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Introduction

Introduction

This chapter describes our process for formulating alternatives, the actions that are common to all
of the alternatives, the actions or alternatives we considered but did not fully develop, and the three
alternatives we analyzed in detail. At the end of this chapter, table 3.1 compares how each of the
alternatives addresses key issues, supports major programs, and achieves refuge goals.

Formulating Alternatives
Relating Goals, Objectives, and Strategies

The refuge goals are intentionally broad, descriptive statements of the desired future condition

of refuge resources. By design, they define the targets of our management actions in terms more
prescriptive than quantitative. They also articulate the principal elements of the refuge purposes and
our vision statement, and provide a foundation for developing specific management objectives and
strategies. All of the alternatives share the same goals.

The objectives are essentially incremental steps toward achieving a goal; they further define
management targets in measurable terms. Typically, they vary among the alternatives, and provide
the basis for determining strategies that are more detailed, monitoring refuge accomplishments,
and evaluating our successes. “Writing Refuge Management Goals and Objectives: A Handbook”
(USFWS 2004a) recommends writing “SMART” objectives that possess five properties: (1) specific;
(2) measurable; (3) achievable; (4) results-oriented and (5) time-fixed.

A rationale accompanies each objective to explain its context and importance. We will use the
objectives in the alternative selected for the final CCP to write the refuge step-down plans, which we
describe later in this chapter.

The strategies for each objective are the specific or combined actions, tools, or techniques we may use
to achieve the objective. The list of strategies in each objective represents the potential suite of actions
we may implement. We will evaluate most of them further as to how, when, and where we should
implement them when we write our refuge step-down plans. We will measure our successes by how
well our strategies achieve our objectives and goals.

Developing Alternatives, including the “No Action” Alternative

After we identified a wide range of possible management objectives and strategies that could achieve
our goals, we began the process of designing management alternatives. Simply put, management
alternatives are packages of complementary objectives and strategies designed to meet refuge
purposes and the Refuge System mission and goals, while responding to the issues and opportunities
that arose during the planning process.

We grouped the objectives that seemed to fit together in what we loosely called “alternative themes.”
For example, we considered such themes as “current management,” “passive management,” “focal
species management,” and “natural processes management.” We formed those into three management
alternatives, after further evaluating how the objectives would interact, their compatibility with refuge
purposes, and the reality of accomplishing them within a reasonable period.

We fully analyze in this chapter three alternatives that characterize different ways of managing the
refuge over the next 15 years. We believe they represent a reasonable range of alternative proposals
for achieving the refuge purpose, vision and goals, and addressing the issues chapter 1 describes.
Unless otherwise noted, refuge staff would implement all actions.
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Chapter 3: Alternatives

Alternative A satisfies the NEPA requirement of a “no action” alternative, which we define as
continuing the status quo, or current management. It describes our existing management priorities
and activities, and serves as a baseline for comparing and contrasting alternatives B and C. We
suggest you first read chapter 2, “Description of the Affected Environment,” for detailed descriptions
of current refuge resources and programs.

Many of the objectives in alternative A do not strictly follow the guidance in the Service goals and
objectives handbook, because we are describing current management decisions and activities that we
established prior to that guidance. Our descriptions of those activities devolve from a variety of formal
and informal management decisions and planning documents. Thus, the objectives in alternative A are
fewer and more subjective than are those in alternatives B or C.

Alternative B, the Service-preferred alternative, combines the actions we believe would achieve

most effectively the refuge purposes, vision, goals, and respond to public issues. It emphasizes the
management of specific refuge habitats to support focal species whose habitat needs benefit other
species of conservation concern in the Rappahannock River Valley. In particular, we emphasize habitat
for priority bird species of conservation concern in the BCR 30 plan and the VA WAP. In addition, this
alternative would enhance our present visitor services programs.

Alternative C proposes less intensive management, with a philosophy of allowing natural succession
to progress in existing non-forested habitats, to the extent that it does not compromise the refuge
purposes and goals. Generally, refuge grasslands, old fields and shrub habitat would progress

to forest. We would manage the refuge wetland habitats and our visitor services programs as in
alternative B.

Actions Common to All of the Alternatives

All of the alternatives share some common actions. Some are required by law or policy, or represent
actions that have undergone NEPA analysis, public review, agency review, and approval. Others may
be administrative actions that do not require public review, but that we want to highlight in this public
document.

All of the following actions are current practices or policies that would continue under all alternatives:
m using an adaptive management approach where appropriate,

m continuing land protection by purchasing fee title and conservation easements from willing sellers,
and accepting donations, within the current, approved acquisition boundary,

m controlling invasive species,

m monitoring and abatement of diseases affecting wildlife and forest health,
m controlling pest plants and animals,

m facilitating or conducting biological research and investigations,

m completing findings of appropriate use and compatibility determinations,
m providing refuge staffing and administration,

m conducting wilderness and wild and scenic river reviews,

m monitoring and enforcing farmers home administration easements,

m allowing cooperative farming,

m allowing firewood cutting, and

distributing refuge revenue sharing payments.
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Formulating Alternatives
Adaptive Management

All of the alternatives will employ an adaptive management approach for improving resource
management by learning from management outcomes. In 2007, Secretary of Interior Kempthorne
issued Secretarial Order No. 3270 to provide guidance on policy and procedures for implementing
adaptive management in departmental agencies. In response to that order, an intradepartmental
working group developed a technical guidebook to assist managers and practioners: “Adaptive
Management: The U.S. Department of Interior, Technical Guide.” It defines adaptive management,
the conditions under which we should consider it, the process for implementing it in a structured
framework, and evaluating its effectiveness (Williams et al. 2007). You may view the technical
guidebook at http://www.doi.gov/initiatives/AdaptiveManagement/documents.html.

The guidebook provides the following operational definition for adaptive management:

“Adaptive management is a decision process that promotes flexible decision making that can

be adjusted in the face of uncertainties as outcomes from management actions and other

events become better understood. Careful monitoring of these outcomes both advances scientific
understanding and helps adjust policies or operations as part of an iterative learning process.
Adaptive management also recognizes the importance of natural variability in contributing to
ecological resilience and productivity. It is not a ’trial and error’ process, but rather emphasizes
learning while doing. Adaptive management does not represent an end in itself, but rather a
means to more effective decisions and enhanced benefits. Its true measure is in how well it helps
meet environmental, social and economic goals, increase scientific knowledge, and reduces tensions
among stakeholders.”

This definition gives special emphasis to the uncertainty about management impacts, iterative
learning to reduce uncertainty, and improved management as a result of learning. At the refuge
level, monitoring management actions and outcomes, and key resources, will be very important to
implementing an adaptive management process. Our grassland, invasive species, and integrated pest
management activities are examples of refuge programs or activities where an adaptive management
approach may be implemented.

The refuge manager will be responsible for changing management actions and strategies if they do
not produce the desired conditions. Significant changes from what we present in our final CCP may
warrant additional NEPA analysis and public comment. Minor changes will not, but we will document
them in our project evaluation or annual reports. Implementing an adaptive management approach
supports all five goals of the refuge.

Blue goose mural: USFWS
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Chapter 3: Alternatives

Protecting Land

The Service is currently authorized to protect 20,000 acres in fee title and conservation easement
within its existing, approved refuge boundary. By September 30, 2007, the refuge had acquired

6,352 acres in fee title and 1,359 acres in conservation easement, protecting a total of 7,711 acres. We
will continue to work with willing sellers and in partnership with other agencies and organizations to
achieve the 20,000-acre goal for land protection. We will continue to seek to increase the amount of
land we protect through easements to balance better with the lands we acquire in fee title.

It is impossible to predict the size, type, and location of future acquisitions that may come under

our management within the next 15 years. Although we are making a concerted effort to encourage
more easement acquisitions, we do not know how successful we will be in this regard. If we were

to assume we would acquire a number of acres, both in fee and in easement over the next 15 years
similar to what we have acquired for the first 10 years of the refuge, the result would be approximately
16,000 acres in fee, and 4,000 acres under easement. Because of our current emphasis on bringing up
the percentage of lands in easements, we will assume, for planning purposes, totals of 12,000 acres in
fee and 8,000 acres under easement within the next 15 years. Obviously, that also assumes that the
congressional appropriations for land acquisition are similar to, or higher than, those over the first

10 years since refuge establishment.

The 1995 final environmental assessment (EA) that created the refuge, and its appended land
protection plan (LPP), list several criteria that we use in prioritizing land acquisitions. Those criteria,
not prioritized, follow.

m Large tracts that exhibit a high degree of wildlife species diversity and habitat mix

m Tracts of critical, declining, or vulnerable habitat types (e.g., palustrine wooded wetlands and non-
tidal wetlands)

m Tidal wetlands and uplands immediately adjacent
m Threatened or endangered species habitat, including habitat for the recently delisted bald eagle

m Tracts that would connect existing conservation holdings and open areas, as shown in the
Rappahannock River Natural and Cultural Atlas compiled by the Chesapeake Bay Foundation and
Rappahannock River Valley Association

m Corridors along tributary streams to protect fisheries, safeguard water quality, and provide
opportunities for wildlife-oriented recreation for the public

We re-examined those criteria in the light of current conditions, our progress, and our experience
since we first proposed to establish the refuge. We found that the original criteria remain valid, and we
will continue to use them to prioritize our acquisitions. We also added two new criteria.

m Lands adjoining existing refuge tracts, to create larger blocks of protected habitat

m Large, contiguous, forested blocks (>250 acres), particularly those incorporating headwaters and
drainages

In reviewing our criteria, we noticed that the narrative of our final EA (1995) lists Farnham Creek
as part of Natural Resource Concentration Area D, but the set of four maps did not depict it. We
corrected that oversight by including Farnham Creek, Conley Swamp, and Laton Swamp in the
Farnham Creek focus area on map 3.1. We also show on map 3.1 the original natural resource
concentration areas (A, B, C, and D) and their respective focus areas.
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Chapter 3: Alternatives

Please note that the refuge conservation easement program targets lands that contain natural
resources whose importance merits their inclusion in the Refuge System, and are not simply open
space easements. The goal of our easement program is to protect existing natural resources and work
with the landowners to enhance those resources, including water quality buffers, while promoting the
continuation of traditional uses of the land.

When we first envisioned the refuge, its proponents acknowledged that no one entity alone could
achieve the desired level of land conservation. The refuge was conceived under the premise that
a diverse array of partners, including landowners, non-profit conservation organizations, and
government agencies, would all contribute to the same goal.

In many ways, that vision has become a reality. Private landowners have donated thousands of acres in
easements, national and regional land conservation organizations engage and work together, and, with
their help, the refuge has achieved more than one-third of its goal of protecting 20,000 acres of land.
The refuge gained a new partner in 2006 with the approval of Fort A.P. Hill in the Army Compatible
Use Buffer Program.

In December 2006, the Service entered into a memorandum of understanding with the Department
of the Army, The Conservation Fund, The Nature Conservancy, the Trust for Public Land and the
Virginia Outdoors Foundation. We seek to protect the lands around Fort A.P. Hill permanently for
their important natural and ecological features, and to maintain the ability of the fort to continue its
vital function of military training.

The conservation organizations listed above are long-standing refuge partners who have engaged

in helping to conserve lands along the Rappahannock River for more than 10 years. More recently,
local organizations such as the Northern Neck Land Conservancy, Middle Peninsula Land Trust, and
Essex County Countryside Alliance have organized to reach out to landowners in the hope of fostering
additional conservation measures, especially encouraging donations of conservation easements. Our
land conservation program seeks to complement those of our national, regional and local partners.

To continue our progress toward our shared objectives in protecting land, we will employ the
following, ongoing strategies.

1. Work with partners to identify willing sellers in areas of concentrations of priority natural
resources.

2. Use our criteria for prioritizing land protection for lands that become available for purchase.

3. Continue to coordinate regular meetings of land protection partners to facilitate communication
and cooperation.

4. Continue to seek opportunities to expand our land protection partnership.

5. Seek opportunities for alternative funding sources, such as grants.

6. Provide information to elected officials on land protection issues upon request.

7. Work with partners and landowners to encourage land conservation outside the refuge boundary.

8. Keep communities around the refuge informed about land protection issues through the
distribution of outreach material and personal appearances by staff.
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Managing Invasive Species

The permanent protection of land is the keystone of wildlife and habitat conservation. Land brought
into the Refuge System will be available forever to support fish, wildlife and plants. We can restore,
enhance, or maintain the land we purchase in fee title to provide optimal conditions for priority species
targeted for conservation, such as threatened or endangered species and those whose populations are
in decline. The land we protect through conservation easements will never convert to uses that would
remove permanently their value for fish and wildlife.

The establishment and spread of invasive species, particularly invasive plants, is a significant problem
that reaches across all habitat types. For the purposes of this discussion, we use the definition of
invasive species contained in the Service Manual (620 FW 1.4E): “Invasive species are alien species
whose introduction does or is likely to cause economic or environmental harm, or harm to human
health. Alien species, or non-indigenous species, are species that are not native to a particular
ecosystem. We are prohibited by Executive Order, law, and policy from authorizing, funding, or
carrying out actions that are likely to cause or promote the introduction or spread of invasive species
in the United States or elsewhere.”

In this section we discuss only alien or non-native species. In some instances, native species whose
presence in a particular area interferes with our management objectives are, undesirable from a
management standpoint and we address their management in a later section of this chapter.

The unchecked spread of invasive plants threatens the biological diversity, integrity and environmental
health of all refuge habitats. In many cases, they have a competitive advantage over native plants and
form dominant cover types, reducing the availability of native plants as food and cover for wildlife.
Over the past several decades, government agencies, conservation organizations, and the public

have become more acutely aware of the negative effects of invasive species. Many plans, strategies,
and initiatives target the more effective management of invasive species, including “The National
Strategy for Management of Invasive Species for the National Wildlife Refuge System” (2003), “Silent
Invasion—A Call to Action,” by the National Wildlife Refuge Association (2002), and “Plant Invaders of
Mid-Atlantic Natural Areas,” by the Service and the National Park Service (2002). The Refuge System
biological discussion database and relevant workshops continually provide new information and
updates on recent advances in control techniques. More sources of funding are available, both in the
Service budget and through competitive grants, to conduct inventory and control programs.

‘We have initiated control on the following invasive plants, listed in alphabetical order by common
name: autumn olive, bamboo, black locust (native to Virginia but not the coastal plain), bull and
Canada thistle, common reed or Phragmites, English ivy, Japanese knotweed, Japanese stiltgrass,
Johnsongrass, kudzu, lespedeza, mile-a-minute weed, multiflora rose, and tree-of-heaven. We have
identified others for which we have insufficient resources to initiate control, including Japanese
honeysuckle. We will also monitor refuge and adjacent lands and waters for the presence of invasive
animal species, such as mute swans and nutria, and be prepared to respond quickly to control them if
discovered.
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Guidance on managing invasive species on refuges appears in the Service Manual (620 FW 1.7G). The
following actions, define our general strategies on the refuge.

1. Manage invasive species to improve or stabilize biotic communities to minimize unacceptable
change to ecosystem structure and function and to prevent new and expanded infestations of
invasive species.

2. Conduct refuge habitat management to prevent, control, or eradicate invasive species using
techniques described through an integrated pest management plan, or other similar management
plan, the plans comprehensively evaluate all potential integrated management options, including
defining threshold/risk levels that will initiate the implementation of proposed management actions.

3. Evaluate native habitat management activities with respect to their potential to accidentally
introduce or increase the spread of invasive species and modify our habitat management
operations to prevent increasing invasive species populations.

4. Refuge integrated pest management (IPM) planning addresses the abilities and limitations of
potential techniques including chemical, biological, mechanical, and cultural techniques. See
additional discussion on IPM below.

5. Manage invasive species on refuges under the guidance of the National Strategy for Invasive
Species Management and within the context of applicable policy.

The following actions define our specific strategies for the refuge.
1. Continue the treatment of the most problematic species as funding and staffing permit.
2. Maintain early-detection/early-response readiness regarding new invasions.

3. Remove the parent sources of highly invasive species (e.g., species that are high seed producers or
vigorous rhizome producers) from along the edges of management units.

4. Maintain accessibility to affected areas for control and monitoring.
5. Continue to promote research into the biological control of common reed.

6. Continue and increase efforts to involve the community in promoting awareness of invasive species
issues, and seek assistance for control programs on and off the refuge.

Integrated Pest Management (IPM)

In accordance with 517 DM 1 and 7 RM 14, an integrated pest management (IPM) approach will

be utilized, where practicable, to eradicate, control, or contain pest and invasive species (herein
collectively referred to as pests) on the refuge. IPM involves using methods based upon effectiveness,
cost, and minimal ecological disruption, which considers minimum potential effects to non-target
organisms and the refuge environment. Pesticides may be used where physical, cultural, and
biological methods or combinations thereof, are impractical or incapable of providing adequate control,
eradication, or containment. Furthermore, pesticides would be used primarily to supplement, rather
than as a substitute for, practical and effective control measures of other types. If a pesticide would be
needed on the refuge, the most specific (selective) chemical available for the target species would be
used unless considerations of persistence or other environmental and/or biotic hazards would preclude
it. In accordance with 517 DM 1, pesticide usage would be further restricted because only pesticides
registered with the US Environmental Protection Agency (USEPA) in full compliance with the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) and as provided in regulations, orders, or permits
issued by USEPA may be applied on lands and waters under refuge jurisdiction.

3-8 Draft Comprehensive Conservation Plan and Envivonmental Assessment



Formulating Alternatives

Environmental harm by pest species would refer to a biologically substantial decrease in environmental
quality as indicated by a variety of potential factors including declines of native species’ populations or
communities, degraded habitat quality or long-term habitat loss, and/or altered ecological processes.
Environmental harm may be a result of direct effects of pests on native species including preying and
feeding on them; causing or vectoring diseases; preventing them from reproducing or killing their
young; out-competing them for food, nutrients, light, nest sites or other vital resources; or hybridizing
with them so frequently that within a few generations, few if any truly native individuals remain. In
contrast, environmental harm can be the result of an indirect effect of pest species. For example,
decreased waterfowl use may result from invasive plant infestations reducing the availability and/or
abundance of native wetland plants that provide forage during the winter.

Environmental harm may also include detrimental changes in ecological processes. For example,
invasions by tree of heaven can displace grasslands planted in native species, or Japanese stiltgrass
can inhibit the recruitment of native tree species in forests. Environmental harm may also cause or
be associated with economic losses and damage to human, plant, and animal health. For example,
invasions by stand-replacing invasive species that alter entire plant and animal communities by
eliminating or sharply reducing populations of native plant and animal species can also greatly
increase control efforts and costs. They may also act as sources for invasion onto private property, a
particular concern in this agricultural-based community.

We will refine our control program to address the most critical problems first. We may adjust our
priorities to reflect regional Service priorities, the availability of new information, or a new resource.

Monitoring and Abating Wildlife and Plant Diseases

The Service has not yet published its manual chapter on Disease Prevention and Control. In the
meantime, we derive guidance on this topic from the Refuge Manual and specific directives from the
Director of the Fish and Wildlife Service or the Secretary of the Interior. The Refuge Manual (7 RM
17.3) lists three objectives for the prevention and control of disease.

1. Manage wildlife populations and habitats to minimize the likelihood of the contraction and
contagion of disease.

2. Provide for the early detection and identification of disease mortality when it occurs.
3. Minimize the losses of wildlife from outbreaks of disease.

The Service published those objectives in 1982. Since then, in addition to diseases that cause serious
mortality among wildlife, diseases transmitted through wildlife to humans have received more
attention. One example is Lyme disease. In 2002, the Service published a Service Manual chapter
(242 FW 5) on Lyme Disease Prevention to inform employees, volunteers, and national service
workers about this disease, its prevention, and treatment.

Another serious wildlife disease that receives considerable attention worldwide is avian influenza. Of
particular concern is the highly pathogenic Eurasian form (H5N1). In 2006, the Service instructed
all refuges to prepare an Avian Influenza Surveillance and Contingency Plan. The plan covering all
four refuges in the Eastern Virginia Rivers Refuge Complex, approved in December 2006, discusses
methods for dealing with this disease.

In Virginia, chronic wasting disease (CWD) is also a concern. That disease, a progressive one of the
brain and nervous system, infects deer and elk and, ultimately, causes the death of the infected animals.
As of 2006, the disease had not appeared in Virginia, but had appeared in Hampshire County, West
Virginia. A ban on carcass importation is in effect in Virginia. It is unlawful for any person to distribute
food, minerals, carrion, or similar substances to feed or attract deer from September 1 through the first
Saturday in January. The CWD management plan for the refuge complex was approved in 2008.
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In addition to the diseases of wildlife, we are attentive to the diseases that affect forest health. Human
activities that dramatically alter the landscape, such as development and sprawl, forest fragmentation,
new road and utility construction, agriculture, introduction of non-native invasive species, and
transport of disease-bearing hosts through the landscaping trade, can weaken and degrade the quality
of habitats, particularly of trees and forests. Because we value highly the oak hardwood forests on the
refuge, diseases that affect oaks are a special concern.

More than 80 documented insects and diseases affect oak trees in the United States. The escalating
international trade is likely to introduce new pests. Their impacts range from minor defoliation to
rapid mortality. In some years, pests cause the loss of a major portion of the acorn crop, impeding

oak regeneration. A few pests have altered or may alter eastern U.S. oak forests on a broad scale. For
example, humans’ inadvertently transporting masses of eggs have aided the spread of the gypsy moth,
an introduced defoliator, in the last few decades.

These are the general strategies for preventing or controlling disease.

1. Continue to conduct disease surveillance in conjunction with other fieldwork.

2. Cooperate with state agencies, particularly the Virginia Department of Game and Inland Fisheries
or Virginia Department of Forestry, in conducting surveillance, providing access for sampling, and

following protocols in the event of an outbreak.

3. Inform volunteers and others who work in the field about the dangers of Lyme disease and
measures to avoid contracting it.

4. Monitor forests and other habitats for indicators of the increased occurrence of pests or disease.
For example, note changes in flowering or fruiting phenology, physical damage, decay, weakening,
sudden death, particularly of canopy and source trees of major host species, and changes in
wildlife use of habitats, such as the absence of breeding birds that used to appear regularly.

5. Follow the protocols in national, state, and refuge disease prevention and control plans.
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Controlling Pest Plants and Animals

At times, native plants and animals interfere with management objectives. The Refuge Manual (7 RM
14.4A) defines a pest as “Any terrestrial or aquatic plant or animal which interferes, or threatens to
interfere, at an unacceptable level, with the attainment of refuge objectives or which poses a threat to
human health.” That definition could include the invasive species defined above, but in this section, we
describe some situations involving native species and under what conditions we will initiate control.

In controlling pests, whether invasive or native species, we use an integrated approach. The

Refuge Manual (7 RM 14.4C) defines integrated pest management as “A dynamic approach to pest
management which utilizes a full knowledge of a pest problem through an understanding of the
ecology of the pest and ecologically related organisms and through continuous monitoring of their
populations. Once an acceptable level of pest damage is determined, control programs are carefully
designed using a combination of compatible techniques to limit damage to that level.”

An integrated approach uses various methods, including natural, biological, cultural, mechanical, and
chemical controls. Some examples and potential remedies of pest management follow.

Problem: Deer browsing on newly planted tree seedlings, causing unacceptable levels of mortality
Potential solutions: Use tree shelters around newly planted seedlings or plant clover in advance of tree
planting to provide alternative food source. Use public hunting to keep deer populations in balance.

Problem: Beaver girdling large trees adjacent to public use facilities, potentially causing injury to
visitors or damaging facilities from falling trees and branches

Potential solutions: Wrap trees with hardware cloth to prevent girdling. Temporarily employ local
trappers to remove individuals from the population from selected locations. Remove dead trees before
they fall. Also, see discussion below about furbearers and the discussion on general strategies.

Problem: Mute swans using and increasing in protected wetland areas.

Potential solution: Work with state partners (VDGIF) on the capture and removal of mute swans. The
Service goal is zero productivity for mute swan in the Northeast Region, due to that swan’s negative
impact on native waterfowl and their habitats.

Problem: Undesirable invasive or pest tree species establishing themselves in areas managed as
grasslands, especially along the edges of fields, causing an unacceptable change in structure or
composition of the grassland.

Potential solutions: Remove seed source by cutting high seed-producing trees along the edges of the
fields. Use mowing or prescribed fire to kill saplings. Combine mowing and herbicide for long-term
control.

Problem: Furbearers such as raccoons are causing unacceptable levels of predation on nesting birds.
Potential solutions: We do not intend to initiate a public trapping program at this time. The Service
considers trapping as a commercial activity, and therefore it must meet a higher standard of
compatibility than priority public recreational uses, or other non-commercial refuge uses. However,
we may employ state-licensed volunteer or commercial trappers on a case-by-case basis to help
alleviate a particular problem. In this case, trapping is considered a management activity and is not
subject to compatibility standards. We will also consider non-lethal methods such as constructing
predator guards, or mechanically removing any structural vegetation that provides access to nests by
predators.
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We use the following general strategies in pest management.

1. Determine the need for site-specific control based on the potential to affect our management
objectives for a given area. We will employ an adaptive management strategy and we expect lethal
control or removal of individual animals to be the exception rather than the rule. To establish
general thresholds for lethal control is difficult. So we will determine our solution on a case-by-case
basis. For example, in some areas, beaver activity (e.g., ponding, flooding, tree-girdling, tree-falling,
etc.) enhances our management objectives for wildlife and habitats. In other areas, extensive beaver
activity (e.g., tree-falling, trees dying from flooding), could begin to affect habitat significantly for
migratory birds and other sensitive species. We would base our action on the extent and impact
of beaver damage: how it affects sensitive resources, neighboring marshes and fields, refuge
infrastructure, and accessibility. When non-lethal techniques are not feasible, or they are no longer a
viable remedy, we will consider targeted trapping.

2. Employ integrated pest management techniques, including those described in the examples above,
when a species is having a significant impact on an area resulting in major habitat replacement and
loss of valuable canopy trees (such as oaks).

3. Monitor results to ensure that pests do not exceed acceptable levels.

Biological and Ecological Research and Investigations

The Refuge Manual and the Service Manual both contain guidance on conducting and facilitating
biological and ecological research and investigations on refuges. In 1982, the Service published three
objectives in the Refuge Manual for supporting research on units of the Refuge System (4 RM 6.2):

1. to promote new information and improve the basis for, and quality of, refuge and other Service
management decisions;

2. to expand the body of scientific knowledge about fish and wildlife, their habitats, the use of these
resources, appropriate resource management, and the environment in general; and,

3. to provide the opportunity for students and others to learn the principles of field research.

In 2006, the Service Manual provided supplemental guidance on the appropriateness of research

on refuges: “We actively encourage cooperative natural and cultural research activities that address
our management needs. We also encourage research related to the management of priority general
public uses. Such research activities are generally appropriate. However, we must review all research
activities to decide if they are appropriate or not as defined in section 1.11. Research that directly
benefits refuge management has priority over other research.” (603 FW 1.10D (4))

All research conducted on the refuge must be consistent with the approved finding of appropriateness
and compatibility determination for research. Research projects will also contribute to a need
identified by the refuge or the Service. As we note in chapter 2, we have allowed many research
projects that meet these criteria. We expect additional opportunities to arise under any of the
alternatives we propose in this draft CCP. A special use permit will be issued for all research projects
we allow. In addition, we will employ the following general strategies.

1. Seek qualified researchers and funding to help answer refuge-specific management questions.

2. Participate in appropriate multi-refuge studies conducted in partnership with the U.S. Geological
Survey.

3. Facilitate appropriate and compatible research by providing temporary housing and equipment, if
available, for persons conducting fieldwork.

3-12 Draft Comprehensive Conservation Plan and Envivonmental Assessment



Formulating Alternatives
Protecting Cultural Resources

As a Federal land management agency, we are responsible for locating and protecting all historic
resources: specifically, archeological sites and historic structures eligible for listing or listed on the
National Register of Historic Places. That applies not only to refuge land, but also to land affected
by refuge activities, and includes any museum properties. Our consultation with the Virginia State
Historic Preservation Officer (VA SHPO) indicates 36 archeological sites have been recorded on
refuge land. Considering the topography of the area and its proximity to watercourses, additional
prehistoric or historic sites likely may be located in the future. We expect their density on the refuge
to be high. The archeological remains of prehistoric camps sites or villages most likely will be
located along the streams, where early inhabitants would have had ample water, shelter, and good
opportunities for fishing and hunting.

Under all the alternatives, we will evaluate the potential for our management activities to impact
archeological and historical resources as required, and will consult with the VA SHPO. We will be
especially thorough in areas along the river, where the probability of locating a site is higher. We
will ensure compliance with Section 106 of the National Historic Preservation Act, regardless of the
alternative implemented. That compliance may require any or all of the following: a State Historic
Preservation Records survey, literature survey, or field survey.

‘We will also continue to maintain, to the standards of Federal historic preservation, the two structures
eligible for inclusion on the National Register of Historic Places: the Wilna plantation house and the
detached kitchen. The substantial repair of the exterior fabric on the plantation house recently was
completed, and we will continue with plans to repair its interior, as well as the detached kitchen house.

Wildlife-Dependent Recreational Program

The National Wildlife Refuge System Improvement Act of 1997 designated six priority public uses

on National Wildlife Refuges: hunting, fishing, wildlife observation, photography, environmental
education, and interpretation. Per the General Guidelines for Wildlife-Dependent Recreation, Fish and
Wildlife Service Manual, 605 FW 1, we will strive to meet the following criteria for a quality wildlife-
dependent recreation program:

1. promotes safety of participants, other visitors, and facilities;
2. promotes compliance with applicable laws and regulations and responsible behavior;

3. minimizes or eliminates conflict with fish and wildlife population or habitat goals or objectives in an
approved plan;

4. minimizes or eliminates conflicts with other compatible wildlife-dependent recreation;
5. minimizes conflicts with neighboring landowners;

6. promotes accessibility and availability to a broad spectrum of the American people;

7. promotes resource stewardship and conservation;

8. promotes public understanding and increases public appreciation of America’s natural resources
and our role in managing and conserving these resources;

9. provides reliable/reasonable opportunities to experience wildlife;
10. uses facilities that are accessible to people and blend into the natural setting; and,

11. uses visitor satisfaction to help to define and evaluate programs.
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A community survey we conducted with assistance from USGS
in 2006 indicates that all six priority uses of the Refuge System
are desirable by at least 25 percent of the respondents, with
stronger preferences for some activities more so than others.
For example, fishing was rated as a highly desirable activity
by 75 percent of those who responded to our survey. All of the
priority public uses will continue to be offered to some degree
on this refuge.

In recent years, the Service has recognized the importance

of connecting children with nature. Scholars and health care
professionals are suggesting a link between a loss of connection
with the natural world and many physical and mental maladies
in our nation’s youth (Louv 2005). We will continue to promote
the concept of connecting children with nature in all of our
compatible recreational programming. Our partners, Friends,
and/or other volunteers will continue to help us expand those
and other priority public use programs. We will also continue
to coordinate with the VDGIF on hunting and fishing programs, i
as well as efforts to promote the Virginia Birding and Wildlife : T ol e .,
Trail. Youth fishing day: USFWS

Appropriateness and Compatibility Determinations

Chapter 1 describes the requirements for determinations of appropriateness and compatibility.
Appendix B includes appropriateness and compatibility determinations consistent with implementing
alternative B, the Service-preferred alternative. Some of these are already approved, while others

are presented here in draft. Our final CCP will include all approved findings of appropriateness and
compatibility determinations for the alternative selected. These activities would be evaluated based
on whether or not they contribute to meeting or facilitating refuge purposes, goals, and objectives. As
noted above, hunting, fishing, wildlife observation and photography, and environmental education and
interpretation, when compatible, are the priority general wildlife-dependent uses of the Refuge System.
According to Service Manual 605 FW 1, those uses should receive preferential consideration in refuge
planning and management before the refuge manager analyzes other recreational opportunities for
appropriateness and compatibility.

Activities Not Allowed

We have received requests for non-priority, non-wildlife-dependent activities that we have never
allowed on this refuge. In appendix B, we formally propose that the following are not appropriate on
refuge lands: use of all-terrain vehicles, bicycling off-road, camping, dog training and field trials, pets,
horseback riding, jogging off-road, picnicking, the use of pursuit dogs for hunting, and swimming
and sunbathing. Appendix B documents the refuge manager’s justification for why they are deemed
not appropriate. Other ownerships nearby or elsewhere sufficiently provide most of those activities,
so the lack of refuge access does not eliminate opportunities for those activities in the Rappahannock
River Valley. According to Service policy, (603 FW 1), if the refuge manager determines a use is not
appropriate, it can be denied without determining its compatibility.

Activities Allowed

Some activities are already approved through an existing finding of appropriateness and a
compatibility determination. These include deer hunting, research, and cooperative farming.
Those approvals are included in appendix B. In addition, we are formally proposing to allow other
activities consistent with alternative B. Those activities include: wildlife observation, photography,
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environmental education and interpretation, recreational fishing, hunting dog retrieval, and firewood
cutting. The latter two activities have an approved finding of appropriateness, but their respective
compatibility determinations are included as part of this CCP. Appendix B details our proposals for all
of those activities.

Refuge Staffing and Administration

Our proposals in this document do not constitute a commitment for staffing increases, or funding for
operations, maintenance, or future land acquisition. Congress determines our annual budgets, which
our Washington headquarters and regional offices distribute to the field stations. Chapter 2 presents
our levels of staffing and operating and maintenance funds for the refuge over the last 5 years. The
activities shared among the alternatives we describe below pertain to staffing, administration, and
operations. Implementing them supports all our refuge goals.

Permanent Staffing and Operational Budgets

In all the alternatives, our objective is to sustain levels of annual funding and staffing that allow us

to achieve refuge purposes, as interpreted by the goals, objectives, and strategies in this CCP. We
achieved many of our most highly visible projects since refuge establishment through special project
funds that typically have a 1- to 2-year duration. Although those funds are very important, their
flexibility is limited, because we cannot use them for any other priority project that may arise. As
previously mentioned, funding for land acquisition derives primarily from two sources: the Land and
Water Conservation Fund, and the Migratory Bird Conservation Fund. We generally direct the funds
from those sources at specific acquisitions.

In response to declines in operational funding nationwide, we developed the “Strategic Workforce Plan
for the National Wildlife Refuge System in Region 5” (Phase 2; January 16, 2007) to support a new
base budget approach. Its goal is a maximum of 75 percent of a refuge station budget to cover salaries
and fixed costs, while the remaining 25 percent or more will be operating and maintenance funds.

Our strategy is to improve the capability of each refuge manager to do the project work of the highest
priority, and not to have most of a refuge budget tied up in inflexible, fixed costs. Unfortunately, in

a level or declining budget environment, that also may have implications for the level of permanent
staffing.

In all the alternatives, and within the guidelines of the new base budget approach, we would seek

to fill our currently approved but vacant positions, which we believe are necessary to accomplish

our highest priority projects. Alternatives B and C also propose additional staff to provide depth in
our biological and visitor services programs. We identify our recommended priority order for new
staffing in the RONS tables in appendix D. The alternatives also seek an increase in our maintenance
staff, because they provide invaluable support to all program areas. Appendix C identifies the staffing
requests in each alternative.

Facilities Construction and Maintenance

‘We acquired the first parcel of land for the refuge in 1996, but it was not until 2000 that we began to
direct significant funding toward the construction, rehabilitation, or maintenance of refuge facilities.
Since 2000, we have made notable progress in rehabilitating old buildings for use as the refuge
headquarters, for equipment storage and as a maintenance/shop area, constructing new visitor
services facilities, and improving access and security. We have also removed nearly 20 old buildings
that were no longer functional or that posed safety hazards. In 2007, we replaced two old houses with
modular homes for use as refuge staff quarters and other refuge uses, and began rehabilitation of a
third house. We plan to begin construction on a public roads improvement project in 2009.

Rappahannock River Valley National Wildlife Refuge 3-15



Chapter 3: Alternatives

Under all proposed alternatives, we will continue to make incremental progress in constructing new,
modest, high-quality visitor services facilities such as interpretive and informational signs and small
pavilions. We will also continue to make progress toward improving access and visibility for visitors.
‘We have identified the need for additional directional signs both on and off site. We will work with the
Virginia Department of Transportation to improve directional signage off-site.

Improved signage will help raise the visibility of the refuge and the Service in the region, which, as
we learned from our 2006 community survey, is an important action to pursue. We will also continue
to identify and remove those structures that have no useful purpose or that pose safety hazards. If
appropriate, and to advance refuge objectives, we will seek funding to replace dilapidated structures
with modern facilities. We must also take care to maintain both new and rehabilitated facilities to
Service standards to keep them safe, fully accessible, functional, and attractive.

Refuge Operating Hours

All of the alternatives will open the refuge for public use from official sunrise to sunset, seven days a
week, to insure visitor safety and protect refuge resources. However, the refuge manager does have
the authority to issue a special use permit to allow others access outside those periods. For example,
we may permit access for research personnel or hunters at different times, or organized groups to
conduct nocturnal activities, such as wildlife observation, and educational and interpretive programs.

Cat Point Creek: USFWS

Conducting a Wilderness Review

The Refuge System planning policy requires that we conduct a wilderness review during the CCP
process. The first step is to inventory all refuge lands and waters the Service owns in fee simple. Our
inventory of this refuge determined that no areas meet the eligibility criteria for a wilderness study
area as defined by the Wilderness Act. Therefore, we did not analyze further the refuge’s suitability
for wilderness designation. See appendix E for the results of the wilderness inventory. The refuge
will undergo another wilderness review in 15 years as part of the next comprehensive conservation
planning process.
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Conducting a Wild and Scenic Rivers Review

Service planning policy also requires that we conduct a wild and scenic rivers review during the CCP
process. We inventoried the segment of the Rappahannock River that flows through the refuge, and
determined that it meets the criteria for wild and scenic river eligibility, in that it is free flowing and
possesses at least one “Outstanding Remarkable Value” (see appendix F). However, we are neither
pursuing further study to determine suitability, nor recommending this segment of the river at this
time, because of the multitude of ownerships within the boundary of the analysis area and our limited
ownership. Should another state or Federal agency, or a non-governmental partner, initiate a study, we
would participate in that effort.

Monitoring and Enforcing Farmers Home Administration Easements

From the late 1980s to the mid-1990s, the Farmers Home Administration (FmHA) acquired many
properties in central and southwest Virginia through foreclosure sales. Under the terms of a
memorandum of understanding between the FmHA and the Service, a review team consisting of their
staff, our staff, and staff from the USDA Natural Resources Conservation Service and the Agricultural
Stabilization and Conservation Service evaluated those properties for their conservation value. Based
on those evaluations, and before reselling those properties, the FmHA placed permanent conservation
easements on some of them to protect wetlands and other important wildlife habitats. The
responsibility for enforcing and monitoring those easements rests with the Service, which delegated it
to the manager of the closest refuge: in many cases, the Presquile refuge.

Because we now manage the Presquile refuge as a satellite of the refuge complex, the responsibility for
managing eight of those easements rests now with the project leader stationed at the Rappahannock
River Valley refuge. On three occasions since 2001, the project leader has acted to enforce the terms of
those easements. The time required in each instance averaged about 2 to 3 workdays.

It is difficult to predict how much time and effort this responsibility will require in the future.
However, under any of the alternatives presented herein, the responsibility will remain with

the project leader stationed at Rappahannock River Valley Refuge for now. If we were to begin
sustained and systematic monitoring of those easements, rather than only the current opportunistic
enforcement, the time commitment would be substantially greater than it has been to date. We do not
anticipate having the staff available to monitor on a regular basis, but it is possible and desirable to
begin a modest monitoring program so that we visit each easement at least once every 5 years.

‘We will employ the following strategies to discharge our responsibilities in managing FmHA
easements.

1) Respond to reports of violations or possible violations, as we learn of them. Work with landowners,
utilizing partnerships were possible, to cooperatively resolve and remedy the violations. If necessary,
work with the Regional Solicitor or Assistant US Attorney’s Office to ensure remediation and future
compliance.

2) Develop a process to begin regular inventory and monitoring of FmHA easements to visit each
easement once every 5 years. Work with partners and other Service offices to assist when possible.

Cooperative Farming

‘We will continue to use cooperative farming on an interim basis, while we work to convert former and
current agricultural lands into native habitats in support of the Service policy on Biological Integrity,
Diversity and Environmental Health (601 FW 3). The final environmental assessment to establish the
refuge provides for the use of cooperative farming as a viable resource management opportunity in the
management of the refuge. The use of cooperative farming as an interim measure will keep fields open
in preparation for conversion to native plants, and will help us properly establish newly converted early
successional habitats. It has been an integral component of refuge habitat restoration and management.
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As of 2007, the program included 210 acres on the Tayloe tract. In lieu of paying rent for the use of
refuge farm fields, the cooperator supports the accomplishment of our habitat management objectives
by performing farming-related activities (discing, planting, spraying, and mowing) on farm fields as
they come out of agricultural production, in support of our annual habitat management program and
activities. The program will adhere to the general conditions for cooperative farming programs listed
in the Refuge Manual (6 RM 4 exhibit 1). All operations on refuge cropland must conform to the best
farming and soil conservation practices.

Although the cooperative farming program will stay important in our habitat program over the next
few years, we plan to phase it out by 2012 (refer to appendix B, compatibility determination for
cooperative farming). During that phase-out period, we will continue to evaluate the role of cooperative
farming as a tool in achieving our long-term management goals. If we determine that it can provide
substantial benefits that we would not attain otherwise, we may reverse our decision to phase it

out in 5 years, and keep some fields in agricultural production. That decision would require a new
compatibility determination and public review.

The cooperator must have prior approval of the refuge manager before applying any pesticide. The
cooperator must supply the refuge manager, at least three months before farming, a label containing
the common name of the pesticide, its application rate, number, and methods, and target pests. The
cooperator, at the time of application, must complete a pesticide spray record furnished by the refuge.
Those records provide the refuge information on trace residues and improve pest control practices.

Another activity we will evaluate over the next 5 years is the possibility of keeping a small area in
agriculture to demonstrate and interpret best farming management practices that protect water quality
and benefit wildlife habitat. That would promote both sustainable and conservation-oriented farming
techniques, and would be included as part of our outreach and interpretation program. We believe it is
important to continue to highlight the evolution of professional wildlife management principles, which
now suggest that the maintenance of native plant communities offers more benefits overall to wildlife
than planting annual food plots. Because that concept is relatively new, the need is compelling to

share information and expertise among all interested parties. The Rappahannock River Valley, with its
centuries-old traditions of agriculture, offers excellent opportunities for this kind of interpretation.

Cutting Firewood

We have determined that public firewood cutting may be advantageous to refuge management,
especially in the aftermath of large storms. Experience has shown that hurricanes and other large
storms often leave many downed trees across refuge roads or in other places where they impede
operations and management. By offering opportunities to cut and remove firewood, we save
operational funds and provide a service to the community. We may require a small fee, and specify the
terms and conditions in a special use permit, depending on the circumstances of each situation. We
may offer the same opportunity to refuge staff, under the same conditions and fees as those for the
public. The staff privilege requires approval from the Regional Director.

Distributing Refuge Revenue Sharing Payments

As we describe in chapter 2, we pay the following counties in Virginia annual refuge revenue sharing
payments based on the acreage and the appraised value of refuge lands in their jurisdiction: Caroline,
Essex, King George, Richmond, and Westmoreland. Those annual payments are calculated by formula
determined by, and with funds appropriated by, Congress. All of the alternatives will continue those
payments in accordance with the law, commensurate with changes in the appraised market value of
refuge lands, or new appropriation levels dictated by Congress. Future acquisitions may add other
counties.
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Actions Common to Alternatives B and C Only

Alternatives B and C have several actions or activities in common, which are not included under
alternative A. These are listed below.

New Headquarters and Visitor Facility

A high priority related to refuge facilities needs would be the construction of a new headquarters and
visitor contact facility. The present headquarters is located in the Wilna House, an early to mid-19th
century farmhouse, which has been determined eligible for inclusion on the National Register of
Historic Places. Over the past 175 years, parts of the house have been upgraded and modernized, but
it retains much of its original construction material and charm. However, its builders never intended it
to serve as government office space, and it does not serve that function well, particularly in terms of
accessibility, accommodation of space for both visitors and staff, and utilities.

In December 2006, we evaluated potential sites for a new headquarters and visitor welcome center.
The evaluation team comprised volunteers from the Core Planning Team (G. Hall (VDGIF), J. Study
(FWS), and S. Lingenfelser (FWS)) and refuge staff (the manager, deputy manager, and maintenance
worker). We evaluated four refuge tracts, all owned in fee title: the Hutchinson, Tayloe, Wellford, and
Wilna tracts (see map 1.1 for their locations). In that evaluation, we used the following criteria (shown
in alphabetical order).

1. accessibility to major road(s) (to increase public visibility, provide easier access to the visiting
public, and provide easier access for staff to reach other destinations)

2. aesthetics

3. archeological concerns

4. availability of on-site recreation/interpretation opportunities

5. distance to other refuge properties, especially those requiring management

6. distance to local infrastructure (e.g., police, fire, business, other government agencies)
7. existing support facilities and space to construct new storage and maintenance facilities
8. existing utilities in place

9. long-term maintenance, for example, a long entrance road, trees that might blow down along a
road, or potential for flooding

10. potential for the disturbance of surrounding habitats/wildlife

11. potential for the disturbance of adjoining or nearby landowners

12. suitability of soils for new buildings

13. other (any other criterion, including the potential for using “green” infrastructure)

‘We rated the potential sites issuing points according to the criteria above. The ratings we applied were
+2 points (excellent), +1 points (good), 0 (neutral), -1 points (poor), or -2 points (very poor). After we

averaged the numerical rankings, the Hutchinson tract (13.4 points total) was the preferred location,
followed by the Tayloe (10.0 points), Wellford (9.6 points) and Wilna (3.8 points) tracts.
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The Hutchinson tract location is analyzed further in chapter 4 of this draft CCP/EA. Even if this site is
selected in the final decision, we are unsure when funding could be made available. If, in the interim,
new significant information or opportunities become available, we would conduct another evaluation
as warranted and/or we would ensure that the criteria and rankings we used in 2006 remain valid and
complete. Until the funding for construction becomes available, or we acquire a more suitable building
site, we will continue to use the Wilna House as our headquarters and primary office space.

The Service has developed standard designs for new refuge headquarters and visitor welcome
centers. Given our projected staffing and visitation numbers, we would likely receive the smallest of
the three standard designs. That design, approximately 6,845 sq ft at an estimated cost of $4 million,
accommodates a staff of 10 or fewer and visitation of 70,000 or fewer. However, in 2006, our Regional
Director instructed all Service offices in the Northeast Region to evaluate the potential for co-locating
offices, to reduce the current number of offices located in rented space, provide more efficient
customer service, and enhance intra-Service cooperation and collaboration. He also encouraged co-
locating with state fish and wildlife and other natural resource agencies. Depending on the outcome
of the evaluation of offices in eastern and central Virginia, we may require substantially larger office
space to accommodate staff from other Service divisions or state agencies.

Completing Refuge Step-down Plans

Service planning policy identifies 25 step-down plans that may be applicable on any given refuge.

We have identified the 10 plans below as the most relevant to this planning process, and we have
prioritized their completion if they are not already developed. This draft CCP presents sections of the
refuge habitat management plan (HMP) that require public review; we will incorporate them into the
final version of the HMP immediately after the approval of the final CCP.

The annual habitat work plan (AHWP), an inventory and monitoring plan (IMP), and an integrated
pest management Plan (IPM) are also identified as high priority step-down plans to complete,
regardless of the alternative selected for implementation. We describe them in more detail below. To
keep them relevant, we will modify and update them as we obtain new information. The completion of
these plans supports all refuge goals.

All of the alternatives incorporate by reference the following completed plans.
m Hunt Plan, completed in 2001

m Fire Management Plan, completed in 2002 with plans to update December 2008 (also see
Appendix H for general fire program direction).

m Fishing Management Plan, completed in 2003

m Environmental Education Plan, completed in 2004

m Avian Influenza Plan, completed in 2007

m Hurricane Action Plan, completed in 2008 (updated annually)

m Chronic Wasting Disease Plan, completed in 2008
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The alternatives schedule the completion of the following
step-down management plans.

m HMP, which we will immediately begin working on
following CCP approval (see discussion below, and
discussion on NEPA requirements on page 2-17)

m AHWP, annually after CCP approval (see discussion
below)

m Safety Plan, within 1 year of CCP approval.

m IMP, within 2 years of CCP approval (see discussion
below)

m Visitor Services Plan (VSP), which would incorporate
the previously approved hunt and fishing plans within
3 years of CCP approval, assuming we hire a visitor
services professional

Gray fox: ©John Fox

m Law Enforcement Plan, within 3 years of CCP approval
m Facilities and Sign Plan, within 3 years of CCP approval
m Integrated Pest Management Plan (IPM), within 2 years of CCP approval (see discussion below)

Habitat Management Plan

A HMP for the refuge is the requisite first step toward achieving the objectives of goals 1-3,
regardless of the alternative selected for implementation. For example, the HMP will incorporate the
selected alternative’s habitat objectives developed herein, and will identify “what, which, how, and
when” actions and strategies we would implement over the 15-year period to achieve those objectives.
Specifically, the HMP will define management areas and treatment units, identify the type or method
of treatment, establish the timing for management actions, and define how we will measure success
over the next 15 years. In this CCP, the goals, objectives, and list of strategies in each objective
identify how we intend to manage habitats on the refuge. We based both the CCP and HMP on current
resource information, published research, and our own field experiences. We will update our methods,
timing, and techniques as new, credible information becomes available. To facilitate our management,
we will regularly maintain our GIS database, documenting any major changes in vegetation at least
every b years. As appropriate, we will incorporate the actions common to all alternatives into the HMP.

Annual Habitat Work Plan and Inventory and Monitoring Plan

The AHWP and IMP for the refuge are also priorities for completion upon CCP approval. Regardless
of the alternative chosen, those plans also are vital for implementing habitat management actions and
measuring our success in meeting the objectives. Each year, we will generate from the HMP an AHWP
that will outline specific management activities for that year. The IMP will outline the methodology

to assess whether our original assumptions and proposed management actions support our habitat
and species objectives. We will prioritize our inventory and monitoring needs in the IMP. The results
of inventories and monitoring will provide us with more information on the status of our natural
resources and allow us to make more informed management decisions.
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Integrated Pest Management Plan

The refuge’s IPM plan will be completed within 2 years of CCP approval. The IPM supplements both
the CCP and HMP with documentation on how to manage invasive or pest species. Along with a more
detailed discussion of IPM techniques, this documentation describes the selective use of pesticides
for pest management on the refuge, where necessary. Throughout the life of the CCP or HMP, most
proposed pesticide uses on the refuge would be evaluated for potential effects to refuge biological
resources and environmental quality. These potential effects would be documented in “Chemical
Profiles” in the forthcoming IPM document. Pesticide uses with appropriate and practical best
management practices (BMPs) for habitat management as well as cropland/facilities maintenance
would be approved for use on the refuge where there likely would be only minor, temporary, and
localized effects to species and environmental quality based upon non-exceedance of threshold values
in chemical profiles. However, pesticides may be used on a refuge where substantial effects to species
and the environment are possible (exceed threshold values) in order to protect human health and
safety (e.g., mosquito-borne disease).

Additional NEPA Analysis

For all major Federal actions, NEPA requires the site-specific analysis and disclosure of their impacts,
either in an environmental assessment (EA) or in an EIS. NEPA categorically excludes other, routine
activities from that requirement. Generally, those include the administrative actions listed in chapter 4.

Most of the major actions proposed in the three alternatives and fully analyzed in this draft CCP/EA
are described in enough detail to comply with NEPA, and would not require additional environmental
analysis. Although this list is not all-inclusive, the following projects fall into that category:

m the HMP, including its uplands and wetlands habitat management programs;

m the IMP; new visitor services infrastructure planned; development of a new headquarters and
visitor contact facility;

m controlling invasive plants;

m implementing an administrative furbearer management program; and,

m changing our priority public use programs, with the exception of new hunting proposals.
The current fire management plan, white-tailed deer hunting plan, and public fishing plan have already
undergone the NEPA analysis process. Those environmental documents can be requested from refuge
headquarters.
Proposing to evaluate new programs for waterfowl and turkey hunting, as discussed under
alternatives B and C, would require separate NEPA analysis and public involvement. Assuming that
our Regional Director selects one of those alternatives for implementation, we would pursue that

analysis once we have developed the details of our new hunt proposals, which we expect to complete
within 5 years of CCP approval.
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Alternative A. Current Management (No Action)

In addition to the actions common to all, this alternative describes our current refuge programs on
7,711 acres (6,352 in full fee title; 1,359 under conservation easement) for habitat management, fish
and wildlife inventories and monitoring, administrative infrastructure and staffing, and visitor services.
Although we intend this alternative to describe a “snapshot in time” of current management actions,
we are including activities we have put in motion but are not in their final, desired state. For example,
we have several visitor enhancement projects which are in progress at the time of this writing.

Land Protection

As we describe under the heading “Protecting Land” above, we would continue to work with willing
sellers and in partnership with other agencies and organizations to achieve the 20,000-acre goal for
land protection detailed in the 1995 EA and LPP. We would continue to seek to increase the amount of
land we protect through easements to balance better with the lands we acquire in fee title.

Habitat Management

Our present habitat management program uses the strategy of adaptive management. That a single
growing season can produce conditions so dramatically different from those of the previous year
necessitates that strategy. Chapter 2 presents the refuge habitat types in table 2.4 and by tract or
refuge unit on figures 5-12.

Under current management, we would continue to manage refuge fee lands intensively, for example,
using prescribed fire, mowing, herbicides, and discing on up to 700 acres of grassland/old-field habitat
to sustain but not increase those areas in the early stages of succession. We would allow any open
lands we may acquire in fee simple to revert to shrub and forest, or replace existing fields that are less
suited for grassland management, while maintaining the same quantity overall. We would monitor and
treat tracts of planted or reverting mixed hardwood forest for invasive species and disease, as funding
and staffing permit: approximately 2,000 acres of older mixed forest and about 1,000 acres of planted
pine forest. No other active forest management would occur.

The 210 acres of existing cropland managed through a cooperative farming agreement would continue
for the interim, or as long as it remains compatible with refuge purposes. We would continue to
monitor tidal marshes for the presence of Phragmites and other invasive plants, which we would treat
as funding and staffing permit. We would manage wet meadows and small impoundments, which

now compose only 56 acres, to provide habitat for waterfowl and other aquatic species, at the current
minimal effort required (less than 8 hours annually).

Inventories and Monitoring

Under current management, we are conducting baseline surveys and monitoring the results of
selected management actions. In recent years, we have conducted breeding bird surveys, anuran call
counts, secretive marsh bird surveys, winter and summer bald eagle surveys, winter and breeding
grassland bird surveys, wintering waterfowl surveys, a rare species and community inventory, and
habitat monitoring. We would continue that level of monitoring and inventory, modifying existing
protocols, adding new ones, and dropping old ones as necessary to gain information upon which to
make adaptive management decisions. As with all of our activities, the degree to which we can conduct
monitoring and inventories depends on the availability of funding and staff, including the contributions
of partners and volunteers.

Rappahannock River Valley National Wildlife Refuge 3-23



Chapter 3: Alternatives
Visitor Services

The types of visitor service programs we provide would continue, and there would be no major
changes to our infrastructure. Per year, we average 3 environmental education programs and

37 interpretive and outreach programs (30 off the refuge and 7 on the refuge). Wildlife observation
and photography, white-tailed deer hunting, and fishing are the most popular. We predict a

slight increase in visitor numbers per year on the refuge (about 10 percent), consistent with our
observations of regional recreational trends.

Due to the layout of the refuge, we offer and manage public use differently on each tract. Only

the Wilna tract is open for all six priority public uses (environmental education, fishing, hunting,
interpretation, photography, and wildlife observation). The Tayloe, Port Royal, and Hutchinson tracts
are open by reservation for wildlife observation, photography, and interpretation. Initiatives already
underway will improve visitor access at the Wilna, Hutchinson, and Laurel Grove tracts, but we would
establish no new facilities or uses beyond those now available or underway. We will continue white-
tailed deer hunting on multiple tracts, and would adjust it annually to meet management and visitor
services objectives. Figures 13-17, presented with alternative B in this chapter, depict the existing
public use infrastructure.

Refuge Administration

In this alternative, refuge staffing would remain at seven positions for the refuge complex: six
stationed in Warsaw, VA, at the refuge headquarters, and one in Charles City, VA. As part of our
strategic workforce plan, the position at the Charles City sub-office will assist in visitor services for
the entire refuge complex, and will manage day-to-day operations at the James River, Plum Tree
Island, and Presquile refuges. The staff stationed in Warsaw would continue to share visitor services
responsibilities for the entire refuge complex as well.

The headquarters office would remain at the Wilna House, and we would accomplish the upgrades
necessary for safety, accessibility, and utility over time as funding permits. Old barns on the Wilna
tract, renovated in 2003, would continue to function as shops for maintenance, equipment repair, and
storage. We would either repair other old buildings, or declare them excess property and remove
them.

‘We would maintain our present visitor service facilities as funds and staffing permit, but would
construct no new ones. We would maintain the travel trailers for interns, researchers, volunteers

and temporary employees as long as we can keep the trailers safe and sanitary, and they remain
economical. The state maintains the mobile home office used by the VDGIF through a memorandum
of agreement, which is subject to change by either party. In the discussion that follows, we describe in
detail the goals, objectives, and strategies that we would implement under alternative A.

Goal 1: Contribute to the biological diversity of the mid-Atlantic region by protecting,
enhancing, and restoring the refuge’s upland habitats, with an emphasis on breeding,
migrating, and wintering birds.

Objective 1.1 Short-structure Grasslands/Breeding Habitat

Over the next 15 years, continue to maintain and enhance up to 350 acres of short-structure native
grasses and forbs, at heights ranging between 12 and 30 inches, perimeter-to-interior ratios ranging
between 0.018 and 0.023, and with a minimum patch size of 50 acres to meet the breeding season
habitat requirements (May through June) of grasshopper sparrows and priority grassland-dependent
birds identified in the BCR 30 plan and the VA WAP.
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Strategies
Continue to:

m Use habitat management decision tools (as in Watts 2000, or Upland Habitat Decision Analysis,
Mitchell and Talbott 2003, unpublished on file at refuge office) and field evaluations to determine

1) which fields are best to sustain as grassland habitat,

2) which non-optimal grassland fields to replace with fields of higher potential for optimal
grassland, and

3) which fields coming out of crop production should be evaluated for their potential for
optimal grassland habitat. Important criteria in the decision tool include the proximity to other
grasslands or agricultural fields, shape, size, perimeter- to-interior ratio, and soil types.

m Remove trees and linear structures, such as fences or abandoned irrigation equipment, which
cause fragmentation, edge effects, or the spreading of woody plant seedlings in grasslands.
Consolidate adjacent fields separated by those edge-forming features into larger units.

m Use prescribed fire as needed to remove biomass, stimulate native grass and forb growth, or
reduce woody encroachment or invasive plants. The timing depends on the specific fire objective:
late winter, if biomass removal is the only objective, so that cover and food would still be available
during most of the winter; or, early spring or late summer-early fall, if reduction of woody
encroachment is necessary.

m Mow, brush-hog, or disc, and use herbicides, on an as-needed basis outside of the breeding
season. Some fields will require annual treatment where trees are problematic. Use only EPA-
approved chemicals to treat invasive plants after developing an annual pesticide use proposal for
each chemical, approved by the Regional Contaminants Coordinator.

m Plant native species of grasses and forbs to improve stand cover with desired structural
characteristics.

m Incorporate this habitat type in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to reflect changes in
the vegetation community that can be linked to corresponding shifts in the avian community.
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Monitoring Elements

m Continue the monitoring program as funding and staffing permit. That may include:

> point counts established in grasslands for surveys during the breeding season at this latitude
(late May through June) to provide abundance, relative abundance, and density data, where
appropriate, on selected fields annually;

> periodic vegetation surveys at established points for height-density measurements, and along
established transects for species composition, grass-forb ratio, litter depth and bare ground;

> invasive plant species scouting; and,

> habitat quality evaluation of planted and non-planted grasslands.

Rationale

The Service has the responsibility for protecting migratory birds under the Migratory Bird Treaty
Act and Executive Order 13186. Providing habitats for declining grassland-dependent species on
this refuge will counter habitat loss elsewhere within the mid-Atlantic, western coastal plain region.
‘We also consider the need of birds of conservation concern on a sub-regional or statewide scale as
identified in the VA WAP and BCR 30 Plan, and for which the refuge appears to contribute some
responsibility, such as eastern meadowlark (VA WAP Tier IV species) and American woodcock

(VA WAP Tier IV and BCR 30 species of concern). Please refer to appendix A for definitions of
conservation rankings.

Birds that depend on early successional habitats such as grasslands and shrubs are one of the

fastest declining bird groups because of habitat loss and changes in farming practices. Grasshopper
sparrows, for example, have declined at a rate of 3.7 percent across the United States from 1966

to 1994 (Sauer, et al. 1995). Habitat loss, conversion of pasture to intensive row crops, increased
frequency of mowing, and lack of fire are cited as the causes of population declines of this and other
grassland-dependent species (Vickery 1996). Grasshopper sparrow abundance on the two Northern
Neck Breeding Bird Survey (BBS) routes has declined in recent years with the gradual disappearance
of farms, changes in farming practices, and rising development near those routes. This decline has
been noted, particularly during the past 3 years, where development has dramatically increased and
the abundance of grasshopper sparrows has dropped by nearly half (Ake 2006, Portlock 2006).

Due to those regional and local population declines, several national bird conservation organizations
and Federal and state agencies advocate management to benefit grassland birds as detailed in such
plans as the PIF Area 44 Plan, the BCR 30 plan, and the VA WAP.

We designed our management objectives to provide quality habitat for a wide variety of grassland-
dependent birds throughout the year, and distinguish between those birds that prefer short-structure
grasslands (objective 1.1) versus tall-structure grasslands (objective 1.2). It is also important to note
that, while our objective statements focus on birds of elevated conservation concern identified in those
regional and state plans, we are also consistent with their mission to “keep common birds common.”

Field size and perimeter-to-interior (or edge to interior) ratio are important criteria for determining
whether a given field is potentially suitable for breeding grassland-dependent birds. If the patches are
too small in size or too linear in shape, there is a greater potential for adverse edge effects, such as
predation or nest parasitism, as well as woody or invasive plant encroachment. Such patches have a
high perimeter-to-interior ratio, making the interior more accessible to predators. The perimeter-to-
interior ratio equals the length of edge around a patch divided by the area of the patch (Helzer and
Jelinski 1999; Bakker, et al 2002).
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That factor may influence the probability of occurrence of some species, and is another measure
related to patch shape. Block shapes with less than 1,640 feet of edge per 2.5 acres provide

more habitat that is distant from edges (Watts 2000). An ideal patch would be ample enough to
accommodate a buffer zone of approximately 300 feet around the edge and provide ample effective
interior for the target species nesting territories. Vickery, et al. (1999) recommends conserving
grassland patches of 250 acres or more to benefit more area-sensitive species. Watts, et al. (1997)
determines that grassland patches of less than 25 acres are better suited for shrub-dependent birds,
another suite of bird species of conservation concern.

We designed our management strategies in the short-structure grasslands primarily to meet the
breeding habitat requirements of the grasshopper sparrow. We selected that species as a management
focus because we felt it would represent the habitat requirements of other grassland-breeding birds

of conservation concern in our area. The grasshopper sparrow is an area-sensitive species: it will not
settle in areas too small, and requires grassland habitat patches at least 30 acres in size. Grasshopper
sparrow breeding territories range from 2—-4 acres each, but they do not nest in isolation (Vickery
1996). They were more abundant and more frequent in larger patches of mixed prairie; however,
perimeter-to-interior ratio was a better predictor of area sensitivity than patch size in a Canadian

study on nine grassland passerines (Davis 2004). The best perimeter-to-interior ratio for grasshopper
sparrow is 0.018 or lower (Helzer and Jelinski 1999).

According to Schroeder and Askerooth (1999), grasshopper sparrows show a preference for
grasslands of relatively short stature, approximately 12 inches, during the breeding season, with a
patchy distribution of bare ground on which to forage, and avoid areas with extensive shrub cover
(Vickery 1996). Although they prefer short-structure grasses during the breeding season, these
sparrows do use taller vegetation for other purposes, and at other times of the year. Woody stems and
tall forbs are used for song perches (Vickery 1996, Schroeder and Askerooth 1999, Watts, et al. 1997,
Vickery and Herkert 1999, Watts 1999). In addition, we have observed adult and fledgling grasshopper
sparrows using intermediate to tall-structure grasslands throughout the summer and during migration
(Spencer, personal observation).

Objective 1.2 Tall-structure Grasslands/Breeding Habitat

Over the next 15 years, continue to maintain and enhance up to 350 acres of tall-structure native
grasses and forbs at heights averaging 30-40 inches in fields with a perimeter-to-interior ratio between
0.018 and 0.023, and in minimum patch sizes of 50 acres, with at least one field of 200 contiguous
acres in size, to meet the breeding season (May through June) habitat requirements of high priority
grassland-dependent birds identified in the BCR 30 plan and the VA WAP, such as the Henslow’s
sparrow and northern bobwhite.

Strategies

Continue to:

Same as in alternative A, objective 1.1, plus,

m Vary the manipulations or management techniques among fields to improve the diversity of native
grasses and forbs and to create a mosaic of different grassland structural types.

Monitoring Elements

m Continue the monitoring program as funding and staffing permit as indicated under objective 1.1.
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Rationale

Our rationale for alternative A, objective 1.1, describes the regional and local importance of managing
for large, contiguous grassland habitats to support grassland-dependent birds of conservation
concern, and other native wildlife. Further, objective 1.1 focuses on our managing approximately

50 percent of the refuge’s existing grasslands and old-field habitat in a short structure. Our rationale
for managing the remaining 50 percent of grasslands and old-field habitat in a tall structure follows.

We designed our management objective in the refuge’s tall-structure grasslands primarily to benefit
the entire suite of tall-grass-breeding birds in our area, and facilitate the establishment of stable,
more easily maintained grassland fields. We have planted some fields in tall-grass species such as
big bluestem, Indiangrass, and common sunflower. The most recently restored tall-grass fields are
now dense and lack structural diversity, but over time, selective manipulations of those fields should
promote a more complex patchwork that is diverse in structure and composition, the better to mimic
natural grasslands.

We identify two targeted species in the objective statement (Henslow’s sparrow and northern
bobwhite). These species are identified as species of concern in both the BCR 30 and VA WAP plans.
Henslow’s sparrow nesting has not been documented on the refuge, while northern bobwhite are
common nesters on several refuge tracts. We are hoping to eventually attract nesting Henslow’s
sparrows by managing refuge fields to meet their preferred vegetation characteristics and patch
dimensions.

Henslow’s sparrows formerly were common in Virginia’s Atlantic western coastal plain, but their
numbers have declined precipitously throughout the 1900s. More recent records and sightings of
single singing males suggest scattered sporadic breeding in the area. The nearest official records of
detections of the Henslow’s are at Lewisetta (Northumberland County 1993) and Dunbrooke (Essex
County 1993) (Rottenborn and Brinkley 2007, in press). The Radford Armory now appears to be the
only established colony, except for rumors of another near Fort Pickett (Heath VARCOM Sept. 2006
personal communication).

The habitat essential for breeding Henslow’s sparrows in the coastal plain includes communities of
high marsh black needlerush and saltmeadow hay, but also large patches of grassland greater than
100 acres, with high litter depth, low forb cover, and low exposure of bare ground. This sparrow
prefers tall grass up to 30-31 inches tall (VA WAP, 2005). No relationship is documented between
perimeter-to-interior ratio and the probability of occurrence for Henslow’s sparrow.

Although to our knowledge we do not have Henslow’s sparrows here, because they were extirpated
from this area, they do still occur elsewhere in Virginia. We believe that, under the management we
propose, the refuge could serve as suitable habitat. The patch sizes and structural dimensions of the
grassland we propose, designed with Henslow’s sparrow needs in mind, will serve as the benchmark
standards for guiding our tall-grass habitat management. However, it is important to recognize that
our management of tall-grass and old-field habitats will benefit other species as well, such as the
northern bobwhite, dickcissel, field sparrow, indigo bunting, blue grosbeak, eastern kingbird, and
orchard oriole.

Northern bobwhites are a high conservation priority for our area. The loss of early succession
habitat, particularly nesting cover and brood range, has been identified as the most significant factor
limiting quail populations (VDGIF, 2008). The habitat loss and resulting population declines have
been attributed to the loss of open lands to development, the transition to “cleaner” agricultural
practices, and to increased predation pressures. While we are emphasizing northern bobwhite under
this tall grasslands objective, according to the BCR 30 Plan, they require patches of bare ground
interspersed with standing vegetation. Within this physiographic region, bobwhites also utilize active
agricultural fields, early successional old fields, lightly grazed pastures, and recent clearcuts.

3-28 Draft Comprehensive Conservation Plan and Envivonmental Assessment



Alternative A. Curvent Management (No Action)

We also predict our management will benefit other grassland
bird generalists, such as the field sparrow and indigo bunting.
Incidentally, scattered small populations of dickcissels are also
showing site fidelity to several of the refuge tracts with tall
grasslands and return each spring and summer. Indications of
breeding include sightings of both sexes and mating attempts. Thisis % &
not a species of concern identified in either the VA WAP or BCR 30,
however.

It would be very desirable if we could also establish the nesting

of bobolink, another declining grassland species, on the refuge.
They are known to breed in Maryland, and the Virginia Gold Book
reports that bobolinks are in the northwest part of Virginia only

in sporadic colonies (Rottenborn and Brinkley 2007). Breeding : - ]
locations are known in Virginia’s Loudoun, Fauquier, Warren, Clarke, LeConte’s sparrow: ©John Fox
Highland, and Augusta counties (Heath, VARCOM, 2006 personal

communication).

Objective 1.3 Grasslands/Migrating and Wintering Habitat

Over the next 15 years, continue to manage the grassland habitat, identified in alternative A,
objectives 1.1 and 1.2, throughout the fall migration and wintering seasons (August through
February) to provide forage and cover for wintering grassland birds identified as species of concern
in the BCR 30 plan and the VA WAP, such as the savannah sparrow, eastern meadowlark, horned lark,
northern harrier, barn owl, and for migrating grassland birds such as bobolink. The total acres and
patch sizes are less stringent during migration and winter, but will be consistent with the management
actions needed to maintain the short- and tall-structure breeding grassland bird habitat described in
objectives 1.1 and 1.2.

Strategies
Continue to:

m Delay burning, mowing, or other treatments until late February or early March in those grassland
fields where tree encroachment is not an imminent threat to maintaining quality grassland bird
breeding or wintering habitat

Monitoring Elements

Continue the monitoring program as funding and staffing permit. That may include:

m winter grassland transect surveys for species composition and relative abundance of grassland
birds in select fields;

m Christmas Bird Counts and other non-standardized but repeated observations of habitat use; and,
m evaluations of habitat quality between planted and non-planted grasslands.
Rationale
Our responsibility for providing grassland bird habitat is not limited to the breeding season. The
refuge acquisition boundary also lies along the western Chesapeake Bay, an important migratory bird

pathway of the Atlantic flyway. Migrating grassland birds stop or winter in refuge grasslands and fallow
fields. Savannah sparrows, swamp sparrows, eastern meadowlarks, horned larks, northern harriers,
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and American pipits are examples of grassland bird species that increase in abundance in the winter.
Bobolinks are abundant locally during spring and fall migration (Rottenborn and Brinkley, 2007) and
are observed consistently during migration on refuge tracts (Spencer personal observation). Sedge
wrens are an occasional visitor at the refuge during migration. Barn owls use its fields year-round.

Objective 1.4 Stable, Long-term Shrub Habitat

Over the next 15 years, continue to manage stable, long-term shrub habitat in areas where our

habitat management decision tool and field evaluations recommend shrub habitat over grassland

or forest management, to support breeding high-priority shrub-dependent birds of conservation
concern identified in the BCR 30 plan, such as the American woodcock, northern bobwhite, and
prairie warbler, as well as species of moderate conservation concern, such the eastern towhee, brown
thrasher, field sparrow, and whip-poor-will. Decision criteria favoring long-term shrub habitat include
the presence of moist soils, habitat patch sizes below 25 acres, or patches in a configuration or location
that do not justify intensive, mechanical grassland management.

Strategies
Continue to:

m Conduct individual field evaluations on all current refuge fields, using habitat management
decision tools (as in Watts 2000, or Upland Habitat Decision Analysis, Mitchell and Talbott 2003,
unpublished, on file at refuge office). Complete an evaluation of individual fields on current refuge
lands within 3 years, and detail those decisions and implementation plans in the refuge HMP.

m Brushhog on a four-year rotational schedule (Watts 2000), or more frequently if necessary, those
areas identified suitable for long-term shrub habitat which require active management, such as
manipulating field corners, edges, and pockets formed by the forest/field interface.

m Identify areas of potentially long-term shrub habitats that could be self-maintaining by virtue of
their hydrology (such as low-lying fields, semi-permanent wet meadows, beaver meadows, or dry,
sandy soils).

m Plant native shrub species where warranted, and as funding and staffing resources permit, to
prevent tall-tree encroachment. Also, promote establishment of volunteer, native shrub species,
where appropriate, through selective thinning or occasional brush-hogging.

m Evaluate cooperatively farmed acres as they come out of production to determine their suitability
as stable, long-term shrub habitats and the opportunity they provide to add the total acreage of
shrub habitat.

m Incorporate this habitat type in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to reflect changes in
the vegetation community that can be linked to corresponding shifts in the avian community.

Rationale

Shrub-dependent species are another rapidly declining bird group due to the loss of this habitat type.
Shrub habitats, because they tend to be transitional in nature in the eastern U.S., have been a fast-
disappearing casualty to certain forestry and agricultural practices and increased development. Shrub-
dependent birds will need to rely more heavily on intentional provisions of this habitat type by land
managers.

American woodcock are morphologically classified as shorebirds, but their habitat preferences
during the year include both uplands and wetlands. They favor woody succession habitats on more
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moist soils where worms are abundant and use the shrubby forest floor for nest sites. Here they are
also well camouflaged for daytime foraging. Because of the high moisture content, these areas tend
to be composed of woody vegetation in either shrubs or young tree species or both. Woodcock also
need more open, short-grass habitat for singing and display territory during the breeding season.
Shrublands in close proximity to short grasslands are ideal.

Prairie warblers favor early succession forests where they can glean insects, especially leaf-eating
caterpillars in the treetops and hide their nests in the foliage.

Eastern towhee and brown thrasher prefer drier shrubby habitats such as is typically found along
forest and field edges where the growth is more complex and offers a variety of fruits, nuts, and
insects among the leaf litter.

The field sparrow, a year-round resident of the refuge and environs, favors old-field/forest edges
where woody encroachment, tall forbs, vines and shrubs are well represented in an otherwise open
habitat, and where it can quickly flee for cover to the adjacent forest. That scenario frequently appears
in landscapes containing a mosaic of field and forest or in regenerating cutover areas. They build their
nests low to the ground in young saplings or shrubs. The whip-poor-will is still somewhat common

in the rural landscape within the refuge boundary compared to more developed regions of the state,
but is believed to be declining at about 23 percent per year between 1980 and 2005 in Virginia (USGS
Breeding Bird Survey 2007). It is essentially a woodland species, but its preferred breeding habitat is
early successional forests with little or no underbrush and abundant insects.

The vegetation structure and food supplies shrub habitats provide benefit other species, such as the
blue-winged warbler and willow flycatcher, which use the refuge during migration, as well as breeding
yellow-breasted chats, and resident gray catbirds.

Because of reduced exposure, patch-size requirements for shrub species are much smaller than the
minimum size requirements for area-sensitive grassland species. Patches less than 25 acres provide
suitable habitat. Minimum patch sizes vary according to habitat quality (vegetation density), landscape
and surrounding vegetation.

In addition, shrub habitat is important because many other birds rely on it at various times during
the year. Shrub habitat comprises various shrub species or a diverse mix of young trees that provides
an abundance of insect food for breeding birds that need to consume large amounts of protein for
reproduction and feeding young. Many shrub species bear fruit in the fall, which helps boost the fat
reserves for migrating or over-wintering birds. The structural density in this habitat provides cover
from predators and shelter from harsh weather. Shrubby, early succession patches in close proximity
to interior forest breeding territories are important for the survival of fledgling forest birds, which
feed on the abundant food sources in relative safety from predators in the dense foliage.

Open fields that are less than 25 acres, and have a high edge-to-interior ratio, are not suitable for
grasslands, yet are adequate for shrub-dependent species (Watts 2000). We are evaluating all fields
with the hydrology, soil type, and size and configuration that would not support quality grassland
habitat for their potential as long-term shrub or wet meadow habitat.

Objective 1.5 Transitional Shrub Habitat

Over the next 15 years, continue to provide interim shrub and early successional forest habitat on
approximately 600 reforested acres (planted or undergoing natural succession) to support breeding
high-priority shrub-dependent birds identified in the BCR 30 plan, such as American woodcock and
prairie warbler, and other species described in objective 1.4. This habitat would occur in a shifting
mosaic of patches across the refuge as we implement decisions to allow fields, shrub, and young forest
to transition to forest.
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Strategy
Continue to:

m Allow some of the existing former crop fields on the Laurel Grove, Hutchinson, Tayloe, Thomas,
Wellford Fee, and Wilna tracts, which are not optimal for grassland and would serve better to
enhance riparian zones or as effective forest interior, to undergo natural succession or planting
in native trees. That would provide temporary shrub habitat for approximately 10-15 years, until
those areas reach a young forest stage.

Rationale

‘We describe the important contributions of shrub habitat under the rationale for alternative A,

objective 1.4 above. The 600 reforested acres we describe in this objective are in the early stages of
transition to forest, and will temporarily (approximately 10-15 years) provide the same structure and
diversity, and thus the same benefits for species of conservation concern, as the long-term shrub habitat.

The former open lands that have been reforested now support priority shrub-dependent species

such as American woodcock and prairie warbler, as well as other shrub species such as blue-winged
warbler (migration), brown thrasher, eastern towhee, field sparrow, northern bobwhite, whip-poor-
will, willow flycatcher (migration), gray catbird, and yellow-breasted chat, and fledglings of two focal
forest species, scarlet tanager and wood thrush. Eventually, these lands will substantially increase the
forest component of the refuge for migrating or forest-dependent birds.

Objective 1.6 Forest Habitat

Over the next 15 years, continue to protect and enhance the biological integrity, diversity and
environmental health of the 3,332 acres of mature upland forests composed of mesic loblolly, mixed
forest, and forest bottomland habitat types in patches of at least 250 acres, to benefit breeding forest
interior birds of conservation concern identified in the BCR 30 plan and the VA WAP, such as the wood
thrush and scarlet tanager.

Strategies
Continue to:

m Acquire land with upland mixed forest in fee simple or conservation easement. Build upon existing
tracts where possible.

m Establish threshold criteria for responding to beaver damage, as noted in “Actions Common to All
Alternatives” narrative, and for disease outbreak intervention.

m Perform early detection and rapid response control of invasive plants and other undesirable
species.

m Target areas characterized by small or narrow patches of disjunctive forest stands that could
be consolidated to increase effective interior, and reduce edge effects. Consolidate through the
reforestation of openings (by either natural succession or the planting of native species) areas that
are not otherwise serving another priority habitat need.

m Create connection corridors from isolated stands, as long as this does not fragment a managed
grassland field, through native plantings or natural succession.

m Incorporate forest habitat types in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to track changes in
forest habitat relative to bird habitat use.
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Monitoring Elements
m Continue the monitoring program as funding and staffing permit. That may include:

Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any other
threats to forest health.

Rationale

Under alternative A, this forest habitat objective combines all forest types on the refuge because
our management is consistent among all forest types; namely, no within stand manipulations are
planned and our focus would continue to be on protection through land acquisition. However, it
should be noted that under alternative B, goal 1, we make a further distinction in our discussion
on “forest habitat” and describe three specific forest types: upland mixed forest (objective 1.7),
hardwood bottomland forest (objective 1.8), and loblolly pine forest (objective 1.9). This is to allow
us to distinguish the planned management activities that differ among each forest type under that
alternative.

Large tracts greater than 250 acres of mature or maturing deciduous forests are in limited supply,
and increasingly are becoming fragmented on a landscape scale throughout the Rappahannock River
Valley. In addition to providing breeding habitat for forest-dependent birds, these forests are important
stopover sites during migration, and are wintering grounds for a variety of birds. They also provide
year-round habitats for a number of amphibian species and at least three state-listed reptile species:
the eastern hog-nosed snake, spotted turtle, and eastern box turtle. The VA WAP lists the hog-nosed
snake as a Tier IV species, and the spotted turtle and eastern box turtle as Tier III species. It is
essential that we maintain and enhance the biological integrity, diversity, and environmental health

of our forest tracts according to Service policy 601 FW3. To this end, we have promoted the natural
forest processes of succession, regeneration, senescence and decomposition, progression toward
structural and species diversity, soil maturation, and the variety of hydrological regimes that add
diversity to forest composition. These factors also serve as the foundation for quality habitat for other
taxonomic groups such as reptiles, amphibians, and macro-invertebrates.

The refuge includes 3,332 acres of large, forested tracts of mature and maturing mixed hardwood,
mixed pine-hardwood (e.g., oaks and pines constitute at least 25 percent of the stocking [Hamel
1992]), hardwood bottomland, and loblolly and Virginia pine. Because of the history of land use,
the refuge forests are highly altered stands that tend toward various mixes of natural and managed
species, age classes, configurations, sizes, and health conditions. In addition to the alterations on
the more upland, level forest tracts, there is substantial diversity of structure, species, and forest
types due to the steep ravines and drainages that bisect the forests. We are unaware of any stands
of old growth, but also we have not done a detailed forest inventory on refuge lands. Many stands
established opportunistically after agricultural production ceased. Another priority in this objective
is consolidating those forested areas into 250-acre or larger patches, either through management or
future acquisition.

The wood thrush and scarlet tanager are two high priority species that are common breeders
throughout the refuge acquisition boundary and on existing refuge lands. We have selected them

as focal species for management because their requirements for patch size, shape dimensions, and
landscape context, as described in the PIF Area 44 Plan, BCR 30 Plan,VA WAP, and other plans

would also benefit many other forest interior bird species, and a variety of amphibians and reptiles
(Rosenberg, et al. 1999 and 2003). Other species identified in the BCR 30 plan and VA WAP that would
benefit from our management include the eastern wood peewee, Kentucky warbler, cerulean warbler
(migrant), Louisiana waterthrush, yellow-throated vireo, and whip-poor-will (Rosenberg, et al. 1999).
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Highly suitable habitat for wood thrush and scarlet tanager consists of

1. mature or maturing deciduous, or mixed forest, patches containing a mosaic of age classes and
structures, with some mid-story species and some areas of early succession

2. a shape approximating a circle or square to provide a low edge-to-interior ratio;
3. contiguous patches of at least 250 acres; and,

4. a context of 70-percent forest in the surrounding 2,500 acres, or is less than half a mile from an
extensive forest tract.

Goal 2: Maintain the long-term biological integrity of the riparian habitat along the
Rappahannock River and its tributaries for bald eagles and other migratory birds and
resident wildlife

Objective 2.1 Riparian Habitat

Over the next 15 years, continue to maintain and enhance the health and diversity of the 1,360 acres
of existing riparian habitat, on Service-owned or easement tracts, to provide food, cover, nest or roost
sites for bald eagles and other native, riparian-dependent wildlife.

Strategies
Continue to:

m On Service-owned lands, widen vegetated riparian buffers to 330 feet or more or connect
disjunctive vegetation buffers through planting of native trees, grasses or forbs, and through
natural succession. Promote a native vegetation composition and structure to facilitate ecological
function and the biological needs of focal species and the diversity of taxonomic groups using this
habitat type.

m Enhance habitats through planting native forest or early successional land cover, and controlling
invasive plants, when staffing and funding resources allow.

Monitoring Elements

m Continue the monitoring program as funding and staffing permit. That may include:

m monitor riparian buffers on refuge easement lands and continue to work with landowners to
maintain or enhance the forest’s buffering functions, if necessary.

Rationale

We define riparian habitat as upland vegetation, typically forested, within a minimum of 330 feet of
open water in rivers and creeks, or marsh habitat. In determining the potential for riparian habitat
within the entire refuge acquisition boundary, from Port Royal to Lancaster Creek, we used aerial
photos to measure the miles of shoreline associated with the river, its tributary creeks, and the edge
of marsh habitat. We calculated that 443 miles of shoreline lie in the refuge acquisition boundary: the
river contributes 146 miles, and the creeks and marshes 297 miles.4 The refuge protects 8 percent of
that total in fee title or easement on 34 miles of shoreline.

In translating that shoreline distance to riparian habitat, we estimate that we protect 1,360 acres of
riparian habitat, or 8 percent of the total potential riparian area within the entire refuge acquisition
boundary.
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Protecting the headwaters of rivers and tributary creeks is vitally important to riparian habitat
protection and management, but it is often viewed as a secondary consideration, after shoreline
protection. In our view, both are crucial for conserving the overall health and integrity of riparian
systems. Clearly, given the amount and distribution of current refuge lands, the direct role of the
refuge in protecting and conserving riparian areas is somewhat limited within its acquisition boundary.
However, we will continue to serve as a resource for local landowners, and encourage their voluntary
pursuit of riparian conservation measures. We will also continue to work with our conservation
partners in implementing education and outreach programs.

Bald eagles are a focal species for the refuge. They use riparian habitat for many purposes throughout
the year including nesting, roosting, and cover. One primary reason bald eagles are drawn to the area
is the quality riparian habitat supporting nesting and roosting in close proximity to foraging habitat.
Wide forests are crucial for bald eagles so that, during the heat of the day, they can roost in the
relatively cooler shade of the deep forest. See objective 2.2 for additional details of our management
specifically for bald eagles.

Riparian areas are also important for other resident and migratory birds. The Northern Neck and
Middle Peninsula, the two landmasses that compose the terrestrial portions of the Rappahannock
River Valley, lie directly in the path of birds migrating along the western side of the Chesapeake
Bay. Various raptors, migratory songbirds, great blue herons, and ospreys all use riparian habitat.
Augmenting the widths and lengths of riparian habitat will greatly benefit the resting, staging, and
stopover needs for migrating birds, and continue to support year-round resident birds.

Wider riparian buffers also benefit other forest-dwelling species such as reptiles, amphibians and
mammals. Wider buffers provide greater ecological benefits for those other wildlife, and for water
quality and aquatic resources. We have established 330 feet as a minimum width for our riparian areas
to maintain nesting habitat for area sensitive birds (Fischer and Fischenich 2000). Our management
will emphasize actions to create the riparian zone widths that meet or exceed that distance.

Objective 2.2 Bald Eagle Roost and Nest Sites

Over the next 15 years, protect all known bald eagle roost and nest sites on refuge lands, which may
vary in number and location each year, to prevent the disturbance of roosting and nesting birds, and
ensure that there is no loss or degradation of vegetation supporting known sites.

Strategies
Continue to:

m Explore shoreline stabilization techniques (such as native plantings of beach grasses, or other
means as deemed compatible), as funding and resources permit, to stem erosion in areas of high-
energy wave action, if feasible.

m Use prescribed fire and mechanical thinning techniques to maintain a relative open understory
and promote regeneration of future roost trees.

m Implement seasonal restrictions on public use to avoid any disturbing activities in roost areas.

m Incorporate this habitat type in ongoing biological surveys, such as habitat-based landbird point
count surveys, winter and summer bald eagle surveys, migration and winter bird counts, and
anuran call counts. Landbird point count habitat classifications in riparian zones would continue to
track changes in riparian vegetation to reflect changes in bird use.

m Engage in public outreach and education and facilitate opportunities to demonstrate riparian
habitat protection on the refuge.
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Monitoring Elements
m Continue the monitoring program as funding and staffing permit. That may include:

m monitor changing bald eagle roost site use and make modifications or repairs as necessary to
ensure favorable roosting conditions at the site.

m monitor and control invasive plants, erosion, human disturbance, and other sources of habitat
degradation as staff and resources permit to protect the integrity of the roost site, nest site, and/or
concentration areas on refuge lands.

Rationale

We describe the importance of riparian habitat under alternative A, objective 2.1. Actively managing
this habitat type to encourage and sustain bald eagle roosting and nesting is one of our highest
priorities. Currently we know of 2 roost sites and 8 nest sites on refuge lands, but this number can
vary each year, as can their locations. Our annual monitoring program, in cooperation with the Center
for Conservation Biology, VDGIF and other partners, helps us identify new locations.

In addition to making provisions to protect riparian zones from the upland side, the protection of
riparian areas from the river or creek-side, in particular those with bald eagle roost sites, is also very
important. We are observing high-energy wave action causing the erosion of some banks and the
loss of beaches and bald eagle roost trees. The Wilna tract, for example, has a 5-acre bald eagle roost
site dominated by 35- to 50-year-old loblolly pine and older oaks that wave action and erosion have
affected. We will continue to monitor that situation and pursue restoration projects as warranted.

Goal 3: Maintain and enhance the biological diversity and environmental health of tidal and
non-tidal wetlands to benefit Federal-listed species, waterfowl and other migratory birds, fish
and shellfish, reptiles and amphibians.

Objective 3.1 General Wetlands Protection

Over the next 15 years, continue to protect and enhance the quality of the existing 1,270 acres of
refuge wetlands for the benefit of Federal-listed species such as sensitive joint-vetch, and wintering
and breeding priority bird species as identified in the BCR 30 plan and VA WAP. In emergent fresh
and brackish marshes, habitat for wintering waterfowl, including American black duck, mallard and
wood duck, and for such species as Coastal Plain swamp sparrow, seaside sparrow, marsh wren, king
rail and least bittern are a priority management consideration. In freshwater swamps, habitat for
species such as Louisiana waterthrush and prothonotary warbler, and spotted turtle are a priority.

In interior marshes and feeder streams, habitat for state-listed fish species of concern such as mud
sunfish, alewife, American shad, American eel, and least brook lamprey are a priority management
consideration.
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Strategies
Continue to:

m Enhance existing forested or early succession buffers on headwaters of streams and the uplands
surrounding wetlands through natural succession or planting of native species to enhance wetland
water quality.

m Engage in outreach and public education events to increase private landowner awareness and
participation in wetland conservation programs.

m Implement recovery tasks for the sensitive joint-vetch as identified in the Sensitive Joint-Vetch
Recovery Plan (USFWS/NE 2005)

> Locate occurrences

> Identify threats such as exotic invasive plant species, seed predation by corn earworm and
tobacco budworm, water withdrawal, runoff, or significant changes in surrounding land use
patterns

> Where feasible, control invasive plants

m Encourage waterfront property owners and local planners in the surrounding community to
implement the Chesapeake Bay Preservation Act

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permit. The
following are all components of how we would measure our success with respect to our means
and fundamental objectives, and the results may trigger adjustments to management strategic, or
result in a re-evaluation or refinement of objectives. Examples include:

> Invasive plants monitoring, particularly for Phragmites
> Secretive marsh bird surveys

> Midwinter waterfowl surveys

> Priority wetland species surveys

> Rate of beach erosion monitoring and identifying disturbance factors in sensitive areas

Rationale

One of the establishing purposes of the refuge is to protect and conserve wetlands (Emergency
Wetlands Resources Act of 1986, 100 Stat.3582-91). Eighty percent of the breeding population

of protected migratory birds in America and more than 50 percent of the total 800 species rely

on wetlands (Mitsch and Gosselink 1993, citing Wharton, et al. 1982). Over 95 percent of the
commercially harvested fish and shellfish species are wetland-dependent. Most freshwater fish
depend on wetlands for spawning, and anadromous fish (e.g. shad, herring, sturgeon, and bass)

rely on them as nurseries for young fry. Wetlands also provide essential ecosystem functions that
technology has yet to rival such as flood mitigation (especially riverine wetlands), storm abatement,
and nutrient and toxic material filtering and removal. Wetlands are also significant for global cycles of
nitrogen, sulfur, methane and carbon dioxide (Mitch and Gosselink 1993).
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The refuge acquisition boundary includes several distinct wetland habitat types.

Tidal freshwater emergent marsh (also known as palustrine emergent wetlands): In these marshes,
priority birds such as American black duck, wood duck, mallard, green-winged teal, common
snipe, solitary sandpiper, spotted sandpiper, marsh wren, American bittern, least bittern, sora, and
king rail occur. Forster’s tern is also observed foraging in the associated open waters in summer.

Tidal freshwater swamp (also known as tidal forested wetlands): In these swamps, priority birds
such as the Louisiana waterthrush, prothonotary warbler (the only cavity-nesting warbler), worm-
eating warbler, red-headed woodpecker, and wood duck occur.

Tidal brackish emergent marsh: This habitat type contains more salt tolerant species than tidal
fresh marshes. In these habitat areas, priority bird species such as American black duck, seaside
sparrow, coastal plain swamp sparrow, marsh wren, northern pintail, and, as a rarer migrant or
second breeder, sedge wren, occur.

Non-tidal riparian forested wetlands (along the lowland margins and also known as hardwood
bottomlands): In these habitat areas, high priority bird species such as Louisiana waterthrush,
worm-eating warbler, cerulean warbler and Swainson’s warbler (in the adjacent laurel thickets),
and Kentucky warbler occur. Purple martin also may nest in snags in these areas, and several
great blue heron rookeries and bald eagle and osprey nests are found along the riverine interface
of these wetlands.

Wet meadows, ponds, and vernal pools: These often are created by beaver activity in the upper
reaches of the feeder creeks and drainages. In these habitat areas, priority species such as
common yellowthroat, swamp sparrow (winter), willow flycatcher and sedge wren (migration)
occur. Those areas are also important breeding grounds for amphibians. Fish may also be present.
Depending on the expanse and depth of the water, green heron, pied-billed grebe, and teal may
also use this wetland habitat.

Controlling and preventing the spread of invasive plants, particularly Phragmites, is an essential
component of wetland protection and management of the Atlantic coastal states. Phragmites spreads
rapidly and displaces native vegetation, posing a conservation threat to wetland-dependent species
that evolved with the historic vegetative communities. Phragmites will negatively affect food and cover
resources for many wildlife species and nesting substrate and spawning habitat for fish, and may raise
the elevation of the marsh floor.

Currently, all refuge land that borders wetlands provides at least a 100-foot buffer in grassland or
forest vegetation, but that is a very small fraction of what needs to be buffered and protected within
the entire refuge acquisition boundary.

Objective 3.2 Shoreline Zone

Over the next 15 years, continue to protect and enhance refuge beaches and intertidal zones,
including actions to minimize loss from erosion caused by high energy wave action, in order to benefit
species such as nesting turtles, herons, and shorebirds that use this zone for foraging, roosting, or for
access to adjacent riparian or marsh habitats for critical stages of their life cycles.
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Strategies
Continue to:

m Stabilize eroding beaches through native plantings of beach grasses, coir logs, or other means as
deemed compatible with the resources being protected, to stem erosion in areas of high-energy
wave action.

m Engage in public outreach and education and facilitate opportunities to demonstrate beach habitat
protection on the refuge.

m Manage public use in these areas to ensure compatibility of visitor activities, especially during
sensitive times of the year for wildlife.

Rationale

Refuge lands currently include approximately 3 miles of beach or intertidal habitat mostly on the
Wilna, Island Farm, Port Royal, and Styer-Bishop tracts. Tiger beetles, shorebirds, and nesting turtles
either use this habitat for foraging or for gaining access to adjacent areas important to their life cycles.
Erosion from tidal energy or wave action from boating is a concern, as is human disturbance from
watercraft using near-shore areas. We will continue to explore and evaluate stabilization techniques to
determine which is most effective and practical for refuge lands.

Goal 4: Promote enjoyment and stewardship of our Nation’s natural resources by providing
quality, wildlife-dependent recreation and education opportunities on refuge lands and
waters.

Objective 4.1 Deer Hunting

Over the next 15 years, continue to provide an annual deer hunt to manage the white-tailed deer
population, protect habitat, and provide wildlife-dependent recreation on the Wilna, Wright, Tayloe,
Hutchinson, Thomas, Port Royal, Toby’s Point, Mothershead, and Laurel Grove tracts.

Strategies
Continue to:

m Implement the annual lottery, permit-based hunt program. (See the additional details of the
program in chapter 2, “Affected Environment,” “Visitor Services Resources—Priority Public Use
Activities.”)

m Distribute annual special use permits to area dog owners, permitting access to retrieve trespass
dogs during the deer hunt season. Continue to annually evaluate the program and make
improvements when necessary.

m Obtain data from the VDGIF assessment of the health of the Northern Neck/Middle Peninsula
deer populations and adjust the hunt program accordingly to assist in cooperative population

management.

m Work with partners and volunteers to implement this program.

Rappahannock River Valley National Wildlife Refuge 3-39



Chapter 3: Alternatives

Rationale

The Improvement Act identifies hunting as priority wildlife-dependent recreation and it is an
established traditional use in the local area. Executive Order #13443, issued by President Bush in
August 2007, directs the Service and other land management agencies “...to manage wildlife and
wildlife habitats on public lands in a manner that expands and enhances hunting opportunities,
including through the use of hunting in wildlife management planning.” We have offered hunting on
the refuge since 2002.

In 2002, we issued a final refuge hunt plan and environmental assessment after a 30-day period

for public review and comment. The refuge hunt program first implemented in 2002 conformed

to state regulations and additional refuge regulations stipulated in Title 50 of the Code of Federal
Regulations. As the objectives in that hunt plan state, we intend to maintain the deer population at a
level commensurate with available habitat, to maintain the health of the herd and prevent the habitat
degradation that accompanies overpopulation.

We recognize hunting as a healthy, traditional outdoor pastime, deeply rooted in our American
heritage. When managed responsibly, this activity can instill a unique understanding and appreciation
of wildlife, their behavior, and their habitat needs, as well as their role in the surrounding
environment. Additionally, deer hunting provides assistance with statewide deer population control
efforts.

Using data collected by the VDGIF and their statewide population analysis, the refuge extrapolates
population estimates and adjusts refuge program goals annually, as needed. General information and
refuge specific hunting regulations can be seen in chapter 2, “Affected Environment,” “Refuge Visitor
Services Program—Priority Wildlife-dependent Recreational Uses.” As in all refuge programs, we
make special accommodations whenever possible to further facilitate accessibility, upon request.

Objective 4.2 Recreational Fishing

Over the next 15 years, continue to provide daily quality ...:5-.__." _-
fishing opportunities at Wilna Pond on the Wilna tract. e

Strategies
Continue to:

m Maintain accessible fishing pier. Pier may be closed
certain dates for environmental education or deer
hunting activities. We post notifications of those
dates on the refuge website and on signs located at
the refuge entrance and at the Wilna Pond at least
48 hours prior to its closure. However, it is possible
that emergency situations may arise on the refuge
resulting in closures not anticipated in advance.

m Maintain boat launch to facilitate hand-launch boat
fishing access to the Wilna Pond. In an effort to
provide fully accessible facilities, special use permits
can be obtained from the refuge manager allowing the
use of trailers to transport boats to the launch site.

m Improve and maintain Wilna tract access roads and Youth fishing day: USFWS

parking areas.
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m Host the annual Kids’ Fishing Day event for at least 30 youth, ages 5-15 years. The event includes
a Fishing Clinic and fishing in the Wilna Pond. Partners for this event include the Friends
group, Office of Fisheries Assistance, VDGIF, Boy Scouts, other youth organizations and private
companies.

m Provide visitors with general information on the fishing program and refuge specific regulations
through the refuge website, informational signs located at Wilna Pond, and the fishing brochure,
which is available at the information sign located along the refuge entrance road and at the refuge
headquarters.

m Work with the Friends group and volunteers to implement and maintain the fishing program.
Rationale

The Improvement Act identifies fishing as priority wildlife-dependent recreation. It states, “Compatible
wildlife-dependent recreation is a legitimate and appropriate general public use of the System.” As
with hunting, we recognize fishing as a healthy, traditional outdoor past time. It, too, promotes public
understanding and appreciation of natural resources and their management on all lands and waters in
the Refuge System.

We have provided a recreational fishing program at the Wilna Pond on the Wilna tract since 2003.
Additional details of the fishing program and refuge specific regulations can be seen in chapter 2,
“Affected Environment,” “Refuge Visitor Services Program—Priority Wildlife-dependent Recreational
Uses.” In preparing for that program, the Virginia Office of Fisheries Assistance in Gloucester, VA,
conducted an assessment of the fishery resources and water quality parameters of the Wilna Pond

in 2000. After a favorable assessment, we issued a “Fishing Management Plan and Environmental
Assessment” following a 30-day period of public review and comment.

‘We will continue to provide recreational fishing opportunities at the Wilna Pond. Although no refuge
fees are associated with this public fishing opportunity, we require anglers to comply with VDGIF
regulations, which include obtaining a state fishing license. We have enacted additional refuge-specific
regulations (see chapter 2, “Affected Environment,” “Refuge Visitor Services Program—Priority
Wildlife-dependent Recreational Uses”) to minimize any impacts on wildlife and water quality. We
make special accommodations whenever possible to facilitate accessibility further, upon request.

‘We will take an adaptive management approach to maintaining the fishery resources of the refuge.
The 2000 assessment of the fishery and water quality at Wilna Pond allows us to measure changes
over time, from which we would determine when to implement necessary changes to ensure the
fishery resource remains healthy and sustainable. We will conduct future assessments in cooperation
with the Office of Fisheries Assistance.

Objective 4.3 Wildlife Observation and Photography
Over the next 15 years, continue to provide opportunities for quality wildlife observation and

photography daily at the Wilna tract, and by reservation at the Hutchinson, Tayloe, Port Royal, and
Laurel Grove tracts. Provide public access on 9.21 miles of road and 2.40 miles of trail.
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Strategies
Continue to:
m Provide daily, sunrise to sunset, access at the Wilna tract on designated roads and trails.

m Maintain 9.21 miles of public roads and 2.40 miles of trails that provide access to wildlife
observation and photography opportunities.

m Provide general information on opportunity availability in the following publications and electronic
media: Friends website, National Park Service Chesapeake Gateways Network website, Virginia
Birding and Wildlife Trail website and guidebook, and refuge website and general brochure.

m Maintain existing benches, overlooks, and fishing pier at the Wilna tract.

m Construct and install informational signs with brochure racks at Wilna, Hutchinson, Tayloe, Port
Royal, and Laurel Grove tracts.

m Improve parking areas at Wilna, Hutchinson, and Tayloe tracts.
m Complete Laurel Grove trail in cooperation with volunteers.

m Work with the Friends group and volunteers to implement and maintain wildlife observation and
photography opportunities.

m Provide opportunities for expert-led bird or nature walks or observations of phonological events.
Rationale
The Improvement Act identifies wildlife observation and photography as priority wildlife-dependent
recreation. They promote the understanding and appreciation of natural resources and their
management on all lands and waters in the Refuge System.
Since 2003, the refuge has provided daily opportunities for wildlife observation and photography at the
Wilna tract and, by reservation, at the Hutchinson, Tayloe, Port Royal, and Laurel Grove tracts. Those
activities can take place on designated refuge roads, trails, piers, and overlooks (see figures 14-18).
Objective 4.4 Environmental Education
Strategies
Continue to:

m Facilitate the use of the Wilna tract outdoor classroom, for at least three visits per year, by
encouraging partnerships with local educators and others with an environmental education
curriculum based on refuge resources.

m Schedule education-oriented groups (e.g., school groups, Northern Neck Chapter of the Master
Naturalists). Program details are in chapter 2, “Affected Environment,” “Visitor Services

Resources—Priority Public Use Activities.”

m Provide staff or volunteer-led orientations to visiting groups.
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m Maintain the Wilna tract as our primary outdoor classroom site. Environmental education visits
receive priority use of the Wilna Pond fishing pier. We would notify visitors through the refuge
website and signs posted on the refuge entrance road and at Wilna Pond.

m Utilize Wilna tract lodge as an indoor classroom. Maintain environmental education materials and
supplies available for loan to visiting groups.

m Work with Friends of the Rappahannock and volunteers to maintain and implement the
Environmental Education program.

Rationale

The Improvement Act identifies environmental education as a priority wildlife-dependent recreation
activity. It teaches students the history and importance of conservation and ecological principles and
scientific knowledge of our Nation’s natural resources. Through that process, we can help develop a
citizenry that has the awareness, knowledge, attitudes, skills, motivation, and commitment to work
cooperatively toward the conservation of our Nation’s environmental resources.

Environmental education within the refuge incorporates on-site and off-site programs and activities
that address the audience’s course of study, refuge purpose(s), physical attributes, ecosystem
dynamics, conservation strategies, and the Refuge System mission. It promotes understanding

and appreciation of natural resources and their management on all lands and waters in the Refuge
System, and helps to raise awareness, understanding, and appreciation of the role of the refuge in
the Chesapeake Bay watershed and its contribution to migratory bird conservation. The refuge has
provided environmental education opportunities at the Wilna, Tayloe, and Hutchinson tracts for the
past 5 years.

As discussed earlier in this chapter, in light of limited existing and projected refuge resources, we
made a difficult decision at each refuge regarding which two of the six priority public uses would
receive management emphasis. Although we determined that wildlife observation and hunting would
be the priorities for this refuge, it still contains valuable resources that offer excellent environmental
education opportunities without expending significant staff or funding.

Therefore, to provide those opportunities, we have established an educator-led program at the Wilna
Pond. That site will serve as an outdoor classroom for teachers and other organized groups to explore
the natural environments found in wetland, open water, grassland, and forested habitats on the

refuge and includes access to an accessible restroom, pier, and nature trails. In 2007, we completed
construction of a multi-purpose building adjacent to the site that will provide an indoor classroom
space. Equipment such as microscopes, water testing equipment, nets, measuring devices, and other
activity supplies is available to education groups visiting the refuge. By providing that equipment, the
refuge staff hopes to encourage educator-led activities on-site. Although our Environmental Education
Program encourages self-guiding visits, staff or volunteers will greet groups and provide a brief
introduction. This site, with its environmental education opportunities, contributes to the Service
objective of connecting children with nature.

Objective 4.5 On-site Interpretation

Over the next 15 years, continue to provide at least six informational signs at the Wilna, Hutchinson,
Tayloe, Port Royal, and Laurel Grove tracts, and accommodate at least four pre-scheduled group visits
annually.
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Strategies
Continue to:

m Maintain three existing informational signs and brochure dispensers at Wilna and Hutchinson
tracts.

m Provide staff or volunteer-led orientations to visiting groups.

m Install three additional informational signs and brochure dispensers at Tayloe, Port Royal, and
Laurel Grove tracts.

m Provide interpretive talks and tours to at least four pre-scheduled groups.
m Allow partners to conduct compatible resource management programs at the refuge.
m Work with the Friends group and volunteers to maintain and implement this program.

m Provide informational brochures at existing informational signs at Wilna and Hutchinson tracts
and refuge headquarters.

Rationale

The Improvement Act identifies interpretation as priority wildlife-dependent recreation. It includes
activities, talks, publications, audio-visual media, signs, and exhibits that convey key messages about
natural and cultural resources to visitors. It provides opportunities for visitors to make their own
connections to the resource, which invites participation in resource stewardship and helps refuge
visitors understand their relationships to, and impacts on, those resources.

The refuge interpretive program includes a variety of experiences that appeal to varying audiences,
visitor interests, and learning styles. Quality self-guiding services as well as personal contacts enable
us to reach a larger audience, be more readily available, and allow visitors to use them at their own
pace, while still initiating discussion and providing answers to questions. Current efforts include

on and off-site talks and tours as well as written information provided through informational signs,
brochures, and websites. We use visitor and attendee feedback to evaluate the effectiveness of our
program.

Objective 4.6 Off-site Interpretation

Over the next 15 years, continue to provide at least five off-site interpretive opportunities annually for
civic groups, conservation organizations, and community events on a pre-scheduled basis.

Strategies
Continue to:
m Provide presentations for scheduled meetings of area civic groups and conservation organizations.

m Provide refuge-specific exhibits for scheduled fairs, festivals, and other community events utilizing
interpretive displays.

m Maintain the refuge website to provide information on refuge resources, issues, wildlife, and
habitat management highlighting its role in migratory bird conservation.

m Provide informational brochures to local businesses and distribution locations.
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m Work with the Friends group and volunteers to implement and maintain the Interpretative
program.

Rationale

Same as rationale for alternative A, objective 4.6

Goal 5: Communicate and collaborate with local communities, Federal and state agencies,
and conservation organizations throughout the lower Rappahannock River watershed to
promote natural resource conservation and the mission of the National Wildlife Refuge
System.

Objective 5.1 Outreach to Elected Officials

Over the next 15 years, continue to inform elected officials, representing the 5 counties where current
refuge tracts are located, about the refuge purposes and management activities on an annual basis, or
as significant issues arise.

Strategies

Continue to:

m Make a personal appearance annually before the respective board of supervisors of each of the
five counties, to present an update of refuge activities.

m Invite Federal, state, and local elected officials to attend and participate in outreach events held on
the refuge.

m Invite Federal elected officials to attend guided tours of the refuge to display particular
accomplishments, view outstanding natural resource areas, demonstrate management activities,
and highlight challenges.

m Provide written or personal briefings for members of Congress, or their staffs, as needed or as
requested, to inform them about important refuge issues.

Rationale

Gaining support from Federal, state and local elected officials is essential to meeting our goals. This
can only happen when these elected officials are fully informed, and understand and appreciate the
significant contribution of the refuge to the Refuge System and the quality of life and conservation
of Federal trust resources in Virginia. We regularly inform elected officials about upcoming refuge
events, and have hosted them on the refuge on several occasions.

Objective 5.2 Community Outreach

Over the next 15 years, continue to conduct up to 10 outreach programs or events annually,5 and
initiate up to 10 news articles to increase community understanding and appreciation of the refuge’s
significance to natural resource conservation and its contribution to the Refuge System, and to garner
additional support for refuge programs.
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Strategies
Continue to:

m Issue news releases on significant accomplishments, to advertise special events, and to announce
major management initiatives.

m Honor requests for speaking engagements by local community and civic organizations to inform
members about refuge purposes and activities.

m Maintain refuge website

m Provide educational workshops on local natural resource topics and encourage citizen science
projects

Rationale

We strive to develop an effective outreach program targeted at local communities and residents who
may be unaware that a national wildlife refuge is nearby. It is particularly important that local residents
understand, appreciate, and support the Refuge System mission and the refuge’s unique contribution
to that mission. Our current program consists of regular news releases, participation in community
events, and regular presentations to local civic organizations.

Objective 5.3 Private Landowner Assistance/Invasive Plants

Over the next 15 years, continue to assist private landowners and other cooperators in controlling
Phragmites on their lands.

Strategies
Continue to:

m Seek grant, matching, or in-kind funding contributions to continue our current Phragmites control
initiative on private lands with cooperators

Rationale

The area within the refuge acquisition boundary totals over 250,000 acres. The refuge is authorized
to protect up to 20,000 acres. There are many important habitats in the lower Rappahannock River
Valley that will remain in private ownership, even when the refuge acquisition program is complete.
The Fish and Wildlife Coordination Act of 1956 (16 U.S.C. 661) and the Fish and Wildlife Act of 1956
(16 U.S.C 742a-742j) allow Federal resources to be used on private lands. Using our expertise and
resources to assist private landowners will provide more conservation value for fish and wildlife
resources of concern, than if we only worked within refuge ownerships. This is particularly true with
regard to invasive species control and other habitat restoration projects. Invasive species that are
allowed to flourish on private lands can easily spread to refuge lands that may have been previously
unaffected. Our efforts to assist private landowners are consistent with the “early detection-rapid
response” approach to invasive species control advocated by the Service and its partners.

Our Phragmites control and education program, in conjunction with the Rappahannock Phragmites
Action Committee, is one example of our successes in working with private landowners. We developed
an outreach brochure and poster, and collaborated with more than 240 private landowners in
controlling hundreds of acres of Phragmites along 70 miles of the Rappahannock River. We hope to
continue to expand this effort over time to keep that invasive plant from increasing its territory, and to
use it as a model to assist landowners in controlling other invasive plants on private lands.
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In 2007, we also provided an invasive species workshop for the community, which was well attended.
There is interest in expanding these workshops in other parts of the refuge area. We believe that
many landowners in the vicinity of the refuge would gladly take on more responsibility in managing
their lands to benefit wildlife if they had more assistance in the form of technical advice and a helping
hand to get started, whether in controlling invasive species or restoring or enhancing habitat. Current
staffing is insufficient to significantly expand our assistance to private landowners, but there are
funding sources specifically targeted for improving wildlife habitat on private lands that could be
competitively directed to the refuge to implement on-the-ground projects. We will employ innovative
methods to structure a new position that draws from all available funding sources to expand our
assistance to private landowners.

Objective 5.4 Intergovernmental Partnerships

Over the next 15 years, continue to maintain our collaborative relationships with Federal, state, and
local governmental agencies to fulfill mutual natural resource conservation goals.

Strategies
Continue to:

m Offer office space to VDGIF through an existing memorandum of agreement, facilitating close
collaboration on biological, recreational, and law enforcement programs.

m Collaborate with the Virginia Department of Conservation and Recreation on rare plant and
animals, and exemplary plant community conservation, including invasive species control,

through an existing Cooperative Agreement.

m Coordinate land conservation efforts with the Department of the Army at Fort A.P. Hill though an
existing memorandum of understanding.

Rationale

We work closely with many agencies on special projects, sharing expertise and other resources. We
would continue these partnerships, and encourage new ones, to enhance our ability to achieve goals
and objectives.

Objective 5.5 Local Project Partnerships

Over the next 15 years, continue to coordinate with existing partners to help us meet our wildlife,
habitat, and visitor services objectives.
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Strategies
Continue to:
m Support and offer guidance to the Rappahannock Wildlife Refuge Friends organization

m With our Friends group, join other members of the Chesapeake Bay Gateways Network to
highlight the natural bounty of the bay.

m Collaborate on special projects with existing partners, including the Alliance for the Chesapeake
Bay, Essex County Countryside Alliance, Friends of the Rappahannock, garden clubs of the
Middle Peninsula and Northern Neck, Middle Peninsula Land Trust, Northern Neck Audubon
Society, Northern Neck Land Conservancy, Tidewater Resource Conservation and Development
Council, Virginia Herpetological Society, Virginia Native Plant Society, Virginia Society of
Ornithology, and other organizations with similar missions.

m Collaborate with educational institutions to conduct research and investigations to seek answers to
important natural resource issues on the refuge and within the Refuge System and to contribute to
our basic understanding of important natural resource issues.

Rationale

As in our discussion of land protection, working in partnership with others provides additional
resources with which we can achieve our refuge goals and objectives. Our partners provide valuable
assistance in accomplishing refuge projects in all our program areas.

.
.
Towing osprey chicks to a new platform: USFWS
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Alternative B. Enhanced Habitat Diversity (Service-preferred Alternative)

In addition to actions common to all alternatives, alternative B represents an extension and
progression of all areas of refuge management. Under alternative B, we would enhance and expand
our grasslands management program, and would improve forest habitat conditions. We would
construct a new administrative site and visitor contact facility and improve visitor infrastructure and
programs.

Habitat Management

The maintenance of grasslands requires continuous management to keep that habitat from succeeding
into shrub and forest stages and to control invasive species. Depending on the soil types, prior

land use, and surrounding plant communities, grasslands may require annual, biennial or triennial
treatments to return them to the desired conditions. We accomplish that most commonly by mowing
and prescribed burning, but we sometime use herbicides, discing, and planting to increase plant
diversity or to achieve desired structural characteristics.

Under this alternative, we would expand our intensive grassland/old field management up to a
maximum limit of 1,200 acres. In addition to the techniques mentioned under alternative A, we may
consider grazing as well. These management acres would include our existing 700 acres of grasslands,
most of the 210 acres currently in cooperative farming, and an additional 200-250 acres of open land,

of an appropriate size and shape, to be included in this management regime from future acquisitions.
Cooperative farming as it exists today would be phased out within 5 years of approval of this CCP,
unless it is determined that farming provides an added benefit to targeted wildlife species or could be a
component of our interpretive outreach program describing the history of land use in the region and its
affect on wildlife. Our implementing an adaptive management approach will facilitate those decisions,
by allowing us to test other practices, monitor their impacts and compare them to current management,
thereby providing a substantive basis for changing the farming program as results indicate.

‘We would monitor planted or existing mixed forest habitat types for invasive species and diseases, and
treat them as funding and staffing permit. We would manage planted pine forest by pre-commercial
and commercial thinning, and then leave it to mature and, eventually, convert to mixed pine and
hardwoods. We would continue to monitor tidal marshes for the presence of Phragmites and other
invasive plants, which we would treat as funding and staffing permit. If we encounter additional
opportunities to restore previously drained wetlands, we may add to the present 56 acres of wet
meadows for the benefit of waterfowl and other wetland-dependent species. As opposed to large,
managed waterfowl impoundments, those areas are typically small, formerly drained areas that, with
minimal management, can function as vernal pools for amphibians or small feeding areas for migrating
and wintering birds.

Inventories and Monitoring

As with alternative A, we will continue existing monitoring and inventory efforts as long as they
continue to provide useful information and we have the necessary resources to accomplish them. We
will target any alterations or additions to these on-going surveys toward helping us understand better
the implications of our management actions and ways to improve our efficiency and effectiveness.
With the continuation and expansion of early successional habitats, we will likely continue to monitor
the effects of our management techniques on targeted grassland species. We will also continue to seek
ways to reduce our management costs for establishing and maintaining grasslands.

Visitor Services

Under alternative B, we would expand existing opportunities for all six priority public uses, with
an emphasis on two of them: hunting and wildlife observation. Figures 13-17 present current and
proposed public use opportunities under alternative B.
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We will seek partnerships to help us achieve new and expanded programs, including new observation
trails, interpretive water trails (in conjunction with the Chesapeake Gateways Network), and waterfowl
and spring turkey hunting. Although we would not emphasize the other four priority uses to the same
degree, we will also look for partnership opportunities to continue our modest interpretation and
teacher-led environmental education programs, and provide additional access for freshwater fishing.

One of the interpretive messages that we would like to expand upon, if resources are available, is

the role that farming has traditionally played in wildlife conservation over the past century, and why
refuges have evolved from planting non-native crops to re-establishing native habitats as the best
way to benefit fish and wildlife. It was not that long ago that the prevailing techniques for wildlife
management included establishing food plots, often using annual plantings. A more recent Service
policy on refuges is to focus on re-establishing native vegetation that historically occurred on the
landscape were the refuge is located. This change in philosophy is still in its early stages and not yet
well understood by many. Our planned interpretive message would acknowledge the important role
that farming played in earlier eras of wildlife management, and discuss the rationale behind the more
recent methods.

In expanding opportunities for compatible outdoor recreational opportunities, we hope to contribute
to communities around the refuge, both in terms of health and well-being, and economically. We will
join other agencies and organizations to promote connecting children with nature, thereby reducing
“nature-deficit disorder.” A growing body of research suggests that a lack of direct involvement with
the outside world may be contributing to a variety of maladies affecting children in today’s society
(Louv 2005). By offering places and programs where children and their parents can observe wildlife in
natural settings, and learn to appreciate hunting and fishing, we will contribute to the growing national
initiative to reconnect children with nature.
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Research has also shown that by offering places where visitors can enjoy watching birds and other
wildlife, local economies benefit. Benefits come in the form of increased sales by local businesses

for food, lodging, fuel, and supplies and from associated tax revenues. We plan to offer opportunities
in all five counties where the refuge manages land, and have contact sites planned in three of those
counties (Caroline, Essex, and Richmond). We will work cooperatively with King George County to
co-administer the Wilmot Landing site on the river at our Toby’s Point tract. We will nominate the
refuge tract in Westmoreland County to be included on the Virginia Birding and Wildlife Trail, and will
consider expanding opportunities based on future land acquisitions.

As noted previously, we plan to de-centralize our visitor contact areas in recognition of the
geographically dispersed nature of the refuge. We will take advantage of this geographic spread to
attract visitors from a wide area by establishing several strategic points of contact, using informational
signs or pavilions. Washington, D.C. is only about 70 miles from our Port Royal unit, which is located
near the intersection of two major secondary routes of travel, U.S. routes 17 and 301. Travelers often
use them to avoid gridlock on Interstate 95. Some 7,000 vehicles per day pass the Hutchinson tract

on route 17 near Tappahannock, which is approximately 50 miles from Richmond. The Northern
Neck of Virginia, where most of the refuge owned lands lie, is becoming an important tourist
destination. The refuge includes two sites on the Virginia Birding and Wildlife Trail. Our Laurel
Grove tract is conveniently located near the expanding populace of the Kilmarnock/White Stone area.
Small investments in directional signage and self-service facilities at those strategic locations offer
exceptional opportunities to reach many thousands of visitors and residents over the 15-year horizon
of this plan.

Refuge Administration

This alternative proposes that we achieve a level of staffing that meets the minimum requirements
for a refuge complex of this size and importance by adding four positions: a visitor services specialist,
a biological technician, a maintenance worker, and a private lands biologist. We would base any
increases in staffing on available, permanent sources of funding, and would consider them in the
context of regional and refuge priorities.

We would seek to construct a new small refuge headquarters, using regional design standards, instead
of using the 19th-century Wilna House. We would keep the Wilna House occupied, as the best way

to ensure its continued maintenance. Our first option for maintaining the Wilna House would be to
seek a partner to help in interpreting and protecting the historic aspects of that nationally significant
structure while also educating visitors about the Refuge System and natural resource conservation.

Of the currently owned refuge properties, the Hutchinson tract offers the best location for a new
headquarters. If the refuge were selected as the site of a cross-program Service office, we would need
to expand our headquarters building.

Rather than develop one large visitor center, we propose creating several smaller visitor contact and
welcome areas at strategic locations, including Port Royal, Tappahannock, Farnham, and near Warsaw.
We would seek partnerships to accomplish that: for example, sharing a facility, or sharing staff. That
may require the construction of information signs and stations that would interpret specific refuge
messages. If located on the Hutchinson tract, a new headquarters would serve a dual function as a
visitor welcome area.

Over the 15-year horizon of this plan, the old barns now serving as maintenance and equipment
storage facilities would be replaced with structures that are more modern. That is necessary to protect
our investments in new equipment, including a tractor, backhoe, bobcat, and various attachments.

As in alternative A, the use of the travel trailers by interns, researchers, volunteers and temporary
employees, and the mobile home office by the VDGIF would continue. The section that follows
describes in detail the goals, objectives, and strategies that we would implement in alternative B.
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Goal 1: Contribute to the biological diversity of the mid-Atlantic region by protecting,
enhancing, and restoring the refuge’s upland habitats, with an emphasis on breeding,
migrating, and wintering birds.

Objective 1.1 Short-Structure Grasslands/Breeding Habitat

Within the next 15 years, maintain and enhance up to 350 acres of short-structure native grasses and
forbs, in fields with a minimum patch size of 50 acres and with perimeter-to-interior ratios ranging
between 0.018 and 0.023 to meet the breeding season (May through June) habitat requirements of the
grasshopper sparrow and other priority grassland-dependent birds identified in the BCR 30 plan and
the VA WAP. Short-structure fields will also be defined by parameters including average vegetation
heights up to 30 inches, a ratio of grasses to forbs between 2:1 and 3:1, no stand-replacing invasive
species, and a patchy distribution of bare ground. Enhance grassland patches fragmented by artificial
or unnecessary features through management that increases the percentage of effective interior
habitat from its present levels.

Also in 15 years, achieve approximately 60-percent use by grasshopper sparrows in available short-
structure grasslands on a 5-year average with a targeted density of about one pair every 4 to 8 acres.
This is based on the breeding territory sizes (2—4 acres) and the average breeding density on the best
refuge fields now being managed as grasslands (7.6 acres per territorial male; years 2004-2007).

Strategies
Continue to:

m Use habitat management decision tools (as in Watts 2000, or Upland Habitat Decision Analysis,
Mitchell and Talbott 2003, unpublished on file at refuge office) and field evaluations to determine

1) which fields are best to sustain as grassland habitat,

2) which non-optimal grassland fields to replace with fields of higher potential for optimal
grassland, and

3) which fields coming out of crop production we should evaluate for their potential for optimal
grassland habitat.

Important criteria in the decision tool include the proximity to other grasslands or agricultural fields,
the shape, size, perimeter-to-interior ratio, and soils type, or the number of hours of sunlight per day
a field receives. Increase the percentage of effective interior by switching sub-optimal grasslands with
units of higher potential for optimal grassland, and build upon existing grasslands as opportunities
become available.

m Remove trees and linear structures, such as fences and abandoned irrigation equipment,
which cause fragmentation, edge effects, or spreading of woody plant seedlings in grasslands.
Consolidate adjacent fields separated by these edge-forming features into larger units.

m Use prescribed fire as needed to remove biomass, stimulate native grass and forb growth, or
reduce woody encroachment. Timing depends on specific fire objective: late winter, if only
biomass removal is the objective so that cover and food would still be available during most of
the winter; or, in early spring or late summer-early fall, if reduction of woody encroachment is
necessary.

m Mow, brush-hog, disc and use herbicides as needed outside the breeding season. Some fields
will require annual treatment where trees are problematic. Use only EPA-approved chemicals
after developing an annual pesticide use proposal for each chemical approved by the Regional
Contaminants Coordinator
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m Plant native species of grasses and forbs to improve stand cover with the desired structural
characteristics.

m Incorporate this habitat type in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to reflect changes in
the vegetation community that can be linked to corresponding shifts in the avian community.

Within 5-10 years of CCP approval:

Explore “flash” grazing as a tool for manipulating grasslands to create structural variation and set
back succession in selected fields. This technique uses temporary or shorter rotation grazing.
Designate fallow and unplanted fields and fields planted with warm season grasses as prospective
sites for experimental grazing, well after the bird-breeding season. Evaluate the quantity of grazing
(e.g. vegetation height, percent of area grazed, percent of area avoided), and vegetation response
(e.g. re-growth of grazed plant, changes in vegetation composition) to determine if this strategy would
meet population objectives. A grazing program would require a new compatibility determination and
public review. Monitor to insure grazing does not introduce invasive species and discontinue if the
costs do not outweigh the benefits.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to assess
patterns of use and distribution of breeding grassland birds. The following are all components of
how we would measure our success with respect to our means and fundamental objectives. Results
may trigger adjustments to management strategies, or trigger a re-evaluation or refinement of our
objectives. Examples of monitoring or surveys that we may implement include:

> To measure abundance, relative abundance, and density (where appropriate), survey during
the breeding season at this latitude (late May through June) on selected fields annually
throughout the life of the CCP

> To evaluate quality of grasslands for grasshopper sparrows, conduct periodic vegetation
surveys during the breeding season at bird points for height, grass-forb ratio, and bare ground.
If sparrow density or percent occupancy falls, and grass height, grass-forb ratio and percent
bare ground is suggestive as being the cause, then this would be a trigger point for evaluating
the management regime of the grassland

> To maintain desired quality and characteristics of grassland, annually conduct scouting for
invasive plant species. We will afford zero tolerance to highly invasive or stand-replacing
species. Occurrences or stands of more stable patches of invasive plants may be tolerated
in the short term as long as their cumulative coverage is no more than 25 percent of a given
management unit, and fundamental objectives are not compromised.

Rationale
Importance of Grassland Habitat in Both a Regional and Local Context

The Service has the responsibility for protecting migratory birds under international migratory bird
treaties with Mexico and Canada. Providing habitats for declining grassland-dependent species on
this refuge will counter habitat loss elsewhere within the mid-Atlantic, western coastal plain region.
‘We also consider the needs of birds of conservation concern on a sub-regional or statewide scale

as identified in the VA WAP and BCR 30 Plan, and for which the refuge appears to contribute some
responsibility, such as eastern meadowlark (VA WAP Tier IV species) and American woodcock (VA
WAP Tier IV and BCR 30 species of concern).
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Although this region was dominated primarily by deciduous hardwood forest at the time of European
settlement, openings created by Native Americans or wildfires lay scattered throughout, according
to early eyewitness accounts (Watts 1999, Grumet 2000, Askins 2000). As European-influenced
agriculture spread westward and the prairies disappeared, abandoned eastern farms reverted

to grasslands and old meadows. The east became even more important for eastward-emigrating
grassland species displaced in the west.

However, some evidence suggests that grassland-dependent birds evolved here even before that
period of farm abandonment, and actually may be native to the eastern United States (Askins 2000).
Regardless of the origin of eastern grassland birds, agriculture has dominated the area on a landscape-
scale for generations, and grassland-dependent species have now formed an integral component of our
native avifauna.

Birds depending on early successional habitats such as grassland and shrub are one of the fastest
declining bird groups because of habitat loss and changes in farming practices. For example,
grasshopper sparrows have declined at a rate of 3.7 percent across the United States from 1966 to
1994 (Sauer et al. 1995). The loss of habitat, the conversion of pasture to intensive row crops, the
increased frequency of mowing, and the lack of fire are cited as the causes of population declines of
that and other grassland-dependent species (Vickery 1996). Hence, several national bird conservation
organizations and Federal and state agencies advocate management to benefit grassland birds in such
plans as the PIF Area 44 Plan, the BCR 30 plan, and the VA WAP.

The lands within the refuge acquisition boundary host a variety of the grassland birds of conservation
concern those plans identify. The refuge grasslands serve an important regional role for many species
throughout the year. Some are year-round refuge residents, while others use the refuge only during
the breeding season or winter, or during spring and fall migration.

We designed our management objectives to provide quality habitat for a wide variety of grassland-
dependent birds throughout the year, and distinguish between those birds that prefer short-structure
(objective 1.1) versus tall-structure grasslands (see objective 1.2). It is also important to note that,
although our objective statements focus on birds of elevated conservation concern identified in
regional and state plans, we are also striving through our management to “keep common birds
common.”

Baltimore oriole: ©Les Brooks
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Importance of Grassland Size and Structure, Especially for the Grasshopper Sparrow

Few landowners of large tracts of land can afford to devote their land solely to wildlife conservation.
Since much of the land that has become available for Service acquisition consists of farms containing
large crop fields, an opportunity to create large blocks of quality habitat is presented on refuge lands,
particularly since those crop fields provide “open” habitat. In contrast, the conversion costs to create
grasslands from older stages of succession are prohibitively expensive for many private individuals—
initially $125 or more per acre (Watts 2000).

Field size is an important criterion for determining whether a given field is potentially suitable for
breeding grassland-dependent birds. If patches are too small in size or too linear in shape, there is a
greater potential for adverse edge effects, such as predation or nest parasitism, as well as woody or
invasive plant encroachment. Such patches have a high perimeter-to-interior ratio, making the interior
more accessible to predators and invasive species, thus degrading the quality of the patch and likely
diminishing the breeding success of grassland birds. The perimeter-to-interior ratio equals the length
of the edge around a patch divided by the area of the patch (Helzer and Jelenski 1999; Bakker et al
2002). Block shapes with less than 1,640 feet of edge per 2.5 acres provide more habitat area that is
distant from edges (Watts 2000). An ideal patch would be ample enough to accommodate a buffer zone
of approximately 300 feet around the edge and provide ample effective interior for the target species’
nesting territories. Vickery et al. (1999) recommends conserving grassland patches of 250 acres or
more to benefit more area-sensitive species. Watts et al. (1997) determined that grassland patches

of less than 25 acres are better suited for shrub-dependent birds, another suite of bird species of
conservation concern.

The grasshopper sparrow is observed frequently in the agricultural parts of the region, including
within the refuge acquisition boundary. This sparrow requires grassland habitat for breeding. The
extensive agricultural coverage on the landscape resembles the early succession openness of the
midwestern prairies and, probably, is the main cue that attracts the sparrow to our area. Fallow fields
and pastures associated with farmlands provide habitat, while the row crops nearby provide additional
foraging and loafing areas. We commonly observe grasshopper sparrows loafing and foraging on
insects in adjacent soybean fields.

Unfortunately, grasshopper sparrow abundance on the two Northern Neck Breeding Bird Survey
(BBYS) routes has declined in recent years with the gradual disappearance of open fields, changes in
farming practices, and rising development near those routes. The presence of grasshopper sparrows
at the Sharps BBS route has dropped by nearly half in the past 2 years (2005-2006) (Ake 2006,
Portlock 2006).

The grasshopper sparrow is an area-sensitive species; it will not settle in areas too small, and requires
grassland habitat patches at least 30 acres in size. The breeding territories range between 2 and

4 acres (Jones and Vickery 1999). Grasshopper sparrows were more abundant and more frequent

in larger patches of mixed prairie; however, the edge-to-interior ratio was a better predictor of area
sensitivity than patch size in a Canadian study on nine grassland passerines (Davis 2004). Vegetation
structure was also an important predictor of grassland songbird abundance and occurrence, at least
for the additional variation beyond what patch size or edge ratio would predict (Davis 2004).

According to Schroeder and Askerooth (1999), grasshopper sparrows show a preference for
grasslands of relatively short-stature, approximately 12 inches, with a patchy distribution of bare
ground on which to forage (Vickery 1996), and avoid areas with extensive shrub cover (Vickery
1996). Woody stems and tall forbs are used for song perches (Vickery 1996, Schroeder and Askerooth
1999, Watts et al. 1997, Vickery and Herkert 1999, Watts 1999).

On the refuge grasslands, grasshopper sparrows consistently have shown fidelity to fields of
intermediate-height grasses (between knee- and waist-high) containing scattered tall shrubs and
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forbs in addition to fields planted in short-stature grasses such as little bluestem, sand lovegrass,

and sideoats grama (Spencer, personal observation). Those heights probably are at the upper limit

of the species’ tolerance; abundance and density may increase if we could maintain shorter heights.
Because the habitat characteristics for breeding grasshopper sparrow territory are so restrictive, their
requirements will serve as the benchmark standard to guide short-grass management on the refuge.

Some refuge fields used by grasshopper sparrows are in fallow cover types (e.g. not planted) which
grow tall as the growing season progresses into late summer. The short-structure requirement
appears to be only necessary during the breeding season (May through June), as these same fields
continue to be used by the adults and their fledglings even as the vegetation gains height throughout
the summer before migration (Spencer, personal observation). Objective 1.2 below describes our
management for tall-structure grasslands.

The same habitat characteristics for grasshopper sparrow would also benefit other grassland-
dependent birds (Watts 2000) such as American woodcock and eastern meadowlark.

The average density of obligate grassland breeding birds over the 3 years of a grassland-breeding
bird study on the refuge (2001-2003) was 0.416 per acre (1.04/hectare) on fallow fields, and 0.70
per acre (1.75/hectare) on planted warm-season grass fields for the seven refuge fields enrolled in
the study. Grasshopper sparrows composed 97.2 percent of the obligate species seen. For a quick
density estimate of the entire grassland component of the refuge, one can scale those figures up
to the areas of all the fields being considered (Michael C. Runge, USGS, November 2006, personal
communication).

Those results and that method of estimating density should be viewed with caution, due to the
newness of the fields at the time of the study and their rapidly changing characteristics, and the
variability at the microsite level of different fields. In subsequent years, the vegetation in some of
the planted fields became too dense and tall, especially after burning, to be attractive to grasshopper
sparrows, except where recent mowing provided shorter grass. In other fields, whether planted

or fallow, grasshopper sparrow abundance increased over the years as long as the vegetation was
relatively short (about 1 meter).

With the addition of data on grasshopper habitat occupancy and density, we can determine if we

are achieving our objectives for this species. We can use the data to refine objectives in the future
and determine if our means objective (field characteristics) is correct for achieving the fundamental
objective. If not, we can modify means objectives.

Objective 1.2 Tall-Structure Grasslands/Breeding Habitat

Over the next 15 years, maintain and enhance up to 350 acres of tall-structure native grasses and forbs
at heights averaging 30-40 inches in fields with a perimeter-to-interior ratio between 0.018 and 0.023,
and in minimum patch sizes of 50 acres, with at least one field of 200 contiguous acres in size, to meet
the breeding season (May through June) habitat requirements of priority grassland-dependent birds
identified in the VA WAP and BCR 30 Plan, such as Henslow’s sparrow and northern bobwhite, and for
dickcissel.

Tall-structure grasslands on the refuge will range in height from 30-40 inches, with bunchgrass
density at about 2 to 3 bunches per square meter on average throughout the unit, will contain a
grass-forb ratio between 2:1 and 3:1 on average through the unit, and will contain no stand-replacing
invasive species. Each year throughout the term of this plan, provide at least one field of at least 200
contiguous acres in size. Also through management, increase the percentage of effective interior
habitat from current levels in those patches fragmented by artificial or unnecessary features.
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Strategies
Within 5 years of CCP approval:
In addition to the strategies of objective 1.1, the following will also apply

m Vary the management techniques (such as spot mowing to create varying heights) among fields
to improve the diversity of native grasses and forbs and to create a mosaic of different grassland
structural types. The need for a patchwork mosaic and more structural diversity is more critical in
tall grasslands, which would otherwise become too dense.

m Mow, brush-hog, and burn on a two-year cycle or as needed to reduce woody encroachment. Some
fields require annual mowing in sections where soil moisture and proximity to colonizing tree
species (sweetgum, maple, tulip poplar, black locust) promotes competition with desired grasses
and forbs.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to assess
patterns of use and distribution of breeding grassland birds. The following are all components of
how we would measure our success with respect to our means and fundamental objectives. Results
may trigger adjustments to management strategies, or trigger a re-evaluation or refinement of our
objectives. Examples of monitoring or surveys that we may implement include:

> To evaluate achievement of the fundamental objective (percent use and density of dickcissels
and bobwhite quails), conduct point counts established in grasslands for surveys during the
breeding season at this latitude (late May through June) to measure abundance, relative
abundance, and density (where appropriate) on selected fields annually throughout the life of
the CCP

> To evaluate quality of grasslands for breeding dickcissels, northern bobwhite quail, or
migrating bobolinks, conduct periodic vegetation surveys at bird points for height, density
measurements (as a function of bunches per square meter and bare ground percent), and
species composition or grass-forb ratio.

> To maintain desired quality and characteristics of grassland, annually conduct scouting for
invasive plant species. We will afford zero tolerance to species that are highly invasive and
stand-replacing. Occurrences or stands of more stable patches of invasive plants may be
tolerated in the short term as long as their cumulative coverage is no more than 25 percent of a
given management unit, and fundamental objectives are not compromised.

Rationale

See our rationale for alternative B, objective 1.1, for a discussion of the regional and local importance of
managing for large, contiguous grassland habitats to support grassland-dependent birds of conservation
concern and other native wildlife. That objective presents our rationale for managing in a short structure
approximately 50 percent of our existing grasslands and old-field habitat on the refuge. Our rationale for
managing in a tall structure the remaining 50 percent of grasslands and old-field habitat follows.

Some of the refuge grasslands have been planted in tall-grass species, such as the big bluestem,
Indiangrass, and common sunflower, to benefit the entire suite of breeding tall-grass birds, rather than
focus on a single species, and to facilitate the establishment of stable, more easily maintained stands.
The most recently restored tall-grass fields on the refuge are dense and lack structural diversity, but
over time, selective manipulations of those fields should promote a more complex patchwork that is
diverse in structure and composition, the better to mimic natural grasslands.
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‘We do not have documentation that breeding Henslow’s sparrows occur here, and they are thought to
be extirpated from this area. However, they do still occur elsewhere in Virginia and the patch size and
structural dimensions we target in our objective will serve as the benchmark standards for guiding
our tall-grass management in hopes of attracting that species. We are hopeful that through active
management over time, breeding Henslow’s sparrows could be attracted to refuge fields that meet
their preferred vegetation characteristics and patch dimensions

Henslow’s sparrows historically were common in large, open fields and marshes in Virginia. They
were recorded in various locations, including Arlington, Fairfax, Virginia Beach, Saxis Island and the
Chesapeake Bay marshes. Their numbers declined precipitously throughout the 1900s. More recent
records, and sightings of single singing males, suggest scattered, sporadic breeding in the area. The
nearest official records of Henslow’s sparrows are in Lewisetta (Northumberland County, 1993) and in
Dumbrooke (Essex County, 1993) (Rottenborn and Brinkley 2006, in press). The Radford Armory now
appears to be the only established colony, except for rumors of another population near Fort Pickett
(Heath, VARCOM, Sept. 2006 personal communication).

Essential habitat for breeding Henslow’s sparrows in the coastal plain includes high marsh black
needlerush and saltmeadow hay communities, but also large grassland patches greater than 100 acres,
with high litter depth, low forb cover, and low bare ground exposure. This sparrow prefers tall grass
up to 30-31 inches (VA WAP, 2005). No relationship is documented between perimeter-to-interior ratio
and the probability of occurrence for these sparrows.

Northern bobwhite are a high conservation priority

for our area that we feature in this objective. They are
ranked as a high priority species in the BCR 30 plan

and a Tier IV species in the VA WAP. The loss of early
succession habitat, particularly nesting cover and brood
range, has been identified as the most significant factor
limiting quail populations (VDGIF, 2008). The VA WAP
states that populations of this species have demonstrated
a declining trend and it may quality for a higher tier rank
in the foreseeable future. The habitat loss and resulting
population declines have been attributed to the loss of
open lands to development, the transition to “cleaner”
agricultural practices, and to increased predation
pressures. According to the BCR 30 Plan, they require
patches of bare ground interspersed with standing
vegetation. Within this physiographic region, bobwhites
utilize active agricultural fields, grasslands and early
successional old fields, lightly grazed pastures, and
recent clearcuts, all with a shrubby cover.

Eventually, we also hope to attract nesting bobolinks

to refuge grasslands and old fields, assuming we can
provide their preferred vegetation characteristics and
patch dimensions for breeding habitat. Bobolinks are
already documented using refuge fields during spring
and fall migration. They are known to breed in Maryland,
and the Virginia Gold Book reports that bobolinks
inhabit the northwest part of Virginia only in sporadic
colonies. Breeding locations are known in Virginia’s Cedar waxwing: ©Les Brooks
Loudoun, Fauquier, Warren, Clarke, Highland, and

Augusta counties (Heath, VARCOM, 2006 personal communication).
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Another species of particular interest to us is the scattered small populations of dickcissels which

are showing site fidelity to several refuge tracts and return each spring and summer. Indications of
breeding include sightings of both sexes and mating attempts. This is not currently a species of high
concern identified in the VA WAP or BCR 30 Plan. However, until Henslow’s sparrow or breeding
bobolinks appear, we will use dickcissels as an interim indicator species of quality breeding and
nesting habitat for those two species since their habitat requirements are similar. Our management of
tall-grass and old-field habitats will also benefit generalist species of concern such as the field sparrow,
indigo bunting, blue grosbeak, eastern kingbird, and orchard oriole.

Management of grasslands adjacent to vernal pools or low-lying wet areas is also essential for
breeding amphibians. The section on wetlands, objective 3.1, “Wet Meadows, Ponds, and Vernal
Pools,” discusses that in more detail.

Objective 1.3 Grasslands/Migrating and Wintering Habitat

Within the next 15 years, manage the grassland habitat identified in alternative B, objectives 1.1 and
1.2, throughout the migration and wintering seasons (August through February) to provide forage
and cover for wintering grassland birds identified as species of concern in the BCR 30 plan and the
VA WAP, such as the savannah sparrow, eastern meadowlark, horned lark, northern harrier, and barn
owl, and for migrating grassland birds such as the bobolink.

Total acres and patch sizes are less stringent during migration and winter, but will be consistent with
management actions needed to maintain short- and tall-structure breeding grassland bird habitat
described in objectives 1.1 and 1.2.

Strategies
Continue to:

m Delay mowing or other grassland maintenance management until the end of February or early
March in any fields not requiring late summer or fall management to reduce tree encroachment.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to assess
patterns of use and distribution of wintering grassland birds. The following are all components of
how we would measure our success with respect to our means and fundamental objectives. Results
may trigger adjustments to management strategies, or trigger a re-evaluation or refinement of our
objectives. Examples of monitoring or surveys that we may implement include:

> winter grassland transect surveys for measuring composition and relative abundance of
grassland birds in select fields (fundamental objective);

> Christmas Bird Counts and other non-standardized but repeated observations to determine
habitat use and distribution (fundamental objective).

In addition to helping us evaluate the refuge grassland management, winter grassland data will help us
determine the statewide or regional contribution of the refuge to wintering grassland passerines.

Rationale

Our responsibility for providing grassland bird habitat is not limited to the breeding season.

The refuge acquisition boundary lies in an important migratory bird pathway along the western
Chesapeake Bay of the Atlantic flyway. Migrating grassland birds stop or winter in refuge grasslands
and fallow fields. Savannah sparrows, swamp sparrows, eastern meadowlark, horned lark, northern
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harrier, and American pipits are examples of grassland bird species that increase in abundance in the
winter. Bobolinks are locally abundant during spring and fall migration (Rottenborn and Brinkley,
2006, in press) and are observed consistently during migration on refuge tracts (Sandy Spencer,
personal observation). Sedge wrens are occasional visitors at the refuge during migration. Barn owls
use these fields year-round.

Our management for wintering grassland birds also benefits from proximity to adjacent private
croplands, versus other habitat types or land uses. The crop fields that can provide supplemental
foraging areas complement the attractiveness of refuge fields for grassland birds such as horned larks,
eastern meadowlarks, and American pipits.

Objective 1.4 Grasslands/New Areas

Over the next 15 years, as opportunities arise through new Service acquisitions or the phasing out

of cropland management on refuge lands, increase the grassland component of refuge habitat types
from its current 700 acres, to a maximum of 1,200 acres, maintaining the relative 50:50 ratio between
short-structure and tall-structure grasslands, subject to the same standards of quality, the same
target species, and the same seasonal considerations detailed in alternative B, grassland management
objectives 1.1 to 1.3.

Strategies
Within 5 years of CCP approval:

m Evaluate all refuge crop fields to be phased out of production within 5 years of CCP approval using
habitat management decision tools for determining suitability for grasslands (as in Watts 2000, or
the Upland Habitat Decision Analysis, Mitchell and Talbott 2003, unpublished, on file at refuge
office) and field evaluations, as described above in alternative B, objectives 1.1 and 1.2.

m As part of this evaluation ,considering the potential for <150 acres of existing crop fields on the
Tayloe tract to demonstrate and interpret best management farming practices that protect water
quality and benefit wildlife habitat.

m Evaluate all future land acquisitions using habitat management decision analyses building upon
existing grassland acres where feasible and practicable.

Rationale

We describe our rationale for managing grasslands habitat throughout the year in objectives 1.1 to 1.3
above.

We have been gradually phasing out croplands on the refuge since its peak in 2000 when we had
approximately 620 acres. We would phase-out the remaining 210 acres over the next 5 years. Those
acres, along with any potential future acquisitions that include farmland fields, would provide the
additional sources for increasing the grassland acreage on the refuge.

We have generated some controversy with our decision to remove lands from agricultural production
and convert them to native habitats on some tracts purchased in fee. There is a need to conduct
additional outreach to inform local citizens and visitors about the evolution of wildlife management
practices over the past several decades.

Although to plant crops and establish food plots for wildlife was once common, we now believe

wildlife populations will fare better if we restore and manage the full complement of plants native
to our area. One way to conduct that outreach is through informational displays that interpret the
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changes in wildlife management and explain the rationale behind the shift. The ideal place to conduct
that outreach would be the Tayloe tract, where farming now goes on, and where it has gone on for
centuries. Using this area also to interpret conservation measures would be advantageous, in that all
farmers could employ them to more effectively retain nutrients and sediments, and thereby, protect
water quality and create wildlife habitat. Therefore, we might retain farming in some areas for that
purpose. If so, we would prepare a new compatibility determination and seek additional public input on
the design of such a program.

Regarding future land acquisition at the refuge, it is important to explain that we are not targeting
croplands per se in our land protection program. We expect that most of the active cropland we would
acquire in the future would be under a conservation easement. However, we could acquire some
cropland as part of a larger fee title purchase to protect quality wildlife habitat

We would manage the farmlands we purchase in fee title to be grasslands or another native habitat
type. We would evaluate crop fields as to their best habitat use, whether forest, shrub, or grassland,
using field evaluations and the habitat management decision tool described above. The potential to
acquire an additional 500 acres of cropland over the next 15 years is a reasonable estimate, but it is not
definite. We based the upper limit of 1,200 acres on our best judgment of our management capability
over the next 15 years; it is not an upper limit on the biological capacity of present or future refuge
lands.

F

Summer tanager: ©Les Brooks

Objective 1.5 Stable Long-term Shrub Habitat

Within the next 15 years, manage relatively stable, long-term, native shrub habitat in blocks between
5 acres and 25 acres where our habitat management decision tool and field evaluations recommend
shrub habitat over grassland or forest management, where 50 percent of their area is used during at
least one season (breeding, migration, winter) by high-priority, shrub-dependent birds of conservation
concern identified in the BCR 30 plan and the VA WAP, such as the American woodcock, bobwhite,
and prairie warbler, and other species such as the yellow-breasted chat, worm-eating warbler, eastern
towhee, brown thrasher, field sparrow, and whip-poor-will. Decision criteria favoring long-term

shrub habitat include the presence of moist soils, habitat patch sizes below 25 acres, or patches in a
configuration or location that do not justify intensive, mechanical grassland management.
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Strategies
Continue to:

m Complete field evaluations on each refuge field within 3 years of CCP approval, using the habitat
management decision tools (as in Watts 2000, or the Upland Habitat Decision Analysis, Mitchell
and Talbott 2003, unpublished, on file at refuge office). Detail those decisions and implementation
plans in the refuge HMP and AHWP. Evaluate lands acquired in the future within 1 year of
acquisition.

m Brushhog on a four-year rotational schedule (Watts 2000), or more frequently if necessary, those
areas identified suitable for long-term shrub habitat which require active management, such as
manipulating field corners, edges, and pockets formed by forest/field interface.

m Identify areas of potentially stable, long-term shrub habitats that could be self-maintaining
by virtue of their hydrology (such as low-lying fields, semi-permanent wet meadows, beaver
meadows, or dry, sandy soils).

m Plant native shrub species where warranted, and as funding and staffing resources permit, to
promote establishment of volunteer, native shrub species, and prevent tall-tree encroachment,
where appropriate, through selective thinning or occasional brush-hogging.

m Evaluate cooperatively farmed acres when they come out of production for their potential as long-
term, stable shrub habitats to increase acreage of shrub habitat.

m Incorporate this habitat type in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to reflect changes in
the vegetation community that can be linked to corresponding shifts in the avian community.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to measure
our success with respect to our means and fundamental objectives. The results may trigger
adjustments to management strategies, such as thinning, brush-hogging, burning, planting, or
selective removal to achieve structural and species diversity of native shrub species and to remove
trees. Results may also trigger a re-evaluation or refinement of our objectives. Examples of
monitoring or surveys that we may implement include:

m Continue to incorporate this habitat type into ongoing biological surveys, such as habitat-based
landbird point count surveys, migration and winter bird counts, and anuran call counts. Landbird
point count habitat classifications in shrub zones would be updated to track changes in habitat
relative to bird habitat use.

Rationale

Shrub-dependent species are another rapidly declining bird group due to loss of habitat. Shrub habitat
comprised of various shrub species, or a diverse mix of young trees, provide an abundance of insect
food for breeding birds, which need to consume large amounts of protein for reproduction and feeding
young. Many shrub species also bear fruit in the fall, which helps boost the fat reserves for migrating
or over-wintering birds. The structural density in this habitat type also provides cover from predators
and shelter from harsh weather. Shrubby, early succession patches in close proximity to interior
forest breeding territories are also important for survival of fledgling forest birds, which feed on the
abundant food sources in relative safety from predators in the dense foliage.
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Shrub habitat, in close proximity to grasslands, provides an alternative for many species when
management actions, such as burning or mowing, temporarily remove grassland habitat. Some
locations at the grassland-forest interface lend themselves particularly well to rotational shrub
management where their constricted configuration, such as in tight corners or where they occur in
small, interspersed pockets, make grassland maintenance difficult. These areas can be periodically set
back through mechanical treatments to provide a continued source of shrub habitat. Some areas are
naturally in shrub cover due to moist soils, but that is in very limited supply.

In addition to being transitional in nature, shrub habitats are quickly disappearing because of certain
forestry and agricultural practices and increased development. Shrub-dependent birds will need to
rely more heavily on intentional provisions of this habitat type by land managers.

American woodcock are morphologically classified as a shorebird, but their habitat preferences
throughout the year range from uplands to wetlands. They favor woody succession habitats on moist
soils where worms are abundant and use the shrubby forest floor for nest sites. Here, they are well
camouflaged for daytime foraging. Because of high moisture content, those areas tend to be composed
of woody vegetation in either shrubs or young tree species or both. Woodcock also need more open,
short-grass habitat for singing and display territory during the breeding season, so shrublands in
close proximity to short grasslands are ideal. Ideally, breeding habitat is early successional forest with
little or no underbrush and abundant insects.

The northern bobwhite also uses the cover and food resources provided by shrub and early
successional forest habitats. They have a wide range of dietary preferences. Prairie warblers favor
early succession forests and shrubby habitats where they can glean insects, especially leaf-eating
caterpillars in the treetops and hide their nests in the foliage. The Eastern towhee and brown thrasher
prefer drier, shrubby habitats typically found along forest and field edges, where the confusion of
growth is more complex and offers a variety of fruits, nuts, and insects among the leaf litter. The field
sparrow, a year-round resident of the refuge and its environs, favors old-field/forest edges where
woody encroachment, tall forbs, vines and shrubs are well represented in an otherwise open habitat,
where it can quickly flee for cover in the adjacent forest. It builds its nests low to the ground in young
saplings or shrubs. That scenario frequently appears in landscapes containing a mosaic mix of field
and forest or in regenerating, cut-over areas. The whip-poor-will is still somewhat common in the
rural landscape within the refuge boundary compared to more developed regions of the state, but is
believed to be declining at about 23 percent per year between 1980 and 2005 elsewhere in Virginia
(USGS Breeding Bird Survey 2007).

The vegetation structure and food supplies provided by shrub habitats benefit other species such as
blue-winged warbler and willow flycatcher that use the refuge during migration, as well as breeding
yellow-breasted chats, and resident gray catbirds.

Because of reduced exposure, patch size requirements for shrub species are much smaller than

the minimum size requirements for area-sensitive grassland species. Patches less than 25 acres are
adequate for shrub-dependent species (Watts 2000). Minimum patch sizes would vary according to
habitat quality (vegetation density), landscape and surrounding vegetation. We are evaluating all
fields with a hydrology, soil type, and size and configuration, and exposure to sunlight that would not
support quality grassland habitat for its potential as long-term shrub or wet meadow habitat.

Objective 1.6 Transitional Shrub Habitat

Within the next 15 years, provide interim shrub and early successional forest habitat on 600 reforested
acres, including those planted or undergoing natural succession, to support breeding, high priority
shrub-dependent birds of conservation concern such as American woodcock, bobwhite, and prairie
warbler, identified in the BCR 30 plan and the VA WAP. This habitat would occur in a shifting mosaic
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of patches across the refuge as we implement decisions to allow fields, shrub, and young forest to
transition to forest. Also, where appropriate, manage shrub habitat to increase the effective interior of
any surrounding forest habitat.

Strategies
Continue to:

m Allow a selection of existing former crop fields on Laurel Grove, Hutchinson, Tayloe, Thomas,
Wellford Fee, and Wilna tracts, which are not optimal for grassland and would better serve to
enhance riparian zones or effective forest interior, to undergo natural succession or planting in
native trees. This would provide temporary shrub habitat for 10 to 15 years until those areas reach
young forest stage.

Rationale

‘We describe the important contributions of shrub habitats under the rationale for alternative B,
objective 1.5 above. The 600 reforested acres we describe in this objective are in the early stages of
transition to forest, and will temporarily (approximately 10-15 years) provide the same structure and
diversity, and thus the same benefits for species of conservation concern, as the long-term shrub
habitat.

The formerly open lands that have been reforested now support priority shrub-dependent species
such as the American woodcock, bobwhite, and prairie warbler, as well as other shrub species such
as the blue-winged warbler, brown thrasher, eastern towhee, field sparrow, northern bobwhite,
whip-poor-will, willow flycatcher, gray catbird, and yellow-breasted chat. This objective also benefits
two priority forest species in the VA WAP and BCR 30 plan, the scarlet tanager and wood thrush,
which depend on this habitat type during their fledgling nesting stage. Eventually, these lands will
substantially increase the forest component of the refuge for migrating or forest-dependent birds.

Objective 1.7 Upland Mixed Forest Habitat

Within the next 15 years, enhance the existing 1,563 acres of upland mixed forest habitat on the
refuge, but also seek opportunities through future refuge acquisitions and management, to increase
the amount and distribution of this forest type, and to promote its biological integrity, diversity and
environmental health. Management would strive to create large contiguous forest patches of at least
250 acres, protect corridors that connect those large patches, and improve structural diversity, to
benefit birds and other native wildlife of conservation concern throughout the year identified in the
BCR 30 plan and VA WAP such as scarlet tanager, wood thrush, eastern hog-nosed snake, eastern
ribbon snake, and eastern box turtle.

Strategies
Continue to:

m Acquire land with upland mixed forest in fee simple or conservation easement. Build upon existing
tracts where possible.

m Establish threshold criteria for responding to beaver damage, as noted in “Actions Common to All
Alternatives” narrative, and for disease outbreak intervention.

m Perform early detection and rapid response control of invasive, undesirable plants, pathogens, and
animal species, and diseases.
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m Target areas characterized by small or narrow patches of disjunctive forest stands that we could
consolidate to increase effective interior and reduce edge effects. Consolidate areas through
reforestation of openings (either by natural succession or by plantings native species) that are not
otherwise serving another priority habitat need.

m Create connection corridors from isolated stands, as long as this does not fragment managed
grasslands, through native plantings or natural succession.

m Incorporate this habitat type in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to track changes in
forest habitat relative to bird habitat use.

Within 5 years of CCP approval:

m Increase the structural and species diversity in overstocked monotypical stands of tulip poplar, e.g.
1,000 trees per acre (or 10 per 20 feetx20 feet) and in patches greater than 5 acres.

> Conduct stand inventories for potential areas needing restoration or management; incorporate
prescriptions and implementation strategies in the HMP and AHWP as appropriate. Continue
to map and scout for the presence of disease, nuisance species, invasive plants, or any other
threats to forest health.

> Perform early detection and rapid response control of invasive, undesirable plants, pathogens,
and animal species, and diseases.

> Use pre-commercial mechanical and selective thinning, ensuring minimal disturbance impacts
(soil erosion and compaction, introduction of non-native invasive plants, and fragmentation).
Thin such stands using pre-commercial mechanical or selective thinning down to a range
between 150 and 200 trees per acre (depending upon basal areas, slope, exposure, and
surrounding shelter).

> Implement standard operating procedures approved by the VA SHPO to avoid damaging
potential historic or archeological resources during forest management.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to measure
our success with respect to our means and fundamental objectives. The results may trigger
adjustments to management strategies, to achieve structural and species diversity or improve
forest health, or results may trigger a re-evaluation or refinement of our objectives. Examples of
monitoring or surveys that we may implement include:

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to forest health.

> Continue to incorporate this habitat type into ongoing biological surveys, such as the habitat-
based landbird point count surveys, winter or summer bald eagle surveys in riparian areas,
migration and winter bird counts, and anuran call counts. Landbird point count habitat
classifications in upland mixed forests would be updated to track changes in habitat relative to
bird habitat use.
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Rationale

On a landscape scale throughout the region and in the
refuge acquisition boundary, large tracts (>250 acres) of
mature or maturing deciduous and mixed forests are in
limited supply, and becoming increasingly fragmented. In
addition to providing important breeding habitat for forest-
interior birds, the geographical orientation of these forests
along the western side of the Chesapeake Bay and their
proximity to tributary creeks that bisect this part of the
coastal plain make them important stopover sites during
migration and as wintering grounds for a wide variety of
forest birds.

The same concepts and concerns for maximizing effective
interior, and minimizing edge effects and edge-to-interior
ratio discussed in the grasslands objectives above, also
apply to forest habitats. Maintaining forests in large blocks,
particularly those surrounding or containing water features
and low-lying areas, increases the probability of providing
and protecting breeding and over-wintering habitat for
amphibians, reptiles, and invertebrates, and protecting rare
plant communities over a broader spatial distribution. This
strategy also serves to maintain the biological integrity,
diversity, and environmental health of the refuge forests for
state-listed species such as the eastern hog-nosed snake,
eastern ribbon snake, and eastern box turtle.

The refuge already includes substantial acreage (3,332 acres) of large forested tracts of mature and
maturing mixed hardwood, mixed pine-hardwood (where oaks and pine constitute at least 25 percent
of the stocking) (Hamel 1992), hardwood bottomland, and pine (loblolly and Virginia pine). Because
of past land use history, the refuge forests are highly altered; stands tend to be in various mixes of
natural and managed species, age classes, configurations and sizes, and health conditions. Although
we have yet to perform a detailed forest inventory on the refuge, we are not aware of any stands of
old growth. We assume that many of those stands established opportunistically after agricultural
production ceased. Consolidating those forested acres into 250-acre patches or larger, through either
management or future acquisition, is a priority under this objective.

Another priority is to promote a diversity of forest types and age classes in those stands, and

prevent encroachment by invasive non-native vegetation. Generally, our strategy would allow natural
succession to proceed without intervention to the extent possible, as long as it does not jeopardize
our objectives of increasing species and age class diversity and protecting forest health. Simply put,
acquiring and consolidating additional upland mixed forestlands, which require minimal management,
is a very effective, efficient strategy over the long term for providing significant benefits to forest-
dependent species across a number of taxonomic groups. Furthermore, it is essential that we maintain
and enhance the biological integrity, diversity, and environmental health of our forest tracts according
to Service policy 601 FW3. To this end, we would promote the natural forest processes of succession,
regeneration, senescence and decomposition, progression toward structural and species diversity, soil
maturation, and the variety of hydrological regimes that add diversity to forest composition. These
factors also serve as the foundation for quality habitats for other taxonomic groups such as reptiles,
amphibians, and macro-invertebrates.
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In overstocked, monotypic tulip poplar stands, improvements to structure and diversity would benefit
breeding hardwood forest species such as wood thrush, scarlet tanager, Swainson’s warbler, Kentucky
warbler, black and white warbler, chimney swift, yellow-throated vireo, and whip-poor-will.

The wood thrush and scarlet tanager are two high priority bird species that are common breeders
throughout the refuge acquisition boundary and on refuge-owned land. We have selected them as
focal species for management because their requirements for patch size, shape or dimension, and
landscape context, described in the PIF Area 44 Plan, would also benefit many other forest interior
bird species, and a variety of amphibians and reptiles (Rosenberg, et al, 1999 and 2003). Our intent
is not only to meet the breeding and post-fledging requirements for wood thrush and scarlet tanager,
but also to benefit co-occurring species of conservation concern identified in the BCR 30 plan and
VA WAP, such as the eastern wood peewee, Kentucky warbler, cerulean warbler (migrant), Louisiana
waterthrush, yellow-throated vireo, and whip-poor-will (Rosenberg, et al. 1999).

Those forests would also provide year-round habitats for a number of amphibian species, and for

at least four state-listed reptile species, including eastern hog-nosed snake, eastern ribbon snake,
spotted turtle, and eastern box turtle. Although those are not focal species, they are state species of
conservation concern, and we want to consider benefits for other taxa that use the same habitat types
as our target species. We will not measure them except on an occasional, opportunistic basis.

Highly suitable habitat for these species consists of

1. mature or maturing deciduous or mixed forest patches containing a mosaic of age classes and
structures, with some mid-story species and some areas of early succession

2. ashape approximating a circle or square to provide a low edge-to-interior ratio;

3. contiguous patches of greater than 250 acres, and, 4) a setting in a context of 70-percent forest in
the surrounding 2,500 acres, or is less than half a mile from an extensive forest tract.

The minimum area needed to provide highly suitable habitat for these species relates inversely to the
percent of forest cover within a 1.2-mile radius of the core area. For example, if a landscape (defined
as an area of 2,500 acres) is 70-percent forested, the minimum patch size for highly suitable habitat
would be 66 acres. If the same 2,500 acres were only 40-percent forested, the minimum patch size

for highly suitable habitat would be 605 acres. In general, patches exceeding 250 acres, having a low
edge-to-interior ratio, such as round or square shapes, and that would afford breeding territories that
are at least 330 feet from the edge, have demonstrated lower rates of predation and nest parasitism
(Rosenberg, et al. 1999 and 2003).

Another way to estimate suitability is to measure the degree of isolation of a given patch—its distance
from larger tracts of contiguous forest. Patches less than 100 acres are more suitable the closer

they are to larger tracts. For example, a 100-acre patch one-quarter of a mile from a large forest is

88 percent as likely to support breeding scarlet tanagers as an unfragmented forest; a similar patch
half a mile away is only 70 percent as likely. Wood thrushes need about 5 acres containing a mix

of understory and canopy trees per pair for a breeding territory (Rosenberg, et al. 2003). Scarlet
tanagers need approximately 12 acres per breeding pair (Hamel 1992), and prefer a higher denser
canopy cover composed of a variety of species of 9 inch—12 inch diameter (Rosenberg, et al. 1999).

Objective 1.8 Hardwood Bottomland Forest

Within the next 15 years, sustain the existing 453 acres of hardwood bottomland forest on the
refuge, but also seek opportunities through future refuge acquisitions and management, to increase
the amount and distribution of this forest type, and to promote its biological integrity, diversity and
environmental health.
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Management would strive to create large, contiguous patches of forest (at least 250 acres), and protect
corridors that connect those large patches to benefit forest-dependent birds of conservation concern
identified in the BCR 30 plan and the VA WAP, such as the Louisiana waterthrush, Swainson’s warbler,
prothonotary warbler, and Kentucky warbler, and to benefit herpetofauna of conservation concern
identified in the VA WAP, such as the eastern ribbon snake, spotted turtle, and eastern box turtle.

Strategies
Continue to:

m Target areas characterized by small or narrow patches of disjunctive forest stands that we could
consolidate to increase effective interior and reduce edge effects. Consolidate areas through
reforestation of openings (either by natural succession or by plantings native species) that are not
otherwise serving another priority habitat need.

m Create connection corridors from isolated stands, as long as this does not fragment managed
grasslands, through native plantings or natural succession.

m Acquire land with hardwood bottomland in fee simple or conservation easement. Build upon
existing tracts and protect uplands surrounding tracts, where possible, to enhance the quality and
function of existing habitat areas.

m Establish threshold criteria for responding to beaver damage, as noted in “Actions Common to All
Alternatives” narrative, and for disease outbreak intervention.

m Perform early detection and rapid response control of invasive plants and other undesirable
species.

m Where applicable, target areas characterized by small or narrow patches of disjunctive forest
stands that could be consolidated to increase effective interior and reduce edge effects.
Consolidate areas through reforestation of openings (either by natural succession or by plantings
of native species) that are not otherwise serving another priority habitat need.

m Incorporate this habitat type in landbird point count surveys, migration and winter bird counts,
and anuran call counts. Update the landbird point count habitat classification to track changes in
forest habitat relative to bird habitat use.

Within 5 years of CCP approval:
m Identify areas where natural hydrology has been interrupted or diverted and has the potential for

restoration through removal of drain tiles, plugging drainage ditches, etc. Once natural hydrology
has been restored, allow these areas to revert naturally to hardwood bottomland forest.
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Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to measure
our success with respect to our means and fundamental objectives. The results may trigger
adjustments to management strategies, to achieve structural and species diversity or improve
forest health, or results may trigger a re-evaluation or refinement of our objectives. Examples of
monitoring or surveys that we may implement include:

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to forest health.

> Continue to incorporate this habitat type into ongoing biological surveys, such as the habitat-
based landbird point count surveys, winter or summer bald eagle surveys in riparian areas,
migration and winter bird counts, and anuran call counts. Landbird point count habitat
classifications in hardwood bottomland forests would be updated to track changes in habitat
relative to bird habitat use.

Rationale
We describe our rationale for managing large, contiguous forests under alternative B, objective 1.7.

Hardwood bottomland is defined as a low-lying, semi-permanently flooded forest that is not directly
influenced by the river. Healthy stands support a rich biodiversity of wildlife and plants native to the
area. As we acquire that forest type in the future, especially in areas where it has not been managed
previously, such as in streamside forests or hardwood and laurel thickets on cool ravine slopes, those
areas will provide long-term, high-quality habitat for numerous priority bird species, such as the
prothonotary warbler, Louisiana waterthrush, Swainson’s warbler (a significant possible breeder),
worme-eating warbler, red-headed woodpecker, wood duck, and rusty blackbird, and other taxa such as
the spotted turtle, amphibians (salamanders, frogs, toads), invertebrates, and rare plant communities.

Objective 1.9 Loblolly Pine Forest

Within the next 15 years, on 1,771 acres of loblolly pine forest, maintain the integrity of mature stands,
and enhance the structural and species diversity in any younger overstocked monotypical stands, e.g.
1000 trees per acre (or 10 per 20 feetx20 feet) and in patches greater than 5 acres, to benefit a variety
of canopy-, midstory-, and understory-breeding forest-dependent birds identified in the BCR 30 plan
and the VA WAP, such as northern bobwhite and chuck-will’s widow.

Strategies
Within 5 years of CCP approval:

m Increase the structural and species diversity in overstocked monotypical stands of loblolly pine,
e.g. 1,000 trees per acre (or 10 per 20 feetx20 feet) and in patches greater than 5 acres.

> Conduct stand inventories for potential areas needing restoration or management; incorporate
prescriptions and implementation strategies in the HMP and AHWP as appropriate. Continue
to map and scout for the presence of disease, nuisance species, invasive plants, or any other
threats to forest health.

> Perform early detection and rapid response control of invasive, undesirable plants, pathogens,
and animal species, and diseases.
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> Use pre-commercial mechanical and selective thinning, ensuring minimal disturbance impacts
(soil erosion and compaction, introduction of non-native invasive plants, and fragmentation).
Thin such stands using pre-commercial mechanical or selective thinning down to a range
between 150 and 200 trees per acre (depending upon basal areas, slope, exposure, and
surrounding shelter).

> Implement standard operating procedures approved by the VA SHPO to avoid damaging
potential historic or archeological resources during forest management.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to measure
our success with respect to our means and fundamental objectives. The results may trigger
adjustments to management strategies, to achieve structural and species diversity or improve
forest health, or results may trigger a re-evaluation or refinement of our objectives. Examples of
monitoring or surveys that we may implement include:

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to forest health.

> Continue to incorporate this habitat type into ongoing biological surveys, such as the
habitat-based landbird point count surveys, winter or summer bald eagle surveys in riparian
areas, migration and winter bird counts, and anuran call counts. Landbird point count
habitat classifications near overstocked pine or hardwood forest types would be updated to
track changes in habitat relative to bird habitat use, particularly after such stands undergo
improvement measures such as thinning, prescribed fire, etc.

Rationale

Forests are a significant habitat type in the refuge acquisition boundary (see the rationale for

alternative B, objectives 1.7 and 1.8). Nearly all of the forest in this area has been highly altered. Short-
rotation pine plantations and hardwood harvesting have been major economic activities on the eastern
Virginia landscape for generations. The refuge includes a number of relict pine stands, which were either
planted or are regenerating naturally from seed, and hardwood forest regenerating from previous clear-
cuts. Regenerating pine often contain patches of overstocked, monotypical, or early successional growth
with no understory. Except for a few species, these stands are generally poor habitats for the majority of
breeding birds or migrants in this region (CCB 2002), and may pose a fire hazard in drought years.

Stands less than 5 acres in size generally would not be economically feasible for commercial
thinning operations. Improvements to regenerating loblolly pine stands would benefit breeding pine
forest species such as eastern screech owl, northern bobwhite, pine warbler, chuck-will’s widow,
and wintering brown creeper, kinglets, and pine siskin. Stand improvements would also apply to
overstocked forested tracts acquired by the Service in the future.

The highly altered state of some pine stands makes type classification challenging. For example,
many stands classed as pine by forestry professionals actually have sufficient stocking of hardwoods
to support bird communities typical of mixed pine-hardwood stands (Hamel 1992). In addition, mixed
pine-hardwood stands on the Coastal Plain bottomlands differ from the same type on higher ground in
their species composition and avifauna assemblage (Hamel 1992). Pine forests on the refuge generally
fall into the mixed pine-hardwood type. Stands that may appear to be “pure” loblolly on maps or from
a distance, upon scrutiny shows evidence of succession toward mixed pine-hardwood containing
eastern red cedar, oaks, and shrub layers. Similarly, in the dense, monotypical stands of tulip-poplar,
self-thinning and succession toward mixed hardwood types is apparent (Sandy Spencer, personal
observation).
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The intent of this objective is to assist in the natural succession of highly altered pine and hardwood
stands toward a mixed pine-hardwood, or mixed hardwood forest, typical for this region, and provide
more structural diversity within each type. In particular, we would promote those stands that contain
mast-bearing canopy species such oaks, beech, hickories, and fruit-bearing sub-canopy species, such
as viburnums, holly, blueberry, paw-paw, dogwood, mountain laurel.

Goal 2: Maintain the long-term biological integrity of the riparian habitat along the
Rappahannock River and its tributaries for bald eagles and other migratory birds and
resident wildlife

Objective 2.1 Riparian Habitat

Within the next 15 years, protect the existing 1,360 acres of riparian habitat on the refuge, and restore
to native vegetation up to 200 additional acres of agricultural land within the riparian area on the
Tayloe tract. Management actions would emphasize long-term benefits to species of conservation
concern that utilize riparian areas identified in the BCR 30 plan
and VA WAP, including nesting bald eagles and other migratory
birds, amphibians, and reptiles including the state-listed spotted
turtle. Riparian protection and restoration would also improve
water quality to enhance habitat for fish nurseries and other
aquatic life.

Strategies
Continue to:

m On Service-owned lands, widen vegetated riparian buffers
to 330 feet or more, and seek opportunities to connect
disjunctive vegetation buffers and connect core areas
through planting of native trees, grasses or forbs, and
through natural succession. Promote native vegetation
composition and structure to facilitate ecological function
and the biological needs of focal species and the diversity of
taxonomic groups using this habitat type.

m Perform early detection and rapid response control of
invasive, undesirable plants, pathogens, and animal species,
and diseases.

Snowy day on the refuge: Carolina
Vasconcelos

m Acquire riparian habitat, in fee or easement, as a priority from willing sellers when opportunities
arise and funding allows. In particular, seek quality riparian habitat in proximity to existing refuge
lands.

Within 5 years of CCP approval:

m Evaluate locations where the widths of existing riparian vegetation cover or future acquisitions
can be converted to forest (first choice) or native grasses and forbs and expanded to 1,600 feet
to maintain for a complete avian community and to benefit herpetofauna. At the very least, the
330 feet minimum width is important to reduce nest predation on breeding birds and provide
minimal protection to water quality. Exceptions to allow narrower widths may be necessary to
accommodate other land use priorities or site configuration, but will be determined on a site-
specific basis.
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Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to measure
our success with respect to our means and fundamental objectives. The results may trigger
adjustments to management strategies, to achieve structural and species diversity or improve
forest health, or results may trigger a re-evaluation or refinement of our objectives. Examples of
monitoring or surveys that we may implement include:

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to forest health.

> Continue to incorporate this habitat type into ongoing biological surveys, such as the habitat-
based landbird point count surveys, winter or summer bald eagle surveys in riparian areas,
migration and winter bird counts, and anuran call counts. Landbird point count habitat
classifications in riparian forests would be updated to track changes in habitat relative to bird
habitat use.

> Monitor riparian buffers on easement lands to locate problems such as invasive species,
erosion, and continue to work with landowners to maintain or enhance the forest buffer’s
function. Find solutions to address problems encountered.

Rationale

We define riparian habitat as upland vegetation, typically forested, which occurs within a minimum of
330 feet of open water in rivers and creeks, or marsh habitat. In determining the potential for riparian
habitat within the entire refuge acquisition boundary, from Port Royal to Lancaster Creek, we used
aerial photos to measure the miles of shoreline associated with the river, its tributary creeks, and the
edge of marsh habitat. We calculated that 443 miles of shoreline lie in the refuge acquisition boundary:
the river contributes 146 miles, and the creeks and marshes 297 miles.6 The refuge protects 34 miles
of shoreline, or about 8 percent of that total.

In translating that shoreline distance to riparian habitat, we estimate that currently there are
1,360 acres of riparian habitat protected by the refuge. This amounts to approximately 8 percent of the
total potential riparian area within the entire refuge acquisition boundary.

Protecting the headwaters of rivers and tributary creeks is vitally important to riparian habitat
protection and management, and often is viewed as a secondary consideration, after shoreline
protection. In our view, both are critical to conserving the overall health and integrity of riparian
systems. Clearly, given the amount and distribution of current refuge lands, the refuge’s direct role in
protecting and conserving riparian areas is somewhat limited within the refuge acquisition boundary.
However, we will continue to serve as a resource to local landowners and encourage their voluntary
pursuit of riparian conservation measures. We will also continue to work with our conservation
partners in implementing education and outreach programs.

Agricultural and timbering land uses, and increasing development interests on the Rappahannock
River waterfront, place a high premium on the value of limited high quality riparian habitats. Acquiring
and enhancing riparian habitat will therefore be a high priority for the refuge.

Of the three eastern Virginia river tributaries of the Chesapeake Bay: the Rappahannock, York,

and James rivers; the Rappahannock River has the lowest percentage (35.6 percent) of 30-meter

(i.e., 100 feet) buffered shoreline (Dauer, et al. 2005). Yet, the area in the refuge acquisition boundary
contains one of the most important bald eagle concentration areas in Virginia—one of the primary
reasons for establishing the refuge and a focus of its management. Bald eagles are drawn to the area
because of the quality riparian habitat supporting nesting and roosting sites close to foraging habitat.
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They also use trees in riparian habitat as perch sites while feeding and resting. See objective 2.2 for
our management proposals directed specifically at bald eagles.

The Northern Neck and Middle Peninsula, the two landmasses that comprise the terrestrial portions
of the Rappahannock River Valley, lie directly in the path of migratory birds flying along the western
side of the Chesapeake Bay. Augmenting the widths and lengths of riparian habitat will greatly benefit
the resting, staging, and stopover needs for migrating birds. Additionally, wider buffers will benefit
other forest-dwelling species. Wider buffers, provide greater ecological benefits for wildlife, water
quality and aquatic resources. The results of a recent study of 73 wetlands in Canada suggested

that the effects of adjacent land-use on wetland sediment and water quality could extend over
comparatively large distances (Houlahan and Findlay 2004).

Some frequently recommended or required minimum buffer widths for water quality are 50 feet
(Virginia Department of Forestry, Best Management Practices for Water Quality) or 100 feet
(Chesapeake Bay Preservation Act). For agriculture, the Natural Resource Conservation Service sets
minimum and maximum widths ranging from 30 feet for some herbaceous filter strips, up to 150 feet
for forested riparian buffer strips, as part of the Conservation Reserve Program requirements.

Narrow buffer zones between wetlands and more intensive land-uses would not achieve high water
quality goals (Houlahan and Findlay 2004). Semlitsch (1998, in Fischer 2000) recommended terrestrial
buffers greater than 541 feet to maintain viable populations and communities of salamanders and

to maintain the connection between wetlands and terrestrial habitats to preserve the biodiversity of
remaining wetlands. The range of recommended widths for birds is broad. Fischer and Fischenich
(2000) cite recommendations that range from 50 feet for stopover use during migration, to 330 feet to
maintain nesting habitat for area sensitive species of birds, to over 1600 feet to maintain a complete
avian community. Wide riparian forests are crucial for bald eagles so that during the heat of the day
they can roost in the relatively cooler shade of the deep forest.

Management of easement properties may differ from owned properties to accommodate a balance
between landowner’s objectives and Service goals. As we negotiate new easements, we will seek

to increase riparian habitat by requiring that buffers consisting of native forest or early succession
cover types be established and maintained along borders of marsh or waterfront. Mutual agreement
between the landowner and the Service will determine the widths and cover types, and permitted
forest management activities. If the property is already in forest or a timber tract, we will require the
protection of forested buffers along all marsh-front, creek-front, riverfront and major drainages. We
would evaluate each new tract for the best width and cover type to ensure maximum riparian benefit
yet not conflict with other goals for the property.

Objective 2.2 Bald Eagle Roost and Nest Sites
Over the next 15 years, actively manage all known bald eagle roost and nest sites on refuge lands,
which may vary in number and location each year. Prevent disturbance to roosting and nesting
birds, ensure no loss or degradation of vegetation supporting known sites, and provide for new and
alternative roost and nest sites over the long term.
Strategies
Continue to:

m Explore stabilization techniques (such as native plantings of beach grasses, or other means as

deemed compatible), as funding and resources permit, to stem erosion of bank and tree loss, in
areas of high-energy wave action.
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m Use prescribed fire and mechanical thinning techniques to maintain a relative open understory
and promote regeneration of future roost trees.

m Incorporate this habitat type in on-going biological surveys, such as habitat-based landbird point
count surveys, winter and summer bald eagle surveys, migration and winter bird counts, and
anuran call counts. Landbird point count habitat classifications in riparian zones would continue to
track changes in riparian vegetation to reflect changes in bird use.

m Observe time-of-year restrictions and primary zone guidelines for any potential disturbance
activities in roost areas (as described in the Virginia Bald Eagle Management Guidelines (2007)),
and the National Bald Eagle Guidelines (FWS 2007)); National Wildlife Federation’s “Bald Eagles
in the Chesapeake: a management guide for landowners”, VDGIF Bald Eagle nest management
in Virginia, Chesapeake Bay Program’s “Habitat requirements for Chesapeake Bay Living
Resources—Bald Eagle”, and USFWS Habitat management guidelines for the bald eagle in the
southeast region, 3rd revision).

m Engage in public outreach and education and facilitate opportunities to demonstrate riparian
habitat protection on the refuge.

m Work with conservation partners to acquire high conservation-value areas within the focus areas
designated in 1994 for protection of bald eagle habitat as identified in the Refuge Establishment
Environmental Assessment (1995) and more recent bald eagle surveys, especially if they currently
exist as quality riparian habitat or can build upon existing refuge lands.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits to measure
our success with respect to our means and fundamental objectives. The results may trigger
adjustments to management strategies, or trigger a re-evaluation or refinement of our objectives.
Examples of monitoring or surveys that we may implement include:

> Monitor changing bald eagle roost and nest use and make modifications or repairs as
necessary to ensure the favorable roosting conditions of the site

> Monitor and control invasive plants, erosion, human disturbance, and other sources of
habitat degradation as staff and resources permit to protect the integrity of roost, nest, and
concentration areas on refuge property

> Continue to incorporate this habitat type into ongoing biological surveys, such as habitat-based
landbird count surveys, winter and summer bald eagle surveys, migration and winter bird
counts, and anuran call counts. Landbird point count habitat classifications in or near roosts
would be updated to track changes in habitat relative to bird habitat use.

Rationale

We describe the importance of riparian habitat in objective 2.1 above. Actively managing this habitat
type to encourage, sustain, and increase bald eagle roosting and nesting use is one of our highest
priorities. Our 1994 EA identified land acquisition focus areas where protecting bald eagle habitat
was a priority, and more recent bald eagle surveys conducted on the Rappahannock River by boat
and plane have both verified these original areas and identified new ones. We will continue to seek
acquisition, in fee or easement, of those lands as a priority, from willing sellers, as opportunities arise
and funding is available.
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Mountain laurel: USFWS

The Rappahannock River Valley is very significant to mid-Atlantic eagle population, and possibly, to the
entire eastern population of bald eagles, suggesting the local population has continental importance. It
also contains one of the biggest winter concentration areas in the Chesapeake Bay Recovery Area. At
one time, 1500-2000 birds (estimate) migrate up from southern states, and 500-600 eagles (estimate)
migrate down from northern locations to congregate in the tidal fresh reaches. About 15 percent of

all eagles on East Coast pass through the Rappahannock River area; and, 5 percent of the Chesapeake
Bay population nest in the Rappahannock River stretch (120 pairs) (Watts personal communication
2003).

However, due to the status of the Chesapeake Bay as both a summer and winter destination for
migrants, concentration areas may support a complex mix of individuals of different ages and from
different populations. Sorting out which populations are present, and in which proportions, at any
given time is highly problematic. Residency times and turnover rates of birds within concentration
areas is also unknown. For that reason, it is not possible to infer how many different individuals may
be using particular concentration areas over an extended period (Watts, et al. in press).

In Virginia, the bald eagle breeding population has steadily increased from an estimated low of
approximately 32 pairs in the late 1960s to 560 known occupied territories in 2007 (Watts and Mitchell
2007). Of that total in 2007, 143 (or approximately 26 percent) were surveyed on the Rappahannock
River (Watts and Mitchell 2007). As young eagles mature to breeding age (4-5 years), more suitable
nesting sites will be required to maintain positive or stable population trends.

The Chesapeake Bay is an area of convergence for post-nesting and sub-adult bald eagles from
breeding populations in the Southeast and Northeast. The convergence of three geographically
distinct populations (northeast, southeast, and Chesapeake Bay) suggests that the bay plays a
particularly important role in the recovery of bald eagles in eastern North America. Bald eagle
“concentration areas” are locations where eagles congregate in numbers much higher than what may
be accounted for by local breeding pairs and their offspring and that support one to several communal
roosts. Concentration areas may support a complex mix of individuals of different ages, from different
populations, and varying residency times and turnover rates, making it difficult to determine the total
number of individual birds for a length of time (Watts, et al. in press). Some indication of that quantity
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is suggested by the periodic, one-day concentration area surveys conducted by boat on Virginia’s
three major concentration areas: the James River, Potomac River, and Rappahannock River. The
Rappahannock River Concentration Area typically supports the highest number of wintering eagles,
with a high winter count in 2005 of 395, but the 9-year average is about 200. Summer surveys began in
2006 and thus far, the high count is 174 on a single survey (Cooper, Portlock and Spencer 2005).

Waterfowl concentration areas are often correlated with fisheries concentration areas. Mid-winter
eagle concentrations probably are attracted to concentrations of fish or waterfowl. The high count
of eagles in 2005 may have been tied to a die-off of gizzard shad. Most fish runs are not in full swing
when the eagles are at their highest densities. The eagles are probably following waterfowl; eagles
from the north are known to follow waterfowl south.

Bald eagle communal roost sites have certain characteristics, for which we will manage. Most

sites are close to major foraging areas, isolated from human disturbance, protected from harsh
weather, surrounded by forest, and usually have a clear movement corridor between the roost and
primary foraging areas. Substrates include both pines and hardwoods typically composed of mature
canopy trees that possess ample lateral branches for perching and feeding. Actual roost trees tend
to be large with good crown access for entry and exit (Watts, et al. in press). They tend to occur

in wide (>100 feet) forested zones along creeks and rivers (Cline 1993). Nest sites in this area are
predominately in pine, but other tree species are used on occasion, such as beech and sycamore
(Spencer, personal observation). Although bald eagles retain some fidelity to roosting sites, these
sites can also shift due to fluctuations in populations, prey base, changes in surrounding vegetation,
and season. For that reason, it is desirable to provide and protect many sites at different locations to
account for those potential fluctuations.

Nest trees are typically a large canopy species towering over the surrounding trees as this affords
wide views and easy access for such a wide-winged bird. Typically, the nest tree is one of the largest
canopy trees in a clump of trees with little or no undergrowth. The nest tree or clump is usually at the
forest edge overlooking a field, marsh, or water body, and never far from feeding habitats (Watts, et al.
in press, Cline 1993).

We are particularly concerned with the loss of bald eagle sites due to erosion. In addition to making
provisions to protect riparian zones from the upland side, the protection of riparian areas from the
river or creek-side is also very important. We are observing modest- to high-energy wave action
causing calving and undercutting of some banks, and the loss of beaches and roost trees. We speculate
that the erosion rate in some places may be 1-2 feet per year. An adjacent landowner claims that

50 feet of beach and marsh have eroded in the past 50 years (Meyers France, January 2007, personal
communication). On the Wilna tract, for example, wave action and erosion have affected a 5-acre bald
eagle roost site dominated by 35- to 50-year-old loblolly pine and older oaks. We will monitor that
situation, and conduct restoration projects as warranted. Raptors, migratory songbirds, great blue
herons, and ospreys also use that forested habitat.

We will continue to increase our outreach to boaters and other river users, who are engaged in
activities near bald eagle nest or roost sites, in an effort to explain our restrictions in public use and
access. Other outreach activities will include programs and field visits to demonstrate our riparian
habitat protection and enhancement on the refuge.
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Goal 3: Maintain and enhance the biological diversity and environmental health of tidal and
non-tidal wetlands to benefit Federal-listed species, waterfowl and other migratory birds, fish
and shellfish, reptiles and amphibians

Objective 3.1 General Wetlands Protection

Within the next 15 years, protect and enhance the present 1,270 acres of refuge wetlands and seek
opportunities to create large-block wetlands (>50 acres) within the refuge boundary as opportunities
arise to benefit highest priority species identified in the BCR 30 Plan and VA WAP, such as the bald
eagle, sensitive joint-vetch (a Federal-listed plant) and wintering waterfowl such as the black duck. In
emergent fresh and brackish marshes, such species as Coastal Plain swamp sparrow, seaside sparrow,
marsh wren, king rail, and least bittern would be priorities for management. In tidal freshwater
swamps, Louisiana waterthrush and prothonotary warbler would be priorities. In interior marshes and
feeder streams, our priorities would include the mud sunfish, alewife, American shad, American eel,
and Atlantic sturgeon.

Strategies
Continue to:

m Enhance existing forested or early successional vegetated buffers on headwaters of streams
and the uplands surrounding wetlands through natural succession or planting of native species
to enhance water quality. If the areas of new acquisition lack a minimum 100-foot minimum
buffer around wetlands, establish buffers of sufficient width and vegetative cover as a priority to
accomplish resource protection goals (case-by-case determination).

m Engage in outreach and public education to increase private landowner awareness and
participation in wetland conservation programs.

m Implement the recovery tasks in the Sensitive Joint-Vetch Recovery Plan (USFWS/NE 2005).

> Survey to locate occurrences.
> Protect known populations from invasive plants and other threats.

> Identify threats such as exotic invasive plant species, seed predation by corn earworm and
tobacco budworm, water withdrawal, runoff, or significant changes in surrounding land use
patterns.

> Employ adaptive management where feasible (such as controlling invasive species).

> Encourage waterfront property owners and local planners in the surrounding community to
implement the Chesapeake Bay Preservation Act.

m Target wetlands identified in the 1994 focus areas for Service acquisition or partner protection. In
particular, prioritize the protection of large wetlands and wetland complexes within the established
acquisition boundary of the refuge. Also, protect uplands adjacent to valuable wetlands, and build
upon existing tracts of protected wetland or the headlands of creek drainages.

m Eradicate stand-replacing invasive species to the extent possible, incompatible uses, erosion of
critical habitats (where feasible), and runoff from adjacent uplands.

m Identify potential sources of turbidity and minimize those originating from refuge lands.

3-82 Draft Comprehensive Conservation Plan and Envivonmental Assessment



Alternative B. Enhanced Habitat Diversity (Service-preferred Alternative)

Within 5 years of CCP approval:

m Facilitate partnerships for researching, conducting inventories, and monitoring the refuge that
would improve our understanding of its contribution to and responsibility for VA WAP and BCR 30
plan priority wetland birds that BBS or landbird point counts inadequately detect. For example,
information would be highly desirable on the prothonotary warbler, Louisiana waterthrush, and
secretive marsh species such as least bittern and king rail. In particular, work with partners to
develop and implement a habitat-based, targeted monitoring program for forested wetland species
to quantify their relative abundance and density.

m Evaluate small creeks to see if fish passage is restricted. In particular, look at places where
fabricated dams that are no longer operational are excluding fish passage. Work with partners to
remedy fish passage restrictions where practical.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits. The
following are all components of how we would measure our success with respect to our means and
fundamental objectives, and the results may trigger adjustments to our management strategies,
or trigger a reevaluation or revision to our objectives. Examples of monitoring or surveys may
include:

> Scouting for invasive plants, particularly Phragmites, to prevent the loss of quality habitat

> Secretive marshbird surveys and mid-winter waterfowl surveys to evaluate their patterns of
habitat use and potential areas for habitat protection or enhancement projects

> Surveys for forested wetland priority species such as the prothonotary warbler, to evaluate
threats to breeding habitat.

> Monitor the intertidal zone and shoreline erosion rate of critical habitats for marsh birds, bald
eagles, or sensitive joint-vetch to evaluate the potential for abatement

> Monitor wildlife disturbance in sensitive areas

Rationale

One of the establishing purposes of the refuge is to protect and conserve wetlands (Emergency
Wetlands Resources Act of 1986, 100 Stat.3582-91). Eighty percent of America’s breeding population
and more than 50 percent of its 800 species of protected migratory birds rely on wetlands (Mitsch and
Gosselink 1993, citing Wharton, et al. 1982). Over 95 percent of the commercially harvested fish and
shellfish species are wetland-dependent. Most freshwater fish depend on wetlands for spawning, and
anadromous fish rely on them as nurseries for young fry. Wetlands also provide essential ecosystem
functions that technology has yet to rival such as flood mitigation (especially riverine wetlands), storm
abatement and filtering and removing nutrients and toxic material. Wetlands also are significant for
global cycles of nitrogen, sulfur, methane and carbon dioxide (Mitch and Gosselink 1993).

The Rappahannock River is an important estuarine tributary of the Chesapeake Bay and, conversely,
the bay is intrinsic to the character of the tidal Rappahannock River. What tributaries contribute to the
bay in terms of sediment loads, nutrients, and other pollutants, will come back to haunt them in time.
Indeed, they are doing so now. Dead zones, caused by toxically low levels of oxygen from high levels
of nutrients, are spreading upriver (Dauer, et al. 2005). The grass shrimp, which needs clean water and
is an important fish food, once was abundant in beds of submerged aquatic vegetation (SAV) around
Hoskins Creek (Williams 1993), but the Rappahannock River’s SAV beds have all but disappeared
because of high sediment loads, and with them went a variety of crustaceans and mollusks that thrived
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there. All vegetation zones along the river—upland buffers, riverine and estuarine wetlands, beach
vegetation, and SAV beds—provide an indispensable ecological function by filtering out those loads to
deliver cleaner water to the river and bay.

The several distinct types of wetland habitat on the refuge include
m Tidal freshwater emergent marsh (also known as palustrine emergent wetlands);
m Tidal freshwater swamp (also known as tidal forested wetlands, dominated by trees or shrubs);
m Tidal brackish emergent marsh (contains more salt tolerant species than tidal fresh marshes);

m Riparian forested wetlands (along the lowland margins and also known as hardwood bottomlands)
which receive only occasional flooding from the river but may annually flood from rains and
sheetflow from uplands;

m Wet meadows, ponds, and vernal pools (created by beaver activity occur in the upper reaches of the
feeder creeks and drainages. Wet meadows created by surface flow also are scattered throughout
lower terraces on the uplands in depressions in poorly drained soils).

The freshwater tidal marshes are composed of emergent vegetation such as wild rice, cattail, big
cordgrass, pickerel-weed and arrow arum, and have salinity levels below 0.5 parts per thousand. They
host priority birds such as the American black duck, wood duck, mallard, green-winged teal, common
snipe, solitary sandpiper, spotted sandpiper, marsh wren, American bittern, least bittern, sora, and
king rail. In addition, Forster’s tern forages in the associated open waters in summer. Those areas
contain most of the important nursery and spawning habitat for several important fish species that, in
turn, provide an important food source for herons, eagles, ospreys and fish-eating waterfowl.

The freshwater, tidally influenced forested wetlands or swamps within the refuge acquisition boundary
are dominated by green ash, maple, river birch, and sycamore in the canopy, with an occasional
occurrence of bald cypress. The vegetation in those wetlands can withstand long periods of saturation
of the root zone during the growing season. They support such priority bird species as the Louisiana
waterthrush, prothonotary warbler, worm-eating warbler, red-headed woodpecker, and wood duck.
Cerulean warblers and Swainson’s warblers may use those forested wetlands even more than has been
documented. That potential deserves further study.

The forested wetland swamps in upper Cat Point Creek also support a large colony of purple martins,
which may be nesting there. Several great blue heron rookeries, bald eagle nest and roost sites, and
numerous osprey nests also lie along the interface of those wetlands with riparian habitat. We discuss
habitat for those species in more detail in goal 2. Many species of passerines also use those forested
wetlands as stopover habitat during migration.

Tidal brackish marsh (part of the estuarine emergent wetland type) varies by soil type, salinity,
elevation and geographic location. It forms along tidal tributaries in the transition zone between outer
salt marshes and tidal fresh marshes, and often is dominated by big cordgrass. The low marsh is
inundated diurnally, and supports grasses and rushes, while the high marsh experiences inundation
only irregularly during storms or spring tides and, therefore, often supports scattered shrubs

in addition to grasses and rushes. The Island Farm Marsh tract, opposite the Tappahannock, is
characteristic of that type and, depending on salinity levels in any year, sometimes supports vegetation
such as Spartina patens associated more frequently with salt marshes. Some priority species found

in the boundary area’s brackish marshes are the American black duck, seaside sparrow, coastal plain
swamp sparrow, marsh wren, northern pintail, and a rarer migrant or second breeder, sedge wren.
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Restoring forest habitat by planting trees: USFWS

Riparian forests (non-tidal) have shorter periods of flooding and support forest species that are
similar to those in upland hardwood forests. For that reason, we discuss the objectives, rationale, and
strategies for this community type separately in goal 2.

Controlling and preventing the spread of invasive plants, particularly common reed or Phragmites,

is an essential component of wetland protection and management in the Atlantic coastal states. It
spreads rapidly, displaces native vegetation and, over time, raises the height of the marsh floor,
altering the hydrology of the marsh. That poses a conservation threat to wetland-dependent fish and
wildlife species that evolved with the historic vegetative communities that provide food, nest substrate,
spawning habitat, or cover at different times in their annual life cycles.

All refuge lands that border wetlands or open water now have at least 100-foot buffers in grassland or
forest vegetation, but that is a very small fraction of what needs to be buffered and protected within
the entire refuge acquisition boundary.

The Rappahannock River marshes and their associated open water habitats are vitally important

for fish resources, wintering and migrating ducks and geese, invertebrates, migrating monarch
butterflies, breeding and wintering amphibians and reptiles, and river otters, and are used by a
substantial assemblage of Federal- and state-listed birds of conservation concern. Protecting wetlands
is fundamental in preserving the food web of the Rappahannock River Valley.

Size is an important criterion in protecting and managing wetlands. Watts, et al. (1992) found that
marsh area was a good indicator of species richness in all breeding marsh birds studied. Marsh-
dependent birds declined in frequency in marshes between 12 and 25 acres. Large marshes also

were rare in the western shore of the Chesapeake Bay study area. Large expanses of freshwater tidal
marshes also are in limited supply on the Rappahannock River, and deserve protection. The Virginia
DCR has identified extensive freshwater tidal marsh as a significant plant community type (Belden
2002). The brackish and fresh-brackish marshes on the Rappahannock River support colonies of
breeding and wintering marsh wrens, a species of high priority in the BCR 30 plan. Because marsh
wrens are pseudo-colonial nesters that will not nest in isolation, they require marshes large enough to
accommodate multiple male breeding territories (Kale 1965; Picman, et al. 1988; Spencer 2000). Marsh
wrens breed and winter on the Rappahannock River (Spencer, personal observation).
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Protecting large blocks (>50 acres) of all types of wetland habitat in the refuge will improve the
success of nesting, foraging, and cover opportunities for emergent-wetland-dependent species, such
as the American black duck, seaside sparrow, marsh wren, coastal plain swamp sparrow, mallard,
northern pintail, wood duck, least bittern, king rail, sora, common snipe, and green-winged teal, and
for forested swamp species such as the prothonotary warbler, Louisiana waterthrush, red-headed
woodpecker, and bald eagle, all identified in the BCR 30 plan and the VA WAP.

Sensitive joint-vetch is an annual legume that appears sporadically in freshwater tidal marsh habitat
and prefers disturbed edges. The Service has an obligation to benefit that Federal-listed species.
Therefore, our playing an active role in tidal marsh conservation is important. Probably most
important is to benefit that species by continuing to control Phragmites. Spraying Phragmites next to
sensitive joint-vetch requires extreme caution, typically using hand equipment.

Objective 3.2 Tidal Brackish and Fresh Marsh

Within the next 15 years, protect and manage quality wintering waterfowl habitat in areas known
to support wintering waterfowl concentrations as detected from aerial surveys or where there is
potential, particularly in larger marsh complexes of >50 acres.

Strategies
Continue to:

m Establish or widen existing forested or early successional vegetated buffers on headwaters of
streams and the uplands surrounding wetlands through natural succession or planting of native
species to enhance wetland water quality. If 330-foot minimum buffers around wetlands are lacking
in new acquisition areas, establish buffers of sufficient widths and vegetative cover as a priority to
accomplish resource protection goals (case-by-case determination).

m Acquire or protect through easements larger tracts of tidal marshland (>50 acres) as funding and
opportunity permits.

Rationale

Quality wintering waterfowl habitat includes a combination of good foraging and secure resting areas
in proximity to each other. Marshes containing a combination of high- and low-marsh vegetation and
submerged aquatic vegetation (SAV) interspersed by numerous sheltered pools of varying depths,
characterize ideal habitat for dabblers and fish resources for divers. In chapter 2, we describe where
the SAV beds are located on the Rappahannock River and what surveys we are undertaking to monitor
them.

Objective 3.3 Wet Meadows and Vernal Pool Habitat

Over the next 15 years, enhance wet meadow and vernal pool habitats to benefit breeding, foraging,
and over-wintering wildlife of conservation concern identified in the VA WAP, such as spotted turtle,
ribbon snake, and other native reptiles and amphibians.

Strategy

Continue to:

m Manage existing restored refuge wetlands by manipulating water levels to maximize value to
breeding amphibians and other wetland-dependent species.
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m Manage vegetation through plantings or other techniques, where feasible or needed, to meet the
state recommendation of 300-foot to 1,000-foot vegetated buffers around vernal pools or wetlands.

m Protect known vernal pools from drift and runoff from applications of herbicides.
Within 5-10 years of CCP approval:

m Identify areas where removing agricultural drain tiles and plugging ditches can restore the
natural hydrology. Within 5 years of CCP approval, develop restoration plans and timelines for
implementation.

m Explore protecting vernal pools on private lands by conservation easement, particularly for
forested tracts. Work with landowners to include language in the conservation agreements to
establish buffers at least 300 feet, and up to 1,000 feet if possible, around vernal pools in forests,
remove agricultural drain tiles, and plug ditches to restore natural hydrology.

m In early spring identify and map areas of concentration of amphibians and vernal pools to ensure
their conservation and protection.

m Develop partnerships with Northeast Partners in Amphibians and Reptiles Conservation (PARC,
soon to publish habitat management guidelines) and the state herpetologists on protecting and
managing vernal pools and general measures to protect amphibians.

Rationale

Vernal pools are small bodies of standing water that form in the spring from meltwater and are often
dry by mid-summer or may even be dry before the end of the spring growing season. Many vernal
pools are found in depressions in agricultural areas, but also may be found in woodlots. Wetland
vegetation may become established, but usually is dominated by annuals. Wet meadows usually look
much like a fallow field except that water-loving grasses and sedges dominate them. They will contain
nearly 100 percent vegetative cover with very little or no open water. Surface water is temporary

or seasonal and only present during the growing season in the spring. Wet meadows often form a
transition zone between aquatic communities and uplands with soils that are often saturated and
mucky.

Quality terrestrial habitat in close proximity to vernal pools, ponds, and wet meadows, where no
barriers such as roads exist, is also crucial for breeding, foraging, and over-wintering amphibians
such as salamanders and frogs with limited overland range distances. Persistence of amphibian
populations at breeding ponds also depends upon the amount and proximity of suitable terrestrial
habitats (Blossey and Maerz, unpublished; but see Guerry and Hunter 2002; Pope, et al. 2000). Wood
frogs may need up to 300 feet to accommodate their post-breeding movements (Baldwin, et al. 2006),
salamanders may need over 500 feet to accommodate the dispersal movements of some species
(Semlitsch 1998) and up to 2, 600 feet may be required to accommodate migration distances of newts
(Johnston 2003).

Several species such as spotted turtle are in rapid decline. After grasslands, vernal pools are the most
rapidly declining habitats in the area, with few to no regulations to protect them. Vernal pools must be
one-tenth of an acre in size before any regulations apply; and there is no mitigation required unless
the pool is half an acre in size (J.D. Kleopfer, personal communication, 2006). Wet meadows, moist
soil units, temporary vernal pools, beaver wetlands, and Coastal Plain ponds in the refuge acquisition
boundary have variable hydroperiods and species composition depending on landscape context,

soils, and surrounding vegetation and thus are not easily classified. Structurally, they may have some
emergent vegetation, grasslands and other early successional vegetation, and even trees.
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The characteristic vegetation for vernal pools on the refuge is composed of sedges such as woolgrass,
rushes, and shrub species such as wax myrtle, groundsel tree, and black willow. Those areas support
bird species such as the common yellowthroat, swamp sparrow (winter), willow flycatcher and sedge
wren (migration) and are important breeding grounds for amphibians. Fish may also be present.
Depending on the expanse and depth of the water, the green heron, pied-billed grebe, and teal may
use these wetlands.

Complexes of wet-meadows and vernal pools near grasslands and forests provide suitable year-round
habitat for breeding, foraging, and over-wintering amphibians and certain reptiles. The practice

of ditching and draining agricultural fields is widespread in this area. Those practices redirect
precipitation sheetflow toward existing outlets such as creeks and ponds. The hydrology of many
agricultural fields on the refuge was modified in that fashion. This is beneficial to units currently
managed as grasslands, but perhaps, at a cost to terrestrial habitat for amphibians, as it resulted in
removal of vernal pools and wet meadows that formed in and around the fields.

Invertebrate prey in terrestrial habitats is greater than in areas immediately around the pond
perimeter, and after breeding, amphibians depend on these terrestrial habitats for foraging prior
to overwintering (Lamoureux, et al. 2002; Pope, et al. 2000). The provision of vernal pools and wet
meadows should be viewed as a necessary complementary component of the refuge grassland and
forest management program.

Management and control of non-native invasive plants will also benefit management for amphibians,
as these plants can cause significant reductions in invertebrate abundance (Blossey 1999), potentially
degrading the value as amphibian foraging sites. Blossey and Maerz (2002, unpublished) found that
green frogs failed to gain weight or mass in habitats invaded by Japanese knotweed, compared to
those inhabiting non-invaded fields.

Objective 3.4 Shoreline Zone

Within 5 years of CCP approval, begin a program to prevent or substantially reduce the further
erosion or disturbance of beaches and marsh edges or fringes which contain protected populations,
such as the Federal-listed sensitive joint-vetch, bald eagle roosts, and to benefit species such as

nesting turtles, herons, and shorebirds that use this zone for foraging or for access to adjacent riparian
or marsh habitats for critical stages of their life cycles.

Strategies
Continue to:

m Plant native aquatic grasses on gradually sloping beaches with species that are appropriate for
brackish or fresh zones in this region, such as wigeon grass (Ruppia maritima), wild celery
(Valesneria spiralis), three-squares, and black needlerush (Romeria americanus), and explore
other stabilization techniques deemed compatible.

m Protect joint-vetch populations as described in the strategies for objective 3.1.

m Engage in public outreach and education to explain the sensitive nature of these transitional
habitats and the importance of reducing human disturbance.

m Manage public use in these areas to ensure compatibility of visitor’s activities, especially during
sensitive times of the year for wildlife.
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Within 5 years of CCP approval:

m Set markers to identify current baseline for a measure of erosion rate near known or suspected
sites of high erosion rates (6 inches to 1 foot per year) in marshes near populations of species of
conservation concern.

m After observation for 1 year, identify priority areas in need of abatement measures.
Monitoring Elements

m Conduct appropriate monitoring and survey
programs as funding and staffing permits. The
following are all components of how we would
measure our success with respect to our means
and fundamental objectives, and the results may
trigger adjustments to our management strategies,
or trigger a reevaluation or revision to our objectives.
Examples of monitoring or surveys may include:

> Monitoring and treating invasive plants,
particularly Phragmites, to prevent unacceptable
levels of loss of quality habitat. If the patch sizes
of Phragmites attain a solid stand (regardless
of size) that reasonably can be sprayed or, if it
threatens a rare community, initiate appropriate
control measures to decrease Phragmites to
a tolerable level. We may leave untreated any
patches that are static or inaccessible by any
currently available means until we determine a
feasible solution or efficacious method.

> Secretive marsh bird surveys to evaluate habitat
use patterns and potential areas for enhancement
projects for focal species. We would use the The banks of the Rappahannock River: USFWS
valuations to identify areas for protection
from disturbance (waterfowl), or to develop a
decision tool to evaluate potential sites for the creation or improvement of marshbird habitat.
Monitoring data may be used to evaluate the effectiveness of these decisions, and then to make
better decisions in the future at other sites.

> Mid-winter waterfowl surveys conducted by the state will help keep refuge staff apprised of
patterns of use and distribution throughout marshes in the project area. That information is
useful for monitoring declines and increases in state-listed or BCR-listed species, for targeting
areas for potential easement or protection. Conduct additional aerial waterfowl surveys, if
funding is available, in 5-year intervals.

> Surveys of priority forested wetland species such as prothonotary warbler. Trends in
abundance data would be used to trigger assessments of habitat quality for breeding and
potential sources of threats to habitat quality.

> Surveys of anurans (frogs or toads), to monitor overall diversity and indications of habitat
changes that affect local populations or to evaluate for further vernal pool protection or
management.

> Monitoring intertidal zone and shoreline erosion rate of critical habitats for marshbirds, bald
eagle roots, or sensitive joint-vetch to evaluate the potential for abatement.

> Monitor disturbance factors for wildlife in sensitive areas.
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Rationale

Managing erosion along the edges of a dynamic tidal river presents a great challenge. Beach and
marsh erosion is a dynamic natural process of any river system. Depending on the directional
orientation of the wide stretches of the lower Rappahannock River, different beaches are subject to
pummeling by storms and long-lasting winds at different times, resulting in sand deposition and beach
accretion in some places, sand loss and calving of marsh peat or bank at others. Problems tend to be
greatest where sediments are unconsolidated, fetch? is greater than 1 mile, upland areas generate
significant runoff or have saturated soils, and adjacent shorelines are hardened with protective
structures (MD DNR 2000).

Only in a few locations would it make sense to interfere with this natural process. Increasing
shoreline development, revetments, bulkheads (hard shorelines), and removal of vegetation for
scenic vistas, creates a greater burden for erosion control and maintaining ecological functions on the
Rappahannock River’s remaining fringe marshes. In some places, we may need to intervene to stem
erosion along emergent fringe marshes and beachfronts of other wetland types containing populations
of protected or listed species such as the Federal-listed sensitive joint-vetch. The creation of “living
shorelines”—planting native aquatic grasses or other vegetation—may partially resolve erosion on
gently sloped beaches and shoreline. Cutbank areas with steep drop-offs do not lend themselves to
that type of restoration, and may require structures or hybrid solutions. Establishing native vegetation
is also a strategy to prevent the establishment of non-native species (Smart, Dick, and Doyle 1998).

Goal 4: Promote enjoyment and stewardship of our Nation’s natural resources by providing
quality, wildlife-dependent recreation and education opportunities on refuge lands and
waters.

Objective 4.1 Deer Hunting

Continue to provide a quality annual deer hunt to manage the white-tailed deer population, protect
habitat, and provide a priority, wildlife-dependent recreational opportunity on the Wilna, Wright,
Tayloe, Hutchinson, Thomas, Port Royal, Toby’s Point, Mothershead, and Laurel Grove tracts. Within
15 years of CCP approval, evaluate other existing refuge tracts where hunting is not currently allowed,
as well as any new tracts acquired, for new deer hunting opportunities. Where we determine a deer
hunt is appropriate, compatible, and can be supported with available resources, we would increase
available hunt acres.

Strategies
Continue to:

m Implement the annual lottery, permit-based hunt program. (See additional program details in
“Visitor Services Resources—Priority Public Uses” in chapter 2.)

m Distribute annual special use permits to area dog owners, permitting access to retrieve trespass
dogs during the deer hunt season. Continue to annually evaluate the program and make
improvements when necessary.

m Obtain data from the VDGIF assessment of the health of the Northern Neck/Middle Peninsula
deer populations and adjust the hunt program accordingly to assist in cooperative population

management.

m Work with the Friends group, volunteers, and other partners to implement this program.
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Within 5 years of CCP approval:

m Work with the VDGIF to improve the reporting system to better facilitate evaluation of the refuge
program.

m Evaluate the program through staff observation and hunter contacts.
m Create and maintain access roads or parking areas as needed.

m Coordinate with state and other partners to develop host programs that encourage new user
groups, e.g., Becoming an Outdoors Woman, youth hunts.

Rationale

As in alternative A, we recognize hunting as a healthy, traditional outdoor pastime, deeply rooted in
our American heritage. President Bush recognized this tradition in implementing Executive Order
#13443, issued in August 2007, directing the Service and other land management agencies “...to
manage wildlife and wildlife habitats on public lands in a manner that expands and enhances hunting
opportunities, including through the use of hunting in wildlife management planning.”

In addition, deer hunting aids statewide efforts to control deer populations and complements habitat
management on the refuge.

Using data collected by the VDGIF and their statewide population analysis, the refuge extrapolates
population estimates and adjusts refuge program goals annually, if needed. As in all refuge programs,
we make special accommodations upon request, whenever possible, to further facilitate accessibility.
The following are the guiding principles of our hunting program, according to new Service policy
(605 FW 2).

1. Manage wildlife populations consistent with Refuge System-specific management plans approved
after 1997 and, to the extent practicable, state fish and wildlife conservation plans.

2. Promote visitor understanding of and increase visitor appreciation for America’s natural resources.
3. Provide opportunities for quality recreational and educational experiences.

4. Encourage participation in this tradition.

5. Minimize conflicts with visitors participating in other compatible, wildlife-dependent recreation.

In 2002, we issued a final “Refuge Hunt Plan” and environmental assessment after a 30-day period of
public review and comment. The refuge hunt program conforms to state regulations and additional
refuge regulations stipulated in Title 50 of the Code of Federal Regulations. Given our stated hunt
program objectives, we intend to maintain the deer population at a level commensurate with available
habitat, to maintain the health of the herd and prevent the habitat degradation that accompanies
overpopulation.

Due to the unpredictable nature of the land acquisition program, we do not know where additional
huntable acres will be located, but we intend to open new tracts to deer hunting where we determine it
an appropriate and compatible use. Otherwise, the rationale is the same as alternative A.

Our highest priorities over the next 15 years would be to continue to develop a quality hunting
opportunity for deer, and to evaluate hunting opportunities for waterfowl (see objective 4.2) and wild
turkey (see objective 4.3). However, over the next 15 years, and assuming resources and support
are available and we have made progress on evaluating the waterfowl and turkey hunts, a secondary
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priority would be to evaluate opportunities for small game hunting, such as for rabbit and squirrels.
Existing refuge tracts provide good habitat for these species and we would expect to acquire additional
quality habitat in the future. We would continue to coordinate with VDGIF in evaluating any proposed
new hunting and fishing programs.

Objective 4.2 Waterfowl Hunting

Within 5 years of CCP approval, evaluate providing a quality public waterfowl hunt program, in
partnership with the VDGIF, on refuge tracts such as the Tayloe, Island Farm, and Toby’s Point tracts.
Expand this opportunity to other existing refuge tracts and newly acquired tracts where determined
appropriate and compatible.

Strategies
Within 5 years of CCP approval:

m Evaluate the potential to open the refuge to waterfowl hunting, prepare necessary National
Environmental Policy Act (NEPA) documents and management plan, gain state concurrence,
ensure compatibility, and consult with the public during the process.

m If the evaluation finds that waterfowl hunting is an appropriate and compatible use of the refuge:
> Develop a waterfowl hunt program that ensures high quality resting and feeding habitat are

maintained and protected.

> Work with the VDGIF to determine hunt blind locations where quality waterfowl hunting
opportunities exist.

> Work with the VDGIF to install and maintain stakes to designate waterfowl hunting blinds.

> Within the VDGIF state seasons, determine refuge hunt dates with a focus on minimizing
conflicts between hunting, habitat management, and other wildlife-dependent recreational
activities.

> Work with the VDGIF annually to evaluate the status and trend of the waterfowl population and
adjust the program according to state regulations and the Federal framework.

> Create the necessary infrastructure to support the program, including working with off-refuge
partners.

> Collaborate with the VDGIF on waterfowl hunting outreach and enforcement.

> Work with partners such as Ducks Unlimited to provide youth waterfowl hunting opportunities
on the refuge, and youth conservation (Greenwing) events.

Rationale

As in alternative A, the Improvement Act identifies hunting as priority wildlife-dependent recreation.
The act states, “compatible wildlife-dependent recreation is a legitimate and appropriate general public
use of the System.” Furthermore, hunting is an established, traditional use in the local area. We may
offer waterfowl hunting on the refuge under this alternative if determined appropriate and compatible
for the refuge; however, we would strive to distribute this use in a way that ensures the continued use
of refuge habitats by other visitors with minimal disturbance.
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The marshlands along the Rappahannock River are important feeding and resting areas for wintering
waterfowl and other water-dependent birds. Most of these marshes are privately owned, however, and
many have several types of recreation occurring in or around them, such as fishing, crabbing, and
waterfowl hunting during the waterfowl-hunting season. Since its establishment, the Service has not
exercised its riparian rights to regulate waterfowl hunting on any of the marshes under its ownership.
Consequently, licensed hunting blinds have been set in several locations on the edge of, or within, the
navigable waterways of some refuge marshes. That is the case, for example, on the Tayloe and Island
Farm tracts. Those blinds are legally established; however, neither the frequency of their use by
hunters nor the cumulative impacts on the local wintering waterfowl population using those marshes
have been assessed.

Hunting around the refuge could have a significant adverse effect on waterfowl populations using the
refuge. A study conducted at the Back Bay National Wildlife Refuge showed that mallard subjected to
hunting pressure might have developed a conditioned frequent flight response to humans during the
hunting season (Laskowski, et al. 1993). That behavior may be detrimental because additional flight
can increase hunting mortality and energy expenditure. Waterfowl in poor condition from frequent
flights that burn critical body fat experience higher natural mortality rates (Haramis, et al.1986, Hepp,
et al. 1986). Bartelt (1987) found that human disturbance of family groups of Canada geese resulted in
their increased hunting mortality. Poor body condition and low lipid reserves (body fat) during winter
and the spring migration can affect the reproductive success of waterfowl (Ankney and Maclnnes
1978, Raveling 1979, Krapu 1981).

Developing a refuge waterfowl hunting program would give us the opportunity to offer public
waterfowl hunting opportunities and lessen the potential for negative impacts on the life cycles of
migratory birds by better regulating the disturbance of wintering waterfowl on refuge lands, and
providing safe resting and feeding areas throughout the winter. We would do that primarily through
the location of blind sites, and by managing the timing, season, and numbers of hunters.

We intend to work with the VDGIF to coordinate a program using numbered stakes to designate the
locations of the hunt blinds. That would require additional coordination to insure compliance with
state regulations on blinds. Alternatively, we could exercise our riparian rights and erect permanent,
stationary shore blinds. With the assistance of the VDGIF, the refuge would allow hunting in
accordance with state seasons. We may cease hunting in certain areas after December 15 to afford
additional protection to nesting bald eagles.

The tracts identified as potential quality waterfowl hunting sites include the Tayloe, Island Farm, and
Toby’s Point. Those tracts total approximately 1000 acres of wetland/marsh habitat along the Cat Point
Creek and Rappahannock River. Due to the unpredictable nature of the land acquisition program,

we do not know where we would locate additional hunting opportunities, but we would evaluate new
tracts for waterfowl hunting where we determined it an appropriate and compatible use. The hunting
principles for this objective are the same as those in alternative B, objective 4.2.

Objective 4.3 Wild Turkey Hunting

Within 5 years of CCP approval, evaluate establishing a quality wild turkey hunting program on
refuge tracts such as the Tayloe and Toby’s Point tracts, in cooperation with the VDGIF. Expand that
opportunity to other refuge tracts and newly acquired tracts where we determine it appropriate and
compatible.
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Strategies
Within 5 years of CCP approval:

m Evaluate the potential to open the refuge to turkey hunting, prepare necessary NEPA documents
and management plan, gain state concurrence, ensure compatibility, and consult with the public
during the process.

m If the evaluation finds that turkey hunting is an appropriate and compatible use for the refuge:

> We would then work with the VDGIF to evaluate the state and regional turkey population and
trends, adjusting the refuge hunt program accordingly.

> Establish a turkey hunt program in conjunction with the state hunting seasons in spring or fall,
with a focus on minimizing conflicts between hunting, habitat management, migratory bird
nesting, and other wildlife-dependent recreation activities.

> Work with partners such as the National Wild Turkey Federation to provide youth hunting
opportunities and and youth conservation (JAKES) events on the refuge.

Rationale

We recognize wild turkey hunting as a traditional outdoor pastime. When managed responsibly, it
can instill a unique appreciation of wildlife, their behavior, and their habitat needs. If our analysis
determines that turkey hunting is appropriate and compatible for the refuge, we would pursue
developing this opportunity.

‘We now identify the Tayloe and Toby’s Point tracts as potential sites for quality wild turkey hunting.
They consist of mature and early successional forest habitats. Through further evaluation, if we
determine to pursue this hunt, we would plan to define hunt areas, and conduct a permitted hunt,
holding a lottery to determine successful permittees. We may charge an application fee to offset the
cost of conducting the hunt. We would ask the VDGIF and the National Wild Turkey Federation

to assist in implementing the turkey hunt during the state hunting seasons. State and refuge law
enforcement officers would check hunt tracts to ensure compliance with state and refuge regulations.
Due to the unpredictable nature of the land acquisition program, we do not know where additional
hunt opportunities may be located, but our intent is to evaluate new tracts for wild turkey hunting
where it is determined to be appropriate and compatible.

The hunting principles identified under the rationale for alternative B, objective 4.2 are the same for
this objective.

Objective 4.4 Recreational Fishing

Within 5 years of CCP approval, provide daily, quality fishing opportunities at Wilna Pond on the
Wilna tract, and formally establish three new fishing opportunities and daily fishing access at the
Hutchinson, Laurel Grove, and Toby’s Point tracts.

Strategies

Continue to:

m Provide daily fishing access at the Wilna Pond. Fishing may be conducted by boat, shoreline, or
pier access.
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Maintain accessible fishing pier at Wilna Pond. The pier is closed during environmental education
or deer hunting activities. We would post notifications of those dates on the refuge website and

on signs at the refuge entrance and at Wilna Pond at least 48 hours before closing the pier.
However, it is possible that emergency situations may arise on the refuge resulting in closures not
anticipated in advance.

Maintain parking and boat launch at Wilna Pond to facilitate hand-launch boat fishing access

to the Wilna Pond. To accommodate more accessible boat launching, small trailers would be
permitted. Posts would be installed to prevent large trailers, which could damage the unimproved
launch site, from getting too close to the shoreline. Boats, canoes, and kayaks would still need to
be hand-launched but the use of trailers would allow safer access for those unable to secure their
watercraft on or in a vehicle.

Conduct annual Kids’ Fishing Day event at Wilna Pond for at least 30 youth, ages 5-15 years.
Event includes a Fishing Clinic and hands-on fishing in the Wilna Pond. Partners for this event
include the Friends, Office of Fisheries Assistance, VDGIF, Boy Scouts, other youth organizations
and private companies.

Provide visitors with general information on the fishing program and refuge specific regulations
through the refuge website, information signs located at Wilna Pond, and the fishing brocure,
which is available at the information sign along the refuge entrance road and at the refuge
headquarters.

‘Work with the Friends Group, volunteers, and other partners to implement and maintain the
fishing program.

Within 5 years of CCP approval:

Improve and maintain access roads and parking areas at Wilna, Hutchinson, and Laurel Grove
tracts.

Formally allow bank fishing on refuge lands at Toby’s Point within 100 feet upstream of the
King George County’s Wilmont Landing boat launch and pier; provide informational signs
and brochures containing refuge-specific and state fishing regulations to facilitate this use, in
cooperation with the county.

Work with the Friends group and volunteers to replace the fishing pier at the Hutchinson tract.

Provide designated shoreline and hand-launch boat fishing access at the Laurel Grove tract,
pending results of the baseline report.

Close sites periodically if necessary to minimize conflicts with visitors participating in other
compatible wildlife-dependent recreational activities and other habitat management activities. Post
notification of those dates on the refuge website and on signs located at the refuge entrance and
tract parking areas at least 48 hours prior to its closure.

Install fishing regulation information at Hutchinson and Laurel Grove tract parking areas.

Provide visitors with general information on the fishing program and refuge specific regulations
through the refuge website, informational signs located at Wilna Pond, and the fishing brochure.
Make the fishing brochure available at the information sign located along the refuge entrance
road and at the refuge headquarters.

Revise the fishing brochure and refuge website to include site-specific information for the
Hutchinson, Toby’s Point, and Laurel Grove tracts.
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m Work with the Friends group and volunteers to implement and maintain the fishing program.
m Publish a version of the revised fishing brochure in Spanish.

Rationale

As in alternative A, the Improvement Act identifies fishing as priority wildlife-dependent recreation.
The act states, “Compatible wildlife-dependent recreation is a legitimate and appropriate general
public use of the System.” Fishing promotes public understanding and appreciation of natural
resources and their management on all lands and waters in the Refuge System. A free fishing program
has been in place on the Wilna tract since 2003.

The Wilna Pond fish community is a self-sustaining population. Refuge-specific regulations are in
effect to ensure its health (i.e., largemouth bass catch and release only).

We are not considering stocking fish in refuge ponds. Generally, refuge management focuses on
supporting self-sustaining habitats and native or naturalized species populations.

The Improvement Act stipulates, “In administering the System, the Secretary shall...ensure that the
biological integrity, diversity, and environmental health of the System are maintained for the benefit of
present and future generations of Americans....” One of several Service policies that devolves from that
act is in the Service Manual (601 FW 3), “Biological Integrity, Diversity, and Environmental Health.”

Part 3.14(f) of that policy states, “We do not introduce species on a refuge outside of their historic range
or introduce a species if we determine they were naturally extirpated, unless such introductions are
essential for the survival of the species and prescribed in an endangered species recovery plan, or is
essential for the control of an invasive species and prescribed in an integrated pest management plan.”

Based on new policy in 605 FW3 and 4, we strive to follow these guiding principles for the refuge
fishing program.

1. Effectively maintain healthy and diverse fish communities and aquatic ecosystems by scientific
management techniques.

2. Promote visitor understanding of, and increase visitor appreciation for, America’s natural
resources.

3. Provide opportunities for quality recreational and educational experiences consistent with criteria
describing quality as defined in chapter 1.

4. Encourage participation in this tradition.
5. Minimize conflicts with visitors participating in other compatible, wildlife-dependent activities.

Under this alternative, we would continue to provide accessible fishing opportunities, as described
under alternative A, with the addition of one new fishing pier and supporting facilities (road access,
parking areas) to provide designated shoreline recreational fishing access, at the Laurel Grove and
Hutchinson tracts, respectively.

In addition, on the Toby’s Point tract, we would formally allow fishing in an area that anglers have
used for many years. Access to that site is provided by the adjacent Wilmont Landing boat launch area
and pier, which are owned and maintained by King George County. Essentially, we believe there is
little to low impact associated with anglers’ bank fishing from refuge lands, within 100 feet upstream,
or north, of the pier. We would work in cooperation with county officials to provide informational signs
and brochures containing refuge-specific and state fishing regulations to facilitate this use.
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The Hutchinson tract, located in Essex County, would provide access to fishing in the Mount Landing
Creek, while the Laurel Grove tract would provide fishing access in an 11-acre freshwater pond.

We would remove an existing, dilapidated pier at the Hutchinson tract, and build a new pier, with
volunteer and grant assistance. At Laurel Grove, shoreline areas would be designated by signage and
maintained, correcting any erosion resulting from foot traffic when necessary. In order to maintain
overall fish population health, site specific fishing regulations would be set according to the results
from the Laurel Grove Pond survey conducted by the Office of Fisheries Assistance, and all state
fishing and boating regulations would apply.

Objective 4.5 Wildlife Observation and Photography

Within 5 years of CCP approval, enhance the current
wildlife observation and photography program, and
create new, quality, self-guiding opportunities by:
opening up four additional tracts to daily access
(Hutchinson, Tayloe, Laurel Grove, and Port Royal
tracts); creating one additional trail (Hutchinson tract);
and, constructing two additional photography blinds
(Wilna and Port Royal tracts). Expand this opportunity
to newly acquired tracts where determined appropriate
and compatible.

Strategies \ 'y gl ol .

»

Continue to Great blue heron: Randy Lennon/USFWS

m Maintain 9.21 miles of public access roads and 2.40 miles of trails that provide access to wildlife
observation and photography opportunities.

m Maintain existing benches, overlooks, and pier at the Wilna tract.

m Improve parking areas at Wilna, Hutchinson, and Tayloe tracts.

m Provide daily, sunrise to sunset, access at the Wilna tract on designated roads and trails.

m Provide general information on opportunity availability on the following publications and
electronic media: the Friends website, National Park Service Chesapeake Gateways Network
website, Virginia Birding and Wildlife Trail website and guidebook, and refuge website and
general brochure.

m Complete the trail on Laurel Grove tract in cooperation with volunteers.

m Maintain informational kiosks at Wilna and Tayloe tracts.

m Construct and install informational kiosks with site maps and brochure racks at Hutchinson, Port
Royal, and Laurel Grove tracts.

m Coordinate with state partners, the Friends group, Northern Neck Audubon Society, volunteers,
and other partners to assist with maintenance of trails and photo blinds and implementation,

monitoring, and evaluation of this program.

m Provide opportunities for expert-led bird or nature walks
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Within 5 years of CCP approval:

m Change “Reservation only” to “Open daily,” on signs, websites, and refuge brochures for tracts to
be open to daily use.

m Maintain roads and parking areas to provide year-round access to affected tracts.

m Construct and install photography blind on the Wilna Creek Trail in cooperation with the
Northern Neck Audubon Society.

m Construct and install a wildlife observation footpath and a photography blind on the Port Royal
tract.

m Provide wildlife observation and photography opportunities on newly acquired lands, provided
those opportunities would be compatible with refuge natural resources priorities. Our highest
priority would be to provide opportunities on those lands that offer a unique refuge experience
or provide access to different geographic or habitat areas within the acquisition boundary with
minimal impact on wildlife use, habitat management and other wildlife-dependent recreation
activities.

Rationale

As in alternative A, the Improvement Act identifies wildlife observation and photography as priority
wildlife-dependent recreation. We believe these programs promote public understanding and
appreciation of natural resources and their management on all lands and waters in the Refuge System.
Pursuant to the policies in 605 FW 4 and 5, we follow these guiding principles for wildlife observation
and photography opportunities at the refuge.

1. Provide safe, enjoyable, and accessible wildlife viewing and photography opportunities and
facilities.

2. Promote visitor understanding of, and increase visitor appreciation for, America’s natural
resources.

3. Focus on providing quality recreational and educational opportunities, rather than quantity,
consistent with Service criteria describing quality found in 605 FW 1 Part 1.10.

4. Minimize conflicts with visitors participating in other compatible, wildlife-dependent recreation.

These opportunities have been provided daily at the Wilna tract, and by reservation at the
Hutchinson, Tayloe, Port Royal, and Laurel Grove tracts since 2003. Existing opportunities are
available on designated refuge roads, trails, piers, and overlooks as shown on informational signs,
refuge brochures, and the refuge website. This alternative expands on alternative A by enhancing
infrastructure and site accessibility to increase these opportunities. Reservation-only sites would

be open daily. Additional trails would be created on the Laurel Grove and Hutchinson tracts. Those
and existing trails would be supplemented with photography blinds. We would plan the location of
the trails and blinds to provide visitors with quality viewing opportunities and emphasize minimizing
disturbance to wildlife or sensitive plant communities and habitat management activities. Refuge trails
and roads would remain open year-round, sunrise to sunset, except as otherwise permitted under a
special use or hunt permit. Access to trails is by foot travel.

Due to the unpredictable nature of the land acquisition program, we do not know where additional

wildlife observation and photography opportunities would be located, but our intent is to open new
tracts to these activities where it is determined to be appropriate and compatible.
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Objective 4.6 Environmental Education

Within 10 years of CCP approval, facilitate educator-led environmental education programs on the
refuge, to at least five visits per year, by encouraging partnerships with local teachers and others with
an environmental education curriculum based on refuge resources.

Strategies
Continue to:

m Facilitate educator-led environmental education programs for public schools, private schools,
home-schooled students, scout troops, and other organized education-oriented groups (Master
Naturalists). Program details can be seen in chapter 2, “Affected Environment,” “Refuge Visitor
Services Program—Priority Wildlife-dependent Recreational Uses.”

m Provide staff or volunteer-led orientations to visiting groups.

m Maintain the Wilna tract outdoor classroom site. Environmental education visits receive priority
use of the Wilna Pond fishing pier. Notification is provided to visitors through the refuge website
and signs posted on the refuge entrance road and at Wilna Pond.

m Utilize Wilna tract lodge as an indoor classroom. Maintain environmental education materials and
supplies available for loan to visiting groups.

m Work with the Friends group and volunteers to maintain and implement the Environmental
Education program.

m Seek cooperative partnership with VDGIF Environmental Education coordinator.
Over the next 10 years:

m Work with partners to provide annual educator workshops to familiarize educators with the refuge
and its role in migratory bird conservation.

m Expand involvement in Master Naturalists training to the Middle Peninsula Chapter.

m Work with partners and the Friends group to provide outreach to area schools, scouts, and
conservation organizations.

m Support partnership grant writing to facilitate partner-led environmental education programs on
the refuge.

m Identify and formalize partnerships with other conservation agencies and organizations.

Rationale

In addition to the rationale provided under alternative A, objective 4.4, the Service is promoting

the importance of connecting people, in particular children, with nature. Two Service initiatives:
Connecting People with Nature and No Child Left Inside are currently in the early stages of being
implemented on the refuge. Scholars and health care professionals are suggesting a link between

a loss of connection with the natural world and many physical and mental maladies in our nation’s
youth (Louv 2005). We look to our partners, Friends, and/or other volunteers to help us expand our
environmental education programs to connect children with nature, and to develop and assist with
other priority public uses.
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Objective 4.7 On-site Interpretation

Within 10 years of CCP approval, provide up to six informational signs and six pre-scheduled group
visits annually at the Wilna, Hutchinson, Tayloe, Port Royal, and Laurel Grove tracts. Expand

this opportunity to newly acquired tracts where determined appropriate and compatible. These
opportunities are also discussed in goal 5.

Strategies
Continue to:

m Maintain three existing informational signs and brochure dispensers at Wilna and Hutchinson
tracts.

m Allow and encourage partners to conduct compatible, resource management programs at the
refuge.

m Provide staff or volunteer-led interpretive talks and tours; up to six pre-scheduled groups/year.

m Provide informational brochures at existing signs at Wilna and Hutchinson tracts and refuge
headquarters.

m Work with state partners, the Friends group, volunteers, and other parnters to maintain and
implement interpretive programs.

m Install three additional informational signs and brochure dispensers at Tayloe, Port Royal, and
Laurel Grove tracts.

Within 5 years:

m Develop interpretive panels for the Tayloe tract to explain (a) the role that farming has
traditionally played in wildlife conservation over the past century, and (b) the rationale that
supports why refuges have evolved from planting non-native crops to re-establishing native
habitats as the best way to benefit fish and wildlife.

m Support efforts of the Friends group to obtain grants and create a canoe interpretive trail and
brochure for the Hutchinson tract, Mount Landing Creek.

m In cooperation with the Refuge Friends group, rehabilitate Mount Landing Creek access pier at
Hutchinson tract to provide canoe access to the creek.

m Over the next 15 years:

m Construct and install interpretive signs along trails and other interpretive opportunity sites on
newly acquired properties, where appropriate and compatible.

Rationale

The Improvement Act identifies wildlife interpretation as priority wildlife-dependent recreation.
New FWS policy in 605 FW 7 defines interpretive programs as management tools to accomplish the
following.

1. Provide opportunities for visitors to become interested in, learn about, and understand natural and
cultural resource management and our fish and wildlife conservation history.

2. Help visitors understand their role within the natural world.
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Communicate rules and regulations to visitors, thereby promoting understanding and compliance
to solve or prevent potential management problems.

Help us make management decisions and build visitor support by providing insight into
management practices.

Help visitors enjoy quality wildlife experiences on the refuge.

Further, the new policy provides these guiding principles for interpretive programs.

1.

5.

Relate what is being displayed or described to something within the personality or experience of
the visitor...provide meaningful context.

Reveal key themes and concepts to visitors based on information.
Inspire and develop curiosity.

Relate enough of the story to introduce concepts and ideas and pique visitor interest, discussion,
and investigation so that visitors with develop their own conclusions.

Organize activities around theme statements.

We strive to follow those principles, which will serve to enhance visitors’ understanding of the area’s
significant resources, as well as the important role the refuge plays in their conservation.

‘We would install additional interpretive signage on several refuge tracts as well as newly acquired
tracts. Due to the unpredictable nature of the land acquisition program, we do not know where
additional interpretive opportunities would be located, but our intent is to provide these opportunities
on new tracts where it is determined to be appropriate and compatible.

Protecting planted trees: USFWS

Rappahannock River Valley National Wildlife Refuge 3-101



Chapter 3: Alternatives

Objective 4.8 Off-site Interpretation

Within 15 years of CCP approval, provide up to 10 off-site interpretive opportunities annually for civic
groups, conservation organizations, and community events on a pre-scheduled basis.

Strategies
Continue to:
m Provide presentations for scheduled meetings of area civic groups and conservation organizations.

m Provide refuge specific exhibits for scheduled fairs, festivals, and other community events utilizing
interpretive displays.

m Maintain the refuge website to provide information on refuge resources, issues, wildlife, and
habitat management highlighting its role in migratory bird conservation.

m Provide informational brochures to local businesses and distribution locations.

m Work with state partners, Friends, volunteers, and other partners to implement and maintain the
Interpretation program.

Rationale

Same as in alternative B, objective 4.7

Goal 5: Communicate and collaborate with local communities, Federal and state agencies,
and conservation organizations throughout the lower Rappahannock River watershed to
promote natural resource conservation and the mission of the National Wildlife Refuge
System.

Objective 5.1 Elected Official Outreach
Within 3 years of CCP approval, inform elected officials representing all 7 counties included within
the refuge boundary about the refuge purposes, the mission of the Refuge System, recreational and

educational opportunities on the refuge, important management activities, and opportunities for
collaboration.

Strategies
Continue to:

m Make a personal appearance annually, before the respective board of supervisors of each of the 7
counties to present an update of refuge activities.

m Invite Federal, state, and local elected officials to attend and participate in outreach events on the
refuge.

m Invite Federal, state, and local elected officials to attend guided tours of the refuge to display
particular accomplishments, view outstanding natural resource areas, demonstrate management

activities, and highlight challenges.

m Provide written or personal briefings for members of Congress or their staffs, as needed or as
requested, to inform them about important refuge issues
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Rationale

It is important that elected officials at all levels of government, as representatives of all American
citizens, be informed about the nationally significant contributions of refuge lands toward wildlife
conservation and wildlife-dependent recreation. This is true of both potentially controversial issues
and the routine achievements toward accomplishing our objectives. If elected leaders are well
informed, they can pass on accurate information to constituents who make inquiries. The support of
elected officials is integral for the continued funding and delivery of other resources necessary to
achieve the goals and objectives of this plan.

Objective 5.2 Community Outreach

Within 5 years of CCP approval, increase community outreach by conducting up to 15 outreach
programs or events each year,8 and initiate regular news articles throughout the year to increase
community understanding and appreciation of the refuge’s significance to natural resource
conservation, its contribution to the Refuge System, and to garner additional support for refuge
programs.

Strategies
Continue to:

m Issue news releases on significant accomplishments, to advertise special events, and to announce
major management initiatives.

m Honor requests for speaking engagements by local community and civic organizations to inform
members about refuge purposes and activities.

m Maintain the refuge website to national standards.

m Provide educational workshops on local natural resource topics and encourage citizen science
projects.

Rationale

The Rappahannock River Valley is still a relatively new refuge. From the results of a community
survey issued in 2006, it appears that many people living in proximity to the refuge are unfamiliar with
the refuge mission and purposes. It is important, if we are to be a valued part of the communities we
serve, that we communicate often with local citizens. News articles and personal appearances inform
our neighbors about what we are doing and why, which we hope will lead to increased understanding,
appreciation, and support of our programs. Feedback we receive from these outreach efforts allows us
to understand better the issues that are important in our communities, and how our management may
affect them.

Objective 5.3 Private Landowner Assistance

Within 5 years of CCP approval, establish a greater role assisting landowners who seek to maintain
and improve wildlife habitat on private lands within and adjacent to the refuge boundary.

Strategies
Continue to:

m Seek additional funding to continue our current Phragmites control and other invasive plant
initiatives on private land.
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Within 5 years of CCP approval:

m Expand our technical assistance capability to assist private landowners on invasive species
identification and control, wetland protection, and habitat restoration and management.

m Seek permanent salary and operational funding to establish a position for a private lands biologist
to be stationed at the refuge to accomplish this objective. Potential funding sources include grants,
contributed funds, the Partners for Fish and Wildlife Program, and USDA cost sharing programs.
‘We may consider filling this position with a temporary or term position only if we cannot secure
permanent funding.

Rationale

As a public land management agency, it is very important to us that we are viewed as responsible,
helpful and conscientious neighbors. Assisting private landowners makes good business sense as

it raises our visibility as an agency and strengthens support for the missions of the Service and the
Refuge System. Working to restore degraded habitats throughout the river valley on other ownerships
contributes to the conservation of resources the refuge was established to protect. Providing greater
habitat connectivity would benefit most mobile species of conservation concern because they would
less prone to extirpation and have flexibility to move should site specific impacts become too great.

The area within the refuge acquisition boundary totals over 250,000 acres. The refuge is authorized
to protect up to 20,000 acres. There are many important habitats in the lower Rappahannock River
Valley that will remain in private ownership, even when the refuge acquisition program is complete.
The Fish and Wildlife Coordination Act of 1956 (16 U.S.C. 661) and the Fish and Wildlife Act of 1956
(16 U.S.C 742a-742j) allow Federal resources to be used on private lands. Using our expertise and
resources to assist private landowners will provide more conservation value for fish and wildlife
resources of concern, than if we only worked within refuge ownerships. This is particularly true with
regard to invasive species control and other habitat restoration projects. Invasive species that are
allowed to flourish on private lands can easily spread to refuge lands that may have been previously
unaffected. Our efforts to assist private landowners are consistent with the “early detection-rapid
response” approach to invasive species control advocated by the Service and its partners.

Our Phragmites control and education program, in conjunction with the Rappahannock Phragmites
Action Committee, is one example of our successes in working with private landowners. We developed
an outreach brochure and poster, and collaborated with more than 240 private landowners in
controlling hundreds of acres of Phragmites along 70 miles of the Rappahannock River. We hope to
continue to expand this effort over time to keep that invasive plant from increasing its territory, and to
use it as a model to assist landowners in controlling other invasive plants on private lands.

In 2007, we also provided an invasive species workshop for the community, which was well attended.
There is interest in expanding these workshops in other parts of the refuge area. We believe that
many landowners in the vicinity of the refuge would gladly take on more responsibility in managing
their lands to benefit wildlife if they had more assistance in the form of technical advice and a helping
hand to get started, whether in controlling invasive species or restoring or enhancing habitat. Current
staffing is insufficient to significantly expand our assistance to private landowners, but there are
funding sources specifically targeted for improving wildlife habitat on private lands that could be
competitively directed to the refuge to implement on-the-ground projects. We will employ innovative
methods to structure a new position that draws from all available funding sources to expand our
assistance to private landowners.
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Objective 5.4 Intergovernmental Partnerships

Within the next 15 years, enhance our existing, and seek additional, collaborative relationships with
Federal, state, and local government agencies to fulfill mutual natural resource conservation goals.

Strategies
Continue to:

m Offer office space to the VDGIF through an existing memorandum of agreement, facilitating close
collaboration on biological, recreational, and law enforcement programs.

m Collaborate with the Virginia Department of Conservation and Recreation on rare plant and
animal, and exemplary plant community conservation, including invasive species control, through
an existing cooperative agreement.

m Coordinate land conservation efforts with the U.S. Department of the Army at Fort A.P. Hill
though an existing memorandum of understanding.

Within 10 years of CCP approval:

m Coordinate a forum of government agencies operating in the lower Rappahannock River
watershed who have natural resource conservation goals to share information and examine
opportunities to advance future collaboration and cooperation.

Rationale

There are many other government agencies with offices or installations in the area that have a
share in the responsibility to conserve natural resources. Among them are the U.S. Department of
the Army at Fort A.P. Hill, National Park Service, Natural Resources Conservation Service, VDGIF,
Virginia Department of Conservation and Recreation, planning district commissions, soil and water
conservation district commissions, the Tidewater Resource Conservation and Development Council,
and others. We work closely with many of those agencies on special projects, sharing expertise and
other resources to achieve mutual objectives.

‘We could achieve an even greater return for the environment if we worked together on a strategic
basis. That would involve establishing a forum to share long-term plans such as our CCP, the VA WAP,
master plans, and other strategic documents to examine overlapping goals and determine methods to
work together toward meeting shared objectives.

Objective 5.5 Local Project Partnerships

Within the next 15 years, enhance our existing partnerships, and seek additional ones, to help us meet
our wildlife, habitat, and visitor services objectives.
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Strategies
Continue to:
m Support and offer guidance to the Rappahannock Wildlife Refuge Friends organization.

m Expand our efforts, with the help of our Friends Group, as a member of the Chesapeake Bay
Gateways Network to highlight the natural bounty of the Chesapeake Bay by applying for
Gateways grants and collaborating with other Gateways Network members.

m Collaborate on special projects with existing partners, including the Alliance for the Chesapeake
Bay, Friends of the Rappahannock, garden clubs of the Middle Peninsula and Northern Neck,
Master Naturalists Program, Northern Neck Audubon Society, Tidewater Resource Conservation
and Development Council, Virginia Herpetological Society, Virginia Native Plant Society, Virginia
Society of Ornithology, and other organizations with similar missions.

m Collaborate with educational institutions to conduct research and investigations to seek answers
to important natural resource issues on the refuge and within the Refuge System and to contribute
our basic understanding of important natural resource issues worldwide.

Rationale

In addition to land conservation partners, we are fortunate to receive support from a variety of other
entities. A Refuge Friends group organized in 2004 is growing in stature and effectiveness. We have
benefited from many local and statewide organizations whose conservation missions overlap those of
the refuge. We look to our recent admission into the Chesapeake Gateways Network to pave the way
for more collaboration and grant opportunities. We also have a strong volunteer program, without
whose help we would not have completed many of the visitor service facilities we now have.

‘We must nurture those many partnerships as we seek to expand our role in conservation, education,
and recreation in area around the refuge. We also have benefited from targeted research conducted by
colleges and universities, among them Virginia Commonwealth University and the College of William
and Mary. Research often can answer complex questions on refuge management issues and add to

the wealth of scientific knowledge upon which decisions on current and future resource issues will be
based.

Island Farm tract: USFWS
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Alternative C. Forest Management Emphasis

In addition to actions common to all alternatives, this alternative resembles alternative B concerning
refuge administration and visitor services. It differs significantly; however, from alternatives A and
C in its habitat management and inventory programs for areas now in grasslands and old fields,
croplands, and planted, overstocked stands of pine.

Habitat Management

In alternative C, we would allow all current 700 acres grasslands to revert to shrub and forest,
supplementing that process when necessary with plantings to achieve desired results. We would phase
out cooperative farming and allow those lands to revert to forest or plant them with trees and shrubs
to achieve a more desirable composition of plant species. We would continue to manage existing forest
lands, particularly overstocked stands, through mechanical thinning and prescribed burning.

As in the other alternatives, we would monitor the planted or existing mixed forest habitat types and
tidal marshes for invasive species, and treat them as our funding and staffing permit. We would not
seek to restore previously drained wetlands that required active management (moist soil units), but
may still continue to plug ditches or use other, less intensive techniques that do not necessitate long-
term management.

We would redirect some of the staff time saved in less intensive management to other priority tasks,
including more in-depth assessments of habitat quality of forest, shrublands, and wetlands, more
monitoring and evaluation of habitats and fish and wildlife populations, and more work on controlling
invasive species.

Inventories and Monitoring

Same as alternative B, with the exception of monitoring and inventories specifically aimed at early
successional habitat management. As we phase out that type of habitat, we would eliminate those
inventories.

In the section that follows, we describe in detail the goals, objectives, and strategies we would
implement under alternative C.

Goal 1: Contribute to the biological diversity of the mid-Atlantic region by protecting,
enhancing, and restoring the refuge’s upland habitats, with an emphasis on breeding,
migrating, and wintering birds.

Objective 1.1 Transitional Shrub-Early Successional Forest Habitat

Over the next 15 years, allow natural succession to proceed on the 700 acres of managed grasslands
and old fields, resulting in a progression to shrub and eventually to forest, to provide high-quality early
successional forest habitat to benefit birds of conservation concern identified in the BCR 30 plan and
the VA WAP, such as the American woodcock and prairie warbler.

Other species that would benefit include yellow-breasted chat, worm-eating warbler, eastern towhee
and migrating species such as blue-winged warbler, magnolia warbler, and yellow warbler. In
addition, continue to provide this transitional habitat on the 600 reforested acres that were planted

or undergoing natural succession. The shrub stage in this habitat complex would occur in a shifting
mosaic of patches across the refuge as we implement decisions to allow the transition of fields, shrub,
and young forest to mature forest.
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Strategies

m Cease brush-hogging, mowing, and prescribed fire activities where used to set back succession or
manage grasslands, and permit woody encroachment of shrubs and trees.

m Allow all cropland or old-field habitats acquired in the future to succeed naturally to shrub and
then forest habitat.

m Supplement the succession process with planting native trees when and where resources are
available.

m Evaluate grassland fields for their potential to self-maintain as a stable shrub habitat using the
protocol in the habitat management decision tool and field evaluations (as in Watts 2000, or Upland
Habitat Decision Analysis, Mitchell and Talbott 2003, unpublished on file at the refuge office).
Consider xeric soil areas, which would support a heath community, or hydric soil areas, which
would support the Coastal Plain pond shore or wet meadow community type. We would not plant
those fields with trees, but we might thin them selectively to promote volunteer, native shrubs.

m Jump-start the timeline of natural succession to forest with supplemental native plantings, as
funding and resource opportunities permit. We would exclude from tree planting the tracts that we
determine best suited for optimal, stable shrub habitat.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits. The
following are all components of how we would measure our success with respect to our means and
fundamental objectives, and the results may trigger adjustments to our management strategies,
or trigger a reevaluation or revision to our objectives. Examples of monitoring or surveys may
include:

> Continue to incorporate this habitat type into ongoing biological surveys, such as habitat-
based landbird point count surveys, migration and winter bird counts, and anuran call counts.
Landbird point count habitat classification in transitional shrub and early successional forest
would be updated to track changes in forest habitat relative to bird habitat use.

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to forest health.

Rationale

We designed alternative C to be a less intensive management scenario. Grassland management is
labor-intensive; it requires considerable investments of resources in time, equipment, planning,
maintenance, monitoring, manipulation, invasive plant control, and, if it involves restoration by
planting, can be very expensive.

This area of Virginia has contributed to a threatened population of grassland-dependent birds, and
that has been our management priority to date. However, it is also true that the refuge lands have
the potential to make an important contribution to shrub-dependent species and, eventually, to forest
birds, by allowing refuge grasslands to undergo natural succession to shrub habitat and, eventually,
to forest. The availability of shrub habitat and large, contiguous forested tracts are fast becoming of
limited supply in the region.

Forests have dominated the eastern United States in varying degrees of openness or denseness,
depending upon which geological period one uses as a reference. To manage over the long term
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toward forest habitats would be consistent with the natural tendency of this area to revert to trees.

In addition to the priority shrub-dependent species named above, during the interim period of
conversion, these former grasslands and old fields would provide habitat for other species such as
blue-winged warbler, brown thrasher, eastern towhee, field sparrow, northern bobwhite, whip-poor-
will, willow flycatcher, gray catbird, and yellow-breasted chat. Eventually, allowing natural succession
on both grasslands and shrub habitats would substantially increase habitat for breeding, wintering,
and migrating forest-dependent birds.

Objective 1.2 Stable, Long-term Shrub Habitat

Within the next 15 years, manage stable, long-term shrub habitat in areas where our habitat
management decision tool and field evaluations recommend shrub habitat over grassland or forest
management, to support breeding shrub-dependent birds of conservation concern identified in the
BCR 30 plan and the VA WAP, such as the American woodcock and prairie warbler. The decision
criteria favoring long-term shrub habitat include the presence of moist soils, habitat patch sizes below
25 acres, or patches in a configuration or location that do not justify intensive, mechanical grassland
management.

Strategies

m Complete individual field evaluations on all current refuge fields within 3 years of CCP approval,
using the habitat management decision tool. Document those decisions and implementation plans
in the refuge HMP.

m Brush-hog periodically those areas identified for long-term shrub habitat that can be readily
accessed by equipment, to prevent the encroachment of tall trees. Conduct that active
management as funding and staffing allows.

m Identify areas of potentially long-term shrub habitats that could be self-maintaining by virtue of
their hydrology (such as low-lying fields, semi-permanent wet meadows, beaver meadows, or dry,
sandy soils).

m Plant native shrub species as funding and staffing resources permit, and promote establishment of
volunteer, native shrub species to prevent tall-tree encroachment.

m Evaluate cooperatively farmed acres as they come out of production, and all newly acquired tracts,
for their potential as permanent, stable shrub habitats to increase acreage of this habitat type.

Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits. The
following are all components of how we would measure our success with respect to our means and
fundamental objectives, and the results may trigger adjustments to our management strategies,
or trigger a reevaluation or revision to our objectives. Examples of monitoring or surveys may
include:

> Continue to incorporate this habitat type into ongoing biological surveys, such as habitat-
based landbird point count surveys, migration and winter bird counts, and anuran call counts.
Landbird point count habitat classification in more stable shrub habitat would be updated to
track changes in shrub habitat relative to bird habitat use.

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to shrubland health.
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Rationale
Same as alternative A, objective 1.4.
Objective 1.3 Forest Habitat

Within the next 15 years, protect and enhance the biological integrity, diversity and environmental
health of 3,332 acres of mature upland forest composed of mesic loblolly, mixed forest, and forest
bottomland hardwood types, in at least 250-acre contiguous patches, to benefit breeding forest interior
birds of conservation concern identified in the BCR 30 plan and the VA WAP, such as the wood thrush
and scarlet tanager. Also, seek opportunities through future refuge acquisitions, to increase the
amount, distribution and diversity of forest habitat on refuge lands.

Strategies

m Allow any areas not optimal for long-term shrub cover to undergo natural succession to forest.
When funding and staff resources permit, plant native tree species to accelerate that process
where the disturbance or compaction of soil is affecting tree growth.

m Target small or narrow patches of disjunctive forest stands that we could consolidate to increase
their effective interior and reduce edge effects. Consolidate forest patches through reforestation
of openings, by either natural succession or planting native species.

m Create connection corridors from isolated stands through native plantings or natural succession.
Monitoring Elements

m Conduct appropriate monitoring and survey programs as funding and staffing permits. The
following are all components of how we would measure our success with respect to our means and
fundamental objectives, and the results may trigger adjustments to our management strategies,
or trigger a reevaluation or revision to our objectives. Examples of monitoring or surveys may
include:

> Continue to incorporate this habitat type into ongoing biological surveys, such as habitat-
based landbird point count surveys, winter and summer bald eagle surveys in riparian areas,
migration and winter bird counts, and anuran call counts. Landbird point count habitat
classification in mature, upland forests would be updated to track changes in forest habitat
relative to bird habitat use.

> Continue to map and scout for the presence of disease, nuisance species, invasive plants, or any
other threats to forest health.

Rationale

We describe the benefits of maintaining large forested tracts in the rationale for alternative A,
objective 1.6. Over the long term, acres of forest habitat would dramatically increase under
alternative C, since the 700 acres of refuge grasslands and old-field habitat, and the 600 reforested
acres would transition naturally to forest. That is in keeping with the design of alternative C, which
reduces intensive habitat management. Compared to other refuge habitat types, maintaining
grasslands requires considerable amounts of funding, staff time, and equipment. Allowing grasslands
to transition to shrub, and then forest habitat, requires minimal effort. It would also result in large
blocks of contiguous forest, which are becoming locally scarce, particularly as more developed land
uses spread throughout the refuge acquisition boundary.
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Goal 2: Maintain the long-term biological integrity of the riparian habitat along the
Rappahannock River and its tributaries for bald eagles and other migratory birds and
resident wildlife.

Same as in alternative B, goal 2, objectives 2.1 and 2.2

Goal 3: Maintain and enhance the biological diversity and environmental health of tidal and
non-tidal wetlands to benefit Federal-listed species, waterfowl and other migratory birds, fish
and shellfish, reptiles and amphibians.

Same as alternative B, goal 3, objectives 3.1 to 3.4

Goal 4: Promote enjoyment and stewardship of our Nation’s natural resources by providing
quality, wildlife-dependent recreation and education opportunities on refuge lands and
waters.

Same as alternative B, goal 4, objectives 4.1 to 4.8

Goal 5: Communicate and collaborate with local communities, Federal and state agencies,
and conservation organizations throughout the lower Rappahannock River watershed to
promote natural resource conservation and the mission of the National Wildlife Refuge
System.

Same as in alternative B, goal 5, objectives 5.1 to 5.5

Rappahannock River Valley National Wildlife Refuge 3-111



Chapter 3: Alternatives

‘welsboud sy

juswa|dwi 0} s1eajunjoA pue dnoib spusli4 yim
Bupjiom snuuo) ‘sisuueld |o0| pUB SIBUMO
Apadoud Agseau yym yoealjno Gunonpuoo pue
‘SOAISBAU| Se yons sjealy) BulAynuapl enuiuo)

"19|qiem auead
pUB ¥200p0OM UBJLBWY Sk Sal0ads 0¢ ¥Og
Awoud ybiy yons yeuaq pjnom Juswebeue|y

"Jeligey 1$a10} |eUOISS920NS
Alues 10 gnuys |euoljisuel) apinold pjnom saloe
9say) ‘siedh G| 1xau ay} JanQ ‘spue|sselb
ainjonJs-1oys ul Ajjuauind saloe 0Ge ay)

uo paaooud 0} UOISSB2INS [BINJRU MO||Y

‘uoljelolsal jejiqey
pue |0J}u0o S8l0ads BAISBAUI SE Yons
swelboud Jo ssausAloale 8y} 8sealoul 0)
S[el1o140 |B20| pue slaumopue| a1eAld 0]
9OUBJSISSE |BOIUYDS) PUB Yorano puedxy

"Jeyigey puejsselb uiejuiew oy anbiuyoay
juswabeuew [euolippe ue se Buizelb jo
SSOUBAIIBYS pue Alljigises) ay} aJo|dxg

‘osue
sealjlunjoddo se uonisinboe Jo juswabeuew
ybnouy} spue|sselb Ayjenb Bunsixs uodn
Bulp|ing osje pue ‘lenusjod ybiy Jo spjey

uo Buisnooy 0} spjaly puesselb jewndo-gns
10 Juswabeuew wouy Bulyoyms Aq ieliqey
pue|sselb Jouajul aAjoaye Jo abejusaled
By} asealoul o} saifsjels apnjou|

:seibsje.l)s
pue aA1309[qo v eAi3eulB)e 0] UonIppPE U|

‘weuboud yoeauino juswa|dwi

0} sJodjun|oA pue dnolb spusaii4 yjim
}IOM 0} BNUUOY "S|BIOIYO [BOO| pue
slaumo Apadoud Agiesu yiim yoeano
Bunonpuoo pue ‘syue|d aAlseAul se
yons sjeauy buiAyjuapl anunuon

‘'suonenieAs Aljenb

jelqgey pue ‘sAkanins uonisodwod
uonejabon olpouad ‘shkeAins

pJiq Buipaaiqg [enuue Buipnjoul
‘welboud Buniojuow anuiuoD

'SO[}SI8jORIBYD [BINJONIS
paJlisap Yjm JoA0D puels aAoldwli 0}
sal0ads qloy pue sselb aAjjeu jueld

"S|00} Juswebeuew Sse sjusweal}
[ealueyosw Jo (paseq-iidAzewl
‘paseq-ajesoydA|B) sapioiqiay
panoisdde-aoiniag ‘aliy paquosald asn

'sojoads Ajioud 4van VA PUe 08
049 Jayjo pue moueds Jeddoysselb

Buipsaliq Buniyeuag uo snooy pjnom
aunp ybnouyy Aepy wouy Juswabeuel

"uonejuswbeuy 1o syoeys abpa Buisneos

saJnjes} Jayjo Jo ‘uswdinba uonebiul
pauopueqge ‘saul|l 8oud} ‘uone}aban
Apoom Jayjo pue saal} sA0WDY

'saloe 0G< sayoled ul saloe OGE 0}
dn @oueyua pue ulejuleW 0} BNUIIUOYD

lejiqeH
Buipaaig
/spue|ssels)
ainjonJ)s
-HUoys

£S1S8l0f 1no Jo yjresy pue Apubajur ‘Aysianip ayj erosdwi em ued moH ¢wetbo.d buiuwiiey puejdoid
Jno Jo ainjny ayj si jeyp ;ebnjal ayj uo ebeuew o} spuejsselb jo uonnquisip pue junowe sjqesbeuew pue sjeudoidde ue si jeyp) :Senss| 0} Spuodsay

‘'sp4iq Buadjuim pue ‘Bunesbiw ‘Buipaaiq uo siseydws ue
yum ‘sjejiqey puejdn abnyai ayj Buuioysas pue ‘Burdueyua ‘Gunoajoud Aq uoibaa onueyy-piw ay} Jo AjisiaAlp |ea1bojoiq ayj} 0} a3nqLuo) | [e0S

siseydwg 3salo
D aAlewId)lY

aAljeuId)[e paliajaid-92IAIaS
g 9AjeuId}Y

juswabeueyy yusiing
YV 9Aljeuld}ly

weliboud
10 32IN0SY
abnjoy

SaAljeuId)|Y jo uosuedwo) L' ajqeL

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-112



es

ison of Alternati

Compar,

‘welboud aoue)sisse
pue yoeaijno ay} Juswa|dwi 0} SI93JUN|OA
pue dnoub spuali{4 yjm 3Jom 0} anuiuo)

"S|elolyo |eoo| pue

sJ1aumo Auadoud Agieau 01 soue)sISSe |B21UYDD)
Buipinoid pue yoeaino Buiponpuod pue ‘syueld

SAISBAUI SB yons siealy) bulAjnuapl enunuo)

"18|gJem auield pue Y000pooMm

ueOLIBWY }IJ8UB( puUE ‘sieak G| 1Xau 8y} JoAo
Jelgey 18810} [BUOISS900NS Al1BS IO gNUys
[euonisuE.] 0} 8JNQLIIUOD pjNoM Juswabeuew
‘spue|sse.b ainjonJ)s-1oys 0] Jejiwig

"spue|sselb ainjonJ)s-jjel ul Ajjualind saioe 0Ge

8y} Uo paso0.d 0} U0ISS829NS [eINJRU MO

"Jelgey puejsselb uiejuiew o} anbiuyosy
Juswebeuew [euonippe ue se Buizelb Jo
SSBaUBAIJOBYS pue Alljigises) ay) a1o|dx]

-adA} pue|sselb siyy Buowe Ajisionip
uonisodwod sal1vads pue [einjonis asealoul
0] sjuawieal} Jo sanbiuyos) pue Buiwi

ay) Builien apnjoul osje pjnom salbaiens
"aslie saljiunuoddo se spue|sselb Ajjenb
Bunsixa uodn pjing pue ‘[enuajod ybiy Jo
splay yum spialy puejsselb jewndo-gns
Buiyoyms Aq Jousjul aA08Ys Jo abejusolad
ay} asealoul 0} salbsjelis apnjou|

.soibojel)s
pue 8A1108qo Y/ 8AljeUIB)E 0] UOIIPPE U|

"SQU0} pue sasselb aAljeu JO AJISIOAIP
anoidwi 01 spjal} Buowe sanbiuyos)
1uswabeuew Alep ‘spue|sselb
alnje)s-loys se swelboud Bulioyuow
pue sanbiuyos) juswebeuew swes

‘sal0ads

Aoud dvM VYA pue 0g ¥Og Jayjo pue
9)lymgog uJayiuou ‘molieds smo|susy
Buipaalq Bunysuaq uo snooj pjnom
aunp ybnouyy Aejy wouy yuswabeuey

‘uonejuawbely 10 syoae abpa Buisned
saJnjea} Jay)o Jo ‘wuswdinba uonebiul
pauopueqge ‘saul|l 9oua} ‘uone}aban
ApoOMm Jayjo pue saal} aAowaYy

"S8.0B 00Z 1€ Pl SUO }Ses| Je YIM
‘saloe 0G< sayojed ul saloe OGg 0]
dn eoueyus pue uleluleW O] BNUIU0D

lejigeH
Buipsaig
/spue|ssels)
ainjonJis-|lel

welboud
siseydwg }saioo aAljeuId) e palidjald-92IAIaS juswabeuey| yusiing 10 924n0SaY
9 dAneWIB)Y g 9AewId)|Y V 9AleWIB) Y abnjay

3-113

Rappahannock River Valley National Wildlife Refuge



es

Alternat

Chapter 3

weJsboud souejsisse
pue yoea.ino siy) Juswajdwi 0] SJ88luNn|oA
pue dnob spusLi4 YIIM }IOM 0] anunuod

‘suonejsajul jued

SAISBAUI 9ZIWIUIW O} S|BIOILO [BO0| PUB SIBUMO
Auedoud Agueau 0y aouejsisse Buipinodd pue
yoeaJljno Buionpuod anuiuo9 ‘ISASMOH '1S8.0)
pue spue|gniys 0} spue|sselb Bujuonisued;
Agalay) ‘peaoold 0] UoISSaoINSs |BINJBU MO||Y

V 9AlleUIS) e Sk swes

‘weJsboud siyy Juswa|dwi

0] slaajunjoA pue dnoub spusii4 yjm
3JOM O} BNUIIUOY "S[BIdIO |BD0| puE
siaumo Auedoud Aguesu 0y yoeano
Bunonpuood pue ‘sjue|d aAISBAUI SB
yons sjealy) buiAyuapl eanunuon

'suonenjeaa Ajjenb jenqey pue
‘sjuno) plig sewisuy) pue skaains
100suel} puejsselb Jajuim Buipnjoul
‘weJsboid Bulojyuow anunuoH

‘JeNgey spue|sselb

Ajjenb Buiuieluiew o} jealy) JusuIwWI
ue Jou S| JUBWYOBOoIouUS 93} alaym
spue|sselb asoyy ul yole Ales
JAreniga aje| [3un sjuswieal)

Jayjo Jo ‘Buimow ‘Buiuing Aejaq

"Juswabeuew Jo joblie) e 8q Os|e pjnom
‘yuljoqoq se yons ‘Aliorid uoieAlasuod
Jo spuiq Bunesbi 1sum Bulnp jenqgey
siy) Buisn saioads Ajuoud JyaA YA pue
0€ ¥D49g J8ayjo pue ‘mo uleq ‘Isliey
uJaylIou ‘yJie| pauloy ‘yiemopeaw
uia)ses ‘molieds yeuueaes

Burieuim 1oy 1802 pue abeloy
Buipinosd uo snooy pjnom Aleniga
ybnouy; 1snbny wolj juswabeuely

'Spaiq
pue|sselb Buusiuim pue bunelbiw
1jouaq o} (sesoe ainjonis-||ey pue

2INnjonJis-1oys paulquiod) spue|sselb
10 s8Ioe 0/ Y1 8ouByUS 0] SNUU0D

leligeH
BuusuIpy
pue Buneibip
/spue|ssels)

siseydwz }saio4
D 9AnEUIR) Y

aAljeUIB)[e PaLIajaId-22INIDS
g 9AneUIR) Y

juawabeueyy Jusaiiny
V 9AlEUIR)Y

weliboud
10 32IN0SY
abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-114



es

ison of Alternati

Compar,

‘weJsboud aouelsisse
pue yoeaJino ay} Juswa|dwi 0} SI93}UNJOA
pue dnoiBb spusLiq UM HIOMm 0} SNUU0D

‘suonejsajul jueld

SAISBAUI ZIWIUIW O} S[BIOILO [BOO0] PUB SISUMO
Auadoud AgJeau 0) soue)sisse [eoluyoa) apiaoid
pue yoeaJino Jonpuod 0} SNUIJUOD PINOM SAA
‘sjue|d BAISBAUI SB YONS S)ealy) Joj palojuow
9Q p|NOM puE }S8.0} 10 pue|gniys jusuewsad

‘sp|al} pue|sselb mau 0} Ajdde os|e pjnom
Y ©AljeUJS)[B Ul pagIIOSap Se sdueudjulew
pue juswabeuew ‘Juswysi|qel}ss
pue|sselb 1o} salbajels pue saAnoalqo

"}sal0} J0 pue|gniys jusuewJad Jayje 0}
‘pajueld 8q Jo ‘paadans Ajjeinjeu o) pamoje
aq pinom Aayj ‘spuejsselb Aujenb oy
[enuajod jou si alayy §| "Ajioud e se jejigey
spue|sselb 0} Buiuonisuel) Joj payenjeas aq
0S|e p|NOM S8Joe 9SOy} pue ‘sieaA G jxau
3y} Jano Jno paseyd aq pjnom ‘saioe 0Lz
Aj@rewixoidde uo ‘Buiwue} pueidold jJuaing

‘g 9Aljeula)e Japun
spue|sselb 1o} anoge payuapl seibajens
pue saAoalqo aAioadsal mojjo) pjnom
Spjal} |enplAlpul Jo Juswabeuely spuejsselb
8JN}jon.is-||e} pue -Loys usamjaq olel

0G:0G @Aleas ay) uelutely Ayjiqedeo
uswabeuew uo paseq jwi| Jaddn ue

{|e1o} saloe QOzZ‘|L JO wnwixew e o} dn
abnjal ay} uo 1ejIgey pue|sselb asealoul

Jay)ie 0} peaoons Ajjeinjeu 0} pamojje aq ‘suoljisinboe 99IAI9g MBU U}IM aslie sealy MaN
pinom spue|sselb paiinboe Aimau Auy sanjiunuoddo se ‘sieak G| 1xau 8y} JaAQ | Juswaebeuew juaind 0} ajgeoldde JoN /spuejsselo
welboud
siseydwg }saioo aAljeuId) e palidjald-92IAIaS juswabeuey| yusiing 10 924n0SaY
9 dAneWIB)Y g 9AewId)|Y V 9AleWIB) Y abnjay

3-115

Rappahannock River Valley National Wildlife Refuge



Chapter 3: Alternatives

‘paluellem se seald) aAleu o) jueld

10 ‘}s8l10} 0} paa20.d 0} UOISSEIINS |BINJEU MO||e
‘asimiayyo ‘(uoneyaban xewlo ayy sI puejgniys
‘6°9) 181IgBY gNnUys Buluiesns Ajjeinjeu ae
Splal} Yolym auiuIs}ep 0} ‘sysiA als ybnolayy
pue ‘|00} uoisioap juswabeuew jejqgey buisn

"SJUNOD ||BD UBINUE pUE ‘S]UN0D
pJiq Jayuim ‘sAeAins pligpue| Buipnjoul
‘welboisd Bulojuow anuuod

'sgnJys aAleu
Bunue|d Aq ‘pajueliem aiaym ‘eoueyud
‘Bumow Aq Ajuewnd ureyuiey

‘sal0ads juspuadap-qniys

dVM VA pue 0g ¥Og Awionud Jayjo pue
‘JojgJem auiesd ‘@Iymgoq ‘Yo0opoom
uedlswy Joj jeyigey Buipasiq
Buipinoid uo snooy pjnom jJuswabeuely

"JUSIOIYS JOU S| Juswabeuew

pue|sselb aAIsuslul ey} yons
painblyuod 1o pa}edo| pue ‘saloe GZ>
‘S[10S }sIow JO pasudwod spial 8Soy}
Ul 89 P|NOM SpuB|qnIys SpJemo)
Buinow Ajjeisuan “jeligey gqniys w.a}
-Buo| 0} Buluonisued) Jo} pauns }seq
ale spjal} pue|sselb ydoiym aujwis}ap
0] ‘S}SIA 8lIs ybnouyy pue |00} uoisioap
usweabeuew jeluqey buisn sieah ¢

1ejigeH gniys

sleak ¢ uiyum spjall ||e Jo uoiienjeas a)e|dwo) "V ©AleUIS)E S dWeS | UIYlIM Spjal ||e Jo uoiienjeAs a)ajdwo) wJe)-6uoT
welibo.id
siseydwg 3saloH oAneuId)[e paliajaid-92IAIaS juswabeueyy yusirin9 10 924N0SaY
9 9AlRWIBY Y g aAewId)|Y V 9ARUWIB)Y abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-116



Comparison of Alternatives

"alnjn} ayj Ul

paJsinboe spjaly Aue pue seale Buiwie) puejdolo
Jua.Ind Bulpnjoul ‘)s840} JO gnJys O} uolisuel)
pinom spjal ||y ‘suonendiuew uone}aban Jayjo
J0 sbunueld 981 ybnouy) uoissaoNs |einjeu

‘weJsboud siyy Juswa|dwi

0] sJaajunjoA pue dnoub spusiiH yim
}JOM 0] 8NUBUOY "S[BIOIO |BD0| pUe
siaumo Auadoud Agieau yum yoeanno
Bunonpuod pue ‘sjue|d aAIseAul se
yons sjeauy) BuiAyyuspl anunuo)

"1eligey gnJys jusuewlad ulejuiew

0] pasn 1ey) uey] uanbaly sse| pue
BAISUB)UI SSB| 8 p|nNOoM juswabeuey
“Jelgey gniys wuey-Buoj Jspun paisi|
9s0y) se swes ay) ale saloads [2004

"}$810} 0} UolISUB}

0} sayojed 1Sa10}) |BUOISS9IONS AlJea
pue ‘gnuys ‘sp|alj [enpiAlpul MOj|e 0}
suolsioap Juswaldwi am se abnjal
ssoJoe olesow Builiys e se Indoo
pinom sayojed jeligeH (uoissaoons
|ednyeu Buiobispun Jo pajueld ‘6-9)
saloe pajsalojal 009 UO jeliqey

JelqeH gniys

ajelajeooe Aew jdeoxe ‘y oAlleuls)e se swes "V ©AljeUIS)E SB dWEeS | gnJys |euoljisuel) apiaoid 0} snunuod [euonisuel]
welboud
siseydwg }saioo aAljeuId) e palidjald-92IAIaS juswabeuey| yusiing 10 924n0SaY
9 dAneWIB)Y g 9AewId)|Y V 9AleWIB) Y abnjay

3-117

Rappahannock River Valley National Wildlife Refuge



es

Alternat

Chapter 3

‘weJlBoid soue)sisse
pue yoeaJino ay) juswa|dwli 0] SI88)uN|oA
pue dnoib spusii{ YlIM 3IOM 0} enunuo)

‘s|elolo
[200] pue siaumo Auadold Agqlesu o) soue)sisse
[e21Uyo8) pue yoeaino Bunonpuod pue ‘syue|d
BAISBAUI SB Uyons sjealy) BuiAyiuapl anupuo)

‘siejigey }sa4o} puejdn jo AJIsIoAlp pue
‘AunBnuoo ‘uonnguisIp ‘JUNoOWE 8y] 8sealoul 0]
suonisinboe aininy ybnouyy saniunuoddo yoeg

‘spuels aAnounlfsip

10 paje|os! Bunosuuod ‘saioe Gz 1Ses| 1e Jo
sayojed jejgey }salo} snonbijuod ajowold
‘1aBeue) Jo]1e0S pue ysniy) poom se saioads g

'Snooy} Juswabeuew e aq pjnom ajuN}

X0Q Ula}sea pue ‘@yeus uoqgu ulajsea
‘oyeus pasou-Hoy ulsises se yons ulaouod
10 sa10ads a)e)s ‘uonippe U| Y SAlleuIs) e
Japun se auwes ay} aJe juswabeuew

Jo} pajebie] uleduo9 Jo sainads [eoo}
Aoud pue azis yojed wnwiuip

‘'sayoled abie| usamiaq

SUOI}08UU0D JO Slopllod Buiosioid pue
‘syue|d AISBAUI JO |0JJU0D ‘uonejuawbel)
Jo Junowe ay) bBuionpal sepnjoul SIy L
"y}|eay [BJUSWIUOJIAUS pue ANSISAIP
‘AluBajul |eoaibojolq sil @jowoud 03 pue adA
1S910} SIY} JO UOINQLISIP pUB jJunowe 8y}
aseaJou| 0} Juswabeuew pue suopisinboe
abnyas ainyny ybnouyy saniunyoddo yoes
0Ss|e Ing ‘Y dAljeuUJS) B O} Je|iWIS }S8l0}
paxiw pueldn jo saloe £96°| Bunsixa

8y} adueyua pue j09304d 0} anuRuo)

‘welboud yoeasno ay) Juswajdwil

0] SJoajunjoA pue dnoub spusiiH yym
3IOM 0] 8NUUOY "S|BIOIO |BD0| pue
sJaumo Auadoud Agiesu yum yoeanno
Bunonpuoo pue ‘sjue|d aAISeAUl S
yons sjealy} BuiAyyuapl anuiuon

"IN220 0} UOISS820NSs
|einjeu Buimolje Jo Uoe}Salo)al
ybnouy} sayoied aAnoun(sip 10 paje|os|
Bunoauuoo Jo Bunepijosuod ‘syueld
aAIseAul Buneauy Aq 1elqey uiejuie|y

‘sol0ads JolBUI 188104 JWAA YA PUB 0S
¥o9g Aoud Jayio pue ‘uebeue) 191Je0S

pue ysn.y} poom Joj jeliqey Buipaalq
Buipinoid uo snooy pjnom juswabeuel

'S80 (0GZ<
sayojed ul ‘}salo} puejdn ainjew Jo

yog Awoud ybiy yons jyouaq o0y jsaloj puejdn :selbojesis | saloe zeg‘s 01 dn jo Aubayul [eaibojoiq 159104
ainjew Jo saioe zee's Algjewixoidde ulejurepy pue oA1309[qo Y dAljeUId) R 0} UolIpPE Uf 8y} @oueyus pue josjoid 0} anunuo) | paxip pueldn
welboud
siseydw g }so.104 aAljeuld)e palisjald-adirios juawabeueyy Juaiing 10 321n0SaYy
9 9AljRUIB) Y g aAneuwId)y V 9AlRUId) Y abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-118



es

ison of Alternati

Compar,

‘BuluuIy] 8ANO8|9S pue |[BOlUBYIBW
[eloJawwoo-a1d se yons sjuswaaoidwi puels
Bunonpuoo Aq saioe G ueyy Jejealb spuels
auld Ajjojqo| pue Jejdod dijn} pe)o0isiono

ul AysIaAIp sa10ads pue [einjonJ}s asealou|

aAnoalgqo
Jsa104 paxi|\ puejdn, jo ued se papnjou|

‘Ueld 0€ ¥049g pue

dVM VA 8U} ul payijuapl spaiq jJuspuadap
-1salo} Buipaalig-A10}siapun pue ‘-Aloyspiw
‘-Adoued jo AjoLien e Bunyauag uo snooy
pinom spuess Jejdod dijny ur juswabeuely

“Buluuiyy

BAI}09[8S pue |BdlUBYOaW |eloJawwoo-ald
se yons sjuawanoidwi puels Buizonpuod
Aqg saioe g uey} Jojealb spuejs suid
AJj0190| pue Jejdod dijny paxo0}SIaA0 Ul
Alsianip sa109ds pue |einjonJ)s asealou|

‘BulIN2o0 s Juswabeuew
1ua4Ind ON "9A1393[qo 1S8104 paxi
pueidn, jo Hed se papn|oul ale SaIoy

pa)o0ISIaAD

/relqeH
pa1sai0

"aAo9(qo
Jsalo4 paxip pueldn,, jo 1ed se papnjou|

J1salo4 paxi|y puejdn, Jepun

payuspl 8soy) 0} Jejiwis aJe salbajel)s
Jay10 018 ‘seydyip abeulesp buibbnid ‘so|i
ulep Buirowal Se yons SallIAl}Oe UoIjelo}sal
Bunuswajdwi pue ‘payusAlp J0 pajdniiajul
usaq sey ABojolpAy [einjeu alaym seale
BuiAuapl apnjoul pjnom saibeiens

‘sueigiydwe uieuas pue 9j1n} papods

se yons ‘saloads juspuadap-1saio) JVYA
VA PUB 0€ ¥0O9g Awioud Jayjo pue ‘sis|jgiem
Asejouoyjoud pue Axonjuay| ‘s,uosuiems
pue ‘ysniyualem euelsino se yons soloads
Bundsuag uo snooy pjnom juswabeuel

‘'seyoied abie| usamiaq

SUOIJ08UU0D U0 SI0pLIoD Bunosloud pue
‘syjue|d aniseaul Buijjoyuod ‘uonejuswbely
0 Junowe ayj Buionpal sepnjoul SIy L
"Yj|eay [_lUSWIUOIIAUS pue AlSIoAIP
‘Aubayul [eaibojoiq sy ajowoud pue ‘adAy
1810} SIY} JO UonNQLISIp pue Junouwle ay}
aseaJoul 0} Juswabeuew pue suopisinboe
abnyas ainyny ybnouyy saniunuoddo yoes
0s|e Jnqg ‘saloe GzZ< sayojed ul ‘1saloy
pue|woNoq poompley Jo saloe £G Bunsixe
ay) aoueyus pue 199104d 0] ®NUNUOD

"9A0alqo 1salo
paxi|\ pueldn, Jo Led se papnjou|

188104
puejwoynog
poompieH

siseydwz }saio
D aAREUIR)Y

dAljeUIB) e PaLIdjaId-92INIDS
g 9AleUIR) Y

juawabeueyy yusaiin)
V 9AljEUIS) Y

welboud
10 924n0SaY
abnjay

3-119

Rappahannock River Valley National Wildlife Refuge



Chapter 3: Alternatives

g 8Aljeuss)je se swes

'sJ9||9s Buljim wouy asue
sanjiunuoddo uaym abnyal ay) Joj asinboe
0} Ayjuoud e aq pjnom adA) 1elqey siy |

Yipm

WiNWIUIW JO0}-0SE B Paadxa Jo 198w ‘alnjny
ay} ul palinboe spue| uo asoy} pue ‘spuej
abnjas Bunsixa uo jejigey ueledu jey)
ainsus ‘uawsabeuew ybnoly] "oy onenbe
JBYjo pue sauasinu ysi Joj Ajijenb sajem
Bunosjoud pue ‘spn] panods paisi-eiels
ay) Buipnjour sajdal pue sueigiydwe aAleu
Bunyeuaq uo saibajens Juswabeuew snoo04

.soibsje.)s
pue 8A1}08[qo Yy 8AieuIs)e 0} uolIppe U|

‘asn
pJiq ul sabueyo jo98jja.1 0} uonejeban
uenedi ul seBueyo yoea 0] 8nNunuUo9
p|nom sauoz ueLiedll Ul SUOIJEDIISSEe|0
Jejiqey Junoo julod piigpuen]

‘sAanins pligpue| Buiobuo ul adAy
1elgey siy} a1elodiooul 0} enuiuon

‘'seaJe ueledu Ayyesy sjowoud
0] SISUMOPUEB| U}IM YIOM pUB Spug|
Juswasea uo siaynq ueliedu J0}UOIN

*JNOO0 0} UOISS829NS
[eanjeu Buimojje Jo uoneisalo}sl
ybnouy} sayoied aanounlsip 10 paje|os|
Bunosauuod Jo Bunepijosuod ‘sjueld
aAIseAul Buneas; Aq ‘uonejaban

aAljeU Jo pasidwod 198} 0SEZ JO
slayng ueuedu pajejeban ayeal)

‘sal0ads juspuadap-ueliedi

BAljeU Jay)o pue sa|bes pjeq Joj sa}is
1S00J puE }S8u ‘I8A09D ‘poo} apiroid 0}
1eliqey uenedu Bupsixs Jo saioe 09g‘|L
9y} 80UBYUS pUB UlBjUleW 0} SNUIUOD

(panunuo))

jeyqgeH
uenedry

jejiqeH
ueuedry

¢odjeudoidde uoneiojsal pue juswabeuew Jo/pue uoijosjold puel [euoRIppe aJe aisyi
£S9/bed pjeq se yons ‘Uieauod Jo so1aads Ajuoud Jo) seale ueliedl ano Jo yjesy pue Aubajul ‘Aysionip oy} aroidwil em ued Mo :8nss| 0] spuodsay

“3J|PIIM Judpisal pue spaiq Alojeibiw
J3yjo pue sa|bes pjeq 1o} saLielnqli} s} pue JaAly yoouueyeddey ayj Buoje sjejiqey ueuedls sy} jo Ajubajul [ea1bojoiq ayj uiejulel "z |eoo

siseydwz }saio
D aAREUIR)Y

dAljeUIB) e PaLIdjaId-92INIDS
g 9AleUIR) Y

juawabBeueyy yusaiin)
V 9AljEUIS) Y

welboud
10 924n0SaY
abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-120



Comparison of Alternatives

‘'sAanins a|bes pleq juadal aiow

woly payuapl 1o (661) V3 Juswysijqeiss
abnjal ay} Ul payiuapl seate snooy so|bea
pleq ayy jo uonoajoid ansind o0y sisuned
UOIBAIBSUOD UJIM MIOAA “SI9|[8s Buljjim
woJ} asue saplunuoddo usym ‘sisuped
uoneAIasuod Aq Jo ‘ebnyal ayj Jo} asinboe
0] AjJoud e 8q pjnom sa}Is }S00J pue }SaN

(,o|be" pleg-seoinosal

Buinl Aeg exyeadesay) Joj sjuswalinbal
1ejigeH, 490 pue ‘ slaumopue| loy apinb
Juswabeuew e :ayeadesay) ayj ul
so|be3 pleq, 4MN (2002 ‘saulldping
a|be3 pjeg |1eN yeiq :9ouaiaal) seale
1S00J Ul SaljIAI}0e 9ouegInisIp |enualod
Aue Joj} sauljepinb suoz uolosjold pue
suoloLsal Jeak-jo-awiy sy} Juswa|dw

‘suoneziueblio pue ssiousbe Jayio YyIm

Bulsuyed ‘welboid Buloyuow jseu
pue sAaAins JaAl 8|bes pjeq anunuo)

‘abnyal sy uo uonosyo.d jelqey
ueledl 8jeJisuowap 0} uoleanpa
pue yoeaJino 2lgnd ul abebug

'$90IN0Sal

a|ge|ieAe Aq pamoj|e se sjealy} Jayjo
pue ‘eoueqginisip uewny ‘Ajijenb
1elqey ul sabueyo ‘esn a|bea J0HUO

"S99J] }SAU pue }S00J 24NN}

ajowo.id pue Aioisiepun uado aAneal
B ulejulew 0} Sjuswieal} |esjueyosw
pue ‘seplolqiay ‘adl paquosald asn

'S99} }S00. puUE }s8U Suslealy)
1By} UOISOJe Wals 0} senbiuyos)
uolnezi|iqels auljaJoys a1ojdx3

‘swia)sAs ueledil Ayyesay Bbunowoud

pue Jeak ay} Jo sawiy dAlIsuas bulnp SO)S 1SON

.soibojel)s aoueqinisip Bunuaaaid Aq sayis 1004 pue 1s00y

g 9Aljeuls)|e se awes pue 9A1309[qo Y aAljeUIS) e O] UoKIppe Ul |  pue isau a|bea pjeq umouy |je }08j0.id a|6e3 pleg
welboud

siseydw g }so.104 aAljeuld)e palisjald-adirios juawabeueyy Juaiind 10 321n0SaYy
9 9AljRUIB) Y g aAneuwId)y V 9AlRUId) Y abnjay

3-121

Rappahannock River Valley National Wildlife Refuge



Chapter 3: Alternatives

g 8Aljeuss)je se swes

‘sjuswanoidwil 4o} saniunuoddo
ale aJiay) JI sulwl)ep 0} abessed ysiy
snowoJpeled 0] sjuswipaduwl ayenjen]

‘'spoau
Aiojusaul pue Buuoyuow ysiidwoaoe 0}
sdiysJaupied Jayjo pue yoieasal ajeyljioe

‘uonoeyjold ansind

0] sJouped UOIJBAIBSUOD U}IM YIOAA “SI9)|0S
Bum wouy aainboe 0} Ajuoud e aq pjnom
‘uonoajoud Jauped 1o ‘uonisinboe adIAIBg
10} seale snooj se (Y661 ) Y3 Juswuyslgelss
abnyai 8y} ul paynuap! Spueop

‘'uoab.n}s oljUB}Y puUe ‘|98 UedLBWY

‘peys ueollBWY ‘DiMa|e Se yons ysly
snowoJlpeue Buipnjoul ‘Jiyauaq osje pjnom
uJa2u09 Jo salvads Jayjo Auepy “onp yoe(q
Se 4ons ‘imopiaiem Buusuim 1oy jeygey
Buroueyus pue ‘yojan-ulol aalIsuss pue
a|bea pjeq se yons sal0ads pajsij-|eiopa
Buniyeuaq uo snooj pjnom juswabeuely

'saloe (OG<
spuejiem pajosjold Jo s300|g snonbBiuoo
a)ealo 0} BuinLys Aq uonejuswbedy Jo
Junowe ay} aonpal pue ‘sadA} puepam

10 AJISJOAIp pue ‘uolnqulsip ‘Qunowe ay}
asealoul 0} Juswabeuew pue suonisinboe
abnyai ainyny ybnouayy seniunyoddo yeag

.soibsje.)s
pue 8A1}08[qo Yy 8AijeuIs)e 0} uolIppe U|

‘saloads puejom

Ajlold pue |moLIs1eM JSIUIMPIW ‘SpJIq
yslew aA}a108s Jo sAaAINs anunuo)
‘Buliojuow uoIsole yoeaq pue

sjue|d 8AISBAUI JONPUOD 0} BNUIIUOYD

'siauue|d |B20| pue SIaumo
Auadoud yuoipaiem yum yoeasno
Bunonpuod pue ‘sjealyy bBulkyiuapi
‘buuojyiuow ‘Buiddew ‘Buikenins
Buipnjour yojena juiol aalisuss ay}
Jo} syse} ueld A1anooal Juswajdw|

“Jaynq

pajejoban 1004 00 L < UM SpuEjiom

||e 108]0id "IN220 0} UOISSBIINS
|ednyeu Buimojje Jo sbunue|d aaneu
ybnoly} siejempeay weals uo siayng
pajsalo} Buisixa usapim JO ysi|qels3

"ysiy Buipnjour ‘dvm VA
9y} pue O ¥YOg ul paynuapl saads
weaJ)s pue ‘dwems ‘ysiew Buipsalq

pue Bulisjuim pue ‘yojan juiol aAnisuas
pue a|6ea pjeq se yons saloads
pajsi|-|eJopa jdusq 0} Spuejiom jo
saloe 02z bunsixa ayy Jo Ayjenb

ay} 8doueyus pue jo9j01d 0} BNUKUOYD

uoljosl0.d

spuepap
|eJousn)

¢ojeudoidde uoneio)sal pue juswsbeuew Jo/pue uonosjoid
pue| [euollippe aie aidyp ¢Uleduod Jo Saioads AjuoLd o) spuejjem ino Jo yjeay pue ‘Aubajul ‘Alsieip ey} aaoidwil om ued MO :Senss| 0] spuodsay

‘sueiqiydwe pue ‘sajpdaa ‘ysiy|ays pue ysi} ‘spaiq Aiojeibiw 1ayjo pue |mojiajem ‘sajoads
pajsi|-|elapad }1}oua( O} SPUB[}OM [EPI}-UOU PUE [BpI} JO Y}|eay |[eJusWUOIIAUS pue AJSISAIP [ed160]oiq ay) 9dueyua pue uiejuie|y " [eoo

siseydwz }saio
D aAREUIR)Y

dAljeUIB) e PaLIdjaId-92INIDS
g 9AleUIR) Y

juawabBeueyy yusaiin)
V 9AljEUIS) Y

welboud
10 924n0SaY
abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-122



Comparison of Alternatives

g oAljeula)je se swesg

‘uonosjold ayelljioe;

djay 0} sjood |eulaA pue sueliqiydwe Jo
seale uonesjuaouod Buuds Aes dew

pue Ajnuap| ‘saioads Juspuadap pueam
Jayjo pue sueiqiydwe Buipasaiq 0} anjeA
dZIwixew o) S|aAs| Jojem bBuieindiuew Aq
spuepjem abnjal paloisal Bunsixe abeuey

"0}8 ‘sayolip abeulelp Bulbbnid ‘son
ulelp Buirowal se yons SaljiAl}o. Uoljelo}sal
juswa|dwi pue ‘palusAlp JO pajdniiaiul usaq

sey ABojoipAy |einjeu aiaym seale Ajnuap|

"a|qissod uaym 3994 000}

0} 9seaJoul pue 199} 00 4O YIPIM wnwiuiw
papuswwo9al 8)e}s ay} 0} uonosiold
Jayng asealoul 0} si ‘“anamoy ‘ebueyd suQ
'sJ9||9s Bulim wou} sisuped uoBAISSUOD
J0 92188 8y} Aq uonisinboe Juswasea

J0 99} ybnouy} seale mau Jo uonoajoid
Buipnjoul ‘spuepam [eiauab 1o} paynuapl
salbajens Juswabeuew juswaldw

dVM VA 8y} Ul paiiauspl ulsduoo
UOI}BAISSUOD JO aJ1|p|IM Bulisjuim-1ano
pue ‘Buibeloy ‘Buipaaiq Jjouaq 0} jelgey
|ood [BUJBA puB MOpeSaW JoMm aoueyug

‘uonosjold
spuejiem |esauab ojul pajesodioou|

JejigeH |ood
[euia/ pue

SMOPES|A 19\

"s19||9S Buljim wouy sisuled UOBAISSUOD
10 92IAI8S a1 Ag uonisinboe juswases
Jo @38} ybnoly) seale mau Jo uonosjoid
Buipnioul ‘spuepam |esauab 1o} paliuapl
salbajel;s Juswabeuew juawaldw|

'SaJoe ()G< soxa|dwod

ysJew abue| ul Aenonued ‘enusiod s
218y} aJaym 1o sAanins |elae Aq pajoalep
SE SUOIIeJIUBOUOD |Mmopaiem Buusjuim
poddns 0] umouy seale Ul Jeligey |MoLa)em
Buusjuim Jyousq 0} ysiew ysaly pue

‘uonosyoud

ysJepy ysai4
pue yspjoeig

g oAljeulo)je se swes ysnjoelq [epi Ajijenb 108j01d pue sbeuepy spuefem |elauab ojul pajesodioou| lepilL
welboud
siseydwg }saioo aAljeuId) e palidjald-92IAIaS juswabeuey| yusiing 10 924n0SaY
9 dAneWIB)Y g 9AewId)|Y V 9AleWIB) Y abnjay

3-123

Rappahannock River Valley National Wildlife Refuge



Chapter 3: Alternatives

g oAljeula)je se swes

‘welboid abnjal ayy
JO Uoljen|eAs ue aje)l|ioe) 1a)}aq pue wa)sAs
Buipodas anoidwi 03 4IDAA YIM HJOAA

‘g|qnedwoo pue sjendoidde

aJaym saloe 9|gejuny asealoul 0}
saniunuoddo juny oy sjoel; palinboe Aimau
Aue pue sjoely abnjal Jayjo ay) ajenjeA]

.soibojel)s
pue 8A1108qo Y 8AijeuIs) e 0] UOIPPE U|

‘Ajunpoddo siyy syeyjioey
0} ‘speol ssadoe pue Bupled se yons
.w._:#os.;wm._"_c_ ulejuiew 0} sanuijuo)

dI9AA

‘s1@9)un|oA ‘dnols) spuali{ apnjoul
welboud ayy Bunuswae|dwi ul sisuned
‘weJsboud paseqg-jiwiad ‘A1ano)

[enuue ue se pajuswa|dwi sI JunH

"SJoel} 9A0I9)

[2Jne pue ‘peaysiayiol ‘uiod s.Aqol
‘leA0yY JUIl0d ‘SBWOY] ‘UOSUIyoINH
‘00lAe] “IYBLIAA ‘BUJIAA UO JUNY JoBp
[enuue ue apiroid 0} SNURUOYD

Bununy Jeaq

£SJasn buowe Sjoljjuod azjwiujw osje pue ‘pajosjoid ale $824n0sa. ainsus 0} swelboid jenpiaipul ebeuew em op MOH ¢Spoasu
weiboud joaw saiijioe) Jno oq ¢Sisalajul Ayunuwiwod jpaw o} parosduwii o pepuedxs 8q ued swelbo.id Juspuadep-ajipjim YoIYpA :SONSS| 0] Spuodsay

‘siajem pue spue| abnjal uo saijunuoddo uoneonpa
pue uonjeaisal Juspuadap-ajipim ‘Ayijenb Buipinoad Aq sasinosal [einjeu s,uoijeN Ino jo diyspiemals pue JuswAholua sayowold p |eoo

‘aAnoalgo ,uonosloid
SPUB[ISAA [BJBUSD), JBpUN PalIIUSPI SB SYSE}
Alanooal yojan julol aanisuas Juswa|dw|

‘'seale pauajealy) ‘AjuoLid oy

ue|d Juswejege ue juawsa|dwi pue ubisap
‘UOIIBAIBSQO JO JBBA | JB)Y "SBale BAl}ISuUas
Jo auoud Alybiy ui sejel uoisola bulnseaw
10} duIjeseq e ysi|geisa 0] siayjew

Buiyes apnjoul pjnom saibsjens maN

"yojan uiof aanisuas

paisi|-leJapa- ay} Buiuiejuoo saysiew abully
109j04d pue uoISOJd BoNpal Ajjelueisgns o}

2U0Z |epliajul JO Uoljoajold BAIj0e asealou|

"abnjas sy uo uonosoid jeligey
yoeaq a)eJjsuowap 0} Uoieonpa
pue yoeadino olignd ul abebug

“9JI|p[IM 0} 8dUBQgJN}SIP SZIWIUIW
0} Jealk ay} Jo sawiy aAlIsuas Buunp
seale 9say) ul asn olgnd abeue|y

‘sueaW a|qedwod Jayjo Jo ‘sboj
1100 ‘sseub yoeaq Jo sbunueld sAneu
ybnoJy) seyoeaq Buipois azijigeIs

"spJigaloys pue
‘suoJay ‘sajin} Bunsau se yons ‘9joAo
aJ| J1ay) Jo sabejs |ednlo Joj sjelgey
ysJew Jo uenedu juaoelpe 0} ssadoe
Jo Buibelo} 1o} 8UOZ SIY} 8Sh jey)
sal0ads Jjouaq pjnom juswebeuey

"UOIS0J 8ZIWIUIW 0} salbalells
swsa|dwy] ‘sayoeaq Buipnjoul

.soibojel)s ‘auoz [epiajul abnjal Jo sajiw ¢ a8y} auoz
g 9Aljeuls)|e se awes pue oA1309[qo Y dAljeUIS)E O] UOKIPPE Uf @oueyus pue jo8301d 0} 8NURUOD aullIoys
welboud
siseydw g }so.104 aAljeuld)e palisjald-adirios juawabeueyy Juaiing 10 321n0SaYy
9 9AljRUIB) Y g aAneuwId)y V 9AlRUId) Y abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-124



Comparison of Alternatives

‘Juswadlojus

pue yoeaJino pue ‘suoneindod |mopaiem
pue welboid ay) a1en|eAs Ajjlenuue ‘sayels
ulejulew pue ||ejsul ‘suoieoo| puliq
Asesodws) Ayuspl 0} 419AA UHM HIOAN

‘9|qnedwod

pue ajelidoidde paulwislap SI } d18ym pue
‘Inyss@a0Ns paulwislep usaq sey weiboud
9ou0 s)oel} palinboe Aimau Aue pue sjoel)
abnjai Bunsixa Jayjo 01 Ajlunuoddo puedx]

‘saysinbasald aJe Jndul o11gnd

pue ‘Ayjigredwod ‘Buiuueld ‘@oueldwod
V43N [euonippy "weiboid Buneniul 1oy
sa)eplpued }saq ale julod s,Aqo| pue
‘w.ie puejs| ‘eojAe] se yons sjoel) abnjoy
419AA yim diysiauped ul weisboud
[mopaiem Ajijenb e spinoud ‘e|qiedwod pue
ajelidosdde yjoq aq pinod abnyal ayy uo

Bununy |moLio)em saulwLIs}ep Uoen|eAs ue Bununy

g oAljeulo)e se sweg | Buiwnsse ‘[eaoidde 409 Jo sieah G UIYIAA ‘weJlboid oN [MOLIBI_A
welboud

siseydwg }saioo aAljeuId) e palidjald-92IAIaS juswabeuey| yusiing 10 924n0SaY
9 dAneWIB)Y g 9AewId)|Y V 9AleWIB) Y abnjay

3-125

Rappahannock River Valley National Wildlife Refuge



Chapter 3: Alternatives

‘abnyal
8y} uo juny yinoA e apinoid 0} uonelapa
AoMun1 pIIM [eUOHEN U} UHM IO

"JUBWISJI0US pUE YoBalino 1onpuod
0] pue ‘suopnejndod Aaxn) pue weiboid
ay) aenjeAs Ajlenuue 0} 4|9 UHM 3O

‘9|qnedwod

pue ajeudoidde pauiwlialap si }l aldym pue
‘Inyss@00Ns paulwislep usaq sey weiboud
JI sjoel) palinboe Aimau Aue pue sjoel)
abnjal Bunsixa Jayjo o0} Ayunyioddo puedx]

‘sa}isinbasald

ale 1ndul o1gnd pue ‘Aupignedwos ‘Buluued
‘@oueldwod Y43N |euonippy "ulaouod
uoljeAIBSUOD JO spJig Bunysau 108304d 0)
saAoalgo Jno yum Ajjignedwod ainsua
0} pajuawa|dwi aq pjnom welboid
‘weJlboid Buneniul Joj sajepipued 1saq
ale jJulod Ss,Aqo] pue aojAe| se yons
sjoel; abnjay 419aA yim diysisuped
ul weibolid juny Aaxuny pjim Ajjenb e
apinolid ‘s|qnedwoo pue ajendoidde
yjoq aq p|nod abnyal ay) uo Bununy

AaxIn} plIMm SaulwWISap uonen|eAs ue Bununy
g aAjeuls)je se sweg | Buiwnsse ‘jerosdde 400 Jo sieah G UIYIAA ‘wesboid oN AaxIn] plIAA
welboud
siseydw g }so.104 aAljeuld)e palisjald-adirios juawabeueyy Juaiind 10 321n0SaYy
9 9AljRUIB) Y g aAneuwId)y V 9AlRUId) Y abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-126



Comparison of Alternatives

"aJnyoo.q Bulysly 8y} Jo UoIsIBA ysiuedsg
e Bunealo pue ‘abeubis Buippe Buipnjoul
‘slelisjew uoneonpa pue yoealno ajepdn

"1oBJ} UOSUIYDINH e Jaid Buiysy aoejdal
0] SJodjun|oA pue dnoib spusii4 Yim YIOA

‘sjuiod youne| jeoq

puey pue ssadoe auljaioys buneubisap
alinbai pjnom wesboud e ‘pajuswaidwi §|
"JoBJ} 9A0I5) |2ine je saulepinb weliboud
pue Ajlunuoddo Buiysy) ayenjeas o0y
9OUE]SISSY SaLIBYSIH JO 9010 YHM YIOAA

"sjoel) Julod s,Aqoj
pue ‘aAo0lJ9) |aineT ‘UosulyoinH je ssaodoe
Buiysyy Ajiep pue saiiunuoddo Buiysy mau
ysigelsa [eanoidde 409 Jo sieak G UIylipn

‘weJlBoid Juswa|dwi 0} s18)UN|OA pue
dnouB spusli{ YlM }IOM 0} 8nuiuoD

"alnyd0.q

Buiysy ybnoayy pue ‘puod UM e
subis uonewJojur paysod ‘ajsgam
abnjai ybnouyy suonenbal buiysiy
JO UOlBONPS pue yoealno anunuo)

‘JI9QA PUe ‘siaajun|oA ‘dnolo)
spuau4 woJ poddns yum sweliboud
Buiysyy Jay1o pue siy} uswa|dw| “Jusns
Aeq Buiysi4 Sspiy |lenuue anuiuo)

‘puod BUjIpA 01 SS820e JolISIA Buipianoid
‘Jaid Bulysyy 9|qissadoe pue ‘eale
Bunjied ‘speos ‘youne| 1e0q UlBlUIB|A|

‘puod 8yj Ul pamoj|e sI 9|yoe]
pes| oN Jeid a|qISsesoe 1o ‘auljaioys
“1eoq AQ SI SS800Y 1084} BUJIN U}

.soibaje.)s uo puod eujipn 1e Allunuoddo Bulysiy Buiysi4

g oAljeuls) e Sk swes pue oA1309[qo Y dAljeUIS) R O] UOKIPPE Uf Ajjenb ‘Ajiep e apinoud 0} snuuo) |euoiiealoay
weibouid

siseydwg }so.i04 aAljeuld)|e paliojoid-adiniag juswebeueyy Juaiin) 10 321N0S9aY
9 9AljeUId)Y g aAljewId)Y V 9AljeUId) Y abnjay

3-127

Rappahannock River Valley National Wildlife Refuge



Chapter 3: Alternatives

‘9|qnedwod pue ajendoidde
paulwlalep aie Asy} alaym sjoel}
paJjinboe Ajmau 03 saniunuoddo puedxg

‘sjoel} pauado Amau
1e Bupjied pue speol ulejuIel\ “S}oel} SA0ID
[2Jne pue ‘jeAoy 1od ‘uosuiyoiny ‘aojAel

‘BUJIN 1B SYSOIY |BUOlIBWIOLUI JONIISUOD

‘(paulwialep 8 0} Jayjo pue joel) BUJIAA
‘6°9) spuiiq Aydeibojoyd z Jo uononisuod
‘pue ‘JoBJ} UOSUIYOINH BU} Je |Ied) |euonippe
auo Buneaus (syoel) |leAoy Hod pue aA0ID
|[2ineT ‘eojAe] ‘UosulyoInH "a'1) SS80.
Ajiep 01 sjoed; jeuonippe 4 dn Buiuado
apnjoul 8say | “saniunyuoddo papinb

-J|as ‘Ajijenb ‘mau Bunealto Aq weiboud

‘welboid
sIy) Juswa|dwi 0] S188)UN|OA pue
dnoub spusii4 yiim 3Iom 0} anuiuon)

"ainyoo.q abnjal [elousb

pue ‘s)}o0gapinb ‘sa}isqam SNoLIBA BIA
Ajjigejieae Ajlunuoddo uo uonewaoul
[esauab apinoid 0} anunuo)

"S]0BlJ} 9A0IS) [9ineT pue [eAoy Hod
8y} pue asay} }e uoljew.lojul 0} SSadoe
pue abeubis anosdwi pue uosulyonH
pue ‘eujipy ‘@ojAe] je Bunpied anoidw|

"PUOd BUJIAA JB YOOBA0 pue
‘Jaid Bulysy ‘sayouaq Bunixs uleiuiey

|led) aA0l9)
[24neT 818|dwo) “SaljIAloe 8say)
ajey|oe) 0] sseooe peod uado Jo sajiw
LZ'6 PUE S|ieJ} JO Sa|iul {'Z Ulejule|\

"S]oel] BA0IC) [8iNeT

puedxa ‘lercidde 4o 40 SIeak G UIYIM pue ‘|eAoy 104 ‘@0jAe| ‘UOSuUIyoINH Aydeiboloyd
8y} Uo uoneAlasal Aq pue ‘10el) BUJIA pue
:seibojesis | uo Ajiep sanunuoddo Aydeibojoyd pue uoneAlasqQO
g 9AjeuIs)|e Se swes pue 8A1108qo Y eAijeuls) e 0] uonippe Ul | uonealasqo Alljenb spiroid 01 enunuon alllPIIAA
welboud
siseydw g }salo- aAljeuId) e palidjaid-a9IAIas jJuawabeueyy yuaiiny 10 921N0SdY
9 9AljRUIBYY g aAl3euId) Y V 9Al}eUId) Y abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-128



Comparison of Alternatives

"uoneAIasuU0d pJiq AloielBiw ul ajol sy
pue abnjal 8y} Y)m sio}eonpa azLel|iwey) o}
sdoysyJom Jojeonpa paj-Jaunied abeinooug

‘swelboud
puny 0} siayjo Aq Bunum juesb pyoddng

'S92JN0S8l

abnjal uo paseq WNN2LLIND paysljgelss

ue Ylim SIaylo pue sIojeonpa |Boo| se

[lom Se ‘92IAI9S uoIsualx] YAsSN pue
‘sallaysi{ pueju| pue awes) jo Juswuedaq
elulbaip ay; ‘weibold isieinieN Jalsei
elulbli/ 8y) ‘uonealoay pue UolBAISSUOD
10 Juswyeda( elulbui se yons salouabe
uoneosnpa |elUsSWUOIIAUS YIM ‘sdiysuone|al
azljewuo} pue ‘sdiysisuped puedx3

“1eak/s)IsSIA G isea) Je 0} swelboid
paj-i01eonpa Ul 8sealoul Ue a)e)l|jioe

‘wesboud Juswa|dwi 0} S188UN|OA
pue dnoub spuali4 Yim 3JOAA

"SJ199)JUN|OA

Jo yeys abnyal Jayye Aq pa| uoiejuslio
abnjas e Buipinoid pue ‘saiddns pue
s|euaiew ‘Ajij1oe) ay) Buluiejuiew

Aq sweiboud paj-lojeonpas poddng

"JeaA/S]ISIA € 1Se9|

:seibaje.}s Je O} WOOJISSE|D JOOPIN0 Ue Se joel) uoneonp3g

g oAljeulo)je se swes pue 8A1joalqo v eAieuIs}je 0] UoKIpPE Uf BU|INA JO ©Sn 8y} S)e}ijioe) 0] 8NURUOD | |ejUSWUCIIAUT
welboud

siseydwg }saioo aAljeuId) e palidjald-92IAIaS juswabeuey| yusiing 10 924n0SaY
9 dAneWIB)Y g 9AewId)|Y V 9AleWIB) Y abnjay

3-129

Rappahannock River Valley National Wildlife Refuge



es

Alternat

Chapter 3

"Sjuane AllUnwwoo pue ‘suoneziuebio
uoieAlasuod ‘sdnoub oIAI0 0y 3no Buiyoeal
“Jeak/gl o1 dn o} swelbolid asealou|

"a11Isqam abnjai ulejuie|y

‘s|eli9jew [euoew.loyul
ajnquisip pue dojoAap pue saljljioe;
uieluiew pue sweiboud aanaidisiul

10Npuo9 djay 0} SJ8ajuN|oA pue
dnoig spusliq Ylim 3Jom 0] 8nuiuo)

"Sjuand Alunwiwod pue ‘suonjeziuebio
uoneAIasuo9 ‘sdnoub JIAID 1oy

:soiboje.)s Ajjenuue saniunuoddo aanaidiajul uonejaidiaiu|
g SABUIS)|E SE SWES pue aA199lGo v SAIjBUIS)E O} UOKIPPE U] |  9)IS-JJO G }SEa)| Je }oNPpUod 0} SNUUOD a)s-JO
‘9|qnedwod pue ajendoidde
pauIWIalep e Aay) aIoUm SJoel)
paJsinboe Aimau 03 saniunioddo puedxg
‘S|el9)BW UoNEoNpa pue yoeano ajepdn
pue ‘sjieJ} ||e uo uonejaidiajul aAoidw|
"JOBJ} SIY} 1O} 21NY20Iq PUE |1el)
aoueo aAnaidiejul ue Joy Buipuny apisjno
)99s 0} SuoYd JiIvy) yoddns ‘os|y “10el)
uosuIyoINH je Jaid ssaooe soued Buisixe
aje)ljigeyas 0} dnoib spusii4 Yim Yo
Aimua9 1sed ayj Jono ‘S[elsjew pue sspljioey
LoNEAIBSUGO SypIM Ut pakerd Auonipen ureyulew pue swelboid sanaidisyul
sey Buiwuey jey) ajos 8y} urejdxe o} Joel) Jonpuoo djay 0} s188juN|oA pue
aojAe] 1e sjpued anaidisyul dojers( dnoJg SpuskZ Yim 3}Iom 0} eNuRUOD
uowsdun dipy *S}oBJ) SAOIS) [9INET pUE
0} s198juN|oA pue dnoub spusii4 Buisn Jesk | 1BA0Y HOd ‘@0jAe] ‘UOSUIYIINH ‘BUlIM
/9 1589] 18 0} sweiboid enpaidieyul esesiouy | UO AllENUUE SIN0} O sHje} dAeidisiul
pajnpayos-aid ¢ 1SE9) 18 }oNpUOd pue
:soiboje.)s ‘sjuiod ssaooe abnjai Aoy je subis uonejaidiou|
g SAlBUIS)[E SE SWES pue aA199Go v SAijeUIS)E 0] UOKIPPE U| |euonewloul 9 apiroid 0} anuuoD a)Is-uQ
weiboud
siseydwg 3seso4 aAneuls)e paliajeid-9oIAieS juswabeueyy yusiind 10 221n0say
0 aAeUIBY Y g aAneuIB) Y V 2AlRUIBY Y abnjoy

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-130



Comparison of Alternatives

g eAleUIB) e Sk Bwes

‘b |BOS) Japun swelboid aAnaidisiul
ylim uonounluoo ul yoeeaino asealou|

:solbajelys
pue aAoslqo  8AneuUIS)je 1B UolIppe U|

"8)ISqeM 8Y} Ulejulew 0} anuiuod
‘0s|y "SeAljeniul Jofew sounouue
0] pue ‘sJusA8 |eloads asiUaApe 0}
‘sjuswysiidwoooe jueoiiubis uo
Sases|al SMaU anss| 0] 8NuUIlU0)D

‘¥ [BOD) JBpUN
swelboid aAnaidiaul yym uonounfuoo
Ul YyoeaJjno 1oNpuoD 0} 8NUnU0D

yoeannQ
Ajunwwon

g 8AljeuIB)|E SE Buwes

‘Alepunoq uonisinboe abnjal
8y} UIYHIM S8i3unod / |e ul s|eldiyo
pa108]e apn[oul 0] Yoealino asealou|

:salbojens
pue aA0alqo \ 8AleUIS)E 0} UOKIPPE U]

‘sbuiyaLiq Ua}lLIM IO S)ISIA
[euosJiad ybnolyy Jayye ‘siseq Jenbau
B U0 $SaJBuo) Jo siaquiswl Joejuo)

"saljIAloe Juswabeuew
juenodwi 8)eJjsuowap JO S82IN0Sal
abnyai Jueniodwi ybiybiy 1yl sinoy

papinb puaje pue sjuaas abnjai ul
ajedioied 0} s|edlyo pajos|e [ea0|
pue ‘ajejls ‘|elapa a}lAuUlI 0} SNUJUOD

‘salIAnoe abnyal uo ajepdn ue jussaid
0] slosialadns Jo pJeoq aAlpoadsal
alojoq aoueleadde |euosiad e aye

‘aslie sanssi Jueolyiubis se Jo

‘sIseq |[enuue ue uo uiyym sal| abnjal
JU84IN2 8y} Sanunod G ay) bunuasaidal
S|elolyo pajos|e WoUI 0] 8NUIU0D

yoeauino
[enio
pejos|3

ZUOIBAIBSUOD JBjIqRY puE pu| Ul PajSalajul Sioumopue| ajeAld yum Bupliom Ul 8j0J Jno Si Jeyp) ¢SeAljoalqo pue sjeob uoieAiasuod
Jeuoiba. pue abnyjai ensiyoe djoy o} sdiysiauried soueyus pue puedxs om UL MOH ¢obnjal ayj Joj poddns [eioifjo pajosje pue AJUNWUWIod aSea.oul am
0p MOH ¢ANunwiwos [2oo] 8y} ur abnjoy JoAly yoouueyeddey pue ‘WojsAS ebnjay oY) ‘@oINIBS 8y} JO ANJIQISIA 8SIE] 8M 0P MO} :Senss| 0] Spuodsay

‘wa)sAg abnyay aPIIM [eUOHIBN 8] JO UOISSIW Y} pue UoljeAIaSUOD 924n0Sal [einjeu ajowodd 0} paysiajem JaArY yoouueyeddey Jomoj
ay} noybno.uy} suoneziuehlo UOIJBAISSUOD pue ‘salouabe aje}s pue [eJapa4 ‘SaIIUNWIWOID [BI0] Y}IM 9)eI0qe[|0d pue 3jediunwwo?) G |eos)

weiboid
siseydwz jsaioH oAljeuld)e paligjaid-adIAias juswabeueyy yua.rin) 10 32IN0SaYy
9 aAlRUIB)Y g aAleuId) Y V 9AljeUId) Y abnjay

3-131

Rappahannock River Valley National Wildlife Refuge



es

Alternat

Chapter 3

‘uonelsadood

pue uoljeJoge|[09 ainjn} SdUBApPE 0}
saunuoddo aulwexa pue uolewIolul
aJeys 0} ‘sjepuew UOI}BAI9SUOD
92IN0Sal [einjeu e aAeY }ey) payslajem
JBAIY Moouueyeddey Jamo| sy ul
Bunelsado saiouabe Juswuianob jo
winJoj e ajeulptood ‘sieak Q| UIyHAA

"'saA1109lqo pue sejepuew 80Inosal
Bunesw Jo pooyi|eyl| 8sealoul 0] ‘Sauo
|euonippe 3eas pue ‘sdiysuone|a.
aAleloge||oo Bulsixe Jno soueyug

"anjeA ajlIpim ybiy jo

spue| Buiniasuod 1o} [|IH 'd'V HO4 Uim
NOIA 8y} pue ‘|oJu0d s8109ds dAISEAUl
10} YO AA Yim juswaaibe dooo

ay) Bunpuswsadwi ‘g Jo) @oeds
2010 Buipiroid spnjour sajdwex3

"saAoalgqo
pue sajepuew 82Jn0sal [eJnjeu
198W 0} salousbe |ejuswuIdaA0b [Bo0)

sdiysiauped

:salbojens pue ‘ajels ‘jesapad yum diysuoneas | |ejuswuianob
g 9AljeuIs)e Se SWeS | pue 9A1303[qo VY SAlleUIS) e 0} UOIIPPE U] |  ©AljeJ0ge||09 8y} ulejujew o0} anupiuo) -I9)u|
‘swesboud Buueys-1s00 yqsn Jo/pue
‘welbolid ayIpPIIA\ PUB USiH 1o} siauped
8y} ‘spuny painguiuod ‘sjuelb apnjoul
s921nos Buipuny |enusjod "aAioalqo
ysiidwoooe 0} abnjal ay} je pauolels
9Q 0} uonisod 10}euIpIO0d Spue|
ajenld e ysiigeisa 0} buipuny %9983
"Juswabeuew pue uolelolsal
jelgey pue ‘uonosjold spuejam "'$824n0s Buipuny Jayjo
‘|013u0D pue uonesynuapl selads | pue syuelb Bupjess se jom se ‘uoddns
SAISBAUI UO SIBUMOpPUE| JSISSE 0} puno.b-ay}-uo sapn[oul 80UB)SISSY
Ajjigedeo aouejsisse [eo1uyoa) puedxg
‘spuej Jiay) uo saywbeiyd 9oUB)SISSY
:solbajens Buijjosyuoo ul sioyesadood Jayjo pue Jaumopue]
g 9AljBUIS)E SB BWES | pue aAjoa[go ¥ SAljeUIS)E 0) UOIIPPE U] sJaumopue] ajeAld JsISSe 0] anuiu0) ajeAlld
welibo.id
siseydwg ysalo aAljeuld) e palidjaid-adIAlas juaweebeueyy uaiin) 10 921n0S9Y
9 9AI}eUId) Y g 9A1leuId) Y V 9A1}eUId) Y abnjay

Draft Comprehensive Conservation Plan and Envivonmental Assessment

3-132




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 33
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'smallestv4'] [Based on 'Smallest File Size\(5\)'] [Based on 'Smallest File Size\(v4\)'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


