 (p.246);

ACTIONE4 (p.244);
ACTIONE7 (p.247);

ACTIONE5 (p.245);
ACTIONE9 (p.249)

I-5

