CHAPTER 1: INTRODUCTION TO VOLUME TWO

INTRODUCTION

Coastal habitats provide ecological, cultural,
and economic value. They act as critical habitat
for thousands of species, including numerous
threatened and endangered species, by
providing shelter, spawning grounds, and food
(Mitsch and Gosselink 2000). They often act
as natural buffers, providing ecological, social,
and economic benefits by filtering sediment
and pollution from upland drainage thereby
improving water quality, reducing the effects of
floodwaters and storm surges, and preventing
erosion. In addition to these ecosystem services,
healthy coastal habitats provide many human
values including opportunities for:

* Outdoor recreation and tourism

* Education

» Traditional use and subsistence lifestyles
* Healthy fishing communities, and

* Obtaining other marketable goods

Therefore, healthy functioning coastal habitats
are not only important ecologically, they also
support healthy coastal communities and, more
generally, improve the quality of human lives.
Despite these benefits, coastal habitats have been
modified, degraded, and removed throughout
the United States and its protectorates beginning
with European colonization (Dahl 1990).
Thus, many coastal habitats around the United
States are in desperate need of restoration and
subsequent monitoring of restoration projects.

WHAT IS RESTORATION MONITORING?

The science of restoration requires two basic
tools: the ability to manipulate ecosystems to
recreate a desired community and the ability to
evaluate whether the manipulation has produced
the desired change (Keddy 2000). The latter is
often referred to as restoration monitoring.

For this manual, restoration monitoring is
defined as follows:

“The systematic collection and analysis
of data that provides information useful
for measuring project performance at
a variety of scales (locally, regionally,
and nationally), determining when
modification of efforts are necessary,
and building long-term public support
for habitat protection and restoration.”

Restoration monitoring contributes to the
understanding of complex ecological systems
(Meeker et al. 1996) and is essential in
documenting restoration performance and
adapting project and program approaches when
needs arise. If results of monitoring restored
coastal areas are disseminated, they can provide
tools for planning management strategies and
help improve future restoration practices and
projects (Washington et al. 2000). Restoration
monitoring can be used to determine whether
project goals are being met and if mid-course
corrections arenecessary. [tprovides information
on whether selected project goals are good
measures for future projects and how to perform
routine maintenance in restored areas (NOAA
et al. 2002). Monitoring also provides the basis
for a rigorous review of the pre-construction
project planning and engineering.

Restoration monitoring is closely tied to and
directly derived from restoration project goals.
The monitoring plan (i.e., what is measured,
how often, when, and where) should be
developed with project goals in mind. If, for
example, the goal of a restoration project is to
increase the amount of fish utilizing a coastal
marsh, then measurements should be selected
that can quantify progress toward that goal. A
variety of questions about sampling techniques
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and protocols need to be answered before
monitoring can begin. For the fish utilization
example, these may include:

» Will active or passive capture techniques be
used (e.g., beach seines vs. fyke nets)?

*  Where and when will samples be taken?
*  Who will conduct the sampling?

* What level of
required?

identification will be

e What structural characteristics such as water
level fluctuation or water chemistry will also
be monitored and how?

*  Whoisresponsible for housing and analyzing
the data?

* How will results of the monitoring be
disseminated?

Each of these questions, as well as many others,
will be answered with the goals of the restoration
project in mind. These questions need to be
addressed before any measurements are taken
in the field. In addition, although restoration
monitoring is typically thought of as a “post-
restoration’ activity, practitioners will find it
beneficial to collect some data before and during
project implementation. Pre-implementation
monitoring provides baseline information to
compare with post-implementation data to see
if the restoration is having the desired effect.
It also allows practitioners to refine sampling
procedures if necessary. Monitoring during
implementation helps insure that the project is
being implemented as planned or if modifications
need to be made.

Monitoring is an essential component of all
restoration efforts. Without effective monitoring,
restoration projects are exposed to several risks.
For example, it may not be possible to obtain
early warnings indicating that a restoration
project is not on track. Without sound scientific
monitoring, it is difficult to gauge how well a
restoration site is functioning ecologically both

before and after implementation. Monitoring
is necessary to assess whether specific project
goals and objectives (both ecological and
human dimensions) are being met, and to
determine what measures might need to be
taken to better achieve those goals. In addition,
the lack of monitoring may lead to poor project
coordination and decreased efficiency.

Sharing of data and protocols with others
working in the same area is also encouraged.
If multiple projects in the same watershed
or ecosystem are not designed and evaluated
using a complementary set of protocols, a
disjointed effort may produce a patchwork of
restoration sites with varying degrees of success
(Galatowitsch et al. 1998-1999) and no way to
assess system-wide progress. This would result
in a decreased ability to compare results or
approaches among projects.

CONTEXT AND ORGANIZATION OF
INFORMATION

In 2000, Congress passed the Estuary
Restoration Act (ERA), Title I of the Estuaries
and Clean Waters Act of 2000. The ERA
establishes a goal of one million acres of coastal
habitats (including those of the Great Lakes) to
be restored by 2010. The ERA also declares
that anyone seeking funds for a restoration
project needs to have a monitoring plan to
show how the progress of the restoration will
be tracked over time. The National Oceanic
and Atmospheric Administration (NOAA) was
tasked with developing monitoring guidance for
coastal restoration practitioners whether they
be academics, private consultants, members
of state, Tribal or local government, non-
governmental organizations (NGOs), or private
citizens, regardless of their level of expertise.

To accomplish this task, NOAA has provided
guidance to the public in two volumes. The
first, Science-Based Restoration Monitoring of
Coastal Habitats, Volume One: A Framework
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for Monitoring Plans Under the Estuaries and
Clean Waters Act of 2000 (Public Law 160-
457) was released in 2003. It outlines the steps
necessary to develop a monitoring plan for any
coastal habitat restoration project. Volume One
briefly describes each of the habitats covered
and provides three matrices to help practitioners
choose which habitat characteristics may be
most appropriate to monitor for their project.
Experiencedrestoration practitioners, biologists,
and ecologists as well as those new to coastal
habitat restoration and ecology can benefit
from the step-by-step approach to designing a
monitoring plan outlined in Volume One.

Volume Two, Tools for Monitoring Coastal
Habitats expands upon the information in
Volume One and is divided into two sections
Monitoring Progress Toward Goals (Chapters
2-14) and Context for Restoration (Chapters
15-18). The first section, Monitoring Progress
Toward Goals includes:

e Detailed information on the structural and
functional characteristics of each habitat that
may be of use in restoration monitoring

* Annotated bibliographies, by habitat, of
restoration-related literature and technical
methods manuals, and

* A chapter discussing many of the human
dimensions  aspects  of  restoration
monitoring

The second section, Context for Restoration
includes:

e A review of methods to select reference
conditions

* A sample list of costs associated with
restoration and restoration monitoring

e An overview of an online, searchable
database of coastal monitoring projects
from around the United States, and

* Areview of federal legislation that supports
restoration and restoration monitoring

The Audience

Volumes One and Two of Science-Based
Restoration Monitoring of Coastal Habitats
are written for those involved in developing
and implementing restoration monitoring
plans, both scientists and non-scientists alike.
The intended audience includes restoration
professionals in academia and private industry,
as well as those in Federal, state, local, and
Tribal governments. Volunteer groups, non-
governmental organizations, environmental
advocates, and individuals participating in
restoration monitoring planning will also find
this information valuable. Whereas Volume
One is designed to be usable by any restoration
practitioner, regardless of their level of expertise,
Volume Two is designed more for practitioners
who do not have extensive experience in coastal
ecology. Seasoned veterans in coastal habitat
ecology, however, may also benefit from the
annotated bibliographies, literature review, and
other tools provided.

The information presented in Volume Two
is not intended as a ‘how to’ or methods
manual: many of these are already available
on a regional or habitat-specific basis. Volume
Two does not provide detailed procedures that
practitioners can directly use in the field to
monitor habitat characteristics. The tremendous
diversity of coastal habitats across the United
States, the types and levels of impact to them,
the differing scales of restoration activities, and
variety of techniques used in restoration and
restoration monitoring prevent the development
of universal protocols. Thus, the authors have
taken the approach of explaining what one can
measure during restoration monitoring, why it
is important, and what information it provides
about the progress of the restoration effort.
The authors of each chapter also believe that
monitoring plans must be derived from the
goals of the restoration project itself. Thus,
each monitoring effort has the potential to be
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unique. The authors suggest, however, that
restoration practitioners seek out the advice of
regional experts, share data, and use similar data
collection techniques with others in their area
to increase the knowledge and understanding
of their local and regional habitats. The online
database of monitoring projects described in
Chapter 17 is intended to facilitate this exchange
of information.

The authors do not expect that every
characteristic and parameter described herein

will be measured, in fact, very few of them will
be as part of any particular monitoring effort.
A comprehensive discussion of all potential
characteristics is, however, necessary so that
practitioners may choose those that are most
appropriate for their monitoring program. In
addition, although the language used in Volume
Two is geared toward restoration monitoring,
the characteristics and parameters discussed
could also be used in ecological monitoring and
in the selection of reference conditions as well.



MONITORING PROGRESS TOWARDS GOALS

The progress of a restoration project can
be monitored through the use of traditional
ecological characteristics (Chapters 2 - 13) and/
or emerging techniques that incorporate human
dimensions (Chapter 14).

THE HABITAT CHAPTERS

Thirteen coastal habitats are discussed in twelve
chapters. Each chapter follows a format that
allows users to move directly to the information
needed, rather than reading the whole text as one
would a novel. There is, however, substantial
variation in the level of detail among the
chapters. The depth of information presented
reflects the extent of restoration, monitoring,
and general ecological literature associated
with that habitat. That is, some habitats such as
marshes, SAV, and oyster reefs have been the
subject of extensive restoration efforts, while
others such as rocky intertidal and rock bottom
habitats have not. Even within habitats there
can be considerable differences in the amount
of information available on various structural
and functional characteristics and guidance
on selecting parameters to measure them. The
information presented for each habitat has been
derived from extensive literature reviews of
restoration and ecological monitoring studies.
Each habitat chapter was then reviewed by
experts for content to ensure that the information
provided represented the most current scientific
understanding of the ecology of these systems
as it relates to restoration monitoring.

Habitat characteristics are divided into two
types: structural and functional. Structural
habitat characteristics define the physical
composition of a habitat. Examples of structural
characteristics include:

* Sediment grain size

»  Water source and velocity

* Depth and timing of flooding, and
» Topography and bathymetry

Structural characteristics such as these are
often manipulated during restoration efforts
to bring about changes in function. Functional
characteristics are the ecological services a
habitat provides. Examples include:

* Primary productivity

* Providing spawning, nursery, and feeding
grounds

* Nutrient cycling, and

* Floodwater storage

Structural characteristics determine whether or
not a particular habitat is able to exist in a given
area. They will often be the first ones monitored
during a restoration project. Once the proper set
of structural characteristics is in place and the
biological components of the habitat begin to
become established, functional characteristics
may be added to the monitoring program.
Although structural characteristics have
historically been more commonly monitored
during restoration efforts, measurements of
functional characteristics provide a better
estimate of whether or not a restored area is
truly performing the economic and ecological
services desired. Therefore, incorporating
measurements of functional characteristics
in restoration monitoring plans is strongly
encouraged.

When developing a restoration monitoring plan,
practitioners should follow the twelve-step
process presented in Volume One and refer to the
appropriate chapters in Volume Two (habitat and
human dimensions) to assist them in selecting
characteristics to monitor. The information
presented in the habitat chapters is derived from
and expands upon the Volume One matrices
(Volume One Appendix II).



1.6

SCIENCE-BASED RESTORATION MONITORING OF COASTAL HABITATS: Volume Two

Organization of Information

Each of the habitat chapters is structured as
follows:

1. Introduction

a.
b.
C.

Habitat description and distribution
General ecology
Human impacts to the habitat

2. Structural and functional characteristics
a. Each structural and functional

characteristic identified for the habitat
in the Volume One matrices is explained
in detail. Structural and functional
characteristics have generally been
discussed in separate sections of each
chapter. Occasionally, some functions
are so intertwined with structural
characteristics that the two are discussed
together.

Whenever possible, potential methods
to measure, sample, and/or monitor
each characteristic are introduced or
readers are directed to more thorough
sources of information. In some cases,
not enough information was found
while reviewing the literature to make
specific recommendations. In these
cases, readers are encouraged to use the
primary literature cited within the text
for methods and additional information.

3. Matrices of the structural and functional
characteristics and parameters suggested for
use in restoration monitoring

a.

b.

These two matrices are habitat-specific
distillations of the Volume One matrices
Habitat characteristics are cross-
walked with parameters appropriate for
monitoring change in that characteristic.
Parameters include both those that
are direct measures of a particular
characteristic as well as those that are
indirectly related and may influence
a particular characteristic or related
parameter. Tables 1 and 2 can be used
to illustrate an example. The parameter
of salinity in submerged aquatic

vegetation is a direct measure of a
structural characteristic (salinity, Table
1). In addition, salinity is related to
other structural characteristics such as
tides and water source. Salinity is also
related to functional characteristics such
as biodiversity and nutrient cycling and
may be appropriate to include in the
monitoring of these functions as well
(Table 2). Experienced practitioners
will note that many characteristics
and parameters may be related to one
another but are not shown as such in a
particular matrix. The matrices are not
intended to be all inclusive of each and
every possible interaction. The matrices
provided and the linkages illustrated are
only intended as starting points in the
process of developing lists of parameters
thatmay beuseful inmeasuring particular
characteristics and understanding some
of their interrelationships.

c. Some parameters and characteristics are
noted as being highly recommended for
any and all monitoring efforts as they
represent critical components of the
habitat while others may or may not
be appropriate for use depending on
the goals of the individual restoration
project.

4. Acknowledgement of reviewers
5. Literature Cited

Three appendices are also provided for each
habitat chapter. In the online form of Volume
Two, these appendices download with the rest of
the habitat chapter text. In the printed versions
of Volume Two, each chapter’s appendices are
provided on a searchable CD-ROM located
inside the back cover. Each appendix is
organized as follows:

Appendix I - An Annotated Bibliography

a. Overview of case studies of restoration
monitoring and general ecological studies
pertinent to restoration monitoring

b. Entries are alphabetized by author
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Parameters to Monitor the Structural Characteristics of SAV (excerpt)
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Table 1. Salinity is a parameter that can be used to directly measure a structural component of
submerged aquatic vegetation habitats (Chemical/salinity). It is shown with a closed circle indicating
that it highly recommended as part of any restoration monitoring program, regardless of project goals.
A circle for salinity is also shown under the Tides/Hydroperiod and Water source columns as salinity
levels are related to these structural characteristics as well. (Entire table can be found on page 9.39.)

Parameters to Monitor the Functional Characteristics of SAV (excerpt)
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Table 2. Salinity is related to the functions of Supporting high biodiversity and Supporting nutrient
cycling. It is shown here with an open circle, denoting that it may be useful to monitor if monitoring of
these functions is important to the goals of the restoration project. (Entire table can be found on page
9.40.)

! Including organic matter content.
2 Dissolved oxygen.
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Appendix II - Review of Technical and Methods
Manuals

These include reviews of:

a. Restoration manuals

b. Volunteer monitoring protocols

c. Lab methods

d. Identification keys, and

e. Sampling methods manuals

Whenever possible, web addresses where
these resources can be found free of charge are
provided.

Appendix III - Contact information for
experts who have agreed to be contacted with
questions from practitioners

As extensive as these resources are, it is
inevitable that some examples, articles, reports,
and methods manuals have been omitted.
Therefore, these chapters should not be used
in isolation. Instead, they should be used as a
supplement to and extension of:

* The material presented in Volume One
» Resources provided in the appendices
» The advice of regional habitat experts, and

» Research on the local habitat to be restored

WHAT ARE THE HABITATS?

The number and type of habitats available in
any given estuary is a product of a complex
mixture of the local physical and hydrological
characteristics of the water body and the
organisms living there. The ERA Estuary
Habitat Restoration Strategy (Federal Register
2002) dictates that the Cowardin et al. (1979)
classification system should be followed
in organizing this restoration monitoring
information. The Cowardin system is a national

standard for wetland mapping, monitoring,
and data reporting, and contains 64 different
categories of estuarine and tidally influenced
habitats. Definitions, terminology, and the list
of habitat types continue to increase in number
as the system is modified. Discussion of such a
large number of habitat types would be unwieldy.
The habitat types presented in this document,
therefore, needed to be smaller in number,
broad in scope, and flexible in definition. The
13 habitats described in this document are,
however, generally based on that of Cowardin
etal. (1979).

Restoration practitioners should consider local
conditions within their project area to select
which general habitat types are present and
which monitoring measures might apply. In
many cases, a project area will contain more than
one habitat type. To appropriately determine the
habitats within a project area, the practitioner
should gather surveys and aerial photographs
of the project area. From this information, he
or she will be able to break down the project
area into a number of smaller areas that share
basic structural characteristics. The practitioner
should then determine the habitat type for
each of these smaller areas. For example, a
practitioner working in a riparian area may find
a project area contains a water column, riverine
forest, rocky shoreline, and rock bottom.
Similarly, someone working to restore an area
associated with a tidal creek or stream may
find the project area contains water column,
marshes, soft shoreline, soft bottom, and oyster
beds. Virtually all estuary restoration projects
will incorporate characteristics of the water
column. Therefore, all practitioners should read
Chapter 2: Restoration Monitoring of the Water
Column in addition to any additional chapters
necessary.
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Habitat Decision Tree

A Habitat Decision Tree has been developed to assist in the easy differentiation among the
habitats included in this manual. The decision tree allows readers to overcome the restraints of
varying habitat related terminology in deciding which habitat definitions best describe those in
their project area. Brief definitions of each habitat are provided at the end of the key.

1. a. Habitat consists of open water and does not include substrate (Water Column)
b. Habitat includes substrate (go to 2)
2. a. Habitat is continually submerged under most conditions (go to 3)
b. Habitat substrate is exposed to air as a regular part of its hydroperiod (go to 8)
3. a. Habitat is largely unvegetated (go to 4)
b. Habitat is dominated by vegetation (go to 7)
4. a. Substrate is composed primarily of soft materials, such as mud, silt, sand, or clay (Soft

Bottom)
b. Substrate is composed primarily of hard materials, either of biological or geological
origin (go to 5)

5. a. Substrate is composed of geologic material, such as boulders, bedrock outcrops, gravel,

or cobble (Rock Bottom)

. Substrate is biological in origin (go to 6)

. Substrate was built primarily by oysters, such as Crassostrea virginica (Oyster Reefs)

. Substrate was built primarily by corals (Coral Reefs)

. Habitat is dominated by macroalgae (Kelp and Other Macroalgae)

. Habitat is dominated by rooted vascular plants (Submerged Aquatic Vegetation -

SAV)

. Habitat is not predominantly vegetated (go to 9)

. Habitat is dominated by vegetation (go to 10)

9. a. Substrate is hard, made up materials such as bedrock outcrops, boulders, and cobble
(Rocky Shoreline)

b. Substrate is soft, made up of materials such as sand or mud (Soft Shoreline)

10. a. Habitat is dominated by herbaceous, emergent, vascular plants. The water table is at or

near the soil surface or the area is shallowly flooded (Marshes)
b. Habitat is dominated by woody plants (go to 11)

11. a. The dominant woody plants present are mangroves, including the genera Avicennia,
Rhizophora, and Laguncularia (Mangrove Swamps)

b. The dominant woody plants are other than mangroves (go to 12)

12. a. Forested habitat experiencing prolonged flooding, such as in areas along lakes, rivers,
and in large coastal wetland complexes. Typical dominant vegetation includes bald
cypress (Taxodium distichum), black gum (Nyssa sylvatica), and water tupelo (Nyssa
aquatica). (Deepwater Swamps)

b. Forested habitat along streams and in floodplains that do not experience prolonged
flooding (Riverine Forests)

o o c

&
o ®
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Water column - A conceptual volume of water
extending from the water surface down to,
but not including the substrate. It is found
in marine, estuarine, river, and lacustrine
systems.

Rock bottom - Includes all wetlands and
deepwater habitats with substrates having an
aerial cover of stones, boulders, or bedrock
75% or greater and vegetative cover of
less than 30% (Cowardin et al. 1979).
Water regimes are restricted to subtidal,
permanentlyflooded, intermittently exposed,
and semi-permanently flooded. The rock
bottom habitats addressed in Volume Tiwo
include bedrock and rubble.

Coral reefs - Highly diverse ecosystems, found
in warm, clear, shallow waters of tropical
oceans worldwide. They are composed of
marine polyps that secrete a hard calcium
carbonate skeleton, which serves as a base
or substrate for the colony.

Oyster reefs - Dense, highly structured
communities of individual oysters growing
on the shells of dead oysters.

Soft bottom - Loose, unconsolidated substrate
characterized by fine to coarse-grained
sediment.

Kelp and other macroalgae - Relatively shallow
(less than 50 m deep) subtidal and intertidal
algal communities dominated by very large
brown algae. Kelp and other macroalgae
grow on hard or consolidated substrates
forming  extensive  three-dimensional
structures that support numerous plant and
animal communities.

Rocky shoreline - Extensive littoral habitats on
high-energy coasts (i.e., subject to erosion
from waves) characterized by bedrock,
stones, or boulders with a cover of 75% or
more and less than 30% cover of vegetation.
The substrate is, however, stable enough to
permit the attachment and growth of sessile
or sedentary invertebrates and attached
algae or lichens.

Soft shoreline - Unconsolidated shore includes
all habitats having three characteristics:

(1) unconsolidated substrates with less
than 75% aerial cover of stones, boulders,
or bedrock; (2) less than 30% aerial cover
of vegetation other than pioneering plants;
and (3) any of the following water regimes:
irregularly exposed, regularly flooded,
irregularly flooded, seasonally flooded,
temporarily flooded, intermittently flooded,
saturated, or artificially flooded (Cowardin
et al. 1979). This definition includes cobble-
gravel, sand, and mud. However, for the
purpose of this document, cobble-gravel is
not addressed.

Submerged aquatic vegetation (SAV; includes
marine, brackish, and freshwater) -
Seagrasses and other rooted aquatic plants
growing on soft sediments in sheltered
shallow waters of estuaries, bays, lagoons,
rivers, and lakes. Freshwater species are
adapted to the short- and long-term water
level fluctuations typical of freshwater
ecosystems.

Marshes (marine, brackish, and freshwater)
- Transitional habitats between terrestrial
and aquatic systems where the water table
is usually at or near the surface, or the
land is covered by shallow water tidally
or seasonally. Freshwater species are
adapted to the short- and long-term water
level fluctuations typical of freshwater
ecosystems.

Mangrove swamps - Swamps dominated
by shrubs (Avicenna, Rhizophora, and
Laguncularia) that live between the sea and
the land in areas that are inundated by tides.
Mangroves thrive along protected shores
with fine-grained sediments where the mean
temperature during the coldest month is
greater than 20° C; this limits their northern
distribution.

Deepwater swamps - Forested wetlands that
develop along edges of lakes, alluvial river
swamps, in slow-flowing strands, and in
large coastal-wetland complexes. They can
be found along the Atlantic and Gulf Coasts
and throughout the Mississippi River valley.
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They are distinguished from other forested
habitats by the tolerance of the dominant
vegetation to prolonged flooding.

Riverine forests - Forests found along sluggish
streams, drainage depressions, and in large
alluvial floodplains. Although associated
with deepwater swamps in the southeastern
United States, riverine forests are found
throughout the United States in areas that
do not have prolonged flooding.

THE HUMAN DIMENSIONS CHAPTER

The discussion of human dimensions helps
restoration practitioners better understand how
to select measurable objectives that allow for
the appropriate assessment of the benefits
of coastal restoration projects to human
communities and economies. Traditionally,
consideration of human dimensions issues has
not been included as a standard component
of most coastal restoration projects. Most
restoration programs do not currently integrate
social or economic factors into restoration
monitoring, and few restoration projects have
implemented full-scale human dimensions
monitoring. Although some restoration plans
are developed in an institutional setting that
require more deliberate consideration of human
dimensions impacts and goals, this does not
generally extend to the monitoring stage. It is
becoming increasingly evident, however, that
decisions regarding restoration cannot be made
solely by using ecological parameters alone but
should also involve considerations of impacts
on and benefits to human populations, as well.
Local communities have a vested interest in
coastal restoration and are directly impacted
by the outcome of restoration projects in terms
of aesthetics, economics, or culture. Human
dimensions goals and objectives whether
currently available or yet to be developed
should reflect societal uses and values of the
resource to be restored. Establishing these
types of parameters will increase the public’s
understanding of the potential benefits of a

restoration project and will increase public
support for restoration activities.

While ecologists work to monitor the restoration
of biological, physical, and chemical functional
characteristics of coastal ecosystems, human
dimensions professionals identify and describe
how people value, utilize, and benefit from the
restoration of coastal habitats. The monitoring
and observation of coastal resource stakeholders
allows us to determine who cares about coastal
restoration, why coastal restoration is important
to them, and how coastal restoration changes
people’s lives. The human dimensions chapter
will help restoration practitioners identify:

1) Human dimensions goals and objectives of
a project

2) Measurableparametersthatcan be monitored
to determine if those goals are being met,
and

3) Social science research methods, techniques,
and data sources available for monitoring
these parameters

This chapter includes a discussion of the diverse
and dynamic social values that people place on
natural resources, and the role these values play
in natural resource policy and management.
Additionally, some of the general factors to
consider in the selection and monitoring of
human dimensions goals/objectives of coastal
restoration are presented, followed by a
discussion of some specific human dimensions
goals, objectives, and measurable parameters
that may be included in a coastal restoration
project. An annotated bibliography of key
references and a matrix of human dimensions
goals and measurable parameters are provided
as appendices at the end of this chapter. Also
included, as an appendix, is a list of human
dimensions research experts (and their areas of
expertise) that you may contact for additional
information or advice.



CONTEXT FOR RESTORATION

The final four chapters of this manual are
designed to provide readers with additional
information that should enhance their ability
to develop and carry out strong restoration
monitoring plans. Chapter 15 reviews methods
available for choosing areas or conditions to
which a restoration site may be compared both
for the purpose of setting goals during project
planning and for monitoring the development
of the restored site over time. Chapter 16 is a
listing of generalized costs of personnel, labor,
and equipment to assist in the development
of planning preliminary cost estimates of
restoration monitoring activities. Some of this
information will also be pertinent to estimating
costs of implementing a restoration project as
well. Chapter 17 provides a brief description
of the online review of monitoring programs in
the United States. The database can be accessed
though the NOAA Restoration Portal (http://
restoration.noaa.gov/). This database will
allow interested parties to search by parameters
and methodologies used in monitoring, find
and contact responsible persons, and provide
examples that could serve as models for
establishment or improvement of their own
monitoring efforts. Chapter 18 is a summary
of the major United States Acts that support
restoration monitoring. This information will
provide material important in the development
of a monitoring plan. A Glossary of many
scientific terms is also provided at the end of
the document.
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CHAPTER 14: HUMAN DIMENSIONS OF COASTAL RESTORATION

Ronald J. Salz, NOAA, National Marine Fisheries Service, FST1"
David K. Loomis, National Resources Conservation Dept., Univ. of Massachusetts - Amherst?

INTRODUCTION

Coastal habitat restoration, from an ecological
perspective, is primarily aimed at restoring the
functional (biological, physical, and chemical)
characteristics of coastal ecosystems. These
functions, described in the preceeding habitat
chapters, can be measured and monitored to
gauge the ecological success of a restoration
project. From a human dimensions perspective,
in contrast, the emphasis is on identifying
and describing how people value, utilize and
benefit from the restoration of coastal habitats.
While ecological and biophysical data are
an essential component, decisions regarding
coastal restoration projects, and evaluation
of their success, will ultimately be based on
societal value preferences. The restoration
of coastal environments is fundamentally a
human endeavor. Failure to address human
dimensions issues at the outset of a restoration
effort will likely result in rejection by the very
community the project is intended to benefit.
This is particularly true for coastal public trust
resources, which include the water column,
submerged lands, beaches, and associated plants
and animals. Inquiry into the human dimensions
of coastal restoration should begin with three
fundamental questions:

1. Who cares about coastal restoration (i.e.,
who are the stakeholders)?

2. Why is coastal restoration important to
them?

3. How will coastal restoration change people’s
lives (i.e., what are the social benefits/
impacts)?

Restoration projects that from the beginning
incorporate a human dimensions approach and
attempt to answer and address the questions who

cares? and why is it important?, are more likely
to succeed than those that do not. This is true of
all restoration efforts, not just those specifically
designed to achieve human dimensions benefits.
Even restoration efforts aimed primarily at
attaining biophysical and ecological goals
will need the support from various agencies,
organizations, industries, and communities -
all of which operate in the human dimensions
sphere - to be successful.

Similar to ecological parameters, changes in
human values and behaviors associated with
coastal restoration, and the social benefits of
coastal restoration, can and should be measured
and monitored over time. Also as with ecological
effects, standard social science procedures
and methods should be adhered to in order
to properly develop and monitor appropriate
human dimensions goals and objectives for
coastal restoration projects. Monitoring changes
in human thought and action in conjunction
with a coastal restoration project will require a
multidisciplinary approach. Some of the social
science (i.e., human dimensions) disciplines
restoration practitioners need to consider include
sociology, psychology, resource economics,
geography, anthropology, outdoor recreation,
and political science. Coastal restoration
monitoring will likely necessitate the need for
interdisciplinary collaborative research between
two or more of these disciplines, as well as
research that integrates human dimensions with
the ecological and biophysical sciences.

ORGANIZATION OF INFORMATION

This chapter provides those who are engaged in
restoration efforts with a basic understanding
of the human dimensions of coastal restoration.

11315 East-West Highway, Silver Spring, MD 20910 (ron.salz@noaa.gov).
2 Holdsworth Building, Amherst, MA 01003 (loomis@forwild.umass.edu).
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It is intended to help restoration practitioners
identify:

1. Human dimensions goals and objectives of
coastal restoration projects

2. Measurable parameters thatcan be monitored
to determine if those goals are being met,
and

3. Social science research methods, techniques,
and data sources available for monitoring
these parameters

The next section, Coastal Restoration:
The Role of Social Values, offers a general
discussion of the diverse and dynamic social
values that people place on natural resources,
and the role these values play in natural
resource policy and management. The third
section, Human Dimensions Aspects of Coastal
Restoration, covers some of the general factors

to consider in the selection and monitoring of
human dimensions goals/objectives of coastal
restoration. The fourth section, Discussion of
Specific Goals, Objectives and Measurable
Parameters, provides a discussion of some
specific human dimensions goals, objectives
and measurable parameters that may be included
in a coastal restoration project. A Matrix of
Human Dimensions Goals and Parameters to
Monitor and a Selected Annotated Bibliography
of key references are provided as appendices
at the end of this chapter (Appendices I and
II, respectively). Also included as appendices
are a Glossary of Human Dimensions Terms
(terms bolded in text appear in glossary) and a
List of Human Dimensions Experts (and their
areas of expertise) that readers may contact for
additional information or advice (Appendices
IIT and 1V, respectively).



COASTAL RESTORATION: THE ROLE OF SOCIAL VALUES

Ecological restoration is one component
in the broader context of natural resource
management (or stewardship) that also includes
government regulation, resource allocation,
consumer  decision-making, and social
activism. Natural resource management can be
viewed conceptually as the intersection of four
interconnected systems:

* Natural environmental system of biosphere

elements, natural resources, ecosystems,
fish and wildlife etc.

* Political system of policies, courts, laws,
regulations, legislators, lobbyists, and
management agencies

* Economic system focused on the allocation
ofland, labor and capital, economic impacts,
employment, and budgets

* Social system of human attitudes, norms,
values, beliefs, behaviors, customs,
traditions, motivations and preferences

All  four systems are interrelated and
interdependent in this model, and the natural
system, which is typically the focus of
restoration efforts, both provides and receives
inputs from the political, economic, and social

systems. The political, economic, and social
systems collectively make up what is referred
to as the human dimensions of natural resource
management, depicted as everything above
the dotted line in Figure 2. However, natural
resource values originate and are endorsed in
one system only: the social system (Kennedy
and Thomas 1995). These values are then
expressed to natural resource managers and
society through the political, economic, and
social systems. In turn, these value expressions
(e.g., environmental laws, congressional
budgets, volunteerism, voting behavior) largely
determine the fate of the natural systems that
sustain us.

The important point here is that the natural/
environmental system does not originate
natural resource values, only people do. There
are no pre-determined values in nature that will
somehow guide us toward some pre-ordained
“correct” ecological condition. While restoration
practitioners may ponder the question “what
to restore?” an equally important question is
“restore to what pre-existing condition, and
for what purpose?” That is, do we want our
landscapes and coastal habitats to look and
function the way they did 50 years ago, 100

Figure 1. Volunteers plant salt
marsh plants at the Eastern
Neck National Wildlife Refuge on
Eastern Neck Island, MD. Photo
by NOAA Restoration Center,
from the NOAA Photo Library.
http://www.photolib.noaa.gov/
habrest/r0006505.htm
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Figure 2. Conceptual
model of natural
resource management
systems. Modified
from Kennedy and
Thomas 1995.

Human

Dimensions1

Social System

Political
System

years ago, or 300 years ago? (if that is even
possible); what ecosystem does society want, at
what cost, and with what trade-offs? Answers to
these questions will only come from the social
system and the values society imparts on natural
and environmental resources. Ultimately, coastal
communities (and other stakeholders) will need
to decide what coastal ecosystem they want when
deciding on the specific goals and objectives
(both ecological and human dimensions) of
a particular restoration project. This decision
should not be viewed as an absolute dichotomy
between a pristine unimpacted ecosystem and a
totally impacted ecosystem allowing many types
of environmentally damaging human activities.
Rather, there is a whole range of possible
ecosystem types (from pristine to developed)
which present opportunities for compromise
when identifying the ecological and human
dimensions goals of a restoration project.

In this sense, natural resource management can
be viewed as social value management whereby
managers strive to balance diverse natural
resource social values within current society
with the needs and values of future generations
in an ecologically sustainable manner (Kennedy
and Thomas 1995). Since societal values are
what drive natural resource management, all
coastal restoration efforts should be viewed
as both a recognition of and response to these
values. While the actual elements being restored
are biological and physical in nature, the reasons
for restoring them are human dimensions based

(i.e., fish do not vote, osprey do not pay taxes).

Natural resource values are diverse in society
and the same object or resource can be valued
in many different ways by different people.
These values, which are devices of our minds,
are shaped by our culture, by society, through
scientific discovery, and through our interactions
with the natural environment. The diversity of
natural resource values can be viewed along a
continuum ranging from human-dominant to
human-mutual values (Kennedy and Thomas
1995). Human-dominant values emphasize the
use of natural resources to meet basic human
needs. These are often described as utilitarian,
materialistic, consumptive, or economic in
nature. An example would be valuing a whale as
a source of food and energy. The human-mutual
end of this continuum emphasizes spiritual,
aesthetic, and nonconsumptive values in nature
(e.g., the enjoyment people derive from whale
watching). For example, an indigenous tribe may
gain sustenance from whale meat and blubber
while simultaneously deriving spiritual and
heritage (human-mutual) values from a whale
hunt. Therefore, values along this continuum
are not necessarily mutually exclusive and the
same resource can be a source of both values.

When considering social values, a distinction is
made between held values and assigned values.
Held values are conceptual precepts and ideals
held by an individual about something. Natural
resource examples include the symbolism of a
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bald eagle or the enjoyment of watching a sunset.
Assigned values refer to the relative importance
or worth of something, usually in economic
terms. Examples include the value of water for
irrigation or hydropower, land for development,
or forests for timber supply. A similar natural
resource value dichotomy is drawn between
non-instrumental versus instrumental values.
Non-instrumental values refer to resources
that are valued for what they are, whereas
instrumental values refer to the usefulness of
something as a means to some desirable human
end. Aesthetic and spiritual values in nature
would be considered non-instrumental whereas
economic, utilitarian, and life support values
would be considered instrumental. For the most
part, human dominant values tend to be assigned
and instrumental, whereas human mutual values
are typically held and non-instrumental.

Natural resource values are not only diverse in
present-day society, they are also continually
in flux. A comparison of predominant attitudes
towards filling wetlands and whale hunting at
the turn of the 20" century with those at the turn
of the 215 century illustrates just how much
natural resource social values can shift over
the course of just a few generations. Several
important societal changes took place in the
United States during the second half of the
20t century that radically changed how natural
resources are managed and how natural resource
agencies function. These changes include:

* A general shift in environmental values
away from human-dominant (utilitarian
and consumptive) and towards the
human-mutual/nonconsumptive end of
the continuum. This included increased
aesthetic/spiritual appreciation of nature,
outdoor recreation use values, and animal
rights values.

* Raised public environmental awareness
and human health concerns related to
environmental condition as a result of the
environmental movement of the late 1960°s

Figure 3. Young
naturalist inspect-
ing a horseshoe
crab shell. The
carapace was
empty. If this was a
live animal, pick-
ing up by tail could
cause injury to

the crab. Photo

by Mary Hollinger,
NODC biologist,
NOAA, from the
NOAA Photo Li-
brary. http://www.
photolib.noaa.gov/
coastline/line0682.
htm

early 1970’s. This movement resulted in
a plethora of environmental laws that still
provide the foundation for environmental
policy and management to this day.

* More people claiming a stake in
environmental resources and demanding
input into the natural resource decision-
making process. These “new” stakeholders
included environmentalists (e.g., non-
governmental organizations, grassroots and
community groups), landowners, farmers,
animal rights groups, nonconsumptive
users, and the general public (Decker et al.
1996).

* The role of the judicial system in natural
resource policy and management greatly
increased as agency actions (and inactions)
were successfully challenged more often in
court.

For natural resource agencies, survival in a
post-Earth Day political environment would
require a fundamental shift in their relationship
with the owners of the resources they held
in trust, i.e., society as a whole. Prior to the
1960’s, natural resource management was in
the hands of professional agency “experts.”
These experts were well trained in the natural
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sciences, and this background was adequate
for managing our natural resources. This
approach to managing natural resources (be
they forests, wildlife, fisheries, etc.) was in
response to widespread environmental overuse
and damage that occurred in the absence of any
significant or meaningful management. During
this time, managers worked on behalf of the
public, and were able to do what they felt best
for the resource. Over time, natural resource
agencies increasingly focused their attention on
meeting the needs of a relatively small group
of “clients” or “constituents” who paid for the
agencies services through license sales, special
excise taxes (e.g., Sport Fish Restoration Act)
and resource lease sales (Decker et al. 1996).
For fish and wildlife agencies, these “traditional
users” were typically anglers, hunters, and
trappers. For commodity driven agencies such
as the U.S. Forest Service (USDA) or Minerals
Management Service (USDOI) the traditional
clients were the logging and oil industries,
respectively. The prevailing notion was that

the general public need not be concerned with
natural resource management which was in
the hands of professional agency ‘“experts”
(i.e., management based on science, not social
values). However, as noted above, changes
since the 1960’s have significantly altered
how we choose to manage and use our natural
resources. Demand for resources has grown
enormously, conflict over uses is common,
values towards what is “right” have changed,
and most importantly, the public has demanded
to be allowed to participate in the decision-
making process. Our environmental laws now
require it. While a solid understanding of the
natural sciences is essential, the idea that these
sciences alone can tell us how to manage natural
resources has been increasingly questioned
by agencies and the general public. Resource
management is today driven by social values.
We must determine “why a particular restoration
effort is important,” and “who cares,” if we are
to be successful in our efforts.

s

Figure 4. Seagulls occupying almost every piling along a Tangier Island waterman’s dock
(Chesapeake Bay, VA). Photo by Mary Hollinger, NODC biologist, NOAA, from the NOAA Photo
Library. http://www.photolib.noaa.gov/coastline/line0980.htm
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HUMAN DIMENSIONS ASPECTS OF COASTAL RESTORATION:

GENERAL FACTORS TO CONSIDER

IDENTIFYING GOALS AND
OBJECTIVES

Goals are general statements about desired
project outcomes. Goals are typically further
defined through multiple objectives, which are
more specific statements about desired project
outcomes. It is strongly recommended that the
human dimensions goals and objectives of a
coastal restoration project be identified and
clearly stated early in the planning process.
Identification and evaluation of goals and
objectives should be open to all individuals
or groups with a stake in the outcome (i.e.,
stakeholders) so that everyone has input into
and understands, in general terms, the desired
direction of the project. It is also suggested
that an adaptive management approach be
incorporated so that goals and objectives can be
re-assessed, and modified as needed, at various
stages throughout the project’s life.

Coastal habitat restoration is driven by desired
outcomes (i.e., goals) that can be ecological,
social, or economic in nature. Some projects
will be more oriented towards ecological/habitat
related goals and others more oriented towards
human dimensions goals. Furthermore, an
individual restoration project may have several
stated goals, reflecting the multiple functions
performed by healthy coastal ecosystems and the
multiple social values connected to or resulting
from those functions. The ecological and human
dimensions goals of coastal restoration are often
closely interconnected. The term ecosystem
services describes the full range of goods and
services provided by natural ecological systems
that cumulatively function as fundamental life-
support for the planet (Costanza et al. 1997).
Since ecosystem services are critical to human
welfare and survival, many ecological goals/
objectives associated with habitat restoration
can be readily restated as social or economic

goals/objectives. For example, the ecological
goal of increasing primary productivity may
be an effective way to achieve the human
dimensions goal of reducing property damage in
coastal areas (through reduced wave energy and
erosion potential). Likewise, the ecological goal
of enhancing fish breeding and nursery grounds
will likely advance the human dimensions goal
of increasing fishery yields.

Ecological and human dimensions goals of
coastal restoration may not always, however,
be compatible with one another. For example,
the human dimensions goal of increasing
opportunities for coastal recreation and tourism
may, beyond some threshold level of use,
be incompatible with the ecological goal of
improving water quality. Similarly, two or more
human dimensions goals may not be compatible
with each other. An example of this would be the
goal of improving aesthetic values in the form of
viewsheds and scenic vistas versus the goal of
enhancing access to restored coastal resources in
the form of roads, parking lots, and boat ramps.
Restoration practitioners, locally affected

not be compatible...boat marinas in the distance
compete with pristine kayak routes in Orcas Island
Marina, San Juan Islands, Washington State. Photo
courtesy of James Mason.
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. and objectives. When considering these trade-
Coastal Ecosystem Services A ) . .
offs it is important to keep in mind the following
The life-support functions performed by

ecosystem services can be divided into two
groups: production functions (i.e., goods)
and processing and regulation functions (i.e.,
services). Costanza et al. (1997) estimated the
economic value of ecosystem services for the
entire biosphere to be in the range of $16-54 trillion
per year, with an average of $33 trillion per year.
More than one-third of this amount ($12.6 trillion)
was attributed to functions performed by coastal
ecosystems. By comparison the global gross
national product (GNP) is somewhere around
$18 trillion per year. While these are considered
fairly rough estimates, they nonetheless highlight
the economic value of ecosystem services. Since
ecosystem services are often not quantified in
terms comparable with economic services and
manufactured capital, they are often devalued by
policymakers.

Production functions of coastal ecosystems
include:

e Food production (e.g., fish, shellfish,
waterfowl)

¢ Raw materials (e.g., timber, harvestable
grasses, peat)

e Genetic resources (e.g., medicines,
commercial products)

Processing and regulation functions include

e Disturbance regulation (e.g., storm
protection, flood control, drought recovery,
and erosion control)

e (Climate regulation (e.g., greenhouse gas
regulation)

e Regulation and supply of water for drinking,
irrigation and industry (groundwater
recharge and discharge)

e Waste treatment and pollution control

e Nutrient cycling (removal, retention, and
transformation)

e Habitat for plants and animals

communities, and coastal resource managers
will need to explicitly identify trade-offs and
carefully consider value priorities amongst a
range of competing, and often contentious goals

definition of restoration:

“The process of reestablishing a self-
sustaining habitat that in time can come
to closely resemble a natural condition in
terms of structure and function” (Turner
and Streever 2002).

Thus, human uses of restored coastal habitats
that are unsustainable would not be considered
appropriate goals or objectives of coastal
restoration projects. In general, goals and
objectives based on human mutual and non-
use values associated with coastal habitats
will be more compatible with ecological goals
than those based on human dominant values.
However, consumption-oriented objectives
(e.g., increase recreational and commercial
fishery harvests) are not necessarily inconsistent
with ecological goals or with the definition of
restoration if such uses are managed in a wise
and sustainable manner.

In addition to identifying the desired
human dimensions outcomes or anticipated
benefits of proposed projects, coastal
restoration practitioners should also consider
environmental equity, or how those benefits
will be distributed throughout the affected
community. The following questions regarding
environmental equity should be addressed:

e Will the project be designed to benefit a
relatively small number of individuals over
a limited geographic area or will the benefits
be more evenly dispersed throughout the
population?

*  Will the anticipated benefits have regional or
national significance, either as a stand-alone
project or as part of a network of similar
restoration projects?

* Interms of environmental justice concerns,
how will the proposed project affect the
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distribution of environmental quality among
people of different racial, ethnic or socio-
economic groups?

Related to environmental equity is the concept
of intergenerational equity, which focuses
on the temporal distribution of project impacts
(both positive and negative) across generations.
Some intergenerational equity questions that
might be raised for coastal restoration projects
are:

* How will the anticipated benefits and
costs be distributed over time and across
generations?

* Are the anticipated project benefits stated as
short-term or long-term goals?

* If goals are short-term, are there any long-
term negative impacts associated with these
goals that might be passed on to future
generations?

* If goals are long-term, are there any short-
term negative impacts associated with these
goals that will be absorbed by the current
generation?

Another factor to consider in terms of selecting
human dimensions goals/objectives of coastal
restoration projects is the probability of
achieving those goals/objectives. While success
is never guaranteed due to unpredictable
and uncontrollable social and environmental
factors, some desired outcomes or anticipated
human dimensions benefits clearly will be more
within the locus of control of the practitioner
than others. In general, human dimensions
goals and objectives that are more directly
linked to desired ecological outcomes (e.g.,
improve water quality, reduce flooding) will
have a higher probability of success than
those with many intervening factors (e.g.,
improve tourism, improve commercial fishing).
For purposes of project evaluation, coastal
restoration practitioners may find it helpful to
rank human dimensions goals and objectives

by relative probability or likelihood of success
(e.g., low, medium, and high).

Difficulties associated with monitoring project
success and attributing measurable parameters
to particular goals and objectives are discussed
in the next section.

ISSUES IN MONITORING
MEASURABLE PARAMETERS

Establishing a Baseline

Inorderto monitor changes in human dimensions
parameters over time, it is necessary to first
establish a baseline or starting point against
which future measures can be compared.
Appropriate baseline data may or may not be
available depending on the particular goals and
measurableparameterstobemonitored.Ifbaseline
data are not available, restoration practitioners
will need to design a plan for collecting and
analyzing human dimensions information prior
to implementation of restoration activities. If
baseline human dimensions data do exist, it
will be important to determine whether or not
the data are available at the geographic level
required for your project. For example, results
reported at a state, regional or sub-regional
level will be of little use for monitoring impacts
of local restoration projects. Another factor that
should be considered when using existing data
is the frequency and timeliness of the available
data. That is, when was the data last collected
and is the data collected regularly (e.g., annually,
every five years) or was it a one-time effort (See
Cross-sectional versus Longitudinal Studies
box below). Human dimensions data collected
frequently at regular intervals will be more
useful for restoration monitoring than one-time
or sporadic data collection efforts.

In some cases it may be feasible to access
“raw data” (i.e., data that are not analyzed/
summarized) and conduct a specific project
analysis at the desired level of detail. If such
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Cross-sectional versus Longitudinal Studies
(Source: Babbie 1989)

In the social sciences, cross-sectional research
refers to studies that investigate some
phenomenon by taking a cross section (i.e.,
snapshot) ofitat onetime and analyzing that cross
section carefully. By comparison, longitudinal
studies are designed to permit observations
over an extended period of time. There are three
types of longitudinal studies: (1) trend studies,
those that study changes within some general
population over time, (2) cohort studies, those
that examine more specific subpopulations
or cohorts (e.g. age groups) over time, and (3)
panel studies, those that study the same set of
people over time. While longitudinal studies are
generally more costly and time consuming, they
are often advantageous for monitoring changes
in measurable parameters over time.

an analysis is necessary, it is recommended
that you consult with an expert who is familiar
with the database and other statistical issues
that may arise. Some existing data sources (i.e.,
secondary data) and research methods that
might be useful in monitoring particular human
dimensions goals and objectives are provided in
the next section.

Project Scale Issues

Coastal restoration efforts can range in size
from local projects covering just a few acres to
entire watersheds covering thousands of acres.
In addition to spatial scale diversity, restoration
projects will vary in terms of cost, labor
involved, type of activity, and level of activity
intensity, among others. The size and scope of
a restoration project can influence the choice of
project goals and should be considered when
designing a human dimensions monitoring plan.
Certain human dimensions goals will be nearly
impossible to evaluate for smaller projects
because of the difficulties associated with
monitoring measurable parameters. Monitoring
some measurable parameters may simply be
too costly or time consuming for small-scale
projects to undertake. Even if such sampling

is conducted, depending on the sampling effort
expended, the results may be too imprecise or
inaccurate as to be useful in any practical sense.
Regardless of project size and scale, practitioners
should keep both reliability and validity in mind
when monitoring human dimensions goals and
objectives of coastal restoration projects (see
Reliability and Validity box below).

Another factor to consider when conducting
social science assessments is causality, i.e., to
what extent one event is caused by the other. For
the purposes of coastal restoration monitoring it
is important to understand the cause and effect
relationship between the restoration project and
the parameter you are measuring. The section
below (and accompanying matrix in Appendix
I) describes several suggested measurable
parameters that might be effective for
monitoring particular human dimensions goals.
However, the strength of the causal relationship
between the restoration effort and any observed
change in the measurable parameter will be
project specific. That is, the influence of other
factors (causes) on the observed effect will vary

Reliability and Validity
(Source: Babbie 1989)

Reliable but not valid Valid but not reliable

Accepted
Value

In statistical terms, reliability refers to the likelihood
that a given measurement procedure or technique
will yield the same result each time that measure
is repeated (i.e., reproducibility of the resuli;
consistency of a measuring instrument). Validity,
on the other hand, refers to how close to a true
or accepted value a measurement lies (i.e., the
degree to which a measuring instrument measures
what it is supposed to measure). While it is not
often possible to know what the true value is, it is
possible to identify factors that reduce accuracy
such as instrument error or measurement error.
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project by project. Caution should be used when
attributing post-restoration changes in human
dimensions parameters to the restoration project.
Restoration practitioners should assess and, to
the extent possible, quantify the influence of all
other factors to determine the proportion of the
observed changes attributable to the restoration
project. Causality should be considered in
the restoration monitoring planning stage
to strengthen cause and effect relationships
and minimize the probability of reaching an
erroneous conclusion.

While causality is an issue for all project
monitoring regardless of scale, in general,
causality will be more difficult to establish
for small-scale restoration projects than
for larger projects (project scale issue). For
example, restoring 25 acres of wetlands may
have a positive impact on both commercial
fishing and eco-tourism. However, the actual
impact, measured in fishery yields and tourist
expenditures, may be very small in relation to
all the other factors affecting these parameters
(e.g., fishing regulations, weather, the economy,
gas prices). Low causality combined with
random variation could make it very difficult
to conclude, with any degree of confidence,
that the restoration project did, in fact, have a
positive impact on these goals.

Larger restoration projects are also susceptible
to extraneous factors that may influence the
parameters measured. However, on a larger
scale, parameter estimates will generally be
more precise and the probability of reaching an
erroneous conclusion regarding causality should
be greatly reduced. Whenever possible, smaller
individual restoration projects should be linked
or networked together as part of a restoration
monitoring program for an entire estuary,
watershed, region or some other appropriate
geographic level. Networking restoration efforts
allows the goals of small community projects
to be connected to some larger regional plan,
and will also facilitate adaptive management.

Monitoring and project evaluation can then be
conducted using a tiered approach with several
different management levels (e.g., individual
project, community, estuary). Examples of
this approach are the San Francisco Bay and
Galveston Bay Restoration Plans. The matrix
in Appendix I indicates which measurable
parameters restoration practitioners should
be able to monitor regardless of project size
or scope (indicated by a closed circle e), and
which measurable parameters may be possible
to monitor for some individual or small-scale
projects but in other instances monitoring such
parameters may only be feasible at the restoration
program level (i.e., estuary, watershed, etc.).
These circles are intended to provide only broad
general guidance, and exceptions may exist for
any given restoration project. Practitioners are
encouraged to consult with human dimensions
experts (see Appendix IV) and carefully
evaluate the feasibility of monitoring any of
these parameters for their particular project.

Ethical Guidelines in Conducting Social
Science Research

Ethical guidelines should always be considered
when conducting social science research that
involves human subjects. Webster’s New World
Dictionary defines ethical as “conforming to the
standards of conduct of a given profession or
group.” Within the social sciences, different
professional associations have codified their
own ethical rules for researchers in that
particular discipline to adhere to. Ethical issues
arise from the kinds of research questions
social scientists investigate and the methods
they use to obtain information about people’s
thoughts and behaviors (Frankfort-Nachmias
and Nachmias 1992). Social science research
often involves an intrusion into people’s lives,
disrupts their regular activities, and takes up
their time and energy. Surveys may ask sensitive
questions (e.g., income, age) that respondents
may not feel entirely comfortable answering.
This section briefly describes some of the basic
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tenets of research ethics that apply to most of
the social sciences. There are rules that one
must abide by. However, rules, standards, and
exceptions vary according to discipline and
research methodology employed. It is strongly
recommended that restoration practitioners
review the code of ethics for the particular type
of research they are conducting and consult with
an expert prior to implementing a social science
research design.

One ethical guideline is that social science
research should be voluntary. No one should be
forced or coerced into participating in a survey,
focus group, interview, or other data collection
method. Participants should know that they can
refuse to participate and that they can terminate
involvement at any time. A related ethical
criterion in social research is informed consent.
Informed consent emphasizes the importance of
both accurately informing research participants
as to the nature of the research and obtaining their
verbal or written consent to participate (Babbie
1989). The purpose, procedures, data collection
methods and potential risks (both physical and
psychological) should be clearly explained to
participants without any deception.

Another important ethical tenet is the right
to privacy defined as “the freedom of the
individual to pick and choose for himself the
time and circumstances under which, and most
importantly, the extent to which, his attitudes,
beliefs, behavior, and opinions are to be shared
with or withheld from others” (Ruebhausen and
Brim 1966, in Frankfort-Nachmiasand Nachmias
1992). Issues of privacy in social research

can arise over the sensitivity of information
collected, the setting in which it is collected,
and the dissemination of the information. Two
common approaches to protect the privacy of
participants are anonymity and confidentiality
(Frankfort-Nachmias and Nachmias 1992). A
respondent is considered anonymous when the
researcher cannot identify a given response with
a given respondent. Anonymity can be assured
by separating the identity of individuals (e.g.,
name, social security number, phone number)
from the information they give. One way to
assure anonymity is simply not to collect any
identifying information (Frankfort-Nachmias
and Nachmias 1992). If complete anonymity
cannot be guaranteed, researchers should at
least assure participants that the information
they provide will be kept confidential — i.e., an
individual’s information will not be revealed to
thepublic. Datacanstill be presented inaggregate
form as long as individual responses cannot be
linked to a particular person. One technique to
increase confidentiality is to link identifying
variables to the person’s information in the
database using a code number. Both identifiers
and code numbers should be destroyed once
data analysis is completed.

Ethics and Social Science Research
Key Elements:

e \oluntary

Informed Consent
* Privacy
¢ Anonymity

Confidentiality



DISCUSSION OF SPECIFIC GOALS, OBJECTIVES, AND MEASURABLE

PARAMETERS

The diverse values people derive from healthy
functioning coastal ecosystems can be expressed
within one of ten main goal categories shown
below. The goals discussed below are not
intended to be mutually exclusive or completely
independent of one another. In some cases, as
mentioned previously, goals may be conflicting,
in other cases two or more of these goals will
be complementary (e.g., protecting historic/
cultural values and enhancing access in coastal
areas will likely improve tourism and general
market activity). Nor is the list intended to
be exhaustive, or for all goals to apply to
all restoration projects. There may well be
additional goals not identified here that would
be appropriate and specific to a given project,
and that should be included. Similarly, there are
certain to be goals that just wouldn’t apply to
any number of restoration projects and therefore
should not be included in a plan. Each of the
currently identified goals is described in more
detail below, along with related objectives and
measurable parameters. Suggested social science
research methods, techniques and available data
sources to monitor these parameters are also
provided. If a goal is appropriate for a particular
project, practitioners can then determine if a
coastal restoration project meets its intended
human dimensions goals and associated
objectives.

HUMAN DIMENSIONS GOALS OF
COASTAL RESTORATION

¢ (Coastal Recreation, Tourism, and Access
(page 14.14)

* Enhance Community Investment (page
14.23)

* Enhance Educational Opportunities (page
14.29)

* Protect or Improve Human Health (page
14.30)

* Protect Traditional, Cultural, and Historic
Values (page 14.36)

e Enhance Non-market and Aesthetic Values
(page 14.41)

* Improve General Market Activity (page
14.43)

* Reduce Property Damage and Enhance
Property Values (page 14.46)

* Enhance Transportation and Commerce
(page 14.51)

* Improve Commercial
Shellfisheries (page 14.54)

Fisheries and

Additional sources of information (references
and web sites) are provided at the end of each
goal category section and in the annotated
bibliography at the end of this chapter. These
sources are intended to provide the reader with
a starting point for researching this topic, not as
a comprehensive list. Since many other sources
relevant to your particular project needs may
exist, and new research is conducted every day,
we recommend that practitioners conduct their
own literature review and consult with human
dimensions experts before developing and
implementing a monitoring plan.

The matrix in Appendix I indicates measurable
parameters to monitor for each of the specific
humandimensions goalsshown. Thismatrixisthe
product of a recent workshop titled Monitoring
the Human Dimension Aspects of Coastal
Restoration (see box about the workshop below).
It is intended to help restoration practitioners
identify potential human dimensions goals and
measurable parameters typically connected to
coastal restoration projects. However, this list
is not necessarily exhaustive, and other goals
and parameters (not shown here) may also be
appropriate for any given project. Since each
restoration project is different, the optimum
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parameters to measure will depend on the
specifics of your project. When choosing among
measurable parameters, consideration should be
given to content validity. Content validity is
based on the extent to which a measurement (i.e.,
parameter) reflects the specific intended domain
of content (i.e., stated goal and objective). That
is, how well does the parameter measure whether
or not a particular project goal has been met.
It is also important to keep in mind that while
some parmeters, on their own, may not serve as
very good indicators of goal attainment, when
used in combination with other parameters they
may be very useful. Measuring multiple, often
related, parameters for a particular goal (or
objective) can help validate your measurement
and strengthen your conclusions regarding goal
attainment.

Workshop on Monitoring the Human
Dimension Aspects of Coastal Restoration:

In April, 2004 over 40 experts convened for
three days to discuss human dimensions goals,
objectives, and monitoring of coastal restoration
projects. This workshop was sponsored by The
Program for the Human Dimensions of Marine
and Coastal Ecosystems, a collaboration
between The University of Massachusetts-
Ambherst, Department of Natural Resources
Conservation, Human Dimensions Research
Unit and NOAA’s National Ocean Service.
Professionalswithdiversehumandimensionsand
coastal restoration expertise and backgrounds
(e.g., sociology, cultural anthropology, resource
economics, geography, recreation and tourism,
fisheries management etc.) came from all over
the United States to participate. Participants
included representatives from government
agencies, non-governmental organizations
(NGOs), and over 15 universities. This workshop
was an important first step in identifying the
human dimension aspects of coastal restoration
and formulating a systematic approach to
addressing those aspects.

Coastal Recreation, Tourism and Access
Goals (see matrix Appendix I):

e Increase the number of recreational
opportunities

¢ Increase the level of recreation activity

e Increase the quality of recreational
opportunities

e Improve tourism and ecotourism

e Enhance access to coastal resources

COASTAL RECREATION, TOURISM,
AND ACCESS

Goals and Objectives

The use of coastal areas for recreation and
tourism in the Unites States has increased
dramatically in recent years. More than one-
half of all Americans visit a coastal area each
year and coastal recreation and tourism are
critically important for the U.S. economy.

People flock to coastal areas to participate in a
variety of recreational activities, most of which
are either dependent upon or greatly enhanced
by healthy functioning coastal ecosystems.

e = - ¥ —— -
Figure 6. Kayaking along the Patuxent River,
Chesapeake Bay, Maryland. Photo by Mary
Hollinger, NODC biologist, NOAA, from the NOAA
Photo Library.  http://www.photolib.noaa.gov/
coastline/line2034.htm
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Healthy ecosystems are the attraction to
which people are often drawn. The creation of
opportunities for coastal recreation and tourism,
via a healthy ecosystem, can result in a number
of positive social and economic impacts
including the creation of jobs, an increased tax
base, increased local household incomes and
improved infrastructure. However, depending
on the activity type, style, participants’ modes
of conduct, and use level allowed, many
forms of coastal recreation and tourism can
be detrimental to the very ecosystems they
depend upon. Therefore, coastal restoration
practitioners need to consider whether or not
project goals associated with recreation, tourism
and access will conflict with other project goals
or undermine the restoration effort as a whole.
Some forms of coastal recreation are more
“eco-friendly” than others and therefore are
more compatible with ecological restoration
goals. Similarly, certain types of tourism and

Coastal Recreation and Tourism in the U.S.:
Selected Facts and Figures

(Sources: Leeworthy and Wiley 2001; Restore
America’s Estuaries 2002; NOAA International
Year of the Ocean web site).

e Inthe U.S., about 89 million people (age
16 and older) participate in some form of
marine recreation each year

e Beaches are the number one tourist
destination in the U.S.

e An estimated 21 million people (age 16 or
older) participate in saltwater fishing each
year

¢ Recreational saltwater fishing creates over
$6.6 billion in wages and an estimated
288,000 jobs annually (USDI and USDC
1997)

e Nearly 11 million people (age 16 or older)
participate in snorkeling or SCUBA diving
each year

e Over 31 million people (age 16 or older)
participate in coastal viewing activities such
as bird watching, other wildlife, and viewing
or photographing scenery

Ao il

Figure 7. Recreational angler fishing for striped
bass (Chesapeake Bay, MD). Photo by Ronald Salz,
NOAA NMFS, Silver Spring, MD.

Figure 8. Sail-
boats racing in
America’s Cup
off Newport,
Rhode Island.
Photo by
Commander
John Bort-
niak, NOAA
Corps. From
the NOAA
Photo Library.
http://www.
photolib.noaa.
gov/corps/

.| corp1728.htm

Selected Coastal Recreation Activities

Visit beaches Personal watercraft

Fishing Wind surfing
Water-skiing SCUBA diving
Visit waterside Canoeing
Motorboating Waterfow! hunting
Bird watching Surfing

Viewing other wildlife ~ Kayaking
Swimming Rowing

Sailing Viewing scenery
Snorkeling Photography


http://www.photolib.noaa.gov/corps/corp1728.htm
http://www.photolib.noaa.gov/corps/corp1728.htm
http://www.photolib.noaa.gov/corps/corp1728.htm
http://www.photolib.noaa.gov/corps/corp1728.htm
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recreation will be more compatible with the
human dimensions goals of enhancing and
protecting aesthetic, historic and cultural values
in coastal areas than will other types of tourism
and recreation. Coastal stakeholders will need
to decide what type of coastal ecosystem they
want when assessing the appropriateness of
restoration goals related to recreation, tourism
and coastal access.

Recreational goals associated with coastal
restoration can be categorized into three main
types: (1) increase the level of recreation
activity, (2) increase the number of recreational
opportunities, and (3) increase the quality of
recreational opportunities. Specific objectives
under the goal ‘increase level of recreation
activity’> may be to increase the number of
annual recreation visitor days (RVDs) in any
one or several of the coastal recreation activities
shown above. Other objectives connected to this
goal would be to increase economic activity and
jobs in various outdoor recreation sectors.

Conflict, in outdoor recreation, is defined
as behavior of an individual or group that is
incompatible with the social, psychological,
or physical goals of another person or group
(Manning 1999). Outdoor recreation conflict

can occur between persons engaged in the same
activity, in different recreational activities (e.g.,
jet-skis and anglers), or between recreationists
and other non-recreation users (e.g., commercial
fishermen and anglers). Crowding is a form of
conflict that is based on an individual’s judgment
of what is appropriate in a particular recreation
activity and setting. Use level is not interpreted
negatively as crowding until it is perceived to
interfere with one’s objectives or values. Besides
use level, factors that can influence perceptions
of crowding include participant’s motivations,
expectations, and experience related to the
activity, and characteristics of those encountered
such as group size, behavior, and mode of
travel (e.g., motorized versus non-motorized)
(Manning 1999). While many other factors are
involved, in general, as use level increases the
potential for conflict and crowding in outdoor
recreation settings will increase as well.

Another potential recreation-related goal is to
increase the number of recreational opportunities
in coastal environments3. If opportunities for
coastal recreation increase at a faster rate than

use level, this goal may actually reduce conflict
and crowding by dispersing participants over
a larger area. Objectives related to this goal
include:

Figure 9. Beaches
provide multiple
recreational
opportunities
including
sunbathing,
swimming, sailing,
and parasailing
(Lauderdale by the
Sea, FL). Photo by
Ralph F. Kresge,
NOAA Corps
Collection, from the
NOAA Photo Library.

3 See “Coastal Recreation, Tourism, and Access Related Goals” in Appendix I.
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* Add or improve recreation facilities (e.g.,
coastal parks, nature centers, marinas, boat
ramps, trails, toilets)

* Add access points

* Increasethenumber of commercial providers
(e.g., charterboats, eco-tourism outfitters,
guides)

e Reduce the number of beach closures,
shellfish area closures and finfish
consumption advisories

The third type of recreational goal is aimed
at improving the quality of recreational
opportunities* available in coastal areas. One
objective related to this goal could be to increase
user satisfaction for any number of recreational
activities. Satisfaction in outdoor recreation is
defined as the difference between desired and
achieved goals (Manning 1999). Since conflict
is goal interference attributed to another’s
behavior, reducing perceptions of conflict (and
crowding) will likely increase satisfaction
ratings. People typically have multiple goals or
motivations for engaging in a particular activity
and many outdoor recreation motivations are
not activity-specific. For example, anglers often
cite motivations not related to actually catching

fish (e.g., for relaxation, to be outdoors, to share
experiences with friends and family) as being
more important than catch-related motivations
(e.g.,theexcitement of the catch, to catch atrophy
fish) (Salz et al. 2001). Quality of recreational
opportunities might be increased by focusing
on catch-related indicators (e.g., catch/harvest
rates, average fish size, number of trophy fish
caught), reducing fish/shellfish advisories and
closures, reducing beach closures, or improving
aesthetics of the recreational experience (e.g.,
scenery and viewscapes) and other nonactivity-
specific components.

Because coastal recreation and tourism are so
closely interconnected, many of the specific
objectives (discussed above) associated with
increasing the level, number and quality of
recreational opportunities would also apply
to the goal of improving tourism* in general.
People who are attracted to coastal destinations
for recreation will also spend money on food,
lodging, souvenirs, gifts, gas and other items
that benefit the tourism industry. In addition to
recreation, people visit coastal areas to learn
about and appreciate maritime history, culture,
folklore and traditional ways of life. Enhancing
these opportunities may be identified as an

Figure 10. Having fun at the beach, Beach havaen, New Jersey Figure 11. Sign for public beach
(1930). Photo by Mr. Benton Hickok, America’s Coastlines Col- gccess. Photo courtesy of NOAA
lection, from the NOAA Photo Library. http://www.photolib.noaa. Coastal Services Center web site.
gov/coastline/line1753.htm

4 See “Coastal Recreation, Tourism, and Access Related Goals” in Appendix 1.
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objective if a connection can be made between
the restoration project and this type of coastal
tourism.

Closely related to recreation and tourism goals
of coastal recreation is the goal of enhancing
access to coastal resources. In order to take
advantage of the many coastal recreation and
tourism opportunities that exist, people must
have access to coastal habitats*. Increasing
opportunities for access to coastal areas of
recreational, historical, aesthetic, ecological, or
cultural value is cited as a high priority under
the federal Coastal Zone Management Act.
When discussing coastal access it is important
to make the distinction between private access
and public access. Commercial, residential
and industrial development (and associated
infrastructure) along the coast continues to
increase as the number of people visiting and
moving to coastal areas increases. Privatization
of coastal lands limits the public’s perpendicular
access to the coast (see Figure 12). Lateral access
along the coast is a public right protected by
the Public Trust Doctrine. Under the common
law Public Trust Doctrine submerged lands and
water below the mean high water mark (in most
states), are held in trust by the states for public
use and enjoyment (e.g., fishing, shellfishing,

boating, walking) (Coastal States Organization
2000).

Many of the objectives associated with
enhancing coastal access are similar to those for
increasing the number and level of recreational
opportunities (discussed above; also see
Appendix I). Access may also be enhanced for
commercial uses such as commercial fishing.
Coastal restoration projects can enhance access
through the physical functions of healthy coastal
ecosystems including shoreline stabilization,
erosion control, flood control, and sediment
retention. These natural functions may also
preclude the need for hard structural shoreline
stabilization solutions (e.g., jetties, breakwaters,
and seawalls) which can not only impede access
but may also be dangerous to beach users.

Similar to increasing coastal recreation, the
goal of enhancing access as part of a coastal
restoration project is a double-sided issue.
While there are many associated social and
economic benefits, public access to coastal
resources may also have detrimental effects on
native plants, animals, and geographic features
of restored habitats (NOAA Coastal Recreation
and Tourism website). For restoration efforts
oriented towards ecosystem benefits, rather

Water

Figure 12. An illustration
explaining the difference
between lateral access and
perpendicular access in coastal
areas.
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than human dimensions benefits, one of the
goals may be to reduce access in order to
protect sensitive ecological features or species
at risk. If, however, enhancing access is a goal
of restoration, practitioners need to consider
ways to plan for and accommodate associated
human impacts while protecting the natural
environment. Strategies that might be employed
include:

* QGates and buffers placed around sensitive
areas

* Public education about erosion impacts,
litter, and wildlife disturbance

* Signage to indicate paths and discharge
improper behavior

* Regulations with fines and penalties
for improper behavior (NOAA Coastal
Recreation and Tourism website)

Monitoring Measurable Parameters

Measurable parameters for recreation, tourism,
and access related goals of coastal restoration
are listed in Appendix 1. Suggested methods
and existing data sources that may be helpful in
monitoring these parameters can be found here.
Additional sources of information (web sites
and general references) are also provided.

Survey Research

Monitoring many of the parameters related to
recreation goals and objectives will involve
collecting information from the recreation
participants themselves. These include both
cognitive variables (e.g., perceptions of
conflict and crowding, and user satisfaction)
and behavioral variables (e.g., economic
expenditures, number, size and species of
fish caught, and activity avidity). Some of
this information may already be collected
by various federal and state natural resource
agencies, universities and non-governmental
organizations (see references below and

Appendix II). Since this list is not exhaustive, it
is recommended that you contact federal, state,
and local agencies in your project area for more
information on existing human dimensions
data sources. Many of these existing data
sources may be more useful for program level
monitoring as results are typically summarized
over a wide geographic area. If existing data
are not available to monitor recreation/tourism
related goals at the spatial scale required for an
individual project, practitioners may decide to
conduct their own data collection.

Survey research is the administration of
questionnaires to a sample of respondents
selected from some defined population (Babbie
1989). This research method is widely used in
the social sciences and is especially suited for
making descriptive studies of large populations.
Space does not allow for a thorough discussion
of social science survey research methods here.
Instead, we provide a general overview of the
topic and direct the reader to additional sources
of information that may be useful in designing
and implementing survey research.

Types of Survey Error
(Source: Salant and Dillman 1994)

e Coverage Error — occurs when the list — or
frame — from which a sample is drawn does
not include all elements of the population that
researchers wish to study

e Sampling Error — occurs when researchers
survey only a subset or sample of all people
in the population instead of conducting a
census

e Measurement Error - occurs when a
respondent’s answer to a given question is
inaccurate, imprecise, or cannot be compared
to other respondent’s answers

e Nonresponse Error - occurs when a
significant proportion of the survey sample
do not respond to the questionnaire and are
different from those who do in a way that is
important to the study
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Earlier in this chapter we introduced the
statistical terms reliability and validity (see
side box, page 14.10). Anyone conducting
survey research should be aware of the different
sources of error that can affect the reliability or
validity of survey results. While survey error
can never be completely eliminated, through
early identification of potential sources, survey
researchers may be able to minimize this error
in the design and implementation phases of the
study. The four types of error researchers need
to be aware of are described in the box below.
Please refer to the additional readings for more
detailed discussion of reliability, validity, and
ways to minimize errors in survey research.

Three major survey research methods are used
to elicit information from respondents: the mail
questionnaire, the personal interview, and the
telephone survey (Frankfort-Nachmias and
Nachmias 1992). Hybrids and combinations
of these three basic approaches are also used.
For example, an on-site interview may be
conducted to collect names, addresses, and/or
phone numbers of willing participants for a
follow-up mail or telephone survey. Drop-off
surveys involve surveyers going door-to-door to
personally deliver questionnaires to households
or businesses. Another variant is the windshield
survey where questionnaires, along with a self-
addressed stamped envelope, are placed on car
windshields at strategic locations (e.g., boat
launch site, beach parking lot). Deciding which
survey method is best suited for your particular
research objectives may depend on a number of
factors. These include:

e Study topic — quantity, type, complexity and
sensitivity of questions asked

e Survey population — availability of phone
number and/or addresses, anticipated
response rates, demographics (e.g., age,
ethnicity, income)

* Money — amount budgeted and facilities
available for interviewing

* People—number and experience of available
staff and survey expertise of researchers

* Time — how much time you have to produce
results

Each of the three major survey types (mail,
personal, telephone) has different advantages
and disadvantages associated with them. These
are listed and briefly explained below under
factors to consider when selecting a survey
method. For a more complete discussion of each
survey type please refer to the survey research
references provided at the end of this section.

Another important step in survey research is
selecting a sample. A sample, as defined in this
context, is a set of respondents selected from a
larger population for the purpose of a survey
(Salant and Dillman 1994). Sample surveys are
powerful in that they allow one to describe the
characteristics of an entire population based on
relatively few respondents. Sampling may not be
necessary for small study populations where you
attempt to survey all individuals or households
in your target population. However, for most
survey research, sampling is an efficient way to
save time and money while still collecting high
quality statistical information.

If you decide that sampling is necessary for your
restoration monitoring plan, you need to identify
the target population, consider if you need a
population list, and select the sample (Salant
and Dillman 1994). The population list is the
list from which the sample is drawn. Population
lists can come from many different sources and
there are many kinds of lists such as telephone
directories, club membership, landowners
property tax lists, and license holders (e.g.,
hunting, fishing, shellfishing). Population lists
may not always be necessary as in the case of
random-digit dialing telephone surveys or with
personal on-site interviews (e.g., you identify all
the boat launch sites in the study area and then
randomly select boaters to interview at those
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Factors to Consider When Selecting a Survey Method
(Sources: Salant and Dillman 1994; Frankfort-Nachmias and Nachmias 1992; Babbie 1989)

e Cost — mail surveys are generally less expensive than telephone surveys. Both mail and telephone
surveys allow for wide geographic contact at minimal cost. Personal interviews are typically the most
costly method.

Staff expertise / training - since they are self-administered, mail questionnaires do not require
trained interviewers. Both telephone and personal interviews require trained interviewers.

Interviewer-respondent interaction bias — self-administered mail surveys eliminate bias that may
result from the personal characteristics of interviewers, variability in their skills or the tendency for
respondents to give answers they think the interviewer wants to hear. Potential for this kind of bias is
greater with personal interviews than telephone interviews.

Privacy and anonymity - it is easier for respondents to answer personal or sensitive questions in
writing at home (i.e., mail survey) than to a stranger on the phone or an interviewer in public

Considered answers and consultations — mail questionnaires are preferable when questions
demand a considered (rather than immediate) answer or if answers require consulting personal
documents or other people

Noncoverage error — lists of names, addresses or phone numbers are sometimes difficult to obtain
and are almost never complete. Telephone surveys can avoid the problem of unlisted nhumbers by
using random-digit dialing.

Nonresponse error — some people are less likely to respond to a mailed questionnaire than others.
Those interested in the topic are more likely to respond while those who cannot read or understand
the questions are unlikely to respond. ltem nonresponse may also be an issue if respondents skip
over difficult or boring questions. Nonresponse can also be a problem with telephone surveys as
people may resent the intrusion of being called at home. Other people may screen their calls or may
be difficult to contact on the phone. Response rates for personal interviews are typically higher than
either mail or telephone surveys.

Question complexity — for mail surveys, questions must be straightforward enough to understand
solely based on printed instructions. No opportunity exists for verbal clarification or for probing to
clarify ambiguous answers, as does with personal or telephone interviewing. Mail questionnaires and
personal interviews can include maps, tables, and graphical aides that cannot be shown over the
telephone.

Control of interview situation — with mail surveys the researcher has no control over who fills out
the survey and cannot know for sure if the intended respondent answered the questions. Control of
interview situation is highest for personal interviews and lowest for mail surveys.

Speed - in general, telephone surveys produce faster results than either mail surveys or personal
interviews. With computer-assisted telephone interviewing (CATI) data collection and data entry are
combined into one step as respondent’s answers are directly entered into the database.

sites). Once you have identified your target
population and a population list (if necessary)
you are ready to select the sample. Sample
designs range from very basic simple random
sampling to more complicated approaches
involving multiple stages, systematic sampling
intervals, stratification, weighting, and
clustering. Space does not allow for adequate
discussion of survey sampling designs here. For
more information refer to the references at the

end of this section. It is also recommended that
you consult with a survey research expert to
determine the survey design best suited for your
monitoring effort.

Additional sources and survey research experts
should also be consulted when designing a
questionnaire for coastal restoration monitoring.
Questionnaires should be designed to minimize
measurement error and close attention should
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be paid to the exact wording, order, layout, and
complexity of survey questions and instructions.
Some issues to consider are (Salant and Dillman
1994):

* Do the questions contain emotional or biased
words?

* How specific are the questions and what
level of specificity is desired?

* Are respondents able
questions?

to answer the

* Are respondents willing to provide the
information?

Practitioners may also want to consider using
a focus group to assist in survey questionnaire
design (see box below on focus groups). It is
also strongly recommended that you pre-test
your questionnaire on a sub-sample of the target
population in order to identify and minimize any
potential sources of error prior to full survey
implementation.

Monitoring Facilities and Accessibility

Monitoring parameters related to recreation
facilities and accessibility at the project level is

Focus Groups

Focus groups are sometimes used to provide a
head start on knowing which questions to ask
in a survey. A focus group is a small group of
people (i.e., 8 to 12) that are brought together
by a moderator to discuss their opinions on a
list of predetermined issues. Focus groups are
designed to collect very detailed information on
a limited number of topics. This data collection
method can provide valuable insights into how
and why people feel, think, and talk about anissue
the way they do (NOAA Coastal Services Center,
Human Dimensions of Coastal Management
web site). Focus groups can be used either in
conjunction with survey research or to help
support findings of other methods. They are also
occasionally used in a limited context as the
primary data collection method for researching
oral histories.

fairly straightforward. For individual projects,
an inventory can be kept to track changes over
time in the number of marinas, boat slips, boat
ramps, trail miles, commercial providers, and
infrastructure development that are the direct
result of the restored habitat. However, it may
not be possible to link increased demand for
coastal recreation facilities and infrastructure
to improved water quality or ecosystem
health within one small geographic area.
Rather, changes in these parameters are more
likely to result from the cumulative effect of
many restoration projects rather than any one
individual project. Therefore, these parameters
may provide a better measure of recreation,
tourism, and access goals if they are monitored
at the program level (e.g., estuary, watershed,
state).

The number of new access points (both private
and public) created by an individual restoration
project can be monitored by practitioners
through observation. Changes in the number of
coastal access points can also be monitored at
the program level. Most coastal states keep a
detailed inventory of access points available to
the public. It is recommended that you consult
the appropriate state and local agencies and
chambers of commerce in your project area
to determine what data on coastal recreation
facilities and access are available if you plan to
monitor these parameters.

Outdoor Recreation and Tourism General
References

* Honey, M. 1998. Ecotourism and Sustainable
Development. Island Press, Washington,
D.C.

* Manning, R. E. 1999. Studies in Outdoor
Recreation: A Review and Synthesis of
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The International Ecotourism Society,
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Coastal Recreation, Tourism and Access Web
Sites

* 1998 Year of the Ocean Coastal Tourism
and Recreation Paper: http://www.yoto98.
noaa.gov/yoto/meeting/tour_rec_316.html

* Developing Naturally: An Exploratory
Process for Nature-Based Tourism, Clemson
University: http://www.strom.clemson.edu/
publications/Potts/DevNatbook.pdf

* Effectiveness of State Programs in Providing
Public Access to the Shore, NOAA Office of
Ocean and Coastal Resource Management:
http://www.ocrm.nos.noaa.gov/czm/
czmeffectiveness.html

* Environmental Impact Reduction Check-
list for Recreation and Tourism, U.S.
Environmental Protection Agency: http://
es.epa.gov/oeca/ofa/pollprev/tour.html

* Environmental Implications of the Tourism
Industry, Resources for the Future: http://
www.rff.org/CFDOCS/disc_papers/PDF
files/0014.pdf

* Factors Related to Recreational Boating
Participation in the U.S., Responsive
Management:http:// www.rbff.org/
pressroom/Factors-Boatingreport.pdf

* Guidance for Best Management Practices
For Caribbean Coastal Tourism, Island
Resources Foundation: http://www.irf.org/
ir_bmp.html

Guidelines for Monitoring and Detecting
Visitor Impacts, Sustainable Ecosystems
Institute: http://www.sei.org/bulletin.html

Nature-based Tourism, U.S. EPA, Office of
Sustainable Ecosystems and Communities:
http://www.epa.gov/ecocommunity/tools/
econatt5.pdf

NOAA Coastal Services Center Coastal
Recreation and Tourism web site: http://
www.csc.noaa.gov/techniques/recreation/
index.html

Oregon Sea Grant’s Coastal Recreation and
Tourism Pages: http://seagrant.oregonstate.
edu/crt/

Providing Public Access in Coastal Areas:
Options for Landowners, Great Lakes Sea
Grant Network: http://www.msue.msu.edu/
imp/modtd/33840311.html

Recreational Boating and Fishing Found-
ation Sponsored Research web site: http://
www.rbff.org/research/

Social, Environmental, and Economic
Impact Analyses for Tourism, Western Rural
Development Center: http://extension.usu.
edu/wrdc/ctah/section9.html

Survey Research Methods - Some Suggested
Readings

Babbie, E. 1989. The Practice of Social
Research. Wadsworth Publishing Company,
Belmont, CA.

Beimer, Paul. 1991. Measurement Errors
in Surveys. John Wiley & Sons, New York,
NY.

Dillman, D. A. 1978. Mail and Telephone
Surveys: The Total Design Method. John
Wiley, New York, NY.

Fowler, Floyd J., Jr. 1993. Survey Research
Methods, 2™ ed. Sage Publications,
Newbury Park, CA.

Frankfort-Nachmias, C. and D. Nachmias.
1992. Research Methods in the Social
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plant. Spartina alterniflora, at the Eastern Neck
National Wildlife Refuge on Eastern Neck Island,
Maryland. Photo courtesy of NOAA Restoration

Center. http://www.photolib.noaa.gov/habrest/
r0006500.htm

Sciences, 4th ed. St. Martin’s Press, New
York, NY.

* Krueger, R. A. 1994. Focus Groups: A
Practical Guide for Applied Research. Sage
Publications, Thousand Oaks, CA.

e Salant, P, and D. A. Dillman. 1994. How to
Conduct Your Own Survey. John Wiley &
Sons, New York, NY.

ENHANCE COMMUNITY INVESTMENT
Goals and Objectives

Coastal restoration efforts are increasing
throughout the United States and many of these
projects are undertaken with the support of
local residents, interest groups, and government
agencies. However, some restoration efforts
have resulted in public resistance and conflicts
between stakeholders with different views
on whether and how ecological restoration of
public trust resources should proceed (Vining
et al. 2000). Restoration and maintenance of
healthy coastal habitats will require the long-
term support of a broad cross-section of the
public, and particularly support from the local
community where the restoration takes place
(Restore America’s Estuaries 2002). Local

stewardship and investment (i.e., buy-in) will
facilitate long-term conservation and success of
restoration sites. Community buy-in should also
ensure that policies and social norms designed
to protect restored habitats are self-enforced.
Therefore, an important human dimensions
goal of coastal restoration projects is to enhance
community investment. Investment, in this
context, is broadly defined and can include the
allocation of resources (people, time, money,
equipment, facilities), policy changes, or
psychological investment (attitude change).

Before considering the different ways
community investment in coastal restoration
can be enhanced, it is important to first define
community. One definition of community is

Figure 14. A student posing with planting equipment.
Palmetto Estuary, Manatee County, Florida. Photo
credit: Mark Sramek, NOAA Restoration Center, SE
region, from the NOAA Photo Library. http://www.
photolib.noaa.gov/habrest/r0022918.htm
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a group of people who interact socially, have
common history or other ties, meet each other’s
needs, share similar values, and often share
physical space (U.S. EPA 2002). Another way
to define community is as a “place” shaped
by either natural boundaries (e.g., watershed),
political or administrative boundaries (e.g., city,
neighborhood), or physical infrastructure (U.S.
EPA2002).Thus,acomprehensiveunderstanding
of the multi-faceted concept community should
incorporate both a sense of community as
described in the first definition and a sense of
place as described in the second definition. For
a detailed discussion on community definition
and identification of community characteristics
relevant to coastal restoration monitoring refer
to the EPA document - Community Culture and
the Environment: A Guide to Understanding a
Sense of Place.

Oneimportantobjective withinthe overall goal of
enhancing community investment is to increase
volunteerism in coastal restoration activities.
Volunteers are often an essential component
for the success of restoration projects. People
have different, and often multiple, motivations
for volunteering in ecological restoration efforts
including helping the environment, exploration
and learning, spiritual enhancement, social
interactions, and self-esteem (Grese et al. 2000).
To meet this objective, practitioners should
create opportunities for community members to
participate in the implementation, maintenance,
and monitoring phases of coastal restoration
projects (Restore America’s Estuaries 2002).
People who live and work within the immediate
vicinity of a restoration site can be alert to
natural and anthropogenic changes in restored
ecosystems. Volunteers can bolster community
support, reduce project costs and bring energy
and enthusiasm to restoration efforts (US EPA
andNOAA). Good sources for volunteersinclude
non-profitenvironmental groups, schools, public
community service groups, and private service
groups organized by local corporations. While
volunteerism is encouraged, it is imperative that

Volunteering for the Coast

www.csc.noaa.gov/techniques/volunteer/index.
html

Volunteering for the Coast is a web site for anyone
interested in environmental stewardship through
personal actions. The information provided on
this site is for individuals looking for volunteer
opportunities, coordinating volunteer efforts,
or seeking ways to build successful volunteer
programs.

volunteers are properly trained and supervised
in order to maintain the scientific integrity of
your restoration project (Vining et al. 2000). For
more information on volunteerism please refer
to the web site given in the box on Volunteering
for the Coast.

In addition to their many other benefits, coastal
restoration projects may strengthen community
members’ sense of community and sense of
place. By fostering collaborations and increased
communications, restoration projects can bring
individuals and groups within the community
closer to one another and break down some of
the social barriers that might have previously
existed. One of the most effective ways to

Figure 15. Replanting marsh grass in an effort to
protect and rebuild this beach near Annapolis,
Maryland. Photo credit: Mary Hollinger, NODC
biologist, NOAA, from the NOAA Photo Library.
http://www.photolib.noaa.gov/coastline/line2326.
htm


http://www.photolib.noaa.gov/coastline/line2326.htm
http://www.photolib.noaa.gov/coastline/line2326.htm
http://www.csc.noaa.gov/techniques/volunteer/index.html
http://www.csc.noaa.gov/techniques/volunteer/index.html

14.26 SCIENCE-BASED RESTORATION MONITORING OF COASTAL HABITATS: Volume Two

build trust among community members is to
start with small restoration projects that have
immediate visible results that all stakeholders
can measure and contribute to. The elements of
trust, reciprocity, and community cohesion are
all captured in the term social capital. Social
capital describes the internal social and cultural
coherence of society, the norms and values
that govern interactions among people and the
institutions in which they are embedded. Social
capital is the glue that holds societies together
and without which there can be no economic
growth or human well-being. Thus, enhancing
community investment in coastal restoration
is linked to enhancing social capital within the
community.

Other specific objectives associated with the
goal of enhancing community investment in
coastal restoration include:

* Increase the extent to which restoration
projects are accepted and encouraged within
the local political structure (e.g., town
meetings and community master plans)

* Increase the interest, involvement and
buy-in of locally run non-governmental
organizations (NGOs) and local businesses
in restoration efforts

* Increase community members awareness
and knowledge of, and appreciation for
coastal restoration

Monitoring Measurable Parameters

Thereareseveral parameters thatcanbe measured
to monitor the goal of enhancing community
investment. Volunteerism can be measured by
counting the number of volunteers or number of
volunteer hours devoted to a restoration project.
These variables can be measured at all stages
of the restoration project including planning,
funding, implementation, maintenance, and
monitoring. Basic demographic information
(e.g., age, gender, occupation, zip code,
ethnicity) can be solicited from volunteers to

determine involvement levels according to town/
neighborhood, ethnic group, socioeconomic
group, or age group. If community investment
is a stated goal of your restoration project, such
information may be used to target groups that
appear to be less invested. Another indicator
of community investment is the activity level
of non-governmental organizations (NGOs)
or non-profits associated with a restoration
project. This activity can be initiated by small,
local NGOs and grassroots groups or by local
chapters of larger organizations (e.g., Sierra
Club, Audubon Society). Some communities
may find it beneficial to form an NGO around
a particular coastal restoration project. NGO
activity can be measured in terms of inputs or
resources expended (e.g., time, people, energy,
money) or in terms of outputs (e.g., web sites,
educational materials) directly related to the
restoration effort.

Sponsorship of a restoration project by local
corporations can also be an indicator of
community investment. The National Corporate
Wetlands Restoration Partnership (CWRP) is a
public-private partnership between the federal
government, state governments, and private
corporations to restore wetlands and other
aquatic habitats. The CWRP’s objective is to
protect, enhance, and restore wetlands and other
aquatic habitats by partnering to leverage the
collective resources, skills, and processes of the
private and public sectors. For more information
see their web site at: http://www.coastalamerica.
gov/text/cwrp.html.

Community investment may also be measured
by the extent to which coastal restoration is
accepted and encouraged within the local
political structure. Specific parameters that can
be monitored include whether or not a restoration
project is part of the community master plan
(both short-term and long-term planning) and
how often it comes up at official town meetings
and other political forums. Attendance at
town meetings when the restoration project is
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on the agenda may be an indicator of general
interest in restoration, although not necessarily
community buy-in or investment. Town policies
such as zoning changes and tax incentives that
are related to coastal restoration and a town’s
monetary contribution (i.e., portion of cost
sharing) towards a coastal restoration effort may
also be indicative of community investment.

Community investment in coastal restoration can
also be measured by the attitudes and behaviors
of community members. One measurable
parameter is the extent to which locals use the
restored coastal areas. Another indicator is the
level of community communications related
to coastal restoration such as local newspaper
articles, newsletters, radio programs, and local
television news segments. Surveys, personal
interviews, focus groups, and votingbehavior can
also be used to measure community members’
attitudes (i.e., psychological investment)
towards coastal restoration projects. Some
other social science research methods used for
community assessment are shown in the table
below.

Community Investment and Volunteering
Web Sites

¢ Community Engagement and Volunteerism
- A wealth of tools for school administrators,
teachers, parent/family volunteers, and
others who coordinate volunteer and

community partnership activities between
schools and other organizations, including
businesses. http://www.tenet.edu/volunteer/
main.html

Concerned Citizens - Provides information
on how you, your family, and your
community can protect the environment.
http://www.epa.gov/epahome/citizen.htm

Healthy =~ Communities  Programs -
Descriptions of services, training, and
technical assistance offered by the National
Civic League, including stakeholder
analysis, visioning, assets mapping,
facilitation, etc. http://www.ncl.org/cs/
services/healthycommunities.html

Managing Volunteer Programs - Anoverview
of many volunteer management issues,
from insurance to supervision techniques to
assessing volunteer management practices.
http://www.mapnp.org/library/staffing/
outsrcng/volnteer/volnteer.htm

Monitoring Water Quality - Provides
information and guidance for volunteer
water quality monitoring. http://www.epa.
gov/owow/monitoring/vol.html

National Park Service Volunteer Guidelines
- Although the primary purpose of this
document is to assist National Park Service
volunteer coordinators in the management
oftheir respective programs, this publication
has also been a good resource for many

Community Assessment Research Methods (Source: U.S. EPA, Community Culture and the
Environment: A Guide to Understanding a Sense of Place, 2002)

Method Description

Asset Mapping A graphical representation of a community’s capacities and assets.

" A method used to collect qualitative data and gain insight into how
Cognitive : . . ; .
Mapping community members perceive their community and surrounding natural

environment.

Concept A method that collects data about how community members perceive the
Mapping causes or related factors of particular issues, topics, and problems.
Social Network A method used to collect, analyze, and graphically represent data that
Mapping describe patterns of communication and relationships within a community.
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private volunteer organizations. http://www.
nps.gov/volunteer/vipguide.htm

Volunteer Estuary Modeling — An
Environmental Protection Agency manual
with information and methodologies for
volunteer efforts aimed at monitoring
estuarine water quality. http://www.epa.
gov/owow/estuaries/monitor/

Volunteer Today: The Electronic Gazette for
Volunteerism — An e-newsletter designed
to 1) build the capacity of individuals to
organize effective volunteer programs,
and 2) enhance the profession of volunteer
management.  http://www.volunteertoday.
com/

Watershed Restoration: A Guide for Citizen
Involvement — NOAA document providing
information on how citizens can improve

their watersheds. http://www.cop.noaa.gov/
pubs/das/das8.html

Community Investment and Volunteering
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Figure 16. A group of boy scouts
and their leaders plant native
wetland plants in Palmetto,
Manatee County, Florida. Photo
credit: Peter Clark, Tampa bay
Watch, from the NOAA Photo
Library.
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* U.S. Environmental Protection Agency
and National Oceanic and Atmospheric
Administration. 2003. An Introduction
and User’s Guide to Wetland Restoration,
Creation, and Enhancement. Washington,
D.C.

* Vining, J., E. Tyler, and B. Kweon. 2000.
Public values, opinions, and emotions in
restoration controversies, pp.143-161, In P.
H. Gobster and R. B. Hull (eds.), Restoring
Nature. Island Press, Washington, D.C.

ENHANCE EDUCATIONAL
OPPORTUNITIES

“Human needs and aspirations the world
over can only be satisfied as environmental
awareness leads to appropriate action at all

levels of society...Appropriate action requires a
solid base of sound information and technical
skills. But action also depends upon motivation
which depends upon widespread understanding,

>

and that, in turn, depends upon education.’

- Mostafa K. Tolba (former
Director) United Nations
Environment Program

“Successful restoration requires an informed
public willing to support the policies, funding,
and lifestyle changes necessary to maintain
healthy and productive ecosystems.”

- Quoted from Restore
America’s Estuaries: A National
Strategy to Restore Coastal and
Estuarine Habitat (2002)

Goals and Objectives

Coastal restoration projects provide educational
opportunities for increasing people’s awareness,
understanding and appreciation of coastal
habitats, ecosystem functions, and nature in
general. Opportunities may also be created to
conduct research and educate the public on the
human dimensions benefits associated with
restoration. Outreach and education can be
incorporated into coastal restoration projects at
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all stages (i.e., planning, implementation, and
monitoring) as both the process and the outcome
can enhance educational opportunities. Specific
objectives within this goal include:

* Increase opportunities for formal education:
exposure of K-12 students to environmental
education through classroom activities and
field trips, teacher training and knowledge
base, curriculum development

* Increaseopportunitiesforinformaleducation:
hands-on learning, brochures, television
and radio public service announcements,
newspaper articles and editorials, posters,
informational kiosks, web sites (including
text, pictures, real-time video and virtual
tours of restored areas), workshops, public
forums

* Increase opportunities in academia:
undergraduate and graduate student learning
and training, research projects, academic

publications, journal articles, seminars,
workshops, and poster sessions
* Increase opportunities for experiential

education: interpretive centers and programs,
interpretive signage, and guided eco-tours

Public school educational programs connected
with a coastal restoration project can include:

y| Figure 17.
Coastal

habitats provide
many unique
and exciting
educational
opportunities for
students of all
ages. Photo from
the NOAA Photo
| Library.

* An assessment of student perceptions,
attitudes and knowledge about coastal
habitats and restoration efforts

* Identification of how learning goals can
be made compatible with student learning
potential

* Identification ofhow subject matter exercises
can be introduced at restoration project sites
and in the classroom, and

¢ Assessment of how communication links
can be established with other schools and
learning facilities (e.g., museums, nature
centers) to extend the learning chain
(Nordstrom 2003)

The use of restoration project sites to promote
educational goals can be accomplished through
both active (e.g., on-site tours, lectures, and
programs conducted by specialists) and passive
(e.g., posting signs for tourists passing the
area) learning techniques (Nordstrom 2003). It
is important that posters and signs describing
coastal restoration projects are designed
for interpretive rather than solely scientific
value, and are presented at the appropriate
comprehension level using common terms,
simple story lines, colorful word pictures, and
bold graphics (Hose 1998).

Monitoring Measurable Parameters

In order to monitor measurable parameters
associated  with  enhancing educational
opportunities, restoration practitioners will need
to contact the various schools, universities and
colleges, museums, media outlets, nature centers
and other educational sources in the area that
may be involved with coastal habitat education.
Counts of the number of interpretive centers
and programs, research projects, students and
teachers trained, school field trips, classroom
activities, and guided eco-tours should be readily
attainable from these sources. Similarly, the
number of opportunities for informal education
(see above) related to a restoration project
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can also be quantified. However, in assessing
whether or not particular educational goals
(or objectives) have been met, it is important
to establish a clear connection between the
restoration project and any observed increase
in these educational activities. For example,
an elementary school may be developing a
curriculum on wetlands that is independent
of a local wetlands restoration project. It is,
therefore, recommended that coastal restoration
practitioners be proactive in advancing their
educational goals by contacting schools,
universities and local media and developing
creative ways to turn restoration projects into
educational opportunities.

PROTECT OR IMPROVE HUMAN
HEALTH

Goals and Objectives

An important human dimensions goal of coastal
restoration is to protect and improve human
health. Healthy coastal ecosystems perform
many ecological services and life-supporting
functions (e.g., pollution removal, water
filtration, flood protection) that are critical to
our health and survival. When these ecosystems
become degraded human health and safety are
jeopardized. The Estuary Restoration Act of
2000 clearly states that priority should be given
to restoration projects that “promote human
health and safety and the quality of life for
individuals and families.” Specific objectives
under the general goal of promoting human
health and safety include:

¢ Reduce the number of health advisories for
fish, shellfish, and waterfowl consumption

¢ Reduce the number and duration of shellfish
area closures

* Reduce the number of drinking water health
advisories

* Increase the level of compliance with federal
and state water quality standards

* Reduce the number, area, and duration of
beach closures

e Reduce the incidence of disease related
to seafood consumption and water-borne
illnesses

¢ Reduce biotoxin levels and the number,
area, and duration of harmful algal blooms
(HABs)

* Reduce the number of hypoxia events

Toxic substances, such as metals (e.g., mercury
and lead) and toxic organic chemicals (e.g.,
PCBs and dioxin) that originate from industrial
discharges, runoff from city streets, mining
activities, runoff from landfills, atmospheric
deposition, and a variety of other sources, can
severely disrupt the nearshore waters habitat.
These toxic substances can cause death or
reproductive failure in the fish, shellfish, and

KEEP OUT

SEWAGE CONTAMINATED
WATER

_ OCEAN WATER MAY CAUSE ILLNESS

BY ORDER OF THE HEALTH OFFICER
COUNTY OF ORANGE

FOR FURTHER INFORMATION CALLCALL (T14)-3752

Figure 18. One human dimensions goal of coastal
restoration is to increase the number of “swimable
and fishable” bodies of water. Photo courtesy of the
County of Orange, California web site.
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wildlife that use the habitat. In addition, they can
accumulate in animal and fish tissue (leading to
fish consumption advisories), become attached
to sediments, or find their way into drinking
water supplies, posing long-term health risks
to humans. Pesticides and herbicides used on
farmlands and lawns can be washed into ground
and surface waters by rainfall, snowmelt,
and irrigation practices and may, ultimately,
find their way to nearshore waters. These
contaminants are usually very persistent in
the environment and can accumulate in fish,
shellfish, and wildlife to levels that pose a risk
to human health and the environment. Restored
wetlands can reduce these risks by filtering
toxics and other pollutants out of the system
before they can bio-accumulate or contaminate
drinking water supplies.

A condition known as hypoxia, or oxygen
depletion, occurs primarily during the summer
in over half of the major estuaries in the United
States (Rabalais 1998). Its duration and extent
range from a few weeks and limited areas to
several months and expansive areas. Human
activities such as changes in land use and
nutrient enrichment increase the likelihood
of this phenomenon. Increases in nutrient
inputs clearly and directly relate to population
density in watersheds draining to coastal areas.
Population-driven increases in nutrient loading
are causing problems in the form of oxygen
depletion, habitat loss, fish kills, and increasing
the frequency and duration of harmful algal
blooms (Rabalais 1998). Since coastal wetlands
(and other habitat types) naturally reduce
nutrient loading to receiving waters, reducing
the number of hypoxia events in a particular
body of water may be an objective of coastal
restoration.

Human beings are exposed principally to the
naturally occurring toxins produced by harmful
algal blooms (HABs) through the consumption
of contaminated seafood products which can
result in illness and even death. Many scientists

have suggested that increases in HABs are
somehow linked to increased pollution of
coastal habitats. Therefore, coastal restoration
efforts may be an effective management tool for
protecting human health from HABs. The most
significant public health problems caused by
harmful algae are: Amnesic Shellfish Poisoning,
Ciguatera Fish Poisoning, Diarrhetic Shellfish
Poisoning, Neurotoxic Shellfish Poisoning,
Paralytic Shellfish Poisoning, and Pfiesteria
(see box below). Each of these syndromes
is caused by different species of toxic algae
which occur in various coastal waters of the
United States and throughout the world. For
more information on these syndromes go to the
Woods Hole Oceanographic Institute Harmful
Algae Page web site at: http://www.whoi.edu/
redtide/illness/illness.html

Public health protection is a shared
responsibility between federal, state, and local
agencies and Native American tribes. This
responsibility includes informing citizens of the
possible health hazards associated with eating
chemically contaminated fish, shellfish, and
waterfowl from contaminated waters. This is
done through consumption advisories that are
issued for particular water bodies and species,

Fish Kills in Chesapeake Bay

During the 1990’s, massive fish kills occurred in
estuaries in North Carolina and Delaware and in
the Chesapeake Bay and its tributaries. Watermen
working in the area of the kills experienced
flu-like symptoms, rashes, and memory loss.
The kills and associated fish ulcers have been
linked to conditions related to excess nutrients,
including low oxygen levels and blooms of toxic
algae and infectious disease agents. Excess
nutrients are introduced into estuarine systems
through changes in water management and
land use throughout the watershed. Some forms
of restoration, as well as changes in regional
management approaches, can help to alleviate
this problem and enhance human health and
enjoyment in this region. Source: NOAA web
site “Harmful Algal Blooms” http://www.hab.nos.
noaa.gov/pfiesteriafacts.html


http://www.whoi.edu/redtide/illness/illness.html
http://www.whoi.edu/redtide/illness/illness.html
http://www.hab.nos.noaa.gov/pfiesteriafacts.html
http://www.hab.nos.noaa.gov/pfiesteriafacts.html
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Figure 19. Major
HAB-related events in
the coastal U.S. as of
2004. Photo courtesy
of U.S. National Office
for Marine Biotoxins
and Harmful Algae
Blooms, Woods

Hole Oceanographic
Institution, Woods
Hole, MA.

Major HAB-related Events in the Coastal U.S.

fmeom

Q) Neurotoxic Shellfish Poisoning
w Paralytic Shelifish Poisoning
A Amnesic Shellfish Poisoning
Ciguatera Fish Poisoning
Pfiesteria complex

Brown Tide

Macroalgae proliferation

Fish, bird, mammal & submerged
aquatic vegetation kills

Source: NOAA COPNational HAB oflice-WHO!

and can apply to either the general population
or specific vulnerable subpopulations such as
pregnant women or children.

Human health is also protected by beach and
shellfish area closures generally issued by state
or local natural resource agencies. Pathogens
are microorganisms such as bacteria and viruses
that can cause human health problems. These
organisms enter water bodies from sources
such as inadequately treated effluent from
sewage treatment plants, storm water drains,
faulty septic systems, medical waste, runoff
from livestock pens, and boats that discharge
untreated or poorly treated sewage. When found
at unsafe levels in nearshore waters, pathogens
can lead to beach and shellfish bed closures.
Shellfish area closures are generally based
on state and national water quality standards.
Unlike consumption advisories, which are
merely suggestive, shellfish area closures are
legally enforced and persons found poaching
shellfish in closed areas can be fined or
imprisoned. Conditional harvesting programs
allow the shellfish digger to take shellfish from
areas that are usually classified as uncertified or
closed. During periods of little or no rainfall,
when non-point source runoff is not carrying

high levels of bacteria and other contaminants
into these areas, water quality improves to the
point where it meets the high standards for
certified shellfishing areas.

Officials at the state and local level make
public health decisions about beach closings.
The Beaches Environmental Assessment and
Coastal Health (BEACH) Act of 2000 requires
each state and territory with coastal recreation
waters to adopt health-based bacteria standards
that are “as protective of human health” as
EPA’s 1986 criteria for bacteria. Federal grants
are provided to states for beach monitoring
and public notification programs, technical
guidance, scientific studies, and Federal water
quality standards to backstop state and territorial
efforts where necessary.

Coastal restoration projects may also help
achieve the human health objectives related
to drinking water quality. The EPA’s Office of
Ground Water and Drinking Water (OGWDW),
together with states, tribes, and its many partners,
protects public health by ensuring safe drinking
water and protecting ground water. OGWDW,
along with EPA’s ten regional drinking water
programs, oversees implementation of the Safe
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Drinking Water Act, which is the national law
safeguarding tap water in America. For more
information about ground water and drinking
water quality go to the EPA web site at: http://
www.epa.gov/OGWDW/

In addition to protecting us from disease
and illness, healthy coastal ecosystems can
also promote mental health. There are many
psychological benefits associated with recreating
and working in healthy environments that can
be enhanced by coastal restoration efforts.
Clean, healthy ecosystems have been linked to
the promotion of community welfare and social
capital and the reduction of crime in some
areas. Coastal restoration also promotes the
physiological benefits associated with certain
types of coastal recreation such as hiking,
kayaking, or swimming.

Monitoring Measurable Parameters

As with other human dimensions coastal
restoration goals, program level monitoring on
a large geographic scale (e.g., entire estuary
or watershed) may be required to evaluate
some of the measurable parameters associated
with human health. Shellfish advisories and
area closures may, in some cases, be localized
enough to allow for project level monitoring
of this parameter. Depending on the restoration
project, parameters related to drinking water
quality might also be measured at the individual
project level. Due to the migratory nature of
many fish species, fish advisories often cover a
wide geographic area. Therefore, it will be very
difficult, if not impossible, to attribute changes
in recommended fish consumption levels over
time to an individual restoration project. Data
on incidence of shellfish consumption diseases
and water-borne illnesses, hypoxia events, and
HABs may not be available at the geographic
scale required for individual project level
monitoring. Even if such data are available (or
collected by the restoration practitioner) at the
desired scale, it may still be difficult to establish

a direct causal link between a particular
restoration effort and a change in any of these
parameters over time. Many other factors
can affect these variables, particularly when
measured on a small geographic scale.

Existing data sources from various federal,
state, local, and Tribal authorities are available
for many of the health-related parameters
restoration practitioners may want to measure.
Environmental and natural resource agencies
in coastal states routinely collect information
on hypoxia events and harmful algal blooms
(HABs) that may be of use for coastal
restoration monitoring. Many universities also
conduct research on HAB outbreaks that may
be used to monitor changes in the number, area,
and duration of HABs over time. To find out
more about available HAB data in your project
state visit the NOAA Coastal Services Center
Harmful Algal Bloom Project web site at: http://
www.csc.noaa.gov/crs/habf/resources.html

The National Listing of Fish and Wildlife
Advisories (NLFWA)  describes  health
advisories issued by the federal government,
states, territories, tribes, and local governments.
Restoration practitioners can use the NLFWA
to get information on nearly 2,800 advisories
in the United States at http://www.epa.gov/
waterscience/fish/. Information provided for
each advisory includes:

* Species and size of fish or wildlife under
advisory

* Chemical contaminants covered by the
advisory

* Location and surface area of the waterbody
under advisory

» Population subject to the advisory

* Local contacts (including names, phone
numbers, and websites)

The NLFWA web site can be used to generate
national, regional, state, or local maps that
illustrate advisory information. For monitoring
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restoration parameters related to human health,
itis also recommended that you contact the local,
state, or tribal health advisory representative in
your project area. http://mapl.epa.gov/scripts/.
esrimap?name=Listing&Cmd=StContacts

EPA has developed a Beach Advisory and
Closing Online Notification system (BEACON)
to make state beach advisory and closing data
available to the public. In BEACON, each beach
is geographically displayed on a map that links
the beach to data. Restoration practitioners can
select a beach and view the available data for
that beach by either choosing a state and county
or typing the beach name. Information provided
for each beach includes contact information,
monitoring  and  notification  program
information, general beach characteristics,
advisories and closings, and location data.
For more information or to use the BEACON
system go to: http://oaspub.epa.gov/beacon/
beacon national page.main

Every community water supplier must provide
an annual report (sometimes called a consumer
confidence report) to its customers. The report
provides information on local drinking water
quality, including the water’s source, the
contaminants found in the water, and how
consumers can get involved in protecting
drinking water. For many areas these reports
can be accessed online at EPA’s Local Drinking
Water Information web site (http:/www.
epa.gov/safewater/dwinfo.htm).  This  site
contains detailed information that restoration
practitioners may be able to use in monitoring
changes in water quality over time. It is also
recommended that you contact local water
suppliers and state and local health officials for
additional information.

In addition to state and local health agencies,
the federal Centers for Disease Control and
Prevention (CDC) is another good source of
existing information on the incidence of disease
and illness. CDC isrecognized as the lead federal

agency for protecting the health and safety of
people. Within CDC, the National Center for
Health Statistics is the agency responsible for
monitoring the health status of the population.
For more information visit their web site at:
http://www.cdc.gov/nchs/about.htm.

Hypoxia, Harmful Algal Bloom and Fish
Toxicity Web Sites

* NOAA National Centers for Coastal Ocean
Science, Harmful Algal Blooms web site:
http://www.cop.noaa.gov/Fact Sheets/
HAB.html

* NOAA Coastal Services Center Harmful
Algal Bloom Project web site: http://www.
csc.noaa.gov/crs/habf/resources.html

* National Office for Marine Biotoxins and
Harmful Algal Blooms - Woods Hole
Oceanographic, The Harmful Algae Page:
http://www.whoi.edu/redtide/

Hypoxia, Harmful Algal Bloom and Fish
Toxicity References

* Belton, T., R. Roundy and N. Weinstein.
1986. Urban fishermen: Managing the risks
of toxic exposure. Environment 28:18-37.

e Boesch, D. F., D. M. Anderson, R. A.
Horner, S. E. Shumway, P. A. Tester and T.
E. Whitledge. 1997. Harmful Algal Blooms
in Coastal Waters: Options for Prevention,
Control and Mitigation. NOAA Coastal
Ocean Program Decision Analysis Series.
http://www.cop.noaa.gov/pubs/das/das10.
html

* Caffey, R. H., P. Coreil and D. Demcheck.
2002. Mississippi River Water Quality:
Implications for Coastal Restoration.
Interpretive Topic Series on Coastal Wetland
Restoration in Louisiana, Coastal Wetland
Planning, Protection, and Restoration Act,
National Sea Grant Library No. LSU-G-02-
002, 4 pp. http://www.agecon-extension.lsu.
edu/CaffeyWeb/MRWQ.pdf
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