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SUMMARY

The Virginia Natural Area Preserves Act defines natural areas as "any area of land, water, or
both...which is important in preserving rare or vanishing flora, fauna, native ecological systems,
geological, natural historical, scenic, or other similar feature...of the Commonwealth” (Section
10.1-209, Code of Virginja). Natural heritage resources are defined as "the habitat of rare,
threatened, or endangered plant and animal species, rare or state significant natural communities
or geologic sites, and similar features of scientific interest" (Section 10.1-209, Code of
Virginia). The Virginia Department of Conservation and Recreation administers the Virginia
Natural Area Preserves Act through its Division of Natural Heritage.

In 1992, the City of Virginia Beach received a grant from the Coastal Resources Management
Program of the Virginia Department of Environmental Quality to conduct conservation planning
for natural areas identified through the natural areas inventory of the City of Virginia Beach.
The goal of the conservation planning project was to provide comprehensive and refined
information to guide the conservation of Virginia Beach’s natural areas. The City worked
cooperatively with the Virginia Department of Conservation and Recreation to undertake this
conservation planing project.

‘During this conservation planning project, additional data regarding each site’s natural heritage

resources, threats, and.ownership were collected. By combining the new data with existing
knowledge from the inventory project, the following information was provided for each of seven
natural areas through this project:

- primary and secondary ecological boundaries for each natural area;
- descriptions of the natural heritage resources of each site;

- information regarding the current status, use, ownership, and zoning of each
natural area;

- considerations for the recreational, scenic, and educational value of the sites; and
- guidelines on options that the City can use to protect its natural areas.

The purpose of this information is to facilitate well-informed planning and wise land use
decisions by the City. The information is also intended to help guide the City in its own
endeavors to actively protect the natural diversity within its jurisdiction. The report can be
further utilized to increase awareness of local officials and residents of regional biodiversity
issues, guide environmental review of projects which may affect the natural areas, and to assist
local conservation organizations in their land protection and environmental education efforts.



INTRODUCTION

In 1989, the Virginia Department of Conservation and Recreation, Division of Natural Heritage,
was contracted by the City of Virginia Beach to begin work on a three-year natural areas
inventory. - The project was supported for year one in its entirety by the City. Years two and
three of the project were supported through Coastal Zone Management grants from the National
Oceanic and Atmospheric Administration, with matching funds provided by the City. The grants
were administered by the Coastal Resources Management Program of the Virginia Department
of Environmental Quality (formerly the Virginia Council on the Environment). The goal of the
inventory was to systematically identify the region’s best remaining natural areas, wetlands and
rare species sites. Twenty-three significant natural areas were documented in this study, and
combined into eighteen natural areas for management and identification purposes. The final
report for the natural areas inventory was completed in 1993 (Clampitt, et. al.).

In 1993, the City of Virginia Beach received a grant from the Coastal Resources Management
Program to complete a conservation planning project for natural areas identified in the inventory.
Matching funds were provided by the City, with the conservation planning work to be
undertaken in cooperation with the Department of Conservation and Recreation, Division of

Natural Heritage. Of the original eighteen natural areas identified in the natural areas inventory,

eleven were chosen as priorities for conservation planning and landowner contact, based upon
their biodiversity significance and ownership status. This report relates the methods, results,
and conclusions from the conservation planning effort for seven of these eleven natural areas in
Virginia Beach. The other four priority natural areas are undergoing final study and will be
included in a supplement to this final report to be completed later this year. The remaining
seven areas were not chosen due to being combined into the eleven priority areas for
management planning purposes, being located on federal or state properties, or due to the
relatively lower biodiversity significance evidenced at these areas.

The seven natural areas presented in this report comprise some of the most significant natural
areas within the City of Virginia Beach. The purpose of the conservation planning project is to
provide comprehensive information to guide the management and protection for these significant
natural areas. Individual objectives for this conservation planning project include the
development of natural area protection boundaries, natural area management and protection
strategies, the implementation of a natural area landowner contact and education program, and
site protection for these high priority natural areas.

Numerous natural areas have been acquired for protection in the City of Virginia Beach, both
prior to and as a direct result of the natural areas inventory. Figure 1 gives identifies the
locations and landowners of these protected lands.
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OVERVIEW OF THE DEPARTMENT OF CONSERVATION AND RECREATION -
DIVISION OF NATURAL HERITAGE '

The Virginia Natural Area Preserves Act of 1989 (Section 10.1-209 et. seq., Code of Virginia)
directs the Virginia Department of Conservation and Recreation to "preserve the natural diversity
of biological resources of the Commonwealth.” The Act further establishes the Virginia Natural
Heritage Program and requires the Department to develop a natural heritage plan, produce an
inventory of the Commonwealth’s natural heritage resources, maintain a natural heritage -
data bank of inventory data, and provide for the protection and stewardship of natural areas.
The Virginia Department of Conservation and Recreation administers the Virginia Natural Area
Preserves Act through its Division of Natural Heritage. The Department of Conservation and
Recreation, Division of Natural Heritage is the Commonwealth’s principal collector and manager-
of information on natural heritage resources and performs a variety of protection and stewardship
tasks for priority natural areas and natural heritage resources throughout the state. Natural

. heritage resources are defined as "the habitat of rare, threatened, or endangered plant and

animal species, rare or state significant natural communities or geologic sites, and similar
features of scientific interest” (Section 10.1-209, Code of Virginia). The Virginia Natural Area
Preserves Act defines natural area as "any area of land, water, or both...which is important in
preserving rare or vanishing flora, fauna, native ecological systems, geological, natural
historical, scenic, or other similar feature...of the Commonwealth” (Section 10.1-209, Code of

Virginia).

Each natural heritage resource is assigned a rank that indicates its relative rarity on a five-point
scale (1 = extremely rare, 5 = common) or otherwise indicates the status of the species with
letters (e.g., X = apparently extirpated). Table 1 defines each rank in detail. Each natural
heritage resource receives two ranks. One rank indicates the resource’s rarity throughout its
entire range (the global or "G" rank) and the other indicates the resource’s rarity within Virginia
(the state or "S" rank). For example, mountain camellia is ranked as G4/S2 indicating the
species is uncommon throughout its range and very rare in Virginia.

The primary criterion for ranking natural heritage resources is the number of occurrences, that
is the number of known distinct locations containing that resource. Also of great importance to
the ranking process is the number of individuals at each location or, for highly mobile
organisms, the total number of individuals. Other considerations include the condition of the
occurrences, the number of protected occurrences, and threats. Although all species protected
under state or federal endangered species laws are rare, not all rare species are listed as
endangered or threatened. Natural heritage rarity ranks should not be interpreted as legal
designations, but as indices of known biological rarity.

In addition to ranking each natural heritage resource in terms of rarity, Department of
Conservation and Recreation scientists also rank each location or occurrence of natural heritage
resources in Virginia on a four-point scale (A = excellent, D = poor), so that protection efforts
can be aimed not only at the rarest natural heritage resources, but at the best examples of each.
In the case of species, an occurrence of a natural heritage resource is ranked according to its

4



TABLE 1 - DEFINITION OF NATURAL HERITAGE RARITY RANKS

State rarity ranks are defined below; global rarity ranks are similar, but refer to a species rarity
throughout its entire range. State and global ranks are denoted, respectively, with an "S" and
a "G" followed by a character. Note that GA and GN are not used and GX means extinct.

" These ranks should not be interpreted as legal designations.

S1

S2

S3

S4 .

S5
SA

SH

SN

SU

SX

extremely rare; usually five or fewer occurrences in the state or may be few
remaining individuals; often very vulnerable to extirpation

very rare; usually between five and twenty occurrences or with many individuals
in fewer occurrences, often susceptible to becoming extirpated

rare to uncommon; usually between twenty and one hundred occurrences; may
have fewer occurrences, but with many large number of individuals in some
populations; may be vulnerable to large-scale disturbances

uncommon to common; usually more than one hundred occurrences, but may be
fewer occurrences with many large populations; may be restricted to only a
portion of the state; not usually vulnerable to immediate threats

very common; demonstrably secure under present conditions

accidental in the state

historically known from the state, but not verified for an extended period (usually
fifteen or more years); this rank is used primarily when inventory has been

~ attempted recently

regularly occurring migrants, transients, or non-breeding seasonal residents;
usually no specific site can be identified with its range in the state; note that
congregation and staging areas are monitored separately

status uncertain; often because of low search effort or cryptic nature of the
resource

apparently extirpated from the state



quality (size and vigor of population, etc.), condition (natural quality of habitat, etc.), viability
(the likelihood of long-term survival of resource), and defensibility (level of difficulty of
protecting the resource). Given the intimate relationship between a natural community and its
environment, occurrences of rare or exemplary natural communities are ranked in terms of their
quality and size.

One of the many ways that the Department of Conservation and Recreation, Division of Natural
Heritage uses the ranks of natural heritage resources -and their locations is to assess the
biodiversity significance of natural areas, which may include only one natural heritage resource
or may harbor many. Based upon the ranks, each site is assigned a blodlver51ty (or "B") rank
on the following five-point scale:

B1 outstanding significance, only known site for a natural heritage resource or an
excellent occurrence of a G1 species

B2  very high significance, the best example of any natural community type, a good
occurrence of a G1 species, or an excellent occurrence of a G2 or G3 species

B3  high significance, excellent example of any natural community type, a good
occurrence of a G3 species

B4 moderate significance, a good example of a rare natural community type, a fair
occurrence of a G3 species, an excellent or good occurrence of a S1 or S2 species

BS general significance, fair to poor occurrence of a rare natural community, an S1
- species, or S2 species, an excellent or good occurrence of a S3 species

Natural areas which harbor many natural heritage resources may have their B rank upgraded to
a level higher than that which would be indicated by the presence of any one of the resources.
For example, a site containing good occurrences of four different G3 species would be ranked
B2, rather than B3.

REVIEW OF NATURAL AREAS INVENTORY
The goal City of Virginia Beach natural areas inventory conducted from 1989 to 1993 was to

systematically identify the best remaining natural areas of the City. The natural areas inventory
was conducted in six steps: :

1- review aerial photographs;

2- gather existing information;

3- conduct aerial reconnaissance of potential natural areas;
4- perform an initial ground survey;

5- complete a thorough biological survey of each potential natural area; and

6



6- compile the results and prepare a final report.

At the completion of the natural areas inventory, the Department of Conservation and
Recreation, Division of Natural Heritage had records of 20 rare vertebrate species (7 birds, 5
mammals, 4 reptiles, 2 amphibians, 2 fish), 39 rare invertebrate species, 82 rare plant species,
and 2 rare mosses from the City of Virginia Beach. Nineteen natural communities of statewide
significance were also identified. These findings rank the City first in terms of biodiversity
significance of all localities in the Commonwealth located east of the Blue Ridge geological
province.

Thirty-four potential natural areas were identified during the early phase of the Virginia Beach
inventory. Further investigation determined that of these, 23 ecologically significant potential
natural areas were documented and found to support natural heritage resources. The sites were
prioritized according to their biological significance, described in detail, and mapped. Eight of .
the potential natural areas have been altered or heavily disturbed and are unlikely to support any
rare, threatened, or endangered species or significant natural habitats. The remaining 3 potential
natural areas were of low priority and were omitted from the inventory because of difficulty of
access. While these 11 areas have an extremely low potential for supporting natural heritage
resources, -they may be important to the City for other reasons, e.g., buffering water courses
from upland developments or as open space and greenways. In reviewing the results of the

inventory, several of the potential natural areas were merged to form 18 natural areas, which

ranged in size from 50 acres to over 4000 acres. Twelve of the 18 natural areas are of statewide
significance (i.e., ranked B4 or higher). During this inventory, Department of Conservation and
Recreation scientists developed preliminary conservation planning boundaries for these 18 sites.
In developing these boundaries, the scientists considered a number of factors, including habitat
for rare species, protection of water quality, and buffers from adjacent land uses.

In addition to the 18 natural areas identified in the inventory, 14 other natural areas were
identified previously by the Department of Conservation and Recreation, Division of Natural
Heritage, within the City of Virginia Beach. These areas were identified during inventories of
state and federal lands. Together, these comprise a grand total of 32 natural areas located within
the City of Virginia Beach.

- The preliminary conservation planning boundaries for the 18 identified natural areas were

intended to be used to support wise planning and decision-making for the conservation of the
natural areas. In the final report on the inventory project, the Department of Conservation and
Recreation, Division of Natural Heritage encouraged the City of Virginia Beach to take the
following actions to protect these sites:

1- Participate fully in the development of local protection tools;

2- Properly manage natural areas within the City of Virginia Beach;



3- Include the Division of Natural Heritage in the review of projects in or near
natural areas; '
4- Promote strategies for increasing tourism that utilizes the City’s natural areas in

a compatible manner;

5- Expand public awareness of the need for protecting and managing natural areas;
and S :
6- Increase coopefation among pertinent organizations.

Further information regarding the inventory project can be found in An Inventory for Southeast
Virginia’s Critical Natural Areas, Exemplary Wetlands, and Endangered Species Habitats
Natural Heritage Technical Report #93 - 13 (Rawinski and Fleming, 1993), and in A Natural .
Areas Inventory of the City of Virginia Beach, Virginia Natural Heritage Technical Report #93-
14 (Clampitt et. al., 1993). A listing of the other inventory projects conducted on state and
federal lands within the City of Virginia Beach is contained in the literature citations and
pertinent references section this report.

CONSERVATION PLANNING PROJECT

The goal of the City of Virginia Beach conservation planning project is to provide more
comprehensive and refined information to guide the conservation, management and protection
for eleven significant natural areas identified in the inventory project. Conservation planning
for the natural areas of the City of Virginia Beach is the logical next step after the natural areas
inventory. As noted previously, this report contains information for seven of the eleven priority
natural areas, based on biodiversity significance. The remaining four natural areas will be
documented in a supplement to this final report to be completed later this year. The supplement
to this final report will also contain digitized conservation planning boundaries for use by the
City of Virginia Beach in their geographic information system.

To complete this project, additional information on the natural heritage resources, threats, site
management and protection needs, and ownership was collected for each natural area. In the
immediate future, landowners for each of these natural areas will be contacted by Department
of Conservation and Recreation staff in an effort to educate them about the ecological
significance of their land and to discuss natural area management and protection needs.

By combining the new data with existing knowledge from the inventory project, the following
information was provided for each of the seven natural areas through this project:

- refined conservation planning boundaries and biodiversity ranks for seven of the
eighteen state - significant natural areas;



- more detailed descriptions for the natural heritage resources and ecological
significance of each site; '

- expanded protection and stewardship recommendatioﬂs for each natural area;

- further information on the current status and use of each site;

- basic information regarding ownership and zoning of each natural area;

- considerations for the recreational, scenic, and educational value of each site; and

- information regarding options the City of Virginia Beach can utilize to protect its
natural areas.

The purpose of this information is to facilitate better natural area protection and ecological
management, well-informed planning, and wise land use decisions by natural resource agencies,
conservation groups, and the City of Virginia Beach. The information will help guide the City
decision makers-in their endeavors to actively protect the natural diversity of their localities.
The report can be further utilized to increase awareness of local ‘officials and residents of
regional biodiversity issues, guide environmental review of projects which may affect the natural

‘areas, and to assist local conservation organizations in their land conservation and environmental

education efforts.

The conservation planning boundaries and recommendations for protection and stewardship
furnished in this document should not be interpreted as acquisition boundaries, proclamation
boundaries, or regulatory land-use zones. -Instead, the conservation planning boundaries and
recommendations should be considered as tools to help steer wise land use planning on the
complex economic, social, and ecological landscape at all levels of government and the private
Sector.

The involvement of the Virginia Department of Conservation and Recreation in the conservation
of these natural areas does not end with the submission of this final report. The Department is
committed to providing assistance and support to local governments, developers, consultants,
conservation organizations, businesses, and private citizens concerned with the preservation of
biodiversity in the remaining natural areas of the City of Virginia Beach. Additional meetings
will occur with natural area owners here to further the site protection and management
objectives. The Department of Conservation and Recreation will also continue to use the
information in this report to guide its environmental review activities in the City of Virginia
Beach.



METHODS

COLLECTION OF INFORMATION

For this conservation planning project, existing knowledge regarding the natural areas and new
information relevant to their conservation and the natural heritage resources they support were
collected and studied. Recent aerial photography, soil surveys, field notes from the inventory
project, scientific publications, and conservation literature were included in this review.
Additionally, several scientific and conservation experts outside of the Department of
Conservation and Recreation, Division of Natural Heritage were consulted for their specialized
information or skills relating to conservation of the natural areas. '

Property ownership and zoning was researched for each natural area from City records. Basic .
ownership and zoning information is provided in each natural area report presented in the results

© section. -

Each natural area was visited at least once during the data collection phase of this project.
During the visits, efforts were made to find the natural heritage resources originally documented
by the inventory project, locate additional resources associated with the sites, assess the

condition of the resources, determine threats to the resources, and establish what protection and

stewardship measures are necessary to insure the long-term survival of the resources.

CONSERVATION PLANNING PRINCIPLES

Standard natural heritage conservation planning guidelines were used for this project. The first
step of conservation planning involved gathering of information relevant to the site including
information on natural heritage resources, geology, hydrology, landscape features, economic and
social factors of a site. An ecological analysis of this information is conducted and provides the
scientific foundation for the conservation planning process. In addition a stress analysis is

‘conducted and provides information which will shape the protection and management

recommendations included in the plan. After these analyses are completed, the ecological
boundaries are determined and landownership information is compiled. The ownership
information allows for further refinement of the protection strategies. Stewardship strategies are
best determined with an understanding of ecological forces influencing a natural area and
particular ecosystems. In developing management recommendation, the following categories are .
considered: ecological management, monitoring, research, inventory, and public use/facilities
management.

Additional information on these planning guidelines can be found in the Preserve Selection and

Design Manual of The Nature Conservancy and in site conservation planning procedures outlined
in reports of the Department of Conservation and Recreation, Division of Natural Heritage.

10



ECOLOGICAL BOUNDARIES

A principle component of conservation planning for any natural area is the conservation
planning, or ecological boundaries. Preliminary conservation boundaries, such as those
established in the City of Virginia Beach natural areas inventory, are carefully refined into two
ecological boundaries: primary and secondary. It should be noted here that these boundaries are
delineated for planning purposes only and have no regulatory intent.

The primary ecological boundary encompasses the natural heritage resources of the site and the
secondary ecological boundary includes all areas intended to mitigate threats to the natural
heritage resources and allow for proper ecological management. The area within the primary
boundary should normally be réstricted from disturbance of any kind, while some
environmentally sensitive land uses are compatible with the conservation of the area between the
primary and secondary boundaries.

The primary ecological boundary simply includes all known occurrences of natural heritage

resources at a site. Because "natural heritage" resource is defined (in part) as the habitat of rare

species, the primary ecological boundary encompasses the locations where rare species have been
documented as well as the surrounding habitats in which they are likely to be found. The
conservation planner should be intimately familiar with the habitat requirements of the species
in question and the habitats available in the natural area. Primary ecological boundaries around
rare or exemplary natural communities delineate the extent of the communities. This requires
the planner to be knowledgeable regarding the ecological parameters defining the natural
community type. The primary ecological boundary does not include any "buffer" to separate
the natural heritage resources from the effects of adjacent land (or water) uses. Primary
ecological boundaries may also include species movement corridors connecting two or more
stations of natural heritage resources of the same type within a single natural area. Corridors
are only included in the primary ecological boundary where they are determined to be essential
habitat for the survival of the resources within the natural area.

The secondary ecological boundary includes all lands and water intended to mitigate natural
and human threats to the natural heritage resources of the site and lands related to special
management needs. The secondary ecological boundary is often used to indicate an area within
which certain land (or water) uses may affect the viability of the natural heritage resources.
Occasionally, secondary ecological boundaries are also used to designate areas for some types
of ecological management or scientific research, such as areas for fire breaks for prescribed
burning or wildfire control. Secondary ecological boundaries may also include species
movement corridors. Unlike corridors within primary ecological boundaries, corridors

‘designated by secondary ecological boundaries normally connect two or more natural areas

containing similar resources, not similar habitats within a single natural area.
The most common purpose of secondary ecological boundaries is to provide a buffer zone to the

primary, or core, area. Buffer zones are areas of transition between natural heritage resources
and surrounding land uses designed to protect the resources within the primary boundary from

11



damage or degradation. Even the strongest and most complete protection of the core area
containing natural heritage resources would be useless if surrounding land uses incompatible with
the existence of the natural heritage resources were not attenuated. Buffer zones are generally
the most effective and convenient way to protect natural heritage resources from surrounding
incompatible land uses. The size and composition of a buffer zone varies depending upon the
biology of the natural heritage resource and the disturbances to which it may be subjected. A
buffer zone may be designed to protect the core area by maintaining surface and ground water
quality and quantity, preventing alterations of ambient light, temperature, humidity, or wind
conditions, or screening sensitive organisms from human activities and noise. Buffer zones can
also be designed to minimize soil erosion and to prevent the invasion of aggressive or "weedy"

species.

The design of effective secondary ecological boundaries requires that the planner be familiar

with the biology and threats of the natural heritage resource and have a basic understanding of -
how-ecosystems function. An understanding of the structure, function, and uses of the landscape

and movement patterns of species upon the landscape is also essential. For these reasons, site

visits to targeted natural areas are mandatory before accurate ecological boundaries can be

designed.

The best and most current information is always used to guide the conservation planning
decisions.” As the knowledge of the biological, geological, hydrological, social, and economic
aspects of the natural area increases or changes, alterations or revisions in the ecological
boundaries may be necessary to reflect the updated information. In some cases, complete
information is not available. For example, the biology of some species is not well-understood
due to a lack of scientific research or sometimes abiotic (non-living) environmental factors, such
as ground water flow patterns or soil composition, have not been determined for an area. In
these cases, conservation planning decisions are based upon the available information on and
knowledge extrapolated from similar species, natural communities, and ecosystems.

~ The determination of compatible activities and uses within the primary and secondary ecological

boundaries is dependent upon the biology of the natural heritage resources of the site and the
ecology of the natural area. Land use standards are specific to each site and may vary even
among sites that support similar natural heritage resources if other environmental factors are
different.

Secondary ecological boundaries are not designed to protect the natural heritage resources from
large scale environmental catastrophes such as global warming or acidic precipitation. Solutions
to these broad problems must be addressed in similarly broad environmental education, policies,
and regulations.

Primary and secondary ecological boundaries should not be interpreted as regulatory zones or

acquisition boundaries, but as conservation tools to help guide the protection and stewardship
of natural heritage resources.
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Ecological boundaries for each natural area are presented in the conservation planning reports
in the results and recommendations section. : '

GEOGRAPHIC INFORMATION SYSTEMS

A geographic information system is a computer system which integrates traditional electronic
databases with layered digitized graphic information about landscapes. Geographic information
systems allow the merging, analysis, and manipulation of the graphic and text data in concert.
Local governments often use geographic information systems to relate their mapped information,
such as property tracts, zoning, and utility and road corridors, to the corresponding text data,
such as property owners, land use, and utility service information. The City of Virginia Beach
has a geographic information system on-line and is considering the installation of a companion
pc-based system for use as an on-line network environment query system, as well.

With the assistance of the Department of Conservation and Recreation, Division of Natural
Heritage, the City of Virginia Beach will be generating digitized primary and secondary
ecological boundaries for each natural area. The City intends to commence this work following
completion of the other four priority natural areas which are currently undergoing final study.
The digitized geographic data for each natural area and its accompanying attribute data will be

included in a supplement to this final report to be completed later this year. The City will be

able to incorporate the.electronic natural area data into their geographic information system.

“This will allow planning staff to examine the ecological boundaries integrated with other

mapped information already in its geographic information system.

PROTECTION OF NATURAL AREAS

Many natural area protection tools are available to local governments, conservation
organizations, natural resource agencies, and private citizens. Examples include acquisition,
easements, natural area registry, and conservation zoning. Figure 2 depicts a conceptual model
of land protection options used by the Department of Conservation and Recreation. The City
of Virginia Beach has all of these protection options available (except Natural Area Dedication)
for its use, plus several protection options unique to local governments. Two documents to
guide the City in its efforts to secure protection of the natural areas within its jurisdiction appear
in Appendix A and Appendix B.

An important primary component of the City of Virginia Beach conservation planning project
will be the task of contacting natural area landowners and seeking protection for these natural
areas. A more complete discussion of the landowner contact procedure follows this section of
the report.
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TABLE 2., Natural Area Protection Options.
Natural Heritage Inventory
and
Identification of Natural Areas
Negotiating Options to Present Owners of Natural Areas
Does landowner wish to pu!utectpropeny permanently?
]
l |

YES NO

YES NO
*Nonbinding Agreement
~ {(Netural Area Registry)
*Conservation Easement - (~Forest Stewerdship Program)
*Dedication *Loase
*Partial Divided interest *Meanagement Agreement
*Remainder Intersst *Mutual Agreements :
*Boquest : *Agricultural & Forestal District

Does Landowner wish compensation?

| ]

YES NIO
*Bargain Sale *Qutright Donation
*Sale by instaliment *Donation by Bequest
*Sale at Fair Market Valus *Donation of Reserved Life Estate
*Sale with Reserved Life Estate *Lease Back
*Option *Donation of Undivided Interest
*Right of First Refusal
*Limited Development
*Land Exchange

DoesLmddwnerwlshtoreMcthm:ausesoflmdumeerofﬂﬂ_e?

YES NO
*Prior Granting of Easement *Nomnal Transfer of Title
*Deed Restrictions
*Condittional Transfer with reversionary interest
*Dedication :




Several protection options are available to ensure the conservation of natural heritage resources
and the natural areas in which these resources occur. The options are chosen to meet the
individual needs of the particular area of land as well as the desires of the individual landowner.

" A specific protection tool may be used individually or more than one may be used in conjunction

with another. Some options encourage voluntary protection, without legal implications or long-
term commitments; other options legally protect property for extended periods or permanently
to ensure protection today as well as the future.

LANDOWNER CONTACT

One of the most simple, but crucial, tools for protecting natural areas is a landowner contact
program. Many natural areas are degraded simply due to lack of knowledge. It is extremely
important to inform the landowners that their property is ecologically significant. It is very
difficult for someone to protect a resource if they are unaware that it exists.

The purpose of this program is three-fold:
1- to inform natural area owners that their land is of high ecological significance;

2- to educate landowners about the natural heritage resources on their property, the
value of protecting biological diversity, reasons for species or natural community
rarity, and the threats, management, and conservation needs of their site; and

3- to establish a positive relationship with a landowner so that future contact and
conservation strategies may be approached.

Five steps are involved in the process of contacting landowners: conducting ownership research,
preparing introductory letters, scheduling personal meetings, compiling site packages, and
visiting the landowner. Once the significant lands are determined, ownership information and
boundary maps are collected from local courthouses. Next, an introductory letter (Appendix C)
is mailed that briefly explains the Department of Conservation and Recreation, Division of
Natural Heritage’s purpose, why the owner’s land is significant, and the request for a meeting
in the near future. For natural area landowners along the North Landing River, a primer on the
natural and cultural values of the watershed has been prepared as part of this project (Appendix
D).

Approximately two weeks after mailing the letters, the landowners will be contacted by
telephone to set a meeting date to discuss the natural area. Site packages describing the natural
heritage resources will be given to the owners during the visit. The contents of the packages
include a Department of Conservation and Recreation brochure, a Department of Conservation
and Recreation, Division of Natural Heritage brochure, a fact sheet describing the natural area,
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a fact sheet or other information about the species within the natural areas, and a fact sheet

describing Virginia’s Registry of Natural Areas. In addition to supplying the owner with this
information, the location and features of their land will be pointed out using boundary maps,
topographic maps, and aerial photographs.

General information about the landowners, their feelings towards conservation, their future plans
for the land, and other information learned during the visit will be recorded on a landowner
contact report form after the visit (Appendix E). Thank-you letters and other correspondences
are mailed within a month after the meeting (Appendix F). It is extremely important to keep
in touch with the owner after the initial contact is established.

Once a relationship is established with private or public landowners through landowner contact,
stronger protection for natural areas such as registry, management agreements, easements or
acquisitions may result.

NATURAL AREA REGISTRY

Virginia’s Natural Area Registry is a protection tool which involves a voluntary commitment by
the landowner to protect the site under his or her ownership. No legal agreement is signed and
permanent natural area protection does not occur. The Natural Area Registry program
encourages landowners of significant natural areas throughout Virginia to voluntarily protect the
resources -on their land to the best of their ability (Appendix G). Landowners who participate
in the registry program agree to inform the Department of Conservation and Recreation of any
potential threats to the resources or other changes, such as intent to sell the property (Appendix

H).

Aside from being rewarded with the pride of conserving one of the most significant natural areas
in Virginia, the owner receives a plaque in recognition of the significance of their property and
their effort in preserving it. In addition, the landowner may receive management advice and
assistance from professional natural area management staff, if they so desire.

The Natural Area Registry is an option available to both public and private landowners and may
be used alone or in conjunction with another protection tool, such as a management agreement.

‘NATURAL AREA MANAGEMENT AGREEMENTS

A management agreement is an appropriate option for landowners who have been managing their
land as conservation-minded stewards but have no desire to sell their property or encumber the
land with an easement. Such a landowner would like to continue to own and manage their
property in a way which will protect the resources on their land. The management agreement
is a legal agreement but it does not provide permanent protection for the land. If this option is

~ chosen, the landowner and the Department of Conservation and Recreation will prepare
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agreement that clearly states the management objectives, schedules, and responsibilities. This
agreement must be acceptable to both parties. These agreements fulfill the conservation goals
of the Department of Conservation and Recreation while meeting the individual needs of the
landowner as well. "

OPEN SPACE EASEMENTS

An open space easement provides stronger natural area protection than the previously mentioned
options. An easement is a legal agreement recorded with the property deed which restricts
certain property rights in perpetuity. This is an excellent option for property owners who take
pride in their land for its beauty, natural resources, family heritage, etc. and want to ensure that
future generations will be able to enjoy the land in its natural condition. The landowner gives

. up a property right, such as the right to subdivide the land for development in order to achieve.

specific conservation goals, yet still enjoys many other property rights, such as the right to farm.

This option is quite flexible in that, depending upon the landowners wishes, the easement may
be strict to ensure no future land disturbance or it may place very limited restrictions. Open
space easements may reduce federal estate taxes and Virginia inheritance taxes, reduce
assessment for real estate purposes, and entitle the landowner to a charitable deduction for state
and federal income tax purposes.

NATURAL AREA DEDICATION

Natural Area Preserve Dedication is the strongest protection tool available to natural areas.
Dedication is a legal process whereby the landowner restricts future uses of a property for the
purpose of preserving the land in its natural state. Dedication of a property places it in the
Virginia Natural Areas Preserve System. This protection option is available to private
landowners, state agencies, or other public body (excluding federal). With dedication, the
private landowner retains ownership rights of the property as well as the right to sell or transfer
the property. However, the landowner relinquishes the rights to use the land in ways which are
inappropriate for the preservation goals for the property. Only iands of the highest ecological
significance qualify for inclusion in Virginia Natural Area Preserve System. In addition to the
satisfaction of preserving important natural heritage resources, the landowner also receives the
same financial incentives as available for open space easements. A document prepared by a
local ad-hoc group and the Nature Conservancy to help guide the City in its efforts to secure
dedication of agricultural lands which may adjoin natural areas appears in Appendix I.
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NATURAL AREA ACQUISITION

The most direct method for conservation of natural areas is acquisition of the property. Though,

. due to the limited amount of funds available and the expense of land, this option is only

applicable to a small percentage of the most ecologically significant natural areas in Virginia.

STEWARDSHIP GUIDELINES

Natural area stewardship involves the administration and management of a natural area after it
is protected to assure the long-term survival of the natural heritage resources it supports. Basic
stewardship recommendations are given for each natural area in the results and recommendations
section. The higher priority sites (B1-B3) deserve comprehensive stewardship plans.

An important aspect of stewardship is determining compatible and incompatible land (and water)
uses within the natural area. Which land uses are harmonious with the resources will depend
upon the type of natural heritage resource, the ecosystem, and the type of land use being
considered. Allowable land uses will therefore vary from site to site. Certain forms of some
land uses may be incompatible, while more environmentally sensitive methods of the same
general land use type may be compatible. For example, clearcutting of timber within a buffer
zone delineated by the secondary ecological boundary of a given natural area may produce
unacceptable effects to the natural heritage resources of the site, but selective cutting with strict
environmental performance standards may be compatible. For some natural heritage resources,
land uses may be only seasonally restricted. For example, timber harvest may not be oompatible
in the vicinity of a bird nesting colony during the nesting season, but can be conducted in the
vicinity of the colony when nesting birds are not present.

Ecological management is the most important component of natural area stewardship. Ecological
management includes all activities on a natural area specifically intended to benefit, save, or
maintain natural heritage resources. Examples of ecological management include prescribed
burning, removal or planting of vegetation for habitat restoration, problem species control, and
restoration of natural processes. Some natural heritage resources require intensive active
management, while others require no or little active management.

Probably the two most common ecological management strategies that will benefit natural areas
and natural heritage resources in the City of Virginia Beach are restoring natural processes such
as fire and controlling invasive species. Fire has played a major role in the ecology of many
plant communities in the coastal plain of Virginia. Many communities such as longleaf pine-
turkey oak barrens, pocosins, and estuarine marshes require fire to stimulate flowering and seed
production, enhance regeneration by exposing bare mineral soil, reduce shade and competition
from woody overstory species, and release nutrients into the soil. Natural fires no longer sweep
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over vast expanses of Virginia’s landscape and play the role they once did in maintaining these
ecosystems. The reintroduction of fire as a prescribed management action is necessary.
Ecological burning is intended to restore fire to its natural frequencies and time of year to
simulate natural processes occurring in natural areas.

Invasive species are plants or animals which directly or indirectly threaten the viability of natural
heritage resources or have the potential to do so. Most invasive species are aliens. Alien
species are those whose natural range does not include the coastal plain of Virginia, but which
were intentionally or unintentionally introduced to the region by humans. Often these alien
species become particularly invasive in disturbed areas. Examples of invasive species include
common reed, kudzu, Japanese honeysuckle, purple loosestrife and feral pigs. Some native
species can also threaten natural heritage resources, especially in urban areas where nature’s
delicate balance has been disrupted. Beaver and white-tailed deer are examples of native species
which can adversely affect natural heritage resources.

Stewardship also includes biological monitoring activities. Biological monitoring involves the

_periodic quantitative study of natural heritage resources and their environment. The purpose of

biological monitoring is to furnish long term scientific data, to provide warnings as to any
declines or damage to natural heritage resources, and to determine possible -causes of such
events. ‘Additionally, biological monitoring may document increases in rare species populations

‘and recovery of disturbed ecosystems. Monitoring visits usually also include some analysis of

the status of invasive species and environmental conditions. Whether or not and how often a

‘natural heritage resource is monitored is determined by its priority, sensitivity, and threats.

Stewardship should also address the need for additional biological inventory or scientific
research. In many natural areas, the true status of the natural heritage resources is poorly
known and the potential for additional natural heritage resources to be found has not been
thoroughly examined. Additional biological inventory may be recommended for these situations.
Some species, habitats, and natural communities are not well understood due to a lack of
scientific research. Natural areas provide an excellent setting for field research which may not
only increase the general knowledge of the natural heritage resources and sensitive ecosystems,
but may also provide information directly pertinent to the site’s conservation.

RECREATIONAL, SCENIC, AND EDUCATIONAL CONSIDERATIONS

Natural areas have uses other than the preservation of biodiversity. Depending upon the size
and situation of the site and the sensitivity of the natural heritage resources it contains, a natural
area may also furnish recreational, visual, and educational resources. The City of Virginia
Beach can integrate natural areas into its comprehensive plan to improve the quality of life for
residents and attract visitors.
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The natural areas identified in the City may offer a variety of recreational opportunities. Public
access to some of these areas will raise public awareness of the natural resources and promote
their protection. Appendix J is an example of a recent effort to promote increased public
awareness of these natural areas, along with their ecotourism potential. Recreational
opportunities within or adjoining the natural areas include nature observation, boating, canoeing,
hiking, biking, and horseback riding. The natural areas contribute to greenspace either as
designated greenways or open space. Recreational facilities are being developed by both public
and private groups along the natural areas of the North Landing River. These facilities can
serve as a starting point in development of a comprehensive and extensive greenways system in
the City. The concept of incorporating the natural areas into a local comprehensive, open space,
and parks and recreation plan, such as the draft Virginia Beach Outdoors Plan, is encouraged

“to provide various levels of recognition and protection for the valuable natural and biological

Tesources.

A North Landing River watershed public access and visual assessment project was recently
completed (Potter, et.al., 1994). The purpose of this study was to evaluate the North Landing
River and its tributaries for public access opportunities, and to identify the visual components
contributing te this State Scenic River. This report is intended to give local governments and
private groups interested in public access and visual quality a basis for dealing with issues
related to these topics, along with adequate background information to begin work on

implementation of the projects identified in the plan.

Natural areas often contribute to the scenic resources of an area. A preliminary visual
assessment for each of the natural areas of the City of Virginia Beach should be conducted for
the conservation and enhancement of scenic resources. These natural areas have a significant
visual character which is typical of the environment early European settlers encountered upon
arriving on the continent. The preservation of scenic resources is important to capture these
historical perspectives of the early colonists as well as enhance the present perceptions of the
environment.

The educational opportunities which the natural areas could offer are numerous. The focus of
environmental education on the City’s natural areas could include levels ranging from public
awareness to scientific research. There may be additional opportunities to form linkages for
educational and interpretive facilities which would create an entire system of natural area
educational opportunities within the Hampton Roads region. A coalition of public education
representatives as well as educators and research scientists from surrounding institutions could
facilitate such a system of educational opportunities in the area.

Preliminary recommendations regarding the recreational, scenic, and educational possibilities of
each natural area are included in the natural area reports. This information was provided by
Janit Potter of the Department of Conservation and Recreatlon Division of Planning and
Recreation Resources.
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RESULTS AND RECOMMENDATIONS

Information collection and site visits for this project began in 1989 and were completed in June
of 1994. Ecological boundaries and conservation planning recommendations were formulated
for the seven natural areas included in this final report through June of 1994. The remaining
four natural areas ecological boundaries and <.onservat10n planning recommendations will be
concluded by September of 1994. :

The conservation planning boundaries and recommendations for protection and stewardship
furnished in this document should not be interpreted as acquisition boundaries, proclamation
boundaries, or regulatory land-use zones. Instead, the conservation planning boundaries and
recommendations should be considered tools to help steer wise land use planning on the complex
economic, social, and ecological landscape at all levels of government and the private sector.

The Virginia Department of Conservation and Recreation strongly urges the City of Virginia
Beach to vigorously utilize all the conservation tools at its disposal to secure protection for its

- natural areas and provide for the long-term. stewardship of the sites. The Department of

Conservation and Recreation’s commitment to natural areas conservation in the City of Virginia
Beach does not end with the conclusion of this project. Project staff will continue to offer

‘support to the local governments, developers, consultants, conservation organizations, and

private citizens in the forms of environmental review, refined conservation planning, and active
technical assistance with planning, protection, and stewardship of natural areas.

CONSERVATION PLANNING REPORTS

Each conservation planning report presented here includes information on the location,
biodiversity rank, natural heritage resources, ecological boundaries, and surrounding land uses.
Each report includes a map indicating the primary and secondary ecological boundaries and text
providing justification of these boundaries. Further, a general description of each natural area,
protection and stewardship recommendations, and recreational, scenic, and educational
considerations are included in each conservation planning account.

Primary and secondary ecological boundaries should not be interpreted as regulatory zones or
acquisition boundaries, but as conservation tools to help guide the protection and stewardship
of natural heritage resources.

Table 3 shows the format for the conservation planning reports and explains what data is
presented in each field of information.
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TABLE 3 - KEY TO CONSERVATION PLANNING REPORT FORMAT

LOCATION: the USGS 7.5° quadrangle in which the natural area occurs.

BIODIVERSITY RANK: the overall (global) significance of the natural area in terms of the
rarity of the natural heritage resources and the quality of their occurrences. These ranks are
explained in detail in the introduction to this report. -

GENERAL DESCRIPTION: a brief narrative picture of the natural area. This section usually
includes information on topography, general vegetation, wetlands and watercourses, soils,
historic and existing land uses within the natural area, and land use surrounding the natural area.

NATURAL HERITAGE RESOURCES: a synopsis of the natural heritage resources found in .
the natural area. Information given usually includes common and scientific names, taxonomic
affiliation, global and state ranks, global and state range, a brief physical description, habitat
requirements, threats and vulnerabilities, and occurrence data. For the protection of the
resources, precise locations are not provided. Normally, natural communities are discussed first,
then each species is discussed in order of decreasing rarity. '

PRIMARY ECOLOGICAL BOUNDARY: description and justification of the primary
ecological boundary.

SECONDARY ECOLOGICAL BOUNDARY: description and justification of the secondary
ecological boundary. ’

ONSITE AND OFFSITE CONSIDERATIONS: a d.iscussion of current land use and general
information regarding current zoning and comprehensive planning within a local and regional
context .

MANAGEMENT - RECOMMENDATIONS: Recommendations include compatible and
incompatible land uses, need for further inventory or scientific research, ecological management
needs, and biological monitoring needs. ‘

PROTECTION RECOMMENDATIONS: existing and proposed protection of the natural area.
Information furnished includes existing regulations that protect the natural area, existing legal
protection to the land, and suggestions for protection tools appropriate for the natural area.

RECREATIONAL, SCENIC, AND EDUCATIONAL RECOMMENDATIONS: existing and
potential recreational opportunities; preliminary assessment of scenic value; suggestions for
appropriate educational activities. These comments were provided by Janit Potter of the
Department of Conservation and Recreation, Division of Planning and Recreation Resources.
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INFORMATION NEEDS: additional information needed to improve our ability to protect and
manage each natural area. '

MAP: A map of each natural area showing the primary and secondary ecological boundaries
accompanies each natural area report. U.S. Geologic Survey 7.5 minute topographic maps are
used as base maps with the ecological boundaries superimposed upon them. The scale is
1:24,000 (1 inch = 2000 feet). A site map legend for the ecological boundary symbols used
on the maps is presented below. Although the most current revisions available are used for base
maps, many of the most recent developments are not depicted upon them. Because of the
missing information on many of the base maps and their relatively large scale, a small margin
for error may exist with many of the ecological boundaries. Fine tuning of the boundaries can
be accomplished through field survey as necessary.

CONSERVATION PLANNING BOUNDARIES:

PRIMARY BOUNDARIES —t—

SECONDARY BOUNDARIES /H'—\H_

WHERE PRIMARY AND SECONDARY BOUNDARIES CORRESPOND —}———H-'.
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NORTH LANDING RIVER EASTERN WETLANDS

LOCATION:

BIODIVERSITY RANK:

DIRECTIONS:

The North Landing River Eastern Wetlands is located o

Virginia, City of Virginia Beach

USGS Quadrangle:Pleasant Ridge

Creeds

n the east side of the river. The site

includes the lower portion of West Neck Creek and the wetlands on the east side of the river
extending south to the Pungo Ferry Bridge.

GENERAL DESCRIPTION:

The North Landing River Eastern Wetlands encompass extensive forested swamp, estuarine
marsh, bay swamps, and low forested uplands. The site is most noted for its exemplary
Atlantic white cedar swamps, the estuarine marshes along West Neck Creek, and shrub bay

swamps. As many as nine rare plants, seven rare animals, and four rare natural communities
have been documented from this site.

NATURAL HERITAGE RESOURCES: Table of Natural Heritage Resources
“Scientific

Name

communities: N
Oligotrophic saturated forest
Oligotrophic saturated forest
Estuarine herbaceous vegetation
Oligotrophic saturated scrub
Estuarine herbaceous vegetation
plants:

Ludwigia alata

Carex decomposita

Lilaeopsis attenuata

Stewartia malachondendron
Chamaecyparis thyoides
Chamaecyparis thyoides

Chamaecyparis thyoides
Chamaecyparis thyoides
Lobelia elongata

Physostegia leptophylla
Paspalum distichum

Cladium mariscus ssp Jamaicense
animals:

Euphyes dukesi

Ixobrychus exilis

Enallagma durum

Altides halesus

Crotalus horridus atricaudatus
Sorex longirostris fisheri
Synaptomys cooperi helaletes

Common
Name

Atlantic white cedar swamp

Atlantic white cedar swamp

big cordgrass oligohaline marsh

sweethay-red bay shrub swamp

three-square bulrush-cattail
oligohaline marsh

winged seedbox

epiphytic sedge

Carolina lilaeopsis

silky camellia

Atlantic white cedar

Atlantic white cedar

Atlantic white cedar

Atlantic white cedar

elongated - lobelia

slender-leaved dragon-head

joint paspalum

sawgrass

scarce swamp skipper
least bittern

a damselfly

great purple hairstreak
canebrake rattlesnake
Dismal Swamp SE shrew
southern bog lemming

G/S
Rank

S1
S1
S5
S2
83

G3G4S1
G3G4S1
G35182
G452
G4S2
G452
G482
G4S2
G3G5S1
G4G5S2
GS S1
GST581

G3G482
GsS2
G582
G383
G5T2QS1
G5T2QS2
GS5T3S3

Rank

5 >>;Uﬁ

=

CCC‘.GCQC POPP>PECHPUOU»PFEE

LT
3C

Extensive swamp forests occur along the river corridor between the marsh and uplands.
These swamps are characterized by bald cypress (Taxodium distichum), black gum (Nyssa
sylvatica), red maple (Acer rubrum) and sweet gum (Liqudambar styraciflua). The forested
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North Landing River Eastern Wetlands - Conservation Plan

wetlands here include two relatively large stands of Atlantic white cedar. Atlantic white .
cedar swamps are rare in Virginia, known from only six locations statewide. The largest
and most exemplary stands remaining are found in the Great Dismal Swamp and the North
Landing River. Atlantic white cedar has declined over much of its range. Geographically, it
is restricted to freshwater wetlands within a narrow band of east coastal United States.
Although cedar swamps and bogs were never widely distributed, they are being increasingly
encroached upon by mining, draining for alternative uses, and ill-planned forestry practices
(Laderman, 1987). The stands along the North Landing’ River are high quality examples of

~ this rare swamp community. -

Within the swamp forest are slightly raised sandy islands dominated by American beech,
sweetgum, loblolly pine (Pinus taeda), white oak (Quercus alba) and red maple. These
islands provide habitat for rarities such as the silky camellia, the canebrake rattlesnake,
and the Dismal Swamp southeastern shrew.

Epiphytic sedge, often called cypress-knee sedge, is one of the globally rare plants known
from the swamp forest. At one time, the range of this sedge included a large portion of the
east coast and midwestern United States, but in recent years its range has shrunk
considerably. It is now found in somewhat disjunct locations (Ostlie, 1990). The epiphytic

sedge is found usually in undisturbed, organic-rich backwaters. It occurs on floating or

partially submerged rotting logs, stumps, and most often, on cypress knees along the edge of
the swamp forest. It is a perennial species that bears its perigynia in mid-summer.

Dispersal of seeds is believed to be facilitated by waterbirds, carried inadvertently on the feet
and deposited onto a log or stump when the birds come to rest (Ostlie, 1990). Epiphytic
sedge is threatened by negative changes in water quality, direct habitat destruction and
disruptions in normal hydrology which may either raise or lower water levels for long
periods of time.

The canebrake rattlesnake is found primarily in the swamp forests and upland/swampy
ecotones. This rare animal is restricted to a small portion of southeast Virginia. This snake,
which is listed as state endangered, is declining rapidly due to habitat loss and deliberate
molestation and destruction by people. The canebrake rattlesnake feeds primarily on grey
squirrels and cotton-tail rabbits, but spends large amounts of time resting in cypress swamps
in or near the water (Savitzky, pers. comm.). These rattlesnakes are live-bearing snakes;
they give birth to just one to two litters per year; and they spend approximately four to five
winter months.in underground bromation dens. The canebrake rattlesnake is often mis-
dentified with the more aggressive and more visible eastern cottonmouth. Canebrake
rattlesnakes are generally reclusive and non-aggressive (Savitzky, pers. comm.; Erdle, pers.
observation) and their cryptic coloration frequently renders them virtually invisible.

The best marsh occurrences are found along West Neck Creek near the confluence with the
North Landing River. Marshes also form a narrow fringe along the eastern border of the
river. The marshes are classified as estuarine herbaceous wetlands. Within this broad
grouping, two robust marsh plant associations dominate, the big cordgrass oligohaline
marsh and the three square bulrush-cattail oligohaline marsh. Big cordgrass and sawgrass
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tend to dominate along the water’s edge and the bulrush and cattail association are commonly
interior. In addition to being a rare community type, the marshes support several rare
species of plants and animals. '

These marshes, like others along the North Landing River, are influenced by slightly
brackish to fresh water and the irregular water level fluctuations caused by wind tides. They
form back from the mouth of the estuary and are sometimes referred to as "back bay or
lagoon marshes". Prevailing winds from the east and south push seawater up Currituck Inlet
and farther northward providing a corridor for many plant species such as sawgrass and
Eliott’s aster to reach their northern range limits.

Healthy marshes provide a variety of ecological benefits and are imperative in maintaining
the health of the North Landing River Ecosystem. Marshes enhance water quality. They
help contain flood waters and mitigate against damage from storms. They also provide a
buffer against shoreline erosion and produce large amounts of nutrients and energy.
Additionally, marshes provide habitat for numerous plants and animals.

Carolina lilaeopsis is but one of the rare marsh plants found at this site. This attractive
member of the tea family is rare throughout its range from Virginia to northern Florida, and

+in Virginia there are just 11 known occurrences (Ludwig, 1993). Carolina lilacopsis is a

candidate for listing in Virginia as State Threatened or Endangered. This perennial herb
bears a dainty white flower and is customarily found in shallow water, marshes and swamps
(Godfrey and Wooten, 1981).

Sawgrass is a characteristic species of the robust emergent marshes. Helathy occurrences of
this state rare sedge occur at this site. This -sedge reaches its northern range limit here and
is more commion to marshlands farther south such as the Florida Everglades.

The rare least bittern is found in the marshes near the confluence of West Neck Creek and
the North Landing River. It builds its nest near open water within marsh vegetation. This
secretive bird frequently incorporates living cattails and reeds into the nest structure, which
add to its camouflage and provide stability. Least bitterns feed mostly on small fish,
crustaceans and insects (Potter, 1980).

One of the rarest butterflies in the state is the scarce swamp skipper, also called the brown
sedge skipper. Host plants for this medium-sized, dark-orangish-brown butterfly are
primarily sedges. This animal is a fairly specialized marsh species, as female skippers lay
eggs on the undersides of leaves of specific sedge species (Scott, 1986). Of the butterflies,
skippers are generally the strongest and fastest flyers, and are frequently difficult to spot
because they move so quickly. As the name implies, this butterfly is known from wooded
and sedge swamps, where they spend their entire life cycles. Adult sedge skippers can be
observed as they sip nectar from nearby flowers.

PRIMARY ECOLOGICAL BOUNDARY:

The primary ecological boundary includes known occurrences of natural heritage resources as
well as their potential habitats. The boundary along the west side follows the river channel.
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The boundary along the east side follows a slightly elevated ridge to include all swamp forest
occurrences and the upland wetland ecotone which provides important habitat for rare species
such as silky camellia and the canebrake rattlesnake. The southern boundary for the site
follows the upland/wetland boundary near the Pungo Ferry Marina.

SECONDARY ECOLOGICAL BOUNDARY:

The secondary ecological boundary includes lands and water intended to mitigate natural and
human threats to the elements and their respective habitats. In addition to including lands
related to special management needs such as prescribed burning, this secondary boundary
serves as a "watershed planning boundary”. In general, the secondary ecological boundary
follows an elevated ridge. The protection and maintenance of land within this secondary
boundary is important for the protection of water quality and critical surface and groundwater
recharge areas.

SMOKE MANAGEMENT CORRIDOR:

The smoke management corridor is included in the conservation plan to encompass
surrounding areas that must be considered for smoke management planning and landowner
notification. Within this corridor, landowners will be offered information regarding the
prescribed fire activities occurring on nearby conservation lands. Prior to burning,

:landowners will be notified of burn plans and schedules and expectations for smoke

management. Prescribed burning in these wetlands will likely generate large volumes of
smoke. Smoke management planning is essential to ensure public health and safety as well as
meet ecological objectives. The smoke management corridor follows the secondary
ecological boundary and/or the burn compartment, at a distance of approximately .5 to 1
mile. This corridor is based on guidelines developed by the Virginia Department of Forestry
and the Federal Interagency Coordinating Committee for Fire Management. The corridor
includes paved roads and waterways which may become hazardous for navigation during
heavy smoke periods.

ONSITE AND QOFFSITE CONSIDERATIONS: ~

Surrounding land use in this area is primarily agricultural. Soybeans, wheat, and field comn
are the primary crops grown in the area. Farming practices are generally considered
compatible with natural area preservation. Unfortunately, many farms are being abandoned
due to hard economic times and more and more rural open space is being replaced by
residential and tract housing developments, or other intensive land uses such as golf courses.
This type of development may have significant secondary impacts on sensitive natural areas.

Best Management Practices designed to minimize sedimentation and agricultural runoff
should be adhered to in this watershed, as farming activities could influence water quality as
well. The North Landing River was identified in the Nonpoint Source Pollution Watershed
Assessment Report as a high priority (H1, 95-100%) for pollution potential from nutrient ,
loadings from agricultural land. The same report assessed the North Landing River as a high
priority (H1) for overall agricultural pollution, and as (H2, 90-95%) for urban nutrient load
pollution (Wilson, 1993). ‘

Pesticide and herbicide use within the area should be carefully planned to minimize negative
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impacts on sensitive wetlands. Pesticides used for lawn, garden, or forest could

inadvertently jeapardize rare invertebrates. Buffers to wetlands should be maintained and
biocides carefully chosen and applied by skilled certified applicators.

Past logging practices in forested wetlands have eliminated some areas of Atlantic white
cedar and degraded habitat for other forest dwelling species. Current logging practices do
not appear to threaten natural heritage resources, largely because of the marginal condition of
the wetland timber resource. Logging is not recommended in wetland areas and logging
practices on uplands should follow strict BMP’s designed to maintain hydrologic flow, reduce
erosion, and control sedimentation. Large tract clear-cutting or other large scale land
altering activities could influence hydrology and water quality in the area. These activities
should be monitored closely to ensure proper buffers are established to protect sensitive
resources and water quality, as well as provide corridors for wildlife movement,.

A powerline siting is being considered across West Neck Creek to a substation on adjacent
uplands. The Department of Conservation and Recreation and other resource agencies are
working with Virginia Power to design the most environmentally sensitive route and develop
construction and mitigation plans to reduce impacts to estuarine marsh communities and rare
species found here.

‘Planners and officials of the City of Virginia Beach are aware of the environmental

significance of the North Landing River. This area has been designated as an
"environmentally sensitive area” (City of Virginia Beach, 1991). The distinction of being an
environmentally sensitive area does not, however, afford the river or the immediate
surrounding lands any additional protection from development or land use alteration. In
1991, the Comprehensive Plan for the City of Virginia Beach called for a "Rural
Preservation Plan" (City of Virginia Beach, 1991). In addition to several additional
objectives, the Rural Preservation Plan dictates "Study of the City’s southern watersheds that
considers environmental needs associated with residential and agricultural land use in this
area, and the development of regulations as appropriate based on the study." It is presumed
that this study is ongoing.

Also cited in the Comprehensive Plan for the City is a "Southern Watersheds Management
Ordinance.” This is cited in the "Environmental Policies and Objectives" section, page II-D-
6 (City of Virginia Beach, 1991). This management ordinance sets "standards that include,
but are not limited to the provision of reserve sewage disposal drainfield sites, minimal
disturbance of land, the controls for all land disturbing activities over 2500 square feet of
development within fifty feet of any shoreline or wetland, and the use of best management
practice facilities for controlling stormwater runoff. " '

In November of 1993, a workshop to emphasize the values of the Southern Watersheds was
hosted by the City of Virginia Beach for local citizens. This workshop spawned discussions
with citizens, local conservation groups, City officials, and The Nature Conservancy. This
ad hoc group has developed a proposal for the preservation of agricultural land within the
southern watersheds. More information on this proposal is included in an appendix to this

report.
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MANAGEMENT RECOMMENDATIONS: _
Fire has played an important role in creating and maintaining the natural communities at this
site. Atlantic white cedar swamps depend on fire to open the habitat and establish conditions
suitable for seed germination. Regular prescribed burning of the marshes and cedar swamps
will be necessary to ensure the continued health and viability of this ecosystem. Prescribed
burn and wildfire contingency plans for the North Landing River wetlands are being
developed by the Department of Conservation and Recreation (DCR) and The Nature
Conservancy (TNC) in cooperation with the Virginia Department of Forestry and local fire
officials. ‘

Common reed, a potentially aggressive marsh grass, occurs in many of the riverine marshes
of the North Landing River. It has not been identified as a serious problem at this particular

* site but will be monitored, especially given utility developments proposed for siting through

the marshes. An inter-agency reed grass control project which evaluates and treats selected
stands of common reed within the southern watersheds and particularly along the North
Landing River is currently underway. The trcatment for this invasive plant involves
herbicide applications and prescribed fire management.

Lorig-te_rm monitoring is recommended for rare natural communities such as the Atlantic

wwhite cedar swamps and estuarine marshes. Additionally, rare plant and animal species like

epiphytic sedge, sawgrass, winged seedbox, the canebrake rattlesnake and the scarce swamp
skipper should be monitored to ensure continued health and productivity of the existing
populations.

A better understanding of the hydrology of the North Landing River is imperative for future
management decisions and protection of critical upland buffers to the wetlands. Hydrologic
research is currently underway elsewhere within the watershed. This project is described in
the conservation plan for the North Landing River Pocosins. A hydrologic transect will be
established in the Atlantic white cedar swamp of the North Landing River Eastern Wetlands
and compared with hydrologic data from the pocosins and forested swamps on the west side
of the river. ‘

Lands situated between the primary and secondary ecological boundaries are suitable for

~ environmentally compatible land uses. Activities which may possibly alter the hydrology of

sensitive wetlands should be carefully assessed and avoided within this area. On-going
hydrologic assessments will help guide proper land uses and the evaluations of impacts
related to these activities.

PROTECTION RECOMMENDATIONS:

Land protection efforts on the east side of the river are just getting underway. DCR and
TNC have targeted lands supporting exemplary Atlantic white cedar swamps as priorities for
landowner contact and stronger protection. TNC recently received a gift of 150 acres of
wetland near Creeds School. This tract contains a remnant stand of Atlantic white cedar.
DCR has negotiated the purchase of a 250 acre tract north of this area. This tract supports
an exemplary Atlantic white cedar swamp and several other rare species. DCR expects to .
close on this tract in summer 1994. Both tracts will be dedicated as part of the Virginia
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Natural Area Preserves and jointly managed along with other conservation lands within the
riverine preserve system,

Landowner contacts will continue and it is hoped that other key tracts supporﬁng exemplary

. cedar swamps and estuarine marshes will be permanently protected. Developing partnerships

and management strategies with adjacent landowners is essential in protecting critical buffers
and carrying out management programs for the preserve system. Natural area registries and
management agreements are recommended for lands within the secondary ecological
boundaries. Impacts from surrounding land-uses should be mitigated by encouraging sound
soil and water conservation practices and maintaining vegetated buffers to wetlands. A
model conservation plan for landowners will be developed in 1995, as part of the hydrologic
assessment and conservation planning project currently underway.

Conservation planning boundaries will be incorporated into the City’s land-use planning
documents and the development review process. DCR Division of Natural Heritage offers its
expertise and knowledge in reviewing project proposals and working with City planning staff.

RECREATIONAL, SCENIC AND EDUCATIONAL RECOMMENDATIONS:
In 1988, the General Assembly of Virginia passed a *Scenic River Designation Bill’ making

:the North Landing River and Tributaries part of the Virginia Scenic Rivers System (Code of

Virginia, Chapter 4, Section 10.1-413.2). This designation recognizes the aesthetic as well
as the functional values of this remarkably beautiful river. The Virginia Scenic River
Program began in 1970 with approval by the General Assembly of the Virginia Scenic Rivers
Act. A local board composed of citizens of the Cities of Virginia Beach and Chesapeake
advises DCR on scenic river issues. The North Landing River and West Neck Creek are
also part of the local Scenic Waterways System.

The North Landing River is fairly slow-moving and quite picturesque. Recent recreational
planning efforts have identified areas for potential river access/canoe put-ins and canoe trails
along the entire North Landing River. The noteworthy designation as a ’State Scenic River’
and future plans to better use and enhance the public’s access to the river mesh well with the
City of Virginia Beach’s plans to emphasize nature and eco-tourism in the city.

The land which borders the North Landing River, and especially the northern portion of the
river, is subject to intense development pressures. A public education program for current
residents, developers, builders and river users might enhance public awareness about this
riverine system and the tremendous biodiversity it supports. The City of Virginia Beach
should encourage the designation of greenways and open space and the development of
interpretive facilities in areas appropriate for public access. The establishment of programs
to encourage environmentally sensitive planning and construction practices will help protect
sensitive natural heritage resources.

INFORMATION NEEDS:
Additional vertebrate and invertebrate inventories are needed in this area.
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NORTH LANDING RIVER GUM SWAMP

LOCATION: Virginia, City of Virginia Beach
City of Chesapeake
U.S.G.S. Quadrangles: Pleasant Ridge
Fentress
Princess Anne
Kempsville

BIODIVERSITY RANK: B4

DIRECTIONS: :

North Landing River Gum Swamp is located along the northern border of the watershed.

The site lies partly in the Cities of Virginia Beach and Chesapeake. It covers the area east of
Centerville Turnpike, and north of the Intracoastal Waterway (Albemarle and Chesapeake
canal). Stumpy Lake and Elbow Road form its border on the north and Salem Road on the
cast.

GENERAL DESCRIPTION:
The site encompasses an extensive water tupelo and bald cypress swamp and supports several
rare plant and animal species. This wetland also supports one the the state’s largest nesting

“colonies for great blue herons and great egrets. The wetlands form along the headwaters of

the North Landing River and supply an important source of freshwater to help maintain the
delicate balance of fresh and saline waters in the estuarine ecosystem.

NATURAL HERITAGE RESOURCES: Table of Natural Heritage Resources

Scientific - Common G/S EO Fed/St
Name Name Rank Rank Rank
communifies:

Eutrophic semipermanently water tupelo/bald cypress/ S4 B - -
flooded forest carglina ash swamp

plants: )

Trillium pusillum Virginianum Virginia least trillium G3T282 BC C2 -
Tillandsia usnegides spanish moss G582 BC - -
animals:

Euphyes dukesi scarce swamp skipper G3G482 U - -
Celastrina ebenina sooty azure G4S354 U - -
Poanes aaroni aaroni saffron skipper G4T4S3 U - -
Crotalus herridus atricaudatus canebrake rattlesnake G5T2Q81 U - LE
Casmerodius albus great egret (nesting) G5S2 U - -
Ardea herodias great blue heron (nesting) G583 U - -
Synaptomys cooperi helaletes southern bog lemming GST3S3 U 3C -
Sorex longirostris fisheri Dismal Swamp SE shrew G5T2QS2 U LT LT

Gum Swamp is characterized by extensive forested swamps consisting primarily of water
gum (Nyssa aquatica), cypress (Taxodium distichum), black gum (Nyssa sylvatica), water ash
(Fraxinus caroliniana), red maple (Acer rubrum) and sweet gum (Liquidambar styraciflua).
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Bald cypress forms a "supra" canopy above the mature hardwoods. Forested swamps extend
southward to a narrow band of dredge materials placed along the banks of the Intracoastal
waterway and the Albemarle and Chesapeake Canal.

Spanish moss is found draped over cypress and other trees within the swamp forest. This
species is rare in Virginia, reaching its northern range limit here.

Another rare plant of the swamp forest and loblolly pine uplands is the Virginia least
trillium. This small, delicate trillium is in the lily family. It is a globally rare species and
is a candidate for listing under the Federal Endangered Species Act. The Virginia least
trillium occupies wetland and upland habitats. It is found in moist loblolly pine forests and
in seasonally wet swamp forests. As the name suggests, the Virginia least trillium is difficult
to find. Searches are best conducted in spring when the delicate white and pink blossoms are
visible. ’

One of the largest and most viable heron breeding colonies in Virginia is found in the
swamp forest. Great Blue herons and great egrets build large nests in or near the tops of tall
trees. These wading birds are a familiar sight along the waterway. They are often seen
feeding and resting at Stumpy Lake and the marshes along the North Landing River. They

-are known to fly long distances to find appropriate food sources. Great blue herons eat a

surprising array of fish, insects, mammals, amphibians, crustaceans, reptiles and occasionally
even other birds (Butlet, 1992). They are extremely sensitive to human disturbance during
the nesting and fledging season which runs from March 15 through August 31. They have
been known to abandon nests and eggs if bothered during the critical nesting season (Butler,
1992).

Another animal found in the swamp forest is the canebrake rattlesnake. This subspecies is
listed as State Endangered. It is found in only a small portion of southeastern Virginia. Its
numbers here are decreasing rapidly due to habitat loss and deliberate molestation and
destruction by people. The canebrake rattlesnake feeds primarily on grey squirrels and
cotton-tail rabbits (Savitzky, pers. comm.) but spends large amounts of time resting in
cypress swamps in or near the water. The canebrake rattlesnake spends approximately four
to five winter months in underground bromation dens. They are live-bearing snakes, but do
not mature to reproductive condition until approximately 6-7 years of age. These animals are
reclusive and non-agressive (Savitzky, pers. comm.; Erdle, pers. observation) and their
cryptic coloration frequently renders them virtually invisible.

The Dismal Swamp southeastern shrew also inhabits the swamp forest. It is found only in
southeastern Virginia (in the Dismal Swamp and some remnant locations) and in
northern/northeastern North Carolina. These tiny mouse-like mammals spend much of their
time under leaf litter, and under and around decaying logs and stumps. The primary food
source of the shrew is spiders, earthworms, grubs and other insect larvae. It is believed that
they bear one to two litters of young per year, but because shrews are small and secretive,
much biology and natural history of these animals remains unknown. Principle threats to the
shrew are habitat destruction and loss; and habitat alteration which allows interbreeding with
the more common upland shrew, the southeastern shrew (Sorex longirostris longirostris).
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The ecotones between swamp forest and uplands are called canebrakes. Extensive areas of
canebrake can be viewed from Elbow Road. This vegetation type is now much reduced from
its original size. As the name implies, canebrakes are composed primarily of the grass, cane
(Arundinaria gigantia). Cane occurs with scattered low trees and shrubs such as wax myrtle
(Myrica cerifera), red bay (Persea palustris), and sweet bay magnolia (Magnolia virginiana).

Canebrakes provide critical habitat for rare species such as the Dismal Swamp southeastern

~shrew, the canebrake rattlesnake, and the Southern bog.lemming.

A narrow fringe of marsh buffers the channel edges at the southeastern corner of the site
(near the bridge at North Landing). Although these estuarine marshes are not expansive,
they support several rare species of butterflies.

Scarce swamp skipper, or the brown sedge skipper, is found here. This is one of the rarest
butterflies in Virginia. Scarce swamp skippers are medium-sized, dark-orangish-brown
butterflies which can be found primarily in the marshes. Female skippers lay eggs on the
undersides of leaves of specific sedge species (Scott, 1986) so these animals are dependent
upon the the continued health and diversity of the marshes. Of the butterflies, skippers are
generally the strongest and fastest flyers, and are frequently difficult to spot because they
move so quickly. As the name implies, this butterfly is known from wooded and sedge

sswamps and marshes, where they spend their entire life cycles (Scott, 1986). Adult sedge

skippers can someﬁmes be observed as they ~.1p nectar from nearby flowers.

PRIMARY ECOLOGICAL BOUNDARY:

The primary ecological boundary includes known occurrences of natural heritage resources as
well as their potential habitats. The boundary encompasses forested swamps, canebrake
ecotones, and selected forested uplands supporting the Virginia least trillium and canebrake
rattlesnake.

The primary and secondary ecological boundaries are contiguous around the heron breeding
colony. In this area, the boundaries have been expanded to a distance of approximately 1500
feet from the colony center. It includes forested swamps and uplands to provide critical
buffers to protect nesting birds from disturbance (Butler, 1992). Documentation exists
describing great blue heron and great egret nest and colony abandonments with increased
visits by humans or land clearing activities such as road building and logging.

SECONDARY ECOLOGICAL BOUNDARY:

The secondary ecological boundary includes lands and water intended to mitigate natural and
human threats to the elements and their respective habitats. Because the headwaters of the
North Landing River are just northeast of the immediate Gum Swamp area, the secondary
ecological boundary is expanded to include these adjacent swamps and marshes.
Maintenance of water quality and normal hydrology are vital to the continued health of not
only the Gum Swamp site, but to the entire North Landing River watershed. Along the
northwest and southern edges of the site, the secondary ecological boundary closely follows
the primary ecological boundary but expands in areas to include canebrake ecotones.

ONSITE AND OFFSITE CONSIDERATIONS:
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Surrounding land use is primarily agricultural on the northwest and southern sides. To the
east and northeast lies a heavily populated portion of the City of Virginia Beach. In recent
years many local farms have been developed for alternative uses such as residential and tract
housing. This type of development, and large tract, land-clearing activities may have
significant impacts on sensitive natural areas. These activities may influence the hydrology
of the area and impact natural heritage resources. Encroachment into this forested swamp
further fragments habitat for the nesting colonial blrds canebrake rattlesnake, and Dismal
Swamp southeastern shrew.

Best Management Practices designed to minimize sedimentation, runoff, and nutrient loadings
should also be adhered to in this watershed. The North Landing River was identified in the
Nonpoint Source Pollution Watershed Assessment Report as a high priority (H1, 95-100%)
for pollution impacts from nutrient loadings from agricultural land. The same report
assessed the North Landing River as a high priority (H1) for overall agricultural pollutlon
and as (H2, 90-95%) for urban nutrient load pollution (Wilson, 1993).

Pesticide and herbicide use in the watershed should adhere to BMPs designed to minimize
impacts to wetlands and wetland dependent species. Pesticides and herbicides used for lawn,
golf course maintenance, forestry, and agricultural pests may inadvertently jeapordize rare

sspecies. Biocides should be carefully chosen and applied by skilled applicators. Adequate
‘buffers shuold be maintained to protect sensitive wetland resources from harmful chemicals.

Planners and officials of the City of Virginia Beach are aware of the environmental
significance of the southern watersheds, and the North Landing River has been designated as
an "environmentally sensitive area” (City of Virginia Beach, 1991). The distinction of being
an environmentally sensitive area does not, however, afford the river or the immediate
surrounding lands any additional protection from development or land use alteration.

In 1991, the Comprehensive Plan for the City of Virginia Beach called for a "Rural
Preservation Plan" (City of Virginia Beach, 1991). In addition to several additional
objectives, the Rural Preservation Plan dictates "Study of the City’s southern watersheds that
considers environmental needs associated with residential and agricultural land use in this
area, and the development of regulations as appropriate based on the study."

Also cited in the Comprehensive Plan for the City is a "Southern Watersheds Management
Ordinance." This is cited in the "Environmental Policies and Objectives” section, page II-D-
6 (City of Virginia Beach, 1991). This management ordinance sets "standards that include,
but are not limited to the provision of reserve sewage disposal drainfield sites, minimal
disturbance of land, the controls for all land disturbing activities over 2500 square feet of
development within fifty feet of any shoreline or wetland, and the use of best management

- practice facilities for controlling stormwater runoff."

The preferred alignment for the Virginia Southeastern Expressway follows Elbow Road along
the spillway of Stumpy Lake. This route will impact the wetlands of Gum Swamp. A final
impact statement is currently being developed for this project which will address primary and
secondary impacts to the significant wetlands and natural heritage resources found here. A
variety of organizations and agencies are working with the project proponents to address
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these issues. The final statement should address impacts to natural heritage resources as well
as impacts to the entire wetland ecosystem related to the maintenance of the hydrologic
regime and protection of water quality. The wetlands of Gum Swamp are important sources
of freshwater and help maintain the delicate balance between fresh and saline waters in this
estuarine ecosystem.

Recreational activities in the watershed include boating and shore fishing, hunting, canoeing,
wildlife observation, water skiing, and power boating. “The river also plays a role in
interstate commerce and transportation. The waterway is still used for commercial shipping,
although its primary use is for recreational boating. Toxic spills related to commercial
activities are a threat to natural heritage resources. Several agencies and organizations are
working to develop comprehensive strategies for the containment and clean-up of spills and
the protection of sensitive natural resources on the river.

MANAGEMENT RECOMMENDATIONS:

The Nature Conservancy will develop a resource management plan for conservation lands
within their ownership. This plan will be developed in coordination with the Department of
Conservation and Recreation to complement and coordinate management activities for other
tracts within the North Landing River Preserve System.

'Long—term monitoring is recommended for rare species such as the Virginia least trillium and

canebrake rattlesnake. -The heron breeding colony should also be monitored and birds
tracked to determine critical resting and feeding sites along the river. Common reed
(Phragmites australis), a potentially aggressive marsh grass occur in scattered locations. It
status should be monitored to ensure it does not encroach within the remnant marsh
communities.

A better understanding of the role of fire in canebrake ecotones is needed. Prescribed fire
may help maintain these communities and enhance habitat conditions for many rare species.

Little hydrologic information exists for this northern portion of the watershed. Hydrologic
studies are recommended to determine groundwater and surface water interactions and the
geochemical influences on the wetlands. A better understanding of the hydrology is essential
for protection of critical upland buffers and guides future site management. '

PROTECTION RECOMMENDATIONS:

The Nature Conservancy owns a 1152 acre tract of forested swamp within this natural area.
This tract protects a significant portion of the heron nesting colony and several other rare
species. This tract will be dedicated as part of the Virginia Natural Area Preserve System.

Landowner contacts will continue and it is hoped that other key tracts will be permanently
protected. Natural area registries and management agreements are recommended for lands
within the secondary ecolgical boundary. Impacts from surrounding land-uses should be
mitigated by encouraging sound soil and water conservation practices and maintaining
vegetated buffers to wetlands.
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Conservation planning boundaries will be incorporated into the City's land-use planning
documents and environmental review process. DCR Division of Natural Heritage offers its
expertise and knowledge in reviewing project proposals and working with City planning staff.

RECREATIONAL, SCENIC AND EDUCATIONAL RECOMMENDATIONS:

In 1988, the General Assembly of Virginia passed a "Scenic River Designation Bill" making
the North Landing River and Tributaries part of the Virginia Scenic Rivers System (Code of
Virginia, Chapter 4, Section 10.1-413.2). This designation recognizes the aesthetic as well
as the functional values of this remarkably beautiful river. The Virginia Scenic River
Program began in 1970 with approval by the General Assembly of the Virginia Scenic Rivers
Act.

The North Landing River is fairly slow-moving and picturesque. Recent recreational
planning efforts have identified areas for potential river access along the entire North
Landing River (Potter, et al. 1994). These river access efforts and proposals are detailed in
the final report of the Virginia Department of Conservation and Recreation, North Landing

- River Watershed Public and Visual Assessment. The completion of this report, and its

proposals fit well with the City of Virginia Beach’s plans to emphas1ze the southern portion
of the city and eco/nature tourism.

“It is recommended that all acuvmes on lands surrounding this sensitive and ecologically

significant natural area-be appropriate for and compatible with long-term preservation.
Planning efforts should emphasize passive recreational activities such as interpretive trails
and educational opportunities, canoe trails and other low impact endeavors.

INFORMATION NEEDS:

Conservation planning is needed for the wetlands linking Gum Swamp with the North
Landing River Pocosins. This wetland area north of the Pocaty River and along the west
side of the North Landing River is linked hydrologically to these sites and prov1des a logical
corridor for wildlife movement.
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NORTH LANDING RIVER POCOSINS

LOCATION: Virginia, City of Virginia Beach
' ' U.S.G.S. Quadrangle: Pleasant Ridge and Creeds

BIODIVERSITY RANK: B2

DIRECTIONS:

The North Landing River Pocosins occur on the west side of the North Landing River. The
site is located just south of the confluence of the Pocaty River and the North Landing River
and extends south to include the North Landing River Natural Area Preserve (which is
bisected by Pungo Ferry Road). '

GENERAL DESCRIPTION:

Extensive forested swamps, pocosins, and estuarine marshes characterize this site. The
natural area is most noted for its rare pocosin and estuarine marsh communities. As many as
four rare communities, 10 rare plant species, and five rare animal species have been '
documented from the site.

NATURAL HERITAGE EESOURCES: Table of Natural Heritage Resources

Scientific Common GIS EO St / Fed
Name Name : Rank Rank  Rank
communities: i
oligotrophic saturated scrub fetter-bush-sheep laurel low pocosin G381 BC - -
oligotrophic saturated woodland pond pine/fetter-bush tall pocosin G381 A - -
estuarine herbaceous vegetation three-square bulrush-cattail oligo.marsh S3 A - -
estuarine herbaceous vegetation big cordgrass oligohaline marsh Ss AB - -
plants:
Lilaeopsis attenuata carolina lilaeopsis G3S182 D C -
Ludwigia alata winged seedbox G3G451 B - -
Lobelia elongata elongated lobelia G3GSS1 AB - -
Cleistes divaricata spreading pogonia G4S1 D - -
Carex striata . a sedge G4S182 AB - -
Chamaecyparis thyoides Atlantic white cedar G4S2 A - -
Physostegia leptophylla slender-leaved dragon-head G4G5S2 A - 2
Cladium mariscus ssp jamaie. sawgrass G5TSS1 A - -
Kalmia angustifolia sheep laurel G55283 A - -
Spiranthes odorata sweetscent ladies-tresses G582 A - -
animals:
Euphyes dukesi scarce swamp skipper G3G4S2 A Cc -
Poanes aaroni aaroni saffron skipper G4T4S3 U - -
Crotalus horridus atricaudatus canebrake rattlesnake G5TQS1 U LE -
Ixobrychus exilis least bittern G5S2 D - -
Atlides helesus great purple hairstreak G5S3 U - -
Sorex longirostris fisheri Dismal Swamp SE shrew GST2Q82 U LT LT
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This site is most noted for its low and tall pocosin communities. Pocosins are natural
communities characterized by peaty soils and heath-like vegetation. Along the North
Landing River, they are situated between the oligohaline marshes and deepwater swamp
forests. A high water table, abundance of sphagnum moss, and slow decay of organic
material contribute to deep peat and acidic soils. These conditions, along with nutrient poor
soils and frequent fires, are common features of pocosin communities. Plant associations
grade from shrubby, low pocosins dominated by a dense layer of low heaths with occasional
open herbaceous areas to tall shrub pocosins with sparse to dense small trees and shrubs.
Red maple (Acer rubrum), Atlantic white cedar, and pond pine (Pinus serotina) are dominant
trees in these wetlands. These wetlands are locally called "juniper bogs" referring to the
abundance of Atlantic white cedar in bog-like habitats. A dense understory of fetterbush
(Lyonia lucida), sheep laurel (Kalmia angustifolia), inkberry (Ilex glabra), sweet bay
(Magnolia virginiana), and red bay (Persea palustris) grow beneath the tree canopy.
Throughout the pocosin is a thick tangle of greenbrier (Smilax laurifolia), a thorny vine.
Virginia chain fern is sometimes the only herb found in these heath dominated wetlands.
Rare plants are found in pocosins as islands or openings in the lowest pocosins. These
rarities include spreading pogonia and Walter’s sedge. Few surveys have been conducted
on the animal species of pocosins, however, rare butterflies such as Hessel’s hairstreak are

“known to inhabit these wetlands.

Pocosins are found throughout the Atlantic coastal plain from southeastern Virginia to
Northern Florida, and west to Mississippi. In Virginia, peat-based pocosins have never been
common, but have historically been found in the Great Dismal Swamp and along the lower

-Blackwater, North Landing, Northwest, and Nottoway rivers. Currently, they are limited in

Virginia to remnant communities in the Great Dismal Swamp and along the North Landing
River. They are considered an endangered community type in Virginia and a globally
declining resource throughout their range. It has been estimated that less than 30 percent of
this wetland type remains throughout the Atlantic coastal plain (Sharitz and Gibbons 1982).
Virginia has faired even worse, with only 17 per cent of its pocosins remaining today.
Hydrologic alterations, fire suppression, and peat mining are the greatest threats to these
wetlands. The best remaining pocosins in Virginia occur within this natural area along the
North Landing River.

The marshes at this site are classified as estuarine herbaceous wetlands. Within this broad
grouping, two marsh plant associations dominate, the big cordgrass oligohaline marsh and .
the three-square bulrush-cattail oligohaline marsh. These marshes are fairly extensive and
considered exemplary occurrences in Virginia. In addition to being rare community types,
they support several rare species of plants and animals. Plants such as elongated lobelia,
sawgrass, carolina lilaecopsis and slender-leaved dragon-head can be found here, along with
rare animals such as the canebrake rattlesnake, least bittern and several rare lepidoptera
species.

The marshes are influenced by slightly brackish to fresh water and the irregular water level

fluctuations caused by wind tides. They are formed back from the mouth of the estuary and
are sometimes referred to as "back bay or lagoon marshes”. Prevailing winds from the south
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,and east push seawater through Currituck inlet and farther north providing a corridor for -

- many southern plant species to reach their northern range limits. These marshes are plant

species rich and considered unique to the mid-Atlantic region of Virginia and North Carolina.
They are primarily found along the North Landing River, Northwest River, and the Back
Bay watersheds. (Caljouw and Hobbs 1991, Clampitt 1993).

At this site, the marshes are quite picturesque and form a "mosaic” with meandering creeks,
low wooded uplands, and shrub swamps. - They serve a variety of ecological needs and
benefits. They are essential in maintaining the health of the North Landing River wetland
ecosystem. The marshes, in addition to supporting many rare species of plants and animals,
also contain flood waters and mitigate against damage from storms. - They provide a buffer
against shoreline erosion and pollution in the waterways. They produce and recycle nutrients
and energy, and consequently provide habitat for a multitude of plants and animals.

Carolina lilaeopsis is one of the rare plants found in the marshes. This attractive member of
the tea family is rare throughout its range from Virginia to northern Florida, and in Virginia
there are just 11 known occurrences (Ludwig, 1993). Carolina lilacopsis is a candidate for
listing in Virginia as State Threatened or Endangered. This perennial herb bears a dainty
white flower and-is customarily found on muddy substrates in shallow water, marshes and
‘swamps (Godfrey and Wooten, 1981).

Elongated lobelia is ariother marsh plant bearing lovely purple, trumpet-like flowers. This
rare herb is found from Delaware to southeastern Georgia, and is known from fewer than ten
places in the state (Ludwig, 1993). Like carolina lilaeopsis, elongated lobelia is also found in
swamps and marshes on the coastal plain (Godfrey and Wooten, 1981). *

The rare least bittern builds its nest near open water, but within marsh vegetation. This
secretive bird frequently incorporates living cattails and aquatic reeds into the nest structure
to add camouflage and stability. Least bitterns feed primarily on small fish, crustaceans and
insects (Potter, 1980).

One of the rarest lepidoptera found in the state is the scarce swamp skipper, also called the
brown sedge skipper. Host plants for this medium-sized, dark-orangish-brown butterfly are
primarily sedges. This animal is a very specialized marsh species, as female skippers lay
eggs on the undersides of leaves of certain sedge species (Scott, 1986). Of the butterflies,
skippers are generally the strongest and fastest flyers, and are frequently difficult to spot
because they move so quickly. As the name implies, this butterfly is known from wooded
and sedge swamps, where they spend their entire life cycles. Adult sedge skippers can be
observed as they sip nectar from nearby flowers. These butterflies are threatened by habitat
loss, and the loss of specific sedges upon which they lay their eggs.

Forested swamps generally occur between the uplands and pocosin wetlands. These swamps
are characterized by bald cypress (Taxodium distichum), black gum (Nyssa sylvatica), red
maple (Acer rubrum), and black willow (Salix nigra). Sedges and grasses such as swamp
sedge (Carex hyalinolepis) and cane (Arundinaria gigantea) are often the only herbs in these
shaded wetland communities. The rare epiphytic sedge sometimes occurs in these swamp
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forests. Although no records occur from this site, surveys should be conducted for this
sedge since there is potential habitat. Openings in these forested swamps often have heavy
concentrations of cane grass and are referred to as canebrakes.

These swamp forests support a rare mammal which is federally listed as threatened, the
Dismal Swamp southeastern shrew. This globally rare species is currently restricted to
southeastern Virginia (in the Dismal Swamp and some remnant locations along the North
Landing and Northwest rivers) and to northern and eastérn North Carolina. These tiny
mouse-like mammals spend much of their time under leaf litter, and under and around
decaying logs and stumps. The primary food sources of this shrew are spiders, earthworms,
grubs and other insect larvae. It is believed that they bear one to two litters of young per
year, but because shrews are small and secretive, much of the biology and natural history of
these animals remains unknown. Principle threats to these animals are habitat fragmentation
and loss.

The canebrake rattlesnake, listed as state endangered, occurs in the forested swamps and
wooded upland buffers of the natural area. This snake is restricted to a small portion of
southeastern Virginia. Its numbers are decreasing due to habitat loss and deliberate
molestation and destruction by humans. The canebrake rattlesnake feeds primarily on grey

ssquirrels and cotton-tail rabbits (Savitsky, pers. comm.). It spends large amounts of time

resting in cypress swamps in or near the water. The canebrake spends four to five winter
months in underground bromation dens. They are live-bearing snakes and do not mature to
reproductive condition until approximately six or seven years. These animals are generally
reclusive and nonaggressive (Savitsky, pers, comm.; Erdle, pers. observation) and their
cryptic coloration frequently renders them virtually invisible.

The great purple hairstreak is one of the rare butterflies found in the forested swamps.
Virginia is the northern extent of this beautiful butterfly’s range on the east coast, and it is
rare in the state. These butterflies are blueish-purple on the upper sides of their wings, and
black on the bottom. Males often have hairlike tails on the hingwings, plus streaks of white
or brown, giving rise to the common name “hairstreak". Great purple hairstreaks are
customarily found in wooded areas where their host plants, mistletoe, are parasitic on trees.

PRIMARY ECOLOGICAL BOUNDARY:

It should be noted that conservation planning boundaries for the North Landing River
Pocosins encompass two natural areas, the North Pocosin Natural Area and the Pungo Ferry
Pocosin Natural Area. Although these natural areas were described separately in the final
report of the Natural Areas Inventory for the City of Virginia Beach (Clampitt 1993), they
have been combined in this report for ecological reasons. These sites support contiguous
fire-dependent communities and common strategies for management and protection.

The primary ecological boundaries surrounding this site follow natural landscape features
such as vegetative communities, waterways, and creeks whenever possible. The boundary
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encompasses known occurrences of natural heritage resources as well as their potential
habitats. On the north and east sides of the site, the primary ecological boundary is
contiguous with the center of the river channels of the Pocaty River to the north, and of the
North Landing River to the east. Maintaining the existing hydrology is imperative to
maintaining a viable interconnected wetland ecosystem. To encompass all existing pocosins
and forested wetlands and uplands, along the southwestern edge, the primary boundary
follows the channel of Blackwater Creek. The boundary on the west side follows the edge of

the marshes and swamp forest
\

SECONDARY ECOLOGICAL BOUNDARY:

The secondary ecological boundary includes some lands and water intended to mitigate
natural and human threats to the elements and their habitats. The buffer lands included
within the secondary ecological boundary will also provide managerial access for special
management needs, as well as access for educational purposes. :

Generally speaking, this secondary ecological boundary could also be considered a

"watershed planning boundary"”. Land use within this critical boundary should be
monitored carefully, and uses should be environmentally compatible with the preservation of
the significant natural resources. The primary ecological boundary and the secondary

“ecological boundary are contiguous for all of the North Landing River Pocosins site except

for some portions-of the west side. On the west side of the site, the secondary ecological
boundary expands to thie the height of land bordering Blackwater Road. This expansion of
the boundary is imperative for inclusion of critical groundwater recharge zones for the
wetland communities. Maintenance of normal hydrologic regimes and good water quality is

crucial within this boundary for the protection of wetland communities. The swamp/upland

interface that is included within this boundary also provides critical foraging habitat and
cover for the canebrake rattlesnake (Savitsky, pers. comm.), the Dismal Swamp southeastern
shrew, and the great purple hairstreak. It also serves as an important access point and buffer
for future management activities within the preserve system. Prescribed fire management
will be critical for the maintenance of this area, and the buffer provided by the secondary
ecological boundary will provide important managerial and administrative access as well as
fire breaks.

SMOKE MANAGEMENT CORRIDOR:

A smoke management corridor is included in the conservation plan to encompass surrounding
areas that must be considered for smoke management planning and landowner notification
related to prescribed fire activities. Within this corridor, landowners will be offered
information regarding the prescribed fire activities occurring on nearby conservation lands.
Prior to scheduled burns, landowners will be notified about burn plans and expectations

- regarding smoke management. Because prescribed fire management is imperative to the

restoration and preservation of these resources, smoke management planning for these
activities are large considerations and are designed to ensure public health and safety as well
as meet ecological objectives. The smoke management corridor follows the secondary
ecological boundary and/or the potential burn compartments, at a distance of approximately
0.5 to 1 mile. This corridor is based on planning guidelines developed by the Virginia
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Department of Forestry and the Federal Interagency Cobrdinating Committee for Fire
Management. This corridor also includes paved roads and water channels which may be
become hazardous during heavy smoke periods. ’

ONSITE AND OFFSITE CONSIDERATIONS:

Surrounding land use in this area is primarily agricultural. Soybeans, wheat, and field comn
are the primary crops grown in the area. These farming practices are generally considered
compatible land uses with natural area preservation. Unfortunately, many farms are being
abandoned due to hard economic times and more and more rural open lands are being
replaced by residential and tract housing developments or other intensive land uses such as
golf courses. This type of development may have significant secondary impacts on sensitive
wetland natural areas.

Agricultural landowners should adhere to best management practices designed to minimize
sedimentation and agricultural runoff in this watershed. Poorly planned farming activities

- could impact water quality in tributary creeks and the main stem of the North Landing River.

The North Landing River was identified in the Nonpoint Source Pollution Watershed
Assessment Report as a high priority (H1, 95-100%) for pollution potential by nutrient
loadings from agricultural land. The same report assessed the North Landing River as a high

“priority (H1) for overall agricultural pollution potential, and as (H2, 90-95%) for urban

nutrient load pollution (Wilson, 1993).

Surrounding residential and agricultural pesticide and herbicide use should adhere to BMPs
designed to minimize negative effects on wetlands and wetland dependent species. Pesticides
used for lawn and farm pest species could inadvertently jeopardize rare butterfly populations.
Biocides should be carefully chosen and applied by skilled certified applicators.

Current logging practices do not appear to threaten natural heritage resources. Logging is not
recommended in pocosin and forested swamps of this natural area. Logging practices on the
uplands should follow strict best management practices designed to maintain hydrologic flow,
reduce erosion, and control sedimentation. Large tract, clear-cutting or other large scale
land altering activities have the potential to influence hydrology and water quality within the
area and eliminate wildlife corridors. These activities should be carefully planned and
monitored to ensure they provide the proper corridors for wildlife movement and buffers to
protect sensitive resources and water quality.

Recreational activities in the watershed include boat and shore fishing, hunting, canoeing,
wildlife observation, environmental interpretation, water skiing, and power boating. The
river also plays a role in interstate commerce and transportation. Although the Intracoastal
Waterway is still used for some commercial shipping today, its primary use is recreational
boating. Toxic spills related to commercial activities are a threat to sensitive wetland
resources. Several agencies and organizations are working to develop comprehensive
strategies for the containment and clean-up of spills and protection of sensitive resources.

Planners and officials of the City of Virginia Beach are aware of the environmental
significance of this site. In fact, the North Landing River has been designated as an
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"environmentally sensitive area" (City of Virginia Beach, 1991) by the City. The distinction
of environmental sensitivity does not, however, afford the river or the immediate surrounding
lands any additional protection from development or land use alteration. In 1991, the
Comprehensive Plan for the City of Virginia Beach called for a "Rural Preservation Plan"
(City of Virginia Beach, 1991). In addition to several additional objectives, the Rural
Preservation Plan dictates "Study of the City’s southern watersheds that considers

-environmental needs associated with residential and agricultural land use in this area, and the

development of regulations as appropriate based on the study."

Also cited in the Comprehensive Plan for the City is a "Southern Watersheds Management
Ordinance". This is cited in the "Environmental Policies and Objectives" section, page II-D-
6 (City of Virginia Beach, 1991). This management ordinance sets "standards that include,
but are not limited to the provision of reserve sewage disposal drainfield sites, minimal
disturbance of land, the preservation of existing vegetation, erosion and sediment controls for
all land disturbing activities over 2500 square feet in area, the protection of ground water
supplies, the prohibition of development within fifty feet of any shoreline or wetland, and the
use of best management practice facilities for controlling stormwater runoff”.

In November of 1993, a workshop to emphasize the values of the Southern Watersheds was

-hosted by the City of Virginia Beach for local citizens. This workshop spawned discussions

between citizens, local conservation groups, City officials, and The Nature Conservancy.
This ad hoc group has“developed a proposal for the preservation of agricultural land within
the watersheds. More information on this proposal is included in an appendix to this report.

MANAGEMENT RECOMMENDATIONS:

The Virginia Department of Conservation and Recreation (DCR) and The Nature
Conservancy (TNC) are currently developing resource management plans for lands within the
North Landing River Preserve System. This planning effort involves as many as 32 resource
managers, scientific experts, and conservation planners and is partially funded by NOAA
through a Virginia Coastal Resources Management Program grant. The expected completion
date for the plan is October 1994.

Several research and management programs are currently underway. These and other
recommended programs are briefly outlined here. Invasive species such as common reed
(Phragmites australis) and nutria (or coypu) are problem species throughout the watershed
requiring biological monitoring and speeialized control programs. Common reed is an
aggressive grass that has spread rapidly in the watershed. It quickly invades disturbed areas
and is extremely tolerant of increased salinities, nutrients, and sediments. Once established,
it easily forms dense clones and replaces native vegetation, including many rare plants.
When native plants are displaced, food and shleter for waterfowl and wildllife is eliminated.
A common reed control program is currently underway in the Southern Watersheds, This is
a two year habitat demonstration project funded by the U.S. Environmental Protection
Agency (EPA) and U.S. Fish and Wildlife Service (USFWS). The project is coordinated by
DCR and USFWS with assistance from Virginia Department of Forestry (DOF) and a variety
of other cooperators.
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Through this interagency project, the status of common reed is evaluated in the watershed
and selected stands are treated which pose the greatest threat to rare species, natural
communities, and wildlife. Treatment is generally a two-step process of herbiciding and
prescribed burning. A glyphosate herbicide is applied to selected stands toward the end of
the growing season. This biodegradable herbicide not only kills above ground stems but is
translocated via plant tissues to underground stems and roots affecting all plant parts.
Prescribed burns are conducted in the dormant season to remove thick litter and encourage
growth of native desirable plants. This combination treatment should be conducted for

.several years to be most effective. A 150 acre tract within the DCR Natural Area Preserve

was herbicide treated and burned in 1993-1994, Retreatment will occur in late summer
1994. This demonstration project has fostered partnerships between state and federal
agencies and will lead to long-term strategies for the control of common reed in the North

Landing River.

Nutria is a large rodent which was introduced from South America in 1899 into southern
U.S. marshes to bolster the fur trade. In the North Landing River, this species has increased
greatly and is outcompeting native muskrats for marsh habitat and food. Overgrazed areas of
marsh vegetation are readily apparent in the North Landing River Pocosins site. Studies are
needed to determine the status of nutria in the North Landing River and most effective means

+of control.

A comprehensive site fire management plan is needed for the wetlands within the preserve
system. Fire plays a significant role in the development and maintenance of pocosins and
estuarine marsh communities. These wetland communities depend on fire to set back plant
succession, eliminate competing vegetation, release nutrients back into the soil, and provide
habitat and food for a variety of wildlife and waterfowl species. Rare plant species such as
spreading pogonia, bog cranberry, sawgrass, and Atlantic white cedar depend on fire to
maintain open habitats and the proper conditions for seed germination.

Pocosin vegetation is highly flammable and fires naturally occur in these communities every
two or three decades. Uncontrolled wildfires in these high intensity fuels pose a threat to
human life and property. The last wildfire in this area occurred 15 years ago and burned
over 2000 acres. Carefully planned and controlled burns will reduce the threat of potential

. wildfires causing personal injury, property loss, or ecosystem damage. Prescribed burn

planning involves an assessment of fuel types and the development of appropriate
prescriptions for burning, and the maintenance or construction of firebreaks.

Planning also reduces the cost associated with wildfire control. A well thought out wildfire

contingency plan will stratify types of response by area, season, and fire behavior. The plan
will identify appropriate suppression methods given fuel types, existing natural and artificial

firebreaks, access routes, and available firefighting equipment-and personnel.

Prescribed burn and wildfire contingency plans for the North Landing River will be
developed by DCR, TNC, and DOF with assistance from local fire officials. Private
landowners adjacent to the wetlands play an important role in developing and implementing .
these plans. They help determine where firebreaks and access points are possible and their
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cooperation is essential in maintaining these features to contain fire within prescribed units.

A fire history study is currently underway at this site. Fire ecologists are analyzing peat and
tree cores to determine when fires occurred over the past 1000 years in the pocosins. Fossil
pollen and charcoal are analyzed from the peat cores and carbon dated. Existing forest
stands will be surveyed. Age structure and fire scars from tree cores and wedges will give
us information on recent fire return intervals. This information will help us understand past
fire regimes and the response of vegetation to these disturbances.

Hydrologic research is also underway to determine the geochemical controls influencing the
wetlands. This-study is funded through EPA and the U.S. Geological Survey (USGS) and
conducted by professional hydrologists with field assistance from DCR and TNC. The study
includes the determination of peat thickness and depth to the underlying aquifer and confining
units. Well transects are installed and water levels monitored to determine seasonal ground
water levels, direction of flow, and interaction of surface and ground water. Water is
sampled for major ions and nutrients. This information gives insight to regional vs. local
hydrologic patterns and indicates if nearby land-use practices have influenced water quality in
the wetlands. This study provides essential information to develop more detailed
conservation plans for upland buffers. It allows us to test the effectiveness of best

‘management practices such as vegetated buffer strips.

Monitoring programs are recommended for the rarest and most threatened species at the site.
Species considered for monitoring include Atlantic white cedar, spreading pogonia orchid,
scarce swamp skipper, canebrake rattelsnake, and Dismal Swamp southeastern shrew.
Monitoring will be conducted to track species vigor and population numbers over time.
Many species serve as biological indicators and may help us detect future change or impacts
to wetland communities. Plant community monitoring programs should also be conducted to
correlate habitat changes with species fluctuations and to ensure the effectiveness of
managment practices.

Lands situated between the primary and secondary ecological boundaries are suitable for
environmentally compatible land-uses. Activities which may possibly alter the hydrology of
sensitive wetlands should be carefully assessed and avoided within this area. On-going
hydrologic assessments will help guide these evaluations. When large scale land disturbing
activities are planned within the secondary ecological boundaries, DCR Division of Natural
Heritage staff should be consulted to avoid impacts to natural heritage resources.

PROTECTION RECOMMENDATIONS: .

This site merits a high level of protection as it supports exemplary pocosins, estuarine
marshes, and many rare species. DCR and TNC have purchased as many as seven tracts of
land protecting over 4,000 acres of wetlands at this site. These tracts form the core of the
9,000 acre preserve system along the North Landing River. All tracts will be dedicated as
part of the Virginia Natural Area Preserve System. Negotiations with other landowners
continue, in hopes of securing the protection of other key tracts within the primary ecological
boundary.
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Developing partnerships and management strategies with adjacent landowners are essential in
protecting critical buffers and implementing management programs on conservation lands.
Landowners will be presented information on the signficant natural areas and protection
options available to them. Natural area registry or management agreements are
recommended for lands within the secondary ecological boundaries. Impacts from
surrounding land uses should be mitigated by encouraging sound soil and water conservation
practices and maintaining vegetated buffers to wetlands.- A model conservation plan will be
developed for landowners in 1995 as part of the hydrologlc assessment and conservation
project underway. :

Conservation planning boundaries will be incorporated into the City’s land-use planning
documents and environmental review process. DCR Division of Natural Heritage offers its
knowledge and expertise in reviewing project proposals and working with planning staff.

RECREATIONAL, SCENIC AND EDUCATIONAL RECOMMENDATIONS:

In 1988, the General Assembly of Virginia-passed a "Scenic River Designation Bill" making
the North Landing River and tributaries part of the Virginia Scenic Rivers System (Code of

Virginia, Chapter 4, Section 10.1-413.2). This designation recognizes the aesthetic as well

.as the functional values of this remarkably beautiful river. The Virginia Scenic River

Program began in 1970 with approval by the General Assembly of the Virginia Scenic Rivers
Act. A local board composed of citizens of the Cities of Chesapeake and Virginia Beach
advise DCR on scenic river issues.

The waters of the North Landing River are fairly slow-moving and picturesque. Recent
recreational planning efforts have identified areas for potential river access/canoe put-ins and
canoe trails along the entire North Landing River. Efforts by DCR towards the planning and
implementation of a canoe launch at Alton’s Creek are well underway. A small tract of
upland was recently purchased by DCR for preserve and river access. This site, located off
Blackwater Road and bordering Alton’s Creek, provides other passive recreational and
environmental education opportunities. A trail and boardwalk from the uplands to the
wetlands emphasizes the natural history and 31gnﬁcance of this wetland ecosystem.

It is recommended that recreational activities on lands surrounding this extremely sensitive
and ecologically significant natural area be compatible with long-term preservation goals for
the resource. Planning efforts should emphasize passive recreational activities such as
interpretive trails and educational opportunities, canoe trails, and other low impact
endeavors.

INFORMATION NEEDS:

Additional vertebrate and invertebrate inventories are needed, especially for Hessel’s
Hairstreak, canebrake rattlesnake, Dismal Swamp southeastern shrew, and the eastern big-
eared bat.
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NORTH LANDING RIVER OAKUM CREEK

LOCATION: Virginia, City of Virginia Beach
U.S.G.S. Quadrangle: Creeds

BIODIVERSITY RANK: B3

DIRECTIONS:

North Landing River Oakum Creek is located along the east side of the North Landing
River. The site includes much of the lower end of the creek, the mouth and associated
marshes and uplands, south of Creeds and north of Munden. The natural area includes part
of Munden Point Park.

GENERAL DESCRIPTION:

Oakum Creek is a small, slow-moving, and tightly-meandering tributary to the North
Landing River. Near the mouth of the creek, at its confluence with the North Landing
River, there are marshes which support several rare species of plants and animals. Munden
Point Park, a city park, is located just south of this confluence, and some

ecologically sensitive areas and rare species habitat are located within the park.

NATURAL HERITAGE RESOURCES: Table of Natural Heritage Resources

“Scientific Common G/S EO Fed / St
Name Name Rank Rank Rank
plants:

Lilaeopsis attenuata carolina lilaeopsis G3S8182 B - C
Lobelia elongata elongated lobelia G3G5S1 A - -
Cladium mariscus Jamaicense sawgrass G5T5S1 A - -
animals:

Euphyes dukesi scarce swamp skipper G3G4S2 U C -
Poanes aaroni aaroni saffron skipper G4T483 U - -
Crotalus horridus atricaudatus canebrake rattlesnake G5T2Q82 U - LE

Oakum Creek runs for 2 to 2.5 miles and has its headwaters in fields east of the intersection
of Pungo Ferry Road and Princess Anne Road. It obtains much of its waters from ditches
and drains in that area. Oakum Creek runs south, passing through the town of Creeds, and
there it begins a southwest direction towards the North Landing River channel.  The
marshes supporting rare plants and animals are bordered on the northeast and the east by a
forest. This forested area was described by Departmetn of Conservation and Recreation
ecologists as being a species-rich forest, with an excellent possibility of supporting additional
rare plant and animal species.

Oakum Creek flows for two and a half miles from an area east of the intersection of Pungo
Ferry Road and Princess Anne Road to its confluence with the North Landing River,
approximately a mile north of the town of Munden. Throughout most of this stretch, Oakum
Creek runs through nutrient-rich marshes, skirting agricultural fields and forested uplands.
At the confluence of Oakum Creek and the North Landing River, where the water is fresh to
very slightly brackish, high quality marshes support several rare species of plants and
animals.
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The estuarine marshes at this site are classified as estuarine herbaceous wetlands. A rare .
plant association found within this broad wetland grouping is the oligohaline marsh
dominated by robust emergents such as big cordgrass, common reed, southern cattail, and
the rare sawgrass. This site, like many along the North Landing River, experiences irregular
water level fluctuations resulting from wind tides. The water is slightly brackish to fresh.

A bald cypress swamp has formed at the mouth of the creek, and the rare plants, carolina
lilaeopsis and elongated lobelia, are found near the mouth of the creek where cypress knees
offer some shelter from storm waves and boat wakes. ™

Sawgrass is part of the marsh community described above. This rare sedge is frequently
found in freshwater marshes, although it can tolerate some salt (Schafale and Weakley,
1990), and may occur in brackish marshes as well. Sawgrass is the primary component of
the Everglades in Florida, and is near the northern edge of its range here in Virginia.

Another rare plant found in the marshes is carolina lilaeopsis. This attractive member of the
tea family is at the northernmost edge of its range here in Virginia. It is considered globally
rare, ranging from Virginia to northern Florida, with fewer than 100 total documented

~ occurrences (Ludwig, 1993). This perennial herb bears a dainty, white flower, and is

customarily found in shallow water, marshes and swamps (Godfrey and Wooten, 1981). In .
“Virginia, this rare plant is known from 11 locations and is a candidate for listing as State
Threatened or Endangered. ’

Elongated lobelia is also found from the Oakum Creek site. This herb is found from
Delaware to southeastern Georgia and is considered rare in Virginia, with fewer than 10
documented occurrences (Ludwig, 1993). Like carolina lilaeopsis, elongated lobelia is also
found in swamps and marshes on the coastal plain (Godfrey and Wooten, 1981). It bears a
lovely purple, trumpet-like flower in late summer.

One of the rarest butterflies in the state is the scarce swamp skipper, also called the brown
sedge skipper. Host plants for this medium-sized, dark-orangish-brown butterfly are
primarily sedges, where the female skippers lay eggs on the undersides of leaves of specific
sedge species (Scott, 1986). Of the butterflies, skippers are generally the strongest and
fastest flyers, and are frequently difficult to spot because they move so quickly. As the name
implies, this butterfly is known from wooded and sedge swamps, where they spend their
entire lifecycles. Adult sedge skippers can be observed as they sip nectar from nearby
flowers.

Healthy marshes and creeks provide a variety of ecological benefits and are imperative in
maintaining the health of a riverine system. Marshes enhance water quality, help contain
flood waters, and mitigate against storm damage. They provide a buffer against shoreline
erosion, and produce large amounts of nutrients and energy. Additionally, marshes provide
habitat for a multitude of plants and animals. ‘

The forested uplands at this site are extremely diverse and there is a high probability that

they support additional rare species of plants and animals. Although the forest has been cut-
over in the past, it remains species-rich, and is characterized by some large magnolia
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(Magnolia virginia) and scattered sweetleaf (&gmploéos tinctoria).

PRIMARY ECOLOGICAL BOUNDARY:

The primary ecological boundary includes known occurrences of natural heritage resources,
and their potential habitats. This boundary encompasses the marshes along the North
Landing River channel and Oakum Creek. Appropriate management will enhance these
marshes and the rare plants found here. Because the restoration potential for these areas is
quite high, more rarities may be found with additional surveys. The primary boundary is
contiguous with the channel of the North Landing River along the west side of the site, and
for the remainder of the site it expands to take in marshes along Oakum Creek, as well as
the creek itself. These marshes are known and potential habitat for rare species at this site.
The primary ecological boundary includes the watershed of the small, unnamed branch of
Oakum Creek located to the south. This area contributes to the water quality of the marshes
and is excellent potential habitat for rarities. :

On the south, southwestefn edge of the site, the primary and secondary ecological boundaries
are contiguous, and cross through Munden Point Park. This park is owned by the City of
Virginia Beach, and consists of some river frontage with boat launches and recreational

- activities. The portion of the park that is included within the ecological boundaries of this
»potential natural area are some lands fronting the North Landing River and some lands

adjacent to Oakum Creek and the small, unnamed branch of Oakum Creek. These areas
appear to be well away from the more intensive recreation areas of Munden Point Park.

SECONDARY ECOLOGICAL BOUNDARY:

The secondary ecological boundary includes lands and water intended to mitigate natural and
human threats to the elements and their respective habitats. This boundary also mcludes
lands related to special management needs such as prescribed burning.

The boundary is contiguous with the primary ecological boundary for much of the site,
however, on the eastern side of the park, the secondary ecological boundary expands to
include the species-rich forested uplands mentioned previously. This forest buffers the
smaller branch of Oakum Creek and the relatively undisturbed nature of this area, combined
with the character of the woodland, make it ideal potential habitat for additional rarities, as
well as the canebrake rattlesnake and other rare butterflies. Canebrake rattlesnakes spend
large amounts of time resting and foraging in uplands and upland/marsh interface zones, and
this small woodland is important habitat for this species.

ONSITE AND OFFSITE CONSIDERATIONS:

Surrounding land use in this area is primarily agricultural, although in recent years many
local farms have been developed for alternative uses such as residential and tract housing.
This type of development may have significant impacts on sensitive natural areas.

Agricultural land-use is generally compatible with natural area protection. Best Management
Practices designed to minimize sedimentation and agricultural runoff should also be adhered
to in this watershed, as farming activities could influence water quality in Oakum Creek.
The North Landing River was identified in the Nonpoint Source Pollution Watershed
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Assessment Report as a high priority (H1, 95-100%) for pollution impacts from nutrient .
loadings from agricultural land. The same report assessed the North Landing River as a high
priority (H1) for overall agncultural pollution, and as (H2 90-95%) for urban nutrient load
pollution (Wilson, 1993).

Current logging practices do not appear to be a threat to natural heritage resources. BMPs
designed to maintain hydrologic flow, reduce erosion,.and control sedimentation should be
adhered to within this small watershed. Large tract, clear-cutting or other large-scale land
altering activities could influence hydrology and water quality in Oakum Creek, and therefore
should be monitored closely to avoid hydrologic impacts and maintain critical buffers to
sensitive wetlands.

Planners and officials of the City of Virginia Beach are aware of the environmental
significance of the southern watersheds, and the North Landing River has been designated as
an "environmentally sensitive area" (City of Virginia Beach, 1991). The distinction of being
an environmentally sensitive area does not, however, afford the river or the immediate
surrounding lands any additional protection from development or land use alteration.

~ In 1991, the Comprehensive Plan for the City of Virginia Beach called for a "Rural

Preservation Plan" (City of Virginia Beach, 1991). In addition to several additional

iobjectives, the Rural Preservation Plan dictates "Study of the City’s southern watersheds that

considers environmental needs associated with residential and agricultural land use in this
area, and the developnient of regulations as appropriate based on the study." It is presumed
that this study is ongoing.

Also cited in the Comprehenswe Plan for the City is a "Southern Watersheds Management

Ordinance." This is cited in the "Environmental Policies and Objectives" section, page II-D-
6 (City of Virginia Beach, 1991). This management ordinance sets "standards that include,
but are not limited to the provision of reserve sewage disposal drainfield sites, minimal
disturbance of land, the controls for all land disturbing activities over 2500 square feet of
development within fifty feet of any shoreline or wetland, and the use of best management
practice facilities for controlling stormwater runoff.”

MANAGEMENT RECOMMENDATIONS:

Staff at Munden Point Park should be advised of the rare plant and animal species located
within and near the park, as well as appropriate management techniques and strategies for the
maintenance of these and the control of invasive species such as common reed. It is
recommended that Department of Conservation and Recreation Division of Natural Heritage
Stewardship staff and park personnel jointly develop management plans for significant natural

~ areas within the park.

A better understanding of the hydrology of the North Landing River system is imperative for
future management decisions. A study of this nature is currently underway in other parts of
the riverine system, and management plans and ecological boundaries will be continually
refined as more information is obtained.
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PROTECTION RECOMMENDATIONS:

Natural area management agreements, registries and other less-than-fee-acquisition protection
options are recommended for this site. Natural area preserve dedication should be
considered for areas within the conservation planning boundaries at Munden Point Park.
Voluntary partnerships with private landowners will protect sensitive wetlands. Impacts from
surrounding land-uses should be mitigated by encouraging sound soil and water conservation
practices and maintaining vegetated buffers to the wetlands. '

Conservation planning boundaries for this site will be incorporated into the City’s land-use
planning documents, development review process, and park administrative plans. DCR
Division of Natural Heritage offers its knowledge and expertise in reviewing project
proposals and working with City planning and resource management staff.

RECREATIONAL, SCENIC AND EDUCATIONAL RECOMMENDATIONS:

In 1988, the General Assembly of Virginia passed a "Scenic River Designation Bill" making
the North Landing River and tributaries part of the Virginia Scenic Rivers System (Code of

Virginia, Chapter 4, Section 10.1-413.2). This designation recognizes the aesthetic as well

. as the functional values of this remarkably beautiful river. The Virginia Scenic River

Program began in 1970 with approval by the General Assembly of the Virginia Scenic Rivers

“Act.

The North Landing River is fairly slow-moving and quite picturesque. Recent recreational
planning efforts have identified areas for potential river access/canoe put-ins along the entire
North Landing River. The noteworthy designation as a "State Scenic River" and future plans -
to better use and enhance the public’s access to the North Landing River mesh well with the
City of Virginia Beach’s plans to emphasize ecotourism in the city.

A public education program for nearby residents, developers, builders and river-users might
enhance public awareness about this riverine system and the tremendous biodiversity it
supports. If not presently in place, additional interpretive programs could be initiated by
staff at Munden Point Park to further educate park visitors.
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NORTH LANDING RIVER SOUTHERN MARSHES

LOCATION: Virginia, City of Virginia Beach
Quadrangle: Creeds

BIODIVERSITY RANK: B2

DIRECTIONS:

The North Landing River Southern Marshes is located ‘along the western shore of the North
Landing River, south of Blackwater Creek and north of the Virginia/North Carolina State
Line. The site includes both Blackwater Creek and Milldam Creek.

GENERAL DESCRIPTION:

The Southern Marshes encompass forested swamps and extensive oligohaline marshes.
Within the swamp forest are small, slightly raised, sandy islands which support a diverse
array of rare plants and animals. Plant species richness is high throughout the site,
especially in the marshes. A small but exemplary stand of Atlantic white cedar occurs here
as well. The site supports three rare natural communities, eight rare plants, and nine rare
animal species.

NATURAL HERITAGE RESOURCES: Table of Natural Heritage Resources

Scientific . Common ' G/S EO Fed / St
Name Name Rank Rank Rank -
communities:
Estuarine herbaceous vegetation big cordgrass oligohaline marsh S5 AB - -
Estuarine herbaceous vegetation spikerush short oligohaline marsh S1 AB - -
Estuarine herbaceous vegetation three-square bulrush-cattail S3 A - -
oligohaline marsh

plants:
Boltonia caroliniana carolina boltonia G2QS1 U - -
Chamaecyparis thyoides Atlantic white cedar G4S2 BC - -
Cladium mariscus ssp Jamaicense  sawgrass GSTSS1 A - -
Spiranthes odorata sweetscent Ladies’-tresses G582 A - -
Stewartia malachodendron silky camellia G482 B - -
Physostegia leptophylla slender-leaved dragon-head G4G5S2 A C2 -
Ludwigia alata winged seedbox G3G4S1 B - -
Carex decomposita epiphytic sedge G3G4S1 B icCp

- animals:
Euphyes dukesi scarce swamp skipper G3G4S2 U - -
Poanes aaroni aaroni saffron skipper G4T4S3 U - -
Rallus elegans : king rail G4QSs2 U - -
Rallus limicola Virginia rail G582 U - -
Ixobrychus exilis least bittern G5S2 CD - -
Atlides helesus ‘ great purple hairstreak G5S3 U - -
Crotalus horridus atricaudatus canebrake rattlesnake G5T2QS1 U - LE
Synaptomys cooperi helaletes southern bog lemming G5T3S3 U iC -
Sorex longirostris fisheri Dismal Swamp southeastern shrew G5T2QS2 U LT LT

The most diverse and extensive oligohaline marshes in Virginia are found within this natural
area. The marshes are classified as estuarine herbaceous wetlands. Within this broad
grouping, there are three distinct plant associations; the big cordgrass oligohaline marsh,
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the spikerush short oligohaline marsh and the three-square bulrush-cattail oligohaline
marsh.

The marshes here are generally dominated by robust emergents such as big cordgrass,
common reed, southern cattail, narrow-leaf cattail, black needlerush, and the rare sawgrass.
Some areas of low marsh contain a diverse mix of plants including carolina boltonia,
sweetscent Ladies’-tresses, slender-leaved dragon-head:and winged seedbox. The marshes
also support rare animals such as the king rail, Virginia rail, least bittern, and several rare
species of butterflies, including the great purple hairstreak.

The marshes are influenced by slightly brackish to fresh water and the irregular water level
fluctuations resulting from wind tides. They form back from the mouth of the estuary and
are sometimes referred to as "back bay or lagoon marshes”. Prevailing winds from south
and east push seawater through Currituck Inlet and farther north providing a corridor for
many southern plants to reach their northern range limits. These marshes are plant species
rich and considered unique to the mid-Atlantic region of Virginia and North Carolina.
(Caljouw and Hobbs 1991, Clampitt 1993). This site supports the best example of this
community type known in Virginia. ’

“The marshes are picturesque and form a mosaic with meandering creeks, guts, low wooded

uplands, and shrub swamps. They serve a variety of ecological functions. They are
essential in maintaining the health of the North Landing River wetland ecosystem. The
marshes, in addition to supporting many rare species, also conatin flood waters and mitigate
against damage from storms. They provide a buffer against shoreline erosion and pollution
in the waterways. They produce and recycle nutrients and energy, and consequently provide
habitat for a multitude of plants and animals.

The rare least bittern, builds its nest near open water within marsh vegetation, frequently
incorporating living cattails and aquatic reeds into the nest structure. These small secretive
birds feed mostly on small fish, crustaceans and insects (Potter, 1980). Several breeding
pairs have been documented from this site.

Elongated lobelia is a rare marsh plant bearing beautiful purple, trumpet-like flowers. The
range of this rare herb is from Delaware to southeastern Georgia (Godfrey and Wooten,
1981). In Virginia, elongated lobelia is known from fewer than ten locations (Ludwig,
1993). These plants are customarily found in swamps and marshes on the coastal plain
(Godfrey and Wooten, 1981). Extensive populations occur within the marshes of the North
Landing vacr

This site also supports the scarce swamp skipper, also known as the brown sedge skipper,
one of the rarest butterflies in Virginia. Scarce swamp skippers are medium-sized, dark-
orangish-brown butterflies which can be found primarily in the marshes. Female skippers
lay eggs on the undersides of leaves of specific sedge species (Scott, 1986) so these animals -
are dependent upon the the continued health and diversity of the marshes. Of the butterflies,
skippers are generally the strongest and fastest flyers, and are frequently difficult to spot
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because they move so quickly. As the name implies, this butterfly is known from wooded
and sedge swamps and marshes, where they spend their entire life cycles. Adult sedge
skippers can sometimes be observed as they sip nectar from nearby flowers.

Swamp forests border the marshes along their western fringes. These swamps are
characterized by bald cypress (Taxodium distichum), swamp tupelo (Nyssa aquatica), red
maple (Acer rubrum), loblolly pine (Pinus taeda), and.sweetgum (Liquidambar styraciflua).
The swamps support such rarities as epiphytic sedge and a small stand of Atlantic white
cedar. '

Atlantic white cedar wetlands are regionally declining. The range of this wetland type is
much reduced due to wetland alteration projects and poorly planned logging practices.
Atlantic white cedar is geographically restricted to freshwater wetlands along a narrow band
of the eastern coastal United States. Although cedar swamp and bogs were never widely
distributed, they are increasingly encroached upon by mining and draining for alternative
land-uses (Laderman 1987). The small Atlantic white cedar stand at this site is surrounded
by a larger hardwood swamp.

Epiphytic sedge, often called cypress-knee sedge, occurs along creek channels and open

- .water pools within the swamp forest. In recent years, this species range has shrunk

considerably along the east coast and midwestern United States. - It is now found in
somewhat disjunct locdtions throughout parts of its historic range (Ostlie 1990). In Virginia,
it is known from the North Landing River and from only one other river statewide. The
epiphytic sedge is usually found in undisturbed, organic-rich backwaters; it occurs on floating
or partially-submerged rotting logs, stumps and most often, on cypress knees along the edge
of the swamp forest. It is a perennial species that bears its perigynia in mid-summer.
Dispersal of seeds is believed to be facilitated by waterbirds, carried inadvertently on the feet

. and deposited onto the log or stump when the birds come to rest (Ostlie, 1990). Epiphytic

sedge is threatened by negative changes in water quality, direct habitat destruction and
disruptions in normal hydrologic flow, which may either raise or lower water levels.

The canebrake rattlesnake, a state endangered species, is found primarily in the swamp
forest. This snake is restricted to a small portion of southeastern Virginia. Its numbers here
are decreasing rapidly due to habitat loss and deliberate molestation and destruction by
people. The canebrake rattlesnake feeds primarily on grey squirrels and cotton-tail rabbits
(Savitzky, pers. comm.) but spends large amounts of time resting in cypress swamps in or
near the water. The canebrake rattlesnake spends approximately four to five months in
underground bromation dens during the winter. They are live-bearing snakes, and have one
to two litters per year. These animals are reclusive and non-aggressive (Savitzky, pers.
comm.; Erdle, pers. observation) and their cryptic coloration frequently renders them
virtually invisible.

The Dismal Swamp southeastern shrew is found only in southeastern Virginia (primarily in
the Dismal Swamp with satellite populations along the riverine wetlands of the Southern
Watersheds) and in northern/northeastern North Carolina. These tiny, mouse-like mammals
spend much of their time under leaf litter, and under and around decaying logs and stumps.
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The primary food source of the shrew is spiders, earthworms, grubs and other insect larvae.
It is believed that they bear one to two litters of young per year, but because shrews are
small and secretive, much biology and natural history of these animals remains unknown.
Principle threats to the shrew are habitat destruction and loss; and habitat alteration which

" allows interbreeding with the more common upland shrew, the southeastern shrew (Sorex

longirostris longirostris).

The ecotone, or interface zone, between forested wetlands and uplands provides habitat for a
rare plant and several rare animal species. The silky camellia is found in this ecotone.
Silky camellia is a rare member of the tea family, and is characteristically found in moist
forests, low woods and on creek banks (Radford, 1968). This plant is rare throughout its
range, and is known from only 16 locations in Virginia. The silky camellia is a small shrub
with lovely, delicate, white flowers. These forested areas (wetland, edge and upland) are
also critical habitat for the Dismal Swamp southeastern shrew, southern bog lemming, and
canebrake rattlesnake.

PRIMARY ECOLOGICAL BOUNDARY: .
The primary ecological boundary includes known occurrences of natural heritage resources as
well as their potential habitats. All of the extensive marshes along the southwest side North

-Landing River are included within this boundary, as are the associated upland islands, swamp

forests and some upland forests considered important buffers and possibly supporting rare
species. Small portions of the upper watershed for Blackwater Creek and Milldam Creek are
included within the primary ecological boundary. At the southern end of the site, the
primary ecological boundary must adhere to political considerations, as it coincides with the
Virginia/North Carolina line.

SECONDARY ECOLOGICAL BOUNDARY:

The secondary ecological boundary includes lands and water intended to mitigate natural and
human threats to the elements and their respective habitats. This boundary also includes

lands related to special management needs such as prescribed burning at this site. Because
water quality and maintenance of a normal hydrologic regime are critical to some of the rare
plants at this site, this boundary also encompasses wetlands and some of the associated
uplands within the watersheds of Blackwater Creek and Milldam Creek.

The secondary ecological boundary coincides with the primary ecological boundary on the
south and east sides of the site. On the west side of the site however, the secondary
boundary expands slightly to include some raised islands and marsh/upland interfaces along
the North Landing River. These interface areas are critical habitat for several rare species
such as the silky camellia, canebrake rattlesnake, Dismal Swamp southeastern shrew, great
purple hairstreak and the southern bog lemming. The secondary ecological boundary also
expands minimally around the drainages for Blackwater Creek and Milldam Creek to provide
some buffer for these important tributaries, and to allow for future management needs.

SMOKE MANAGEMENT CORRIDOR:

The smoke management corridor is included for the North Landing River Southern Marshes
site to encompass surrounding areas that must be considered during future prescribed fire
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management. Landowners within this corridor will be offered information about the
prescribed burn management plans and practices. Prior to scheduled burns, every effort will
be made to notify these landowners about burn plans and schedules. Because prescribed fire
management is imperative to the restoration and preservation of these resources, smoke
management planning for these activities are important considerations and are designed to
enusre public safety and health while meeting ecolgocial management objectives. The smoke
management corridor follows the secondary ecological .boundary and/or the burn
compartments at a distance of approximately 0.5 to 1 mile. This corridor is based on
planning guidelines developed by the Virginia Department of Forestry and the Federal
Interagency Coordinating Committee for Fire Management. This corridor also includes
paved roads and open water which may become hazardous during heavy smoke periods.

ONSITE AND OFFSITE CONSIDERATIONS:

Surrounding land use in this area is primarily agricultural. Soybeans, wheat, and field corn
are the primary crops grown in the area. These farming practices are generally considered
compatible with natural area preservation efforts. Unfortunately, many farms are being sold
due to difficult economic times. More and more rural open land is being replaced by
residential and large tract housing developments or other intensive land-uses such as golf
courses. This type of development may have significant secondary impacts on sensitive

;natural areas in the watershed.

Agricultural landowners should adhere to best management practices designed to minimize

sedimentation and agricultural runoff in the watershed. Poorly planned farming activities
could impact water quality in the tributary creeks and the main stem of the North Landing
River. The North Landing River was identified in the Nonpoint Source Pollution Watershed
Assessment Report as a high priority (H1, 95-100%) for pollution impacts from nutrient
loadings from agricultural land. The same report assessed the North Landing River as a high
priority (H1) for overall agricultural pollutlon and as (H2, 90-95%) for urban nutrient
loading pollution (Wilson, 1993)

Surrounding landowners using pesticides and herbicides should adhere to BMP’s designed to
minimize negative effects on wetlands and wetland dependent species. Pesticides used for
lawn, farm, or forest pest species could inadvertently jeopardize rare invertebrates. Certain
herbicides may impact water quality and threaten non-target plant species if not carefully
selected and applied.

Current logging practices do not appear to threaten natural heritage resources. Logging
practices on the adjacent uplands should follow strict BMP’s designed to control
sedimentation, maintain hydrologic flows, and reduce ersosion. Large tract, clear-cutting or-
other large-scale land altering activities could influence hydrology and water quality in the
area, and should be monitored closely to ensure they provide adequate buffers and standards
to protect sensitive resources and water quality.

Recreational activities in the watershed include boat and shore fishing, hunting, canoeing,
wildlife observation, water skiing, and power boating. The river also plays a role in
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interstate commerce and transportation. The waterway is still used for commercial shipping
today, although its primary use is for recreational boating. Toxic spills related to
commercial activities are a threat to sensitive wetland resources. Several agencies and
organizations are working to develop comprehensive strategies for the containment and clean-
up of sp1lls and the protection of sensitive resources on the river.

Planners and officials of the City of Virginia Beach are aware of the environmental
significance of many of the sites located within the City; and the North Landing River has
been designated as an "environmentally sensitive area” (City of Virginia Beach, 1991). The
distinction of being an environmentally sensitive area does not, however, afford the river or
the immediate surrounding lands any additional protection from development or land use
alteration. In 1991, the Comprehensive Plan for the City of Virginia Beach called for a
"Rural Preservation Plan" (City of Virginia Beach, 1991). In addition to several additional
objectives, the Rural Preservation Plan dictates "Study of the City’s southern watersheds that
considers environmental needs associated with residential and agricultural land use in this
area, and the development of regulations as appropriate based on the study.” It is presumed
that this study is ongoing.

Also cited in the Comprehensive Plan for the City is a "Southern Watersheds Management

«Ordinance.” This is cited in the "Environmertal Policies and Objectives” section, page II-D-

6 (City of Virginia Beach, 1991). This management ordinance sets "standards that include,
but are not limited to the provision of reserve sewage disposal drainfield sites, minimal
disturbance of land, the controls for all land disturbing activities over 2500 square feet of
development within fifty feet of any shoreline or wetland, and the use of best management
practice facilities for controlling stormwater runoff."

In November of 1993 a workshop to emphasize the values of the Southern Watersheds was
hosted by the City of Virginia Beach. This workshop spawned discussions between citizens,
local conservation groups, City officials, and The Nature Conservancy. This ad hoc group
has developed a proposal for the preservation of agricultural land within the watersheds
More information on this proposal is included in an appendix to this report.

MANAGEMENT RECOMMENDATIONS:

. The Virginia Department of Conservation and Recreation (DCR) and The Nature

Conservancy (TNC) are currently developing resource management plans for lands within the
North Landing River Preserve System. This planning effort involves as many as 32
scientific experts, resource managers, and conservation planners, and is partially funded by
NOAA through a Virginia Coastal Resources Management Program grant. The expected
completion date for this project is October 1994,

Fire has played an integral role in the maintenance of these marshes. To preserve the
biodiversity and health of these communities, fire must be re-introduced on a regular basis.
Many of the marshes are already being invaded by woody species such as red maple, swamp
rose, and wax myrtle; and lack of frequent fire in the marshes is a major reason for the
increase in woody plants. Appropriate fire management will enhance the marshes and rare
plants found there. Because restoration potential for these areas is quite high, additional
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rarities may be found with prescribed fire management.

Prescribed fire and wildfire contingency plans for the North Landing River will be developed
by DCR, TNC, and DOF, with assistance from local fire officials. Private landowners
adjacent to the wetlands play an important role in developing and implementing these plans.
They help to determine where firebreaks and access points are possible and their cooperation
is essential in maintaining these features to contain fire within prescribed units.

Common reed (Phragmites australis), a potentially aggressive marsh grass, occurs in many of -
these marshes. An inter-agency reed grass control project which evaluates and treats selected
stands of common reed within the southern watersheds, and particularly along the North
Landing River, is currently underway. The treatment for this invasive plant involves
herbicide applications and prescribed fire management. Several tracts within this site are
being treated as part of a U.S. Environmental Protection Agency (EPA) and U.S. Fish and
Wildlife Service (USFWS) habitat demonstration project.

Long-term monitoring is recommended for rare species such as epiphytic sedge, Atlantic
white cedar, winged seedbox, canebrake rattlesnake, southern bog lemming, and Dismal
Swamp southeastern shrew. Monitoring will be conducted to track species vigor and

“population numbers. Many of these species serve as biological indicators and may help

detect future changes or impacts to wetland communities. Plant community monitoring
programs should also be conducted to correlate habitat changes with species fluctuation and
to ensure the effectiveness of management practices.

A better understanding of the hydrology of the North Landing River wetland ecosystem is
imperative for future management decisions. A study of this nature is currently underway at
the North Landing River Pocosins. See the conservation plan for that site for more details
on that research project.

Lands situated between the primary and secondary ecological boundaries are suitable for -
environmentally compatible land-uses. When large scale land disturbing activities are
planned within the secondary ecological boundaries, DCR Division of Natural Heritage staff
should be consulted to avoid impacts to natural heritage resources. These activities should be
carefully planned and implemented so as not to disrupt hydrology within sensitive wetlands,
and to maintain critical buffers and corridors for wildlife.

PROTECTION RECOMMENDATIONS:

This site merits a high level of protection as it supports exemplary estuarine marshes and
many rare species. TNC has purchased two tracts within this natural area totalling 1024
acres. DCR will close soon on the acquisition of a 650 acre tract along the Virginia/North
Carolina border. All tracts owned by TNC and DCR will be dedicated and managed as part
of the Virginia Natural Area Preserve System. Landowner contacts and negotiations will
continue. Natural area registries or landowner agreements are recommended for tracts within
the secondary ecological boundaries. Impacts from surrounding land uses should be
mitigated by encouraging sound soil and water conservation practices and maintaining
adequate buffers to critical wetlands.
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Conservation planning boundaries will be incorporated in the city land-use planning and
development review process. To assist with this effort, conservation planning boundaries are
being digitized by City of Virignia Beach planning department as part of this project. DCR
Division of Natural Heritage offers its knowledge and expertise in reviewing project
proposals. -

RECREATIONAL, SCENIC AND EDUCATIONAL RECOMMENDATIONS:

In 1988, the General Assembly of Virginia passed a "Scenic River Designation Bill" making
the North Landing River and Tributaries part of the Virginia Scenic Rivers System (Code of
Virginia, Chapter 4, Section 10.1-413.2). This designation recognizes the aesthetic as well
as the functional values of this remarkably beautiful river. The Virginia Scenic River
Program began in 1970 with approval by the General Assembly of the Virginia Scenic Rivers
Act.

Natural history interpretation and passive recreational opportunities are available on TNC
land south of Pungo Ferry Road. TNC has constructed an extensive boardwalk and viewing
platform along the marshes of Blackwater Creek. The North Landing River is fairly slow-
moving and picturesque. Recent recreational planning efforts have identified areas for
potential river access/canoe put-ins and canoe trails along the entire North Landing River

A(Potter et al. 1994). These river access efforts and proposals are detailed in the final report

of the Virginia Department of Conservation and Recreation, North Landing River Watershed
Public and Visual Assessment. The completion of this report, and its proposals, fit well with
the City of Virginia Beach’s plans to emphasize the southern portion of the city and

ecotourism.

INFORMATION NEEDS:
Additional vertebrate and invertebrate inventories may reveal more rarities at this site.
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STUMPY LAKE

LOCATION: Virginia, City of Virginia Beach
City of Chesapeake

U.S.G.S. Quadrangles: Fentress
Kempsville

BIODIVERSITY RANK: B4

DIRECTIONS:

Stumpy Lake lies at the head of Gum Swamp, north of Elbow Road and west of Indian River
Road. Access from Elbow Road which crosses just below the southern dam of Stumpy

Lake.

GENERAL DESCRIPTION:

Stumpy Lake is a water reservoir for the City of Norfolk. This lake is created by a dam at
the head of Gum Swamp (which is located at the south/southeastern end of the lake). A golf
course has been built on part of the adjacent uplands, but a seasonally-wet forest still persists
on the western edge of the lake, south of the golf course. The lake supports a rare animal,
and the adjacent uplands support a rare plant and three rare animals. There are also historic

_records of a very rare millipede and a rare plant from the forest on the west side of the lake.

NATURAL HERITAGE RESOURCES: Table of Natural Heritage Resources

Scientific Common ‘ GIS EO  Fed/St

Name Name Rank . Rank Rank

plants:

Phlox pilosa downy phlox G582 H

Tillandsia usneoides spanish moss G582 BC - -

Trillium pusillim yirginianum Virginia least trillium G3T282 BC c2 -

animals:

Crotalus horridus atricaudatus canebrake rattlesnake G5T2QS1 U - LE

Pseudopolydesmus paludicolis a millipede ’ G181 H - S8SC

Anodonta imbecillis paper pondshell GSS2 U - -

Synaptomys cooperi helaletes southern bog lemming G5T3S83 u 3C -

Sorex longirostris fisheri Dismal Swamp southeastern G5T2QS2 U LT LT
shrew ’

Stumpy Lake is lined by bald cypress (Taxodium distichum) and water tupelo (Nyssa
sylvatica). The north end of the lake is a very eutrophic, mucky shrub swamp which is
dominated by Carolina willow, with a dense mat of duckweek and water fern. This area is

‘heavily used for resting and feedmg by Great Egrets, Great Blue Herons Green-back

Herons, Wood ducks and other birds.

The forested areas to the west and southwest of the lake are dominated by pines, red maple
and black gum. On the edges of the lake and along the wet drainages within the woodland,
very large cypress stumps (1-2 meters in diameter) can be found. Scattered along the

ecotone, or upland and wetland interface zone, and within the forested uplands, where there
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is a slightly open canopy, canebrake vegetation is found. These canebrakes are now much
reduced from their original size. Although they may support a diverse array of vegetation
such as grasses, shrubs and small trees, the canebrakes are composed primarily of cane
(Arundinaria gigantia). They are important habitat for rare species such as the Dismal
Swamp southeastern shrew, the canebrake rattlesnake, and the Southern bog lemming.

The rarest plant found here is the Virginia least trillium. This tiny, delicate trillium is
globally rare and is being considered as a candidate for federal listing under the Endangered
Species Act of 1993, as amended. This species is generally found in loblolly pine and
hardwood forests on seasonally wet or mesic soils. The tiny three petalled blossoms can be
seen in spring and the plant is difficult to find when not in blossom.

Spanish moss is a rare plant found draped over trees in forested swamps and around the
lakeshore of this site. This plant is more common farther south but reaches the northern
edge of its range here in Virginia.

The canebrake rattlesnake, found at Stumpy Lake, is listed as state endangered. This snake
is found in only a small portion of southeastern Virginia. It’s numbers here are decreasing

rapidly due to habitat loss and deliberate molestation and destruction by people. The
“canebrake rattlesnake feeds primarily on grey squirrels and cotton-tail rabbits (Savitzky, pers.

comm.) but spends large amounts of time resting in cypress swamps in or near the water.
The canebrake rattlesnake spends approximately four to five winter months in underground
bromation dens. They are live-bearing snakes, but do not mature to reproductive condition
until approximately 6-7 years of age. These animals are reclusive and non-agressive
(Savitzky, pers. comm.; Erdle, pers. observation) and their cryptic coloration frequently
renders them virtually invisible. :

The Dismal Swamp southeastern shrew is found only in southeastern Virginia (in the
Dismal Swamp and satellite locations in the Southern Watersheds) and in
northern/northeastern North Carolina. Although these shrews haven’t been collected in the
immediate vicinity of Stumpy Lake, these animals are known from the Gum Swamp Natural
Area, which is adjacent to Stumpy Lake. Because shrews are fairly mobile and much

* contiguous habitat exists, it can probably be presumed that the Stumpy Lake site supports the

Dismal Swamp southeastern shrew as well. These tiny mouse-like mammals spend much of
their time under leaf litter, and under and around decaying logs and stumps. The primary
food source of the shrew is spiders, earthworms, grubs and other insect larvae. It is believed
that they bear one to two litters of young per year, but because shrews are small and
secretive, much biology and natural history of these animals remains unknown. Principle
threats to the shrew are habitat destruction and loss; and habitat alteration which allows
interbreeding with the more common upland shrew, the southeastern shrew (Sorex

longirostris longirostris).

PRIMARY ECOLOGICAL BOUNDARY:

Stumpy Lake is north of, and contiguous with another natural area known as Gum Swamp.
Water flows from the Stumpy Lake spillway into Gum Swamp and is a significant water
input to the Gum Swamp Natural Area as well as the entire North Landing River wetland
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ecosystem. The site lies partially within the City of Virginia Beach and the City of
Chesapeake, boundaries for this site were drawn for ecological purposes and transcend
ownership and political boundaries.

The primary ecological boundary includes known occurrences of natural heritage resources as
well as their potential habitats. Much of the primary ecological boundary coincides with
Indian River Road and Elbow Road. The lake and many of the associated wetlands are
skirted by Indian River Road, and the seasonally flooded forest is actually cut by Elbow
Road, and is consequently found adjacent to the hardtop road. On the western side of the
site, the boundary zigs and zags to avoid housing developments, the golf course, and
agricultural fields.

Much of the Stumpy Lake watershed is included within the ecological boundaries. Wetlands

~ at the northern end of the lake and central forested areas are included to help maintain water

quality for aquatic invertebrates such as the paper pondshell mussel. Inclusion of the
seasonally flooded forests adjacent to the lake should provide habitat and protection for the
rare least trillium, spanish moss and rare animals found there. '

SECONDARY ECOLOGICAL BOUNDARY:

“The secondary ecological boundary includes lands and water intended to mitigate natural and

human threats to the elements and their respective habitats. At Stumpy Lake, the secondary
ecological boundary coincides with the primary ecological boundary along much of its -
perimeter. Along the west side of the site, the secondary ecological boundary expands
somewhat to provide buffers for rare species from highly developed areas.

ONSITE AND OFFSITE CONSIDERATIONS:

Surrounding land use in this area is agricultural on the western and southern sides.  To the
east, northeast and northwest lie heavily populated portions of the City of Virginia Beach. In
recent years many local farms have been developed for alternative uses such as residential
and tract housing. This type of development, and large tract, land clearing activities may
have significant impacts on sensitive natural areas. These activities may influence the
hydrologic integrity of the wetlands. Additionally, increased light regimes and changes in
soil moisture may occur near the natural areas, allowing colonization by invasive, non-native
plant species.

Best management practices designed to minimize sedimentation, runoff, and nutrient loadings
should also be adhered to in this watershed. The North Landing River was identified in the
Nonpoint Source Pollution Watershed Assessment Report as a high priority (H1, 95-100%)
for pollution impacts from nutrient loadings from agricultural land. The same report
assessed the North Landing River as a high priority (H1) for overall agricultural pollution,
and as a high priority (H2, 90-95%) for urban nutrient load pollution (Wilson, 1993).

Pesticide and herbicide use in the watershed should adhere to best management practices
designed to minimize impacts to wetlands and wetland resources. Pesticides and herbicides
used for lawn, golf course maintenance, forestry, and agricultural pests may inadvertently
jeopardize rare invertebrates. Biocides should be carefully chosen and applied by skilled
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applicators. Adequate buffers should be maintained to protect sensitive wetland resources
from harmful chemicals. ’

Planners and officials of the City of Virginia Beach are aware of the environmental
significance of many of the souhtern watersheds, and the North Landing River has been
designated as an “"environmentally sensitive area” (City of Virginia Beach, 1991). The
distinction of being an environmentally sensitive area does not, however, afford the river or
the immediate surrounding lands any additional protection from development or land use
alteration.

Also cited in the Comprehensive Plan for the City is a "Southern Watersheds Management
- Ordinance." This is cited in the "Environmental Policies and Objectives" section, page II-D-

6 (City of Virginia Beach, 1991). This management ordinance sets "standards that include,
but are not limited to the provision of reserve sewage disposal drainfield sites, minimal
disturbance of land, the controls for all land disturbing activities over 2500 square feet of
development within fifty feet of any shoreline or wetland, and the use of best management
practice facilities for controlling stormwater runoff."

. The preferred alignment for the Virginia Southeastern Expressway follows Elbow Road along
“the spillway of the lake. A final impact statement is currently being developed for this

project which will address primary and secondary impacts to the significant wetlands and
natural heritage resources found here. A variety of organizations and agencies are working
with the project proponents to address these issues. The final statement should address
impacts to natural heritage resources as well as impacts to the entire wetland ecosystem
related to maintenance of the hydrologic regime and protection of water quality. The
wetlands of Stumpy Lake and Gum Swamp are important sources of freshwater to the river
and help maintain the delicate balance between fresh and saline waters in this estuarine
ecosystem.

MANAGEMENT RECOMMENDATIONS:

It is recommended that the Cities of Norfolk and Virginia Beach develop resource
management plans for significant natural area within public ownership. The Department of
Conservation and Recreation’s Division of Natural Heritage offers its expertise in developing
management strategies for the rare species and natural communities found here.

Long-term monitoring is recommended for rare species such as the Virginia least trillium,
canebrake rattlesnake, and paper pondshell mussel. Additional zoological surveys are
recommended to determine the status of the downy phlox and rare millipede reported from
the area in the 1950s.

Prescribed burning is recommended for forested wetlands supporting canebrake vegetation.
Fire management will restore habitat for rare species such as silky camellia and reduce heavy
fuel loadings within this urban/wildland interface.

PROTECTION RECOMMENDATIONS:
Natural area dedication is recommended for public lands within the primary ecological
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boundaries of this site. Much of this land is owned and managed by the City of Norfolk..
Golf course and natural area management strategies should be coordinated to protect sensitive
resources while allowing continued recreational activities fo occur here. Two small tracts
located on the north and west sides of the site are owned by the City of Virginia Beach.
Natural area dedication is recommended for these parcels also. The remaining lands are
privately owned and warrant landowner contact through the natural area registry program.

RECREATIONAL, SCENIC AND EDUCATIONAL RECOMMENDATIONS:

This site provides trememdous potential for natural area interpretation and passive recreation
opportunities. Its location within the northern reaches of the watershed, its close proximity
to highly urbanized areas, and inherent natural features make it an ideal location to launch an
environmental education and natural history interpretive program for the riverine wetland
ecosystem.

Lands owned by the City of Virginia Beach off Lynnhaven Parkway and the City of Norfolk
bordering Indian River Road provide ready access and passive recreational opportunities.
The Department of Conservation and Recreation offers its expertise and knowledge in
developing recreational programs and natural history interpretation programs at this site. A
Public Access and Visual Assessment Report for the North Landing River was recently

-completed by the Department of Conservation and Rercreanon (Potter 1994) and provides

more detailed recommendat1ons for such a project.

INFORMATION NEEDS:

Additional invertebrate inventories are necessary at this site. More comprehensive searches

for rarities such as the Virginia least trillium and Dismal Swamp southeastern shrew should
also be conducted. Hydrologic and water quality assessments of these headwater wetlands

will help us better understand the riverine ecosystem.
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LANDOWNER CONTACT PROGRAM -
THE APES REGION AS A CASE STUDY

The purpose of the landowner contact program for the City of Virginia Beach natural areas is
threefold:

1- to inform owners that their land is of high ecological significance;

2- to educate owners about the natural heritage resources, their characteristics, and
threats; and

3- to establish relationships with landowners so that additional contacts and stronger

natural area protection strategies may be pursued at a later date.

Immediately upon completion of this project, the owners of significant natural areas in the City
of Virginia Beach will be contacted. Landowners will be contacted for eleven areas in this City.
These sites will be Gum Swamp, North Landing River Eastern Marshes, North Pocosin, Pungo
Ferry Pocosin, North Landing River Southern Marshes, Oakum Swamp, Stumpy Lake, Black
Gut, Muddy Creek, Nawney Creek, and West Neck Creek. Several hundred land parcels are

.contained within the primary and secondary conservation boundaries for these natural areas. The

vast majority of tracts within the conservation boundaries for these areas are in private
ownership. N

The success rate of meeting with landowners after the initial contact letter or telephone call will
prove critical to the overall success of the landowner contact program. A similar landowner
contacts program was undertaken by the Department of Conservation and Recreation for the
APES region. In this project, ninety percent of the landowners visited were interested in
learning about the natural areas and the species and natural communities they support. A
majority of these landowners had a genuine interest in learning about the species, and were
proud that such rarities existed on their property. Several of the landowners expressed an
interest in strong natural area protection and management such as conservation easements,
management agreements, and acquisition. Other landowners responded positively to the concept
of placing their land on the natural area registry in the future.

A few landowners were interested in learning about the Signiﬂcance of their property, yet not

sure about the possibility of future protection for various reasons. For example, one parcel was
an estate controlled by nine family members and the likelihood*of getting all the owners together
and to agree to manage the area would be difficult. Another owner, the land manager of
property under a trust fund, was interested in protection, but the property may not be under their
management in the next few years. Another parcel was deeded to heirs and the current owner
was wary of imposing restrictions on the way the heirs might use the land in the future. Two
of the owners seemed to have an indifferent attitude towards conservation. They listened to all
of the information presented, but did not comment on it one way or the other.
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The few landowners who declined a visit from the Department of Conservation and Recreation
Natural Area Protection Specialist did so for various reasons. One landowner was interested in
the information, but lived out of state and was concerned about traveling to Virginia to learn
more. Another owner viewed their property solely as a means of producing income from timber
production and had no interest in learning anything else about the natural values of their
property. The remaining three landowners were quite antagonistic and defensive during
telephone conversations. They obviously felt threatened, possibly in fear of possible land use
restrictions due to presence of rare species or concern of being approached by a state agency.

At the time this report was written, no landowners in the APES region had placed their property -
on the Virginia Registry of Natural Areas. However, as mentioned previously, several
landowners had expressed interest in placing their land on the registry and it was expected that
several landowners would do so in the future. During the first personal meeting with a
landowner, the registry program was not mentioned unless the landowner showed a strong
conservation interest or requested information on ways they could help conserve the species and
communities of concern. A few landowners felt pressured when asked if they were interested
in placing their natural area on the registry. Rather than endanger the possibility of a productive

~ relationship with a landowner in the future, the issue was not pursued during the first personal
visit. .
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LOCAL OPTIONS FOR CONSERVING NATURAL AREAS

Virginia Council on the Environment

February 19, 1993

This report was prepared by staff of the Virginia Council on the Environment (now the
Virginia Department of Environmental Quality) at the request of the Department of Conservation
and Recreation. It is a general guide to land management options available to local governments
in Virginia for conserving natural areas. The report is for use in conjunction with the Division
of Natural Heritage report, Conservation Planning for the Natural Areas of the City of Virginia
Beach, which contains detailed information on identified natural areas in the City of Virginia
Beach. The Natural Heritage report is the final product of a multi-year effort to survey and
promote protection for important natural areas in the subject localities. The Natural Heritage
survey was conducted at the request of local officials. The concepts presented here are
applicable throughout Virginia and can be used for natural area conservation planning in any
locality of the Commonwealth.

‘This report was funded, in part, by the Virginia Council on the Environment’s Coastal
Resources Management Program through Grant #NA170Z0359-01 of the National Oceanic and
Atmospheric Administration, Office of Ocean and Coastal Resource Management, under the
Coastal Zone Management Act of 1972, as amended.
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LOCAL OPTIONS FOR CONSERVING NATURAL AREAS

1. Introduction

This report describes options available to Virginia localities for conserving
natural areas identified through a natural heritage resource inventory. Natural
heritage resources are "the habitat of rare, threatened, or endangered plant and
animal species, rare or state significant natural communities or geologic sites, and
similar features of scientific interest" (Virginia Natural Area Preserves Act, Virginia
Code §10.1-209 et seq.). Natural areas are determined based on an inventory,
conducted by the Department of Conservation and Recreation's Division of Natural
Heritage, which systematically identifies natural heritage resources and the land area
necessary to protect them.

Natural areas are increasingly threatened by the cumulative effects of human
activities which alter the natural environment. Habitat disturbance, fragmentation, or
destruction is occurring as a result of encroaching urban development as well as
logging, agriculture, and surface mining. The conservation techniques described in this
report can be used in various combinations to prevent the loss of important natural
areas and provide a comprehensive local natural areas protection program.

In describing natural area boundaries, staff scientists from the Division of
Natural Heritage consider a number of factors including;
i e the extent of current and potential habitat for important biological
communities,
e species migration corridors, and
e buffer requirements to maintain surface and ground water quality and
quantity within the site, and exclude or control problem species.

Using these guidelines, a preserve design is prepared for each natural area which
generally consists of two zones: a core reserve, and a buffer zone. Each zone has its
own special planning considerations. In general, the core reserve requires the highest
level of protection. A buffer zoné around the core protects it from outside threats
and encroachments. This buffer may still be used in a low intensity manner if
appropriate performance standards are applied. The specific requirements of each
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zone may vary from site to site, based on the characteristics and needs of the
resources found there.

The primary goal of a local natural areas program is to conserve natural
heritage resources. Other benefits of preserving these natural areas include providing
habitat for other, more common species, as well as providing opportunities for
recreation, education and research. In order to better integrate natural area
conservation into the local decision process, complementary goals should be to protect
these resources in ways that do not impose unfair restrictions on private property, and
that serve as an asset for local economic and community development efforts.

Most efforts to date to conserve natural heritage resources have focused either
on state and federal regulations or traditional non-regulatory options such as
acquisition or easements. These most commonly used methods are discussed in the
next two sections of this report. There is also, however, a growing trend toward
increased local government involvement in natural area comservation. An enhanced
local role can fill the gaps where federal and state programs are unable to limit
habitat loss from land development and other activities which fall under the purview
of local programs. Information on the location of natural areas can assist localities in
planning for community development and implementing local land management
programs. These options for managing development are also discussed later in this
report.

A key principle for a successful local natural areas program is to integrate
natural heritage resource conservation into the planning and land management process
in a way that considers local circumstances and accommodates community
development. There is no single approach for natural area conservation that is
appropriate for all localities. An appropriate program is determined by local
conditions such as population density, anticipated growth, the extent and value of -
natural areas, public awareness of the issue, and the general vision the community has
for its future. Each strategy has advantages and disadvantages in different situations
and for different localities. Certain local governments will choose to emphasize one
approach over another. The most effective local programs, however, will likely consist
of a combination of strategies and management techniques. These issues will be
discussed in the last section entitled "developing a natural areas conservation
program". |
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I1. State and Federal Regulations

State and federal mandates play an important role in conserving natural
heritage resources. Some, such as state and federal endangered species laws, are
directed specifically at protecting these resources. Others are focused on managing
significant lands such as wetlands, beaches, or Chesapeake Bay Preservation Areas
which may contain natural heritage resources or be closely tied to the well being of
these resources. Still others, such as the National Environmental Policy Act and
Virginia's Environmental Impact Review Process are designed to identify and manage
the effects of proposed public facilities, including impacts to natural heritage
resources. Taken together, these mandates can provide an important component of a
comprehensive natural area conservation program.

State and Federal Iaws Protecting Rare Plants and Animals

Virginia's natural heritage includes a number of species which are listed or
proposed for inclusion on the state or federal endangered or threatened species lists.
Several protection measures are afforded to listed endangered and threatened species
such as systematic surveys, preparation and implementation of recovery plans, permit
review, land acquisition and other species conservation actions.

Virginia has two laws designed to protect endangered species. The Virginia
Endangered Species Act. (Virginia Code §29.1-230 et seq.) was passed in 1972 and is
administered by the Department of Game and Inland Fisheries. This legislation
prohibits the taking, transportation, sale, etc. of endangered and threatened animal
species, except by permit. Virginia's Endangered Plant and Insect Act (Virginia Code
§3.1-1020 et seq.) was passed by the General Assembly in 1979 in order to extend
protection and management to endangered and threatened species of plants and
insects. This act is administered by the Department of Agriculture and Consumer
Services and prohibits the taking or possession of listed species except from a person's
own land or by permit. '

The U.S. Fish and Wildlife Service administers the federal Endangered Species
Act, which was passed in 1973. The Fish and Wildlife Service's regulations
promulgated pursuant to this act prohibit the taking of any endangered species
including significant modification or degradation of their habitat. Cooperative
agreements for the implementation and enforcement of provisions of the federal
Endangered Species Act have been signed by the U.S. Fish and Wildlife Service with
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the Department of Game and Inland Fisheries and the Department of Agriculture and

Consumer Services.

Environmental Impact Review

Environmental review affords an important oppdrtum'ty to provide early

comments on the potential impacts to natural heritage resources from proposed

federal and state development projects. Projects proposed, funded, or permitted by a
federal agency may require some level of environmental review under the National
Environmental Policy Act (NEPA). Under this act, any federal agency proposing,
funding, or granting a permit for an activity which could affect a threatened or
endangered species must consult with the U.S. Fish and Wildlife Service. The rules
governing the federal environmental impact process require that federal agencies
contact affected state and local governments in preparing and reviewing federal
documents. The Council on the Environment is the coordinating agency for the
Commonwealth of Virginia for federal environmental documents, with the exception of
road projects. '

The Commonwealth of Virginia also requires an environmental review of major
state-funded projects. The Virginia Environmental Quality Act (Virginia Code §10.1 -
1200 et seq.) requires that any state agency or institution proposing to construct
facilities costing more that $100,000 must prepare an environmental impact report and
submit it to the Council on the Environment. If there is a possibility that natural
heritage resources will be affected by a state project, the Division of Natural Heritage
will be asked to comment. The impacts to natural heritage resources must be
described in the environmental impact report along with measures to avoid or
minimize these impacts. Following a review of the project, the Council provides
comments to the Governor prior to authorization for project funding. Unlike the-
federal NEPA, state legislation does not require state agencies to prepare an
environmental impact report before issuing permits to private parties.

Certain agencies and organizations submit permit applications and project
notices directly to the Division of Natural Heritage in response to various mandates
beyond the coordinated review programs described above. These include the Virginia
Department of Transportation, the Virginia Marine Resources Commission, the State
Water Control Board, the U.S. Army Corps of Engineers, the U.S. Fish and Wildlife
Service and other permittihg and regulatory agencies, along with some private
concerns. Again, the objective of this review is to protect natural heritage resources
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by avoiding or minimizing impacts to the resources. The Division of Natural Heritage
reviews these proposals and makes recommendations to assist in planning efforts.

State and Federal Regulation of Significant Areas

State and federal regulations apply to certain classes of environmentally
significant areas which may contain or be closely linked to natural heritage resources.
These include wetlands, dunes, beaches, and Chesapeake Bay. Preservation Areas.
These areas provide rich habitats and often have a higher than average likelihood of
supporting rare species. Although natural heritage conservation may not be the sole
or primary purpose for protecting these areas, applicable regulations can form an
important component of a comprehensive local natural areas program.

Wetlands, both tidal and non-tidal, have a number of important physical and
biological functions, including providing important habitat for many rare and
endangered species. Nationally, almost 35 percent of protected animal species are
found in wetlands, although wetlands cover only about 5 percent of the nation's land
area. In Virginia, over 50 percent of our rare, threatened, or endangered plant '
species are found in wetlands.

State law regulates the use of tidal wetlands in Virginia (Virginia Code §28.2-
1300 et seq.). This law is administered cooperatively by local wetlands boards and
the Virginia Marine Resources Commission. A permit from the local wetlands board
is required prior to starting construction, dredging, or filling a tidal wetland. Permits:
are to be issued only if the proposed activity would not violate the intent and
standards of the law and the benefits of the activity exceed its detriment. One of the
standards listed in the law is that "wetlands of primary ecological significance shall not
be altered so that the ecological systems in the wetlands are unreasonably disturbed.”

Non-tidal wetlands are regulated under Section 404 of the Clean Water Act
(1977), administered by the U.S. Army Corps of Engineers. The Act prohibits
disposal of dredged material or placement of fill material into "waters of the United
States," which are interpreted by the Environmental Protection Agency to include most
non-tidal wetlands. Section 401 of the Act gives states the authority to review the
404 permit applications (as well :as other federal water permits or license requests),
and to certify accordance with state water quality standards and policies. As a result
of 1989 Virginia legislation, the state has strengthened its 401 certification program
through the issuance of a Virginia Water Protection Permit.
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Beaches and coastal primary sand dunes in Virginia are regulated by Virginia
Code §28.2-1400 et seq. This law is administered in similar fashion to the wetlands
law and requires a permit for any dune or beach disturbing activity above the mean
high water mark. Beaches below the mean high water mark are regulated by the

wetlands law.

The Chesapeake Bay Preservation Act (Virginia Code §10.1-2100 et seq.),
although enacted to protect water quality, has provisions which can help conserve
natural heritage resources. The Chesapeake Bay Preservation Area Designation and
Management Regulations are administered by the Chesapeake Bay Local Assistance
Department and implemented by local governments in the Tidewater region of
Virginia. The regulations require local governments to designate tidal and contiguous
non-tidal wetlands, tidal shores, and at least a 100 foot buffer as Resource Protection
Areas. Development or alteration of these areas is, in most cases, prohibited.
Adjacent lands which may affect water quality are designated as Resource
Management Areas. Land uses in these areas must meet specific water quality
protection criteria.

The regulations that apply to each of these environmentally significant areas
can be instrumental in protecting natural heritage resources. It is important to
recognize, however, that these programs were not designed solely to conserve natural
heritage resources. In some cases, the regulations may permit activities which are
detrimental to these resources. For example, non-tidal wetlands such as bottomland
hardwood areas may be logged under current regulations, thus severely altering the
ecosystem. This does not mean that the regulations have no value for habitat "
protection, but rather that it may be necessary in some cases to use other
management techniques m addition to the applicable- regulations.

I11. Non-régulatory Options
The state and federal regulatory programs described above may afford

protection against some of the threats to natural areas. More than likely, however,
they will not by themselves provide sufficient conservation measures to fully protect a

" natural area. In order to provide comprehensive natural area conservation, other

protection techniques need to be used as well. An integral part of a comprehensive
natural area conservation program will be effective partnerships among the various
parties having influence over activities that affect the target resources. Landowners,

6



o]

-
1

-

A i . RN
- - . ‘-

¢

PURREN 4 s I B - . . , ‘ » ‘ B

businesses, developers, environmental groups and citizens in general need to be
included in this partnership along with local and state government. This section
describes some techniques that can be used for building partnerships to conserve
natural areas through. non-regulatory means.

Acquisition

Fee simple acquisition is one of the oldest and most direct strategies for
conserving natural areas. Natural areas can be acquired by the federal, state, or local
governments, or by private concerns. Funds to acquire these areas can also come
from some combination of these groups. There are hundreds of natural areas in need
of protection in Virginia. Because funds are limited and land is expensive, only a
small percentage of the most biologically important natural areas can be protected
through outright acquisition by the state and federal governments or by private
conservation organizations. Still, acquisition can play an important role in local
natural area conservation and can be particularly effective if local governments,
businesses, and conservation groups take an active role in acquiring important
properties.

In some cases land acquisition may be the only realistic option for preserving
significant natural areas. For instance where parcels lie entirely within an important
natural area, conservation might require a difficult compromise between habitat
preservation and reasonable use of the land. Where the owner is interested in-
altering land in ways detrimental to the natural heritage resources, some form of

_ .acquisition may be the most appropriate preservation technique. The property could

be acquired by the local government, a private environmental group, or a coalition of
interests including businesses and private citizens. '

There are a number of options, and combinations of options, available for
acquiring and maintaining important natural areas. The simplest option is for the
local government to purchase property with either general funds or through a local -
bond issue. This option, of course, requires strong support from local citizens. Local .
government funds can also be used as "seed money" to attract contributions from
businesses, citizen groups and private individuals, or to be used as a match for other
grants. Funds may also be available on a competitive basis from the state or federal
governments and national conservation organizations. In addition to fee simple

‘purchase of property, these funds could also be used to protect natural heritage

resources by leasing land. This technique can be' a more cost effective use of funds if
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the property owner is iritere§ted in such arrangements.

Acquisition of important natural areas can provide a core from which to build
a more comprehensive open space network. It may also encourage nearby property
owners to preserve their land through other techniques such as those discussed below.

Conservation Easements

‘Conservation easements are legally enforceable agreements between a
landowner and a government agency or conservation organization that place
restrictions on the present and future use of land. State agencies and local
governments can hold easements, or property, under the provisions of the Open Space
Land Act (Virginia Code § 10.1-1700 et seq.). The Virginia Outdoors Foundation,
which was created to accept and hold gifts of open space land, also accepts easements
(Virginia Code § 10.1-1800 et seq.). Non-profit conservation organizations can hold
conservation easements under the provisions of the Virginia Conservation Easement
Act (Virginia Code § 10.1-1009 et seq.). An easement can run for a term of years or
can be a perpetual easement to be observed by the present and future owners of the
land. Easements are attractive for both the conservation-minded landowner as well as
the agency or conservation organization. The restrictive terms of the easement are
entirely negotiable between the parties involved. The present and future landowners
continue to enjoy many uses of the property while the agency or conservation
organization achieves their conservation goals for the site. There are also financial
benefits for the donor of the easement such as a possible reduced assessment for real
estate purposes, a charitable deduction for state and federal income tax purposes, and
reduction of federal estate taxes and Virginia inheritance taxes.

Dedication of Natural Area Preserves

The Virginia Natural Area Preserves Act authorizes the Department of
Conservation and Recreation to accept the dedication of qualified natural areas into
the Virginia Natural Area Preserves System. Natural area dedication is the strongest
form of protection that can be afforded a natural area. It involves recording a legally
binding agreement which states the conservation purpose of a property and grants a
conservation interest to the Department The terms of a dedication agreement can be
similar to those of a conservation easement and should state intentions for the use of
the property, its management, development, and possible public uses. The dedication
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agreement is recorded with the deed of the property and is perpetual. The Natural
Area Preserves Act allows any private landowner, state agency, or other public body
(other than federal) to dedicate their lands as natural area preserves. Private
landowners may dedicate their property as a natural area preserve and still maintain
ownership and all rights to sell or otherwise transfer title to the property. In addition
to the satisfaction of preserving important natural resources, the same financial
benefits offered the donor of a conservation easement are available to a private
landowner who dedicates land as a natural area preserve.

Natural Areas Registry and Management Agreements

The Virginia Natural Area Preserves Act also authorizes the Department of
Conservation and Recreation to maintain a state registry of voluntarily protected
natural areas. The Division of Natural Heritage is initiating a registry. program for
voluntary conservation of publicly and privately owned natural areas. Natural Area
registry agreements will be sought on private, state, and federal lands. Participating
landowners receive a plaque that recognizes the significance of the property and its
placement on the Department's Natural Area Registry. In return, the landowner
offers voluntary protection for their property and agrees to notify the Department of
Conservation and Recreation of any intent for ownership to change hands, as well as
the condition of the natural heritage resources on the land. In return for this
voluntary protection, a landowner receives the personal satisfaction of knowing that
they have contributed to a statewide natural area conservation effort. Landowners
also receive advice and assistance with site and species management and monitoring,:
and other assistance from the Department of Conservation and Recreation relating to
natural area conservation. ‘

A management agreement is a contract between the landowner of a natural
drea and an agency or conservation organization to achieve specific conservation
objectives. Management agreements are designed to clearly state the desires of the
landowner and the conservation group in regard to the conservation intent for the site
and the duration of the agreement. These agreements can be used to conserve
natural areas on either publicly or privately owned land. A natural area management
agreement may be an effective conservation option alone, or may be used in
conjunction with some other technique such as natural areas registry.

Tax _Incentives
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Under the "Land Use Assessment Law" (Virginia Code §58.1-3230 et seq.) a -
locality may, at its own option, adopt a program of preferential assessment for lands
devoted to agriculture, horticulture, forestry, and open space uses. In localities which
adopt this program, real estate which meets qualification standards formulated by the
State Land Evaluation Advisory Committee is assessed by local officials according to
its "use value" as opposed to its fair market value. Such assessments promote the
conservation of open space by ameliorating pressures which might otherwise force a
property's conversion to more intensive use.

The Agricultural and Forestal Districts Act (Virginia Code §15.1-1506 et seq.)
allows farm or timberland owners to voluntarily form agricultural or forestal districts.
These are areas in which landowners declare their intention to maintain their land in
agricultural or timber harvesting for a period of five to eight years. Although the
primary goal of this legislation is to preserve the economic production aspects of these
lands, the act also states that the areas will serve to "conserve and protect agricultural
and forestal lands as valued natural and ecological resources which provide essential
open spaces for clean air sheds, watershed' protection, wildlife habitat, as well as for
aesthetic purposes.” In return for entering into a district agreement, landowners .

"receive certain financial incentives and protection from development pressures.

Landowners in an agricultural or forestal district are automatically eligible for use-
value assessments for property taxes. Limitations are placed on the expenditure of
public funds for infrastructure expansion in districts as well as restrictions on the

acquisition of land through eminent domain. Local governments rezoning parcels next

to agricultural and forestal districts must also consider the existence of these districts,
in their decision making.

Although agricultural and forestal districts do not prohibit all activities which
may be detrimental to natural areas, they can help reduce development pressures and -
provide some buffering from development. In this respect, these districts would be
most valuable when combined with some form of acquisition, such as conservation
easements, for the most important natural areas within a district.

IV. Managing Development
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Non-regulatory protection options, used in combination with state and federal
regulations, can provide a strong core for a local natural area conservation program.
But these regulations and agreements, although valuable components, do not by
themselves represent a comprehensive natural areas program and probably cannot
protect all of the natural areas in a locality. State and federal regulations will not
apply to all of the land within most natural areas. Non-regulatory protection options
are limited by available funds and by the wishes of current landowners. In order to
supplement these strategies and develop a more extensive system of protected natural
areas, local governments should use their land management authority to harness the
development pressures threatening natural areas. Development proposals can then
actually be used to conserve these areas. To accomplish this objective, a strong
natural area conservation component in the comprehensive plan is essential. The plan
can provide a blueprint for natural area conservation which can be implemented
through several different flexible zoning techniques. This section describes these
planning and land management mechanisms which are available to localities for
conserving natural areas by managing development.

Comprehensive Planning

All localities in Virginia are required to adopt a comprehensive plan.
Comprehensive planning provides a means for anticipating and influencing changes
occurring within a community. Comprehensive plans include information on existing
conditions, community goals and objectives, and strategies for attaining the
community's vision for its future. Conse rving natural areas should be an integral part
of this vision.

With regard to natural areas, deciding how to best display the occurrence.of
rare species populations is a matter of some debate. A natural areas inventory will
provide detailed information on natural area boundaries, as well as a description of
the natural heritage resources within the area and their location and management
requirements. The debate occurs over how much detail should be given in
comprehensive plans available to the public. There is some concern that including -
details on species location may invite harm to those species from collectors or by
landowners wishing to remove what they may see as an obstacle to achieving their
goals for their property. On the:other hand, limiting the level of detail to very
general location information also limits the usefulness of the information for planning
purposes. Some have argued that very general location information is sufficient and
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that precise location data should be reserved for local staff review of development
proposals. This strategy has limitations, however, because it does not encourage
developers to consider sensitive resources as they design developments. Each locality
must decide how to best balance these risks and opportunities.

There is no debate, however, over the value of developing strong
comprehensive plan goals and objectives for conserving natural areas. The
comprehensive plan can be a powerful tool for coordinating a comprehensive natural
area conservation program. A goal is an end towards which community actions are
aimed. An objective is a measurable activity to be accomplished in pursuit of that
goal. The final part of the natural area planning process is to develop conservation
strategies. Strategies are specific proposals for accomplishing an objective. Strategies
to employ for attaining natural area conservation objectives should include the non-
regulatory and development management options described in this report. These
strategies, when added to applicable state and federal regulations, form a well
balanced and comprehensiire natural area conservation program.

One planning strategy for natural area conservation is to incorporate natural
areas into a comprehensive open space plan. Open space planning involves
identifying open spaces and recommending strategies to conserve these areas through
various land management techniques. An open space plan may address conservation
of many important community features, including natural areas, historic sites and
districts, scenic routes and rivers along with their adjacent "viewsheds", national, state
or local parks and forests, other environmentally sensitive areas such as wetlands and
steep slopes, groundwater recharge areas, and public reservoir watersheds. In addition
to their primary purposes, these areas may provide opportunities for recreation and
education. Open space planning can also help guide growth and result in a more
orderly community.

The cultural and recreational value of open space can be amplified by

- connecting various resources through a system of greenways. Greenways are linear
corridors of private and public lands and waters providing access to open space and
other recreational resources. These corridors can also be used to connect rural open
spaces with more urbanized areas. Often abandoned rail lines, utility right-of-ways,
scenic routes, rivers, and stream floodplains are used as greenways. If greenways
contain a sufficient amount of undisturbed vegetation, they may also add to the
habitat value of the natural areas they connect by providing a natural corridor
between them. Habitat corridors among natural areas provide avenues of movement
for species and help keep populations genetically healthy.

12
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To help incorporate the concepts of natural areas, open space, and greenways
into the planning process, various natural and cultural resources can be assembled
into a single data base. Although not a necessity, a computerized geographic
information system (GIS) can make it easier to manage such a data base. A GIS
can be useful in land management decisions such as rezoning requests by providing a
quick reference on the natural resources that will be affected by a particular decision.

The combined benefits of open spaces and greenways make it easier to justify
conservation of significant resources in the face of expanding suburban growth. In
addition to conserving valued natural and cultural resources, they provide a valuable
community asset which contributes to a higher quality of life. As a community asset,
these areas can have the added benefit of enhancing local economic development and
tourism efforts. To achieve these many benefits, however, the strategies identified in
the comprehensive plan must be implemented through local land management
authority such as zoning.

Conventional Zoning

_ State law enables localities to use their zoning authority to protect open spaces
(Virginia Code §15.1-486), and to provide for the preservation of "lands of significance
for the protection of the natural environment" (Virginia Code §15.1-489). State law
also cites conservation of natural resources as one of the matters to be considered in
drawing and'applyin_g zoning ordinances and districts (Virginia Code §15.1-490).

Conventional zoning can be used for natural area conservation, however it has
some limitations. In general, conventional zoning by itself does not offer the.
flexibility needed to protect natural areas while allowing reasonable use of private -
property. Conventional zoning typically only classifies land uses and regulates
development density. It does not provide the flexibility to conserve sensitive natural
areas while allowing appropriate development in other, more suitable portions of a
tract. Classifying large tracts of land for natural area preservation would require strict
limits on development and may prohibit most uses of land within that zone. '

Limiting development to very low densities th‘rough large lot zoning. also
presents problems. Although the ‘number of dwelling units may be an appropriately
low intensity for protection of the natural area, no actual protection is afforded to
living resources since they are subject to the will of individual property owners. Large
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lot zoning may actually cause more rapid loss of natural areas because more land is
required to meet the demand for development.

Flexible Zoning

. Other more flexible zoning techniques are available for conserving natural
areas. These include overlay zones, cluster and planned unit development provisions,
and conditional zoning. These techniques can be used in conjunction with
conventional zoning and incorporate guidelines for preserving natural areas and open
space into the development review process. They can encourage sensitive site design
which conserves natural areas without sacrificing other objectives. Each of these
techniques can be used to provide more flexibility because they offer an opportunity
for negotiation regarding site design.

Overlay zones are special districts that are placed "on top of" portions of other
conventional zoning districts. The development standards for the overlay zone are
then added to the standards of the original zones. Overlay zones can be used to
outline natural areas or land designated for open space preservation. Within this
zone, developments can be required to provide a certain percentage of open space or
meet certain design standards which increase the viability of natural areas. Overlay
zones can also include provisions for density bonuses for clustering development and
preserving open space.

Cluster development encompasses many techniques that allow moderate to high
density development in exchange for conservation of open space and natural areas. *
Clustering is an excellent way to preserve open space by minimizing the amount of
land needed for development. Developmént costs are usually lower because fewer
streets are needed and water and sewer systems can be made more compact. By
concentrating development on the most suitable portion of a tract, open space,
including natural areas elsewhere on the tract, can be preserved.

A planned unit development, or PUD, is a form of clustering, but is generally
larger and can include non-residential land uses. Planned unit development
regulations set an average development density for large tracts and then permit higher
density and cluster development on selected portions of the tract. The more intensely
developed areas are off-set by areas with little or no development. Clustering of both
residential and non-residential uses can be done within a PUD, thus yielding benefits
to the developer while conserving open space and natural areas. Many PUD
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reéulations appear as floating zones which are not designated on a zoning map. This
allows more flexibility for the community to reserve judgement on placement of such

large developments until a request is received.

Conditional zoning is a procedure that allows localities to accept conditions
proffered (voluntarily offered) by an applicant for a rezoning. Proffered conditions
are commitments, not required by the zoning ordinance, to limit how the property is:
to be used or to provide facilities to meet the needs of the area being rezoned.
Under conditional zoning, developers could proffer to leave important natural areas
undeveloped and assure the protection and management of these areas. Other
measures to protect natural areas could also be proffered such as stormwater
management facilities to protect the water quality of sensitive aquatic habitats, or
water dependent terrestrial species and communities.

The purpose of conditional zoning is to add flexibility to the way zoning is
practiced. It allows applicants to proffer conditions that make the proposed rezoning
more acceptable to the community. Conditional zoning enabling legislation (Virginia
Code §15.1-491.1 et seq.) requires that proffers must relate to the rezoning and
conform with the comprehensive plan. Upon approval, conditions become legally
binding on the property and are enforced by the zoning administrator.

Transfer, Purchase and L ease of Development Rights

Another mechanism which holds promise for the future is the transfer, purchase °

or leasing of development rights. Current state law does not allow the transfer of
development rights between parcels of land, however a number of efforts have been
made to promote this legislation. Where such systems have been used in other states,
owners of designated open space have been assigned development rights according to
a formula based on the amount of land owned in the area where development is to
be restricted. Landowners in these designated areas may not develop their land, but
may transfer, sell or lease the development rights while keeping the land itself. Once
the development rights are gone, the land may be used only for limited purposes such
as open space conservation, agriculture or forestry and is taxed accordingly.

 The development rights removed from these "sending” properties can then be
used to increase allowable density: on other more suitable properties. In some cases,
the community itself may obtain development rights from property owners in order to
restrict growth while, at the same time, providing compensation to those property
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owners. Advocates of the use of development rights see them as the most effective
and equitable way yet devised to conserve open space in areas experiencing rapid
growth. Although the transfer of development rights alone does not assure habitat
protection, it can be used in combination with other non-regulatory techniques such as
easements to conserve natural areas while providing compensation to landowners.

V. Developing a Natural Areas Conservation Program

The various techniques described in this report present a broad spectrum of
options for local governments to use for conserving natural areas. Beyond addressing
natural area conservation in the local comprehensive plan, there is no one technique,
or combination of techniques, that is best for all natural areas or all localities. A
local strategy must consider a number of variables. This sections describes these
variables and their relation to conservation strategies.

Local governments must adopt strategies for individual natural areas that
consider the characteristics of each site. An initial step should be to prioritize natural
areas according to their natural values and risk of loss from development. The
natural areas inventory provides information on the natural heritage value of each
area. This information should be combined with details on other natural values such
as opportunities for passive recreation, water quality maintenance, education, research,
and linkages to other open space areas. The potential for development is determined
by factors such as current land use designation and zoning, environmental constraints
such as steep slopes or wetlands, access, available utilities, and proximity to urban
growth areas. Natural areas with high natural values and high development potential
should be given first priority.

Once natural areas have been prioritized, other factors such as ownership
patterns and parcel size should be analyzed. It is important to determine the
attitudes "of the property owner, or owners, with regard to natural area conservation.
Conservation minded owners may be willing to provide voluntary protection for the
natural area. If so, representatives from a state agency such as the Department. of
Conservation and Recreation, or a private organization such as The Nature
Conservancy may be able to provide technical assistance by working with the
landowner to assure protection. If the landowner desires compensation for conserving
the site, he may be interested in.a below-market-value sale, or sale of a conservation
easement on the property. '

If owners are less conservation minded, other strategies will be necessary. An

16

Y



e e . P ey . ey . - P . .y . s
. e __ [ P o ...I . e e . - . . PN e

FZRE.

l

L]
1. .

P

L R

T it
K I | . l‘ i

ey

e e P

-4

#

important factor in this case is the location of the natural area in relation to
individual parcels and owners. If the designated natural area, or portion of the
natural area, constitutes only a small portion of the parcel in question there may be
an opportunity to conserve the natural area while still allowing reasonable use of the
remainder of the site. This could be accomplished through the flexible zoning
techniques described above. If, however, the natural area constitutes a high
percentage of the parcel, negotiation through flexible zoning may not be feasible. In
this case, it may be difficult to conserve the natural area while allowing reasonable
use of the site. Under these circumstances, the only option for protecting the natural
area may be acquisition of either the property or a conservation easement at market
rate.

In cases where some form of acquisition, whether at .or below market value, is
the only option available, localities should seek creative solutions for raising the
necessary funds. Local funds, either from the general budget or from the sale of
bonds, can be used as seed money to attract other resources. Although scarce, grant
monies from the state or federal governments or private national conservation
organizations may be available to provide matching funds. Local fundraising through
private conservation groups or businesses could also be added into this effort.

Whatever strategy is used must be appropriate for local circumstances such as
projected growth and community attitudes. Localities experiencing, or expecting,
moderate to high growth can harness development pressure to conserve natural areas.
Flexible zoning techniques can be used in these localities to protect natural areas as
growth occurs. In this way, as land is developed, the more sensitive features of that,
‘land, such as natural areas, are permanently protected. In the face of rapid growth,
citizens may also be more willing to commit public and private funds to resource
protection. Although natural areas in growing communities may be the most
threatened, these circumstances may offer more opportunities for resource
conservation. |

Highly urbanized areas and rural areas with little projected growth may require
different strategies. In these cases, it may be difficult to use local land management
authority to conserve natural areas because little growth is occurring. Highly

_urbanized areas may have few remaining natural areas, but because of their scarcity,
these areas may be highly valued by citizens. Citizens in rural localities with little
expected growth, on the other hand, may not be as willing to support conservation
efforts because natural resources seem abundant and unthreatened. This does not
mean, however, that actions to conserve natural areas through local land management
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authority are inappropriate for localities that do not expect high growth. On the
contrary, a natural area conservation strategy which includes comprehensive planning
and flexible land management techniques is appropriate for any locality. This type of
strategy is simply more likely to be effective in growing localities that have more
opportunities to use this technique.

In conclusion, there are a number of options available for localities to use to
conserve natural areas. The keys to protecting these areas are good information on
the resources to be preserved, a strong natural area or open space component in the
comprehensive plan, land management ordinances that provide adequate flexibility,
and in particular, strong public involvement and support for natural area conservation.

18

"l



APPENDIX B

OPEN SPACE HANDBOOK

by the
Virginia Tech Community Design Assistance Center,
Virginia Cooperative Extension,
and the Virginia Tech Division of
University Outreach and International Programs, Public Service Program Unit



poo 1 UDIEIN POSIADY O [ 50 VONRMGIL] ¢ UOISUREE G aageiadon )y vitidn o $21ud ) ddumsissy udisag) Kiunwwio?) 4ao ), IULYIPN

OOIANVH HIyds NAdO

SESESN TR R |




"uorsuaIxy aaneindoo)) ernduA oy yEnoay pyanqinsip duaq st pue Juawmopuy [ruawuonaug euidn sy Aq papiaoid Suipun) yInory paredaid sem
¥OOqPUOH SIY], "UOISSIWWOD) 1DWIS dutuue(d A3{[RA 13A1Y MaN A1) pur ‘suoissiwwo)) Juiuueld £1uno)) A1pwoiuow pue Fingsyoelg S Y)im UONEUIPIOOD UL 151U37) IDUBISISSY
udisar Litunwwo) Yool BIuBIIA oY) AQ PIaNPOId UCSIBPUY UeA ple ‘sauag ABY ‘nqeld efeyD Agq solydesd yum uap Nawen Aq paips sem yooqpuoy asnds uadg ay)

POOT UDIBIN PBSIARY © 1LL-$0¢ UOHBIIGNG © uoIsualxy aaneradoon?) eiuidnp
VINIOUIA HOJ AAIND SUYIMVINOISIOIA V

NOOHANVH HIVIS NHdO



OW ................................... ,. . Vﬂmozmnmnm<

6y SALONANA /SLIGE¥D ONIMVEA

Gt ABdVYOOIdIa
V.v~ ...... T . .................... NOISNTIONOD
Nv ........ JONVNELNIVA £ 4018
/2 SAIDALVILS NOLLDV 9 dais
pT e EEREERRER SAALLOArgo s doig
61 " ONIYFHLYD NOLLYIWIOANI ¢ dais
L] Forrrr e SHILIYOINId € dois
] B SANSSI AdLLNEdI 7 daig
e SANTVA ALINYAWOD | dais

G e 20VdS N34O 404 DNINNV'Ld
A HLMOYD NV ADVdS zmmo
Grrrrrrrrrerrrreree (ADVAS NdO ST IVHM

¢ S e e e i e e e NOILLDNAOWLNI

- SUNAINOD



NOILDNAOYINI




o(J uv) ay [, woiy pajdepe sem Suualyied UOHRULIOUT UO UONDISS Y ],
BIA 9A9)S pue ‘pioydoys [Ian ‘s1omod o[ ‘Uool doyS ‘[reysrepy
uoxXeJ ‘Uowwra ] :Em_.m ‘opAH suen(] ‘UBWIYOSITH 9Ae( ‘Iof[nuwusdey
Ined ‘uappero (g ‘AoqIIo Yraqeziiy ‘Suoqqln 3O 03 PIpUdIXa e
syuey; feradg -asnradxs [eroads oy parajjo a0 KIOSIAPY
[eowyoa], v -sdoysytom soedg uadp Kuno) ArowoFjuop oy u
" syuedronred uaznio pue ‘99))IWWOY [BIUAWIUONAUY SUSZHL) Ajuno)
. KIowoBIUoA o ‘Sontmumro)) AI0SIAPY susznr) soedg uad( Auno)
K1owWOTIUOIN oY) ‘Sjuapm)s O3], BIUISIIA JO SOSSR[D [BISAS ‘191U
ouesissy udisoq Anunwwo) yoal emndunp aff ‘Singsyoerg jo
umo], o) ‘Kjuno)) A1owoSHuoy ‘woISSIUIUIOD) JOMSI(] Surrue]J JoARy
map oy :Auew paajoaur poyye Sumuerd Kjuno) ArewoSuoN ayl,

“I19JU3))
souejsissy uSisaq Lyunwuwio)) yoaJ, eruidIA o) Jo juade uorsusIxo

| 1e00] Inok woIy s[qejieAe SI Yooqpuey SIY], "UOISSTUIWIO)) JOLISI(]
Suruue[d AofeA IoArY MON ofl ySnoiy; o[qejieae aie uejd ooedg

uad() Singsioerg Jo umo/Aiuno) A1owoSuoy oy Jo sa1do) "siS00

s 109fo1d o paruswdne (FHA) UewWmopuy [eIUBWUOIIAUY erurSiA

sy} woiy jueid y -ooeds uado Sunoajord um.m._.muoow oy pajueld
S[EIOIJJO [200] pue uazZhIo ‘sreak a1y A19as sanurond 19s 03 pasn
yuswinoop Buruueid [erousd e st Yorym ‘ueld aarsusyaiduiod )1 pasiaal

1661 Ul £1unoy) ay3 usypy "s[e1oyyo AJunod Iy pue susznmo Ljuno)
A1awoBiuopy usamyaq andojerp e Jo ynsar oy s “ooeds uado 9j01d

’ 01 10JJa s, Ajuno) K1awoBiuoy Jo o Ml yorym “Yooqpuey SIyL

"sa10ua8e JuswulIA0S
pue ‘sjepiyjo pajoara ‘siouueld ‘sroune) ‘siadofeasp ‘suoneziuedio
ajeaud ‘sioumo  pue] ‘suaznp  :sdnoi8  ofqnd  pue  ajeand
ugamiaq 1oJye jutol e .aq jsnw ssecord ayy ‘spue; usdo urejurews

un)d 0], -9oeds uado 9j01d o) sdojs Suruuerd pue ‘siyeusq sy ‘ooeds
2ovds uadp 8.ngsyovg fo umojlaunoy Aizwoduopy woiy pardepe uado ssurap juoumoop SIyf, ‘elmuny oyj 9oueyua o) Ajunuoddo
sem $[00) pue sanbiuyos) juswaFeuew odeds uado jo uonduosap ue s1 sooeds uado seruiSiip Buieuepy emISHA UI SUOISIDAP
UL DS ul juAuISOUDPY S204n0S2Y 12IDA (0207 fo yoog asn pue| souanpjui oym asoys 0y saurpaping sopraoid 1odar siy rN

- K



¢HIVAS NAdO SI LVHM




-adeospue} 93MINy SONIUMLULIOD Inok
Juiasesoad piemoj days ysny prog e st ueid aoeds vado jno wyanoy;
My s100pno - 1no 129j01d ued spue| uado s, eidup piemors
0} 1093250 Supyiom ojdoag ‘wey; UIRIEBLS O} MOy pug jerdads are
AJeO0] J194) UWNM SIINIBAJ [EINYNO PUB [RINIEU YOIYM SIA[RSWAY]
10§ aprosp odeds uado 10y upid OF 2500UD OYM SIMIURUIOY)
“Aotjod puw juswdoleaap eoeds uado 1oy soed oy jos uEs pue ‘uoidas
10 ‘umo) ‘A1 ok oy sueawr Sovds usdo jeym SUIFAP UES JUAMIUISAOS
[eool ayi WiIm FUD{IOM SISZIBIUL SlBAlld  NITWPUR] DUIOISIY ® se
28puq pjo ue SunmsI391 10 JoAl 01U90S pUR Piim € JO UOKEUTISOp SE
yons ‘ssanenIul USZHIO AQ POIDSIIP ale SHONOR JUBILISACS ‘Alrensn

‘sy1ed
fetnsnpur sesro pue ueid ueo Loy se jsnf ‘ooeds wado syeuTisap
01 aanedoserd pue tamod oy oaeq sanjeddnuny ‘padojaaap
3q pinoys soeds uado oroym pue Jeym JNOQE SUOISIGP EII{IOE]
ueo siwow1aa0f [eo0] fjo1 yuauswond e aye; ues suonoipsunf (220
“wdunLIRA03 9iEls pue [e1apay puoksg -spue| soeds uado jueoijruds
10y s)ea1q Xe} BULIRJJ0 AG PUE {OIUOD UOISOIS PUE [I0S PUE ‘SPUE[AA
dunemBar ‘spue; yred pue sisaroy jo diysioumo 1Aq uoio9j0id
aoeds usdo ur ojedionred Aayy  suoneoop ojendosdde w spueg

uado Jo Jusursoueyus sFeInoous ‘arejjem pue Ajajes ‘Yiesy 100101d o) -
J 3iem p JES "Yijeoy ,

jepuBl [RI00S 313y} 03 anp Ajadie] uawurancd ajels pue (riapay sy}

"oIesSowW 9sn-pue] s Bale oY) JnoyInosy)
aseds uado pajosjord Bunesodioour Aq pouoyiSuons pue pieydn
aq ued 91 Jo Apgenb s Apuawwos ¢ ‘safueys pue smold Anpeooy e
sy Buiplinq passisnpo JuiBesnoous £q moy ydoy aInpTSeIjUl Ueqin
1O §1500 9Y) puE ‘PIAIISUOD BQ YLD PUE] WIBY ‘SpeOs snq wolj Aeme
ua1p[IyO Mo daaf 01 padoaasp aq ues spey pauueid Ajnjale) Jajem
Jurjunp uespo ‘ojes aansur dioy ueo sayddns 1sjem 1no Suipunoins

TS IR R R AR R SN NR S AR aE e e BT e e ae

spaysislem pajsalog  calejjam. pue ‘Ajajes ‘yiedy Ino  uiejsns
1Bl SUONOUN] [euIUUOIIAUD DIseq 33 Suiatasaid st sodeospue] oneos
100 SuuieulewW JO SJ§USQ DWOB00 ey AousFin 1a1ea8 Jo sdeysay

"SININN pUB SIDIAIS [BD0] AQ PaAIas A[IUaIdI})a jsow
sease 01 Y1mold Jursaoss pue ‘so0inosal jeanjey Junseiord ‘Wsinog
pasealdul ‘ssauisng pojefai-ucinearnsl ‘spuel uado jo sodd) Kuews
O} S}Jauaq JHUOUCDdS OSfe e aioy]  ‘yoeaqg wiwiBnua jo adesspas
ap ‘pel), ueigdereddy oy ‘Aemsiieg 98pry enig oyl ‘ofjecnuow
sepnpout etuBnA ul aoeds usdp pex Sumuns e 10 ‘Suipjing
PIO UT ‘Ml 201U ' ‘NS 01 aopjd © ‘SpHQ ‘S[|oWS ‘$19am0(] ‘sserd
‘191em ‘s901) Yim pateIoosse A[10aa1p st A1uspt Jo 35uas §, KIUNWWoS
v s,ewpueid 0) Aem 9ty uo uue) [njuneaq jey) pue ‘peol ay da
A3919W25 pue Yosnyo Pio 2yl ‘2j0y SUIWIMS 2JLIOAR] 100 “ONjEs am
sadeid oy “ysed oy Jo AoeBof 1no s1 1) “shem jwarayip Kuew ur sade
He 4q pakolus aq ues 3] ‘spooyioqySiou auwodul Mo} pue Ayjjesm
Ul se jjam st ‘seate usqin pue opsANUBCO SYI Yiog Ul punoj 9q
URD pue ‘eluidIiA SSOIOR SANIUNWIIOD o) SE 3SISAIP Se 51 ooeds uadQ

"s10880; pur ‘s1oNiq ‘s1oIY ‘S12qUNY ‘BJI[piIM
10j padeurw a1e Jey) 3jels 1o uf aoeds uado jo sajdwexs oiw 515010
{euoneN uoidurysesn 981000 pue uosiaye[ ayJy ‘pesn pue poSeuew
2q 01 saoe[d a1e Aoyy, parosard pue paalIsuos 9q 0] AJUO Seale
se uodn paxyjoof 2q 10U pnoys soeds uado Jnq ‘edun MO JO Ajjensn
2e STUIIS 95IYI UT IND20 Jry SaNANOE By soeds uado palopisuod
OS{e ' $OSINOY JIOF USAQ PUE ‘SpES ‘SPROI DIUAdS ‘S31IS DUI0ISHY
‘s93pLI pUR SUIEIUROW ‘seale 231eyoal 1aempunold ‘sienqey I} plim
se yons saoeld jo sad) Iaiio 1ng ‘eoeds uado se jo 1ySnoy) Ajjensn
aI® $3YDRIQ PUE ‘SIFANI ‘SWIIR] ‘S)SAI0J ‘$Ied "SAIANDR SROLIEA Augw
apnjour Leur asn puej aoeds uado ‘sjiws dind pue spred digs ‘ssusenb
‘SOUIU Se 9SIAID SE 8q UED 9N PUR| [BINSOpUI SE 00 SapgIAnoeR
Jo a8uer opim © 000 Aew 1oy A109a3ed B UM ‘[eriuopIsal pue
[ePlawwos ‘ernnonde ‘emjsnpul e soizo8ajes asn pue| [e1ousd
jo sopduwiexa 191 asn pug[ jo A10Ba1e0 [e10und € st soeds uad Q



_HIMOY¥D ANV AIVIS NAdO

. -
—_




*JUSUIUOIIAUD
duiseald ‘Ayjjeoy e omsus djoy ueo osweyy Lrejuswspdwod
e se doeds uado ypm s1ojus0 parsjsnyo ur juswdolaas adeospuey
N0 0] pappe 2q Ued an[ea pue 1opus[ds [einjeu ‘sjods [nynnesq jsow
INO pue ‘SI19JU9d 19)JEW 0) ISOIO Seale |[e ‘speol Arewnd oy juade(pe
pue (e dn Suiald jo peoisu] ‘a[qeNns ale eyl Seale ul imoid
Sunowoid ‘swn sures ay je ‘sanianoe joedun-mop 10y pakoduws
Ajo1enndoidde asowr are Jey) spue| uloy Aeme yymor8 ueqin poairp
01 Kem aA109))a U 9q Ued seare aoeds uado pajeuSisap Surysyqelsy
‘padeuew 9q o1 st ymord moy Sumwued w oyedppred e
Anunwwoo ayy pue ‘siouue(d ‘srodojoasp J1 pozruuiw 3q ued JIyop
jo 2d&y syl "0001¢ I9a0 Jo siofedxe) sy pue L0 oy) 0} JOIFIP
e ‘5301105 popuedxad ui Jeak yoes peeic Ao ays 1500 Inq ‘A[enuue
3NUIAJI XB] MoU JO Hmm.vw papiaoid ssnoy Apue a[Suis mau e
‘yorag eruidna Jo A1) ur ‘T661 Ut oEmeu 104 -uonaajoird ey pue
‘ao1j0d ‘1omas ‘1o1em =o:a:o%=nb qim syustudojarap moau Juipiaocxd
30 9suadxa 9y) yyim paoey a1e sontjedidiunwi usym astie ueds swajqord
stmouodyg Ymos3 pafeurwiun woiy ssue ues jey) soousnbasuoo
olwouoos oanedou oyy proae dpoy ueo Sutuuerd pue jySisosoy

‘s3unyes [eInl pue

ueqIn Ul yjoq ‘paysiajem ay) So;m:o._:. soeds uado 199101d Apoaripur
pue A[10a11p sjurensuod a4y, ) uodn paoed usaq saey SjUIRIISUOD
fewads pue wosAs [euoiBa1 juentodunr ue se paziu8ooal mou
st Aeg aveadesoy) oy ‘Ajojeunpioy “juswipas pue uoynjjod ssaoxa
UM SWealNS pPIpeo[IdA0 PUE ‘SIajem 23Ieyoor I19}[1J 1Ryl SPUE[lam
pojdnusojur ‘soueynquy PayIsAIp SBY jRY) 9Sn pue| oalsudul £q
paudjeany] Mou st u1isAs 1ajem siy], “eruIdip o) Ameaq jeard pappe
pue ‘191em Sunjuup payjddns ‘Guneoq ‘Sunuunms ‘Guiysyy payioddns
sey yey) paysiajem [euoidas e jo sjdurexs ue st Keg aeadessyd oyl

"aInjoruls onjaisae pue [eoisdyd s,adeospue| jeurguo ay) juassrdsi
A1s1enbope jou op jeyy adeospue| Junsixa-21d 9y Jo sayojed jueuwl
JO aunpons e sauinsse ualjo aoeds uado “yuswdojoasp juedwier yipn
‘Bureq [Toa pue yj[eoy Ino 293y AvW UIN) UL YoIym SWIAYSAS [eInjeu
Furuurey 4nse1 Lew ofeulep ‘sIndd0 JUsWIdO[IAIP MOY pUB IIoym
10J USAI3 SI UONEIOPISUOd (NI Uayp\  seninn oljqnd papuedxs
JO 61500 YS1y pue ‘pueuire] danonpoid JO SSOf ‘SMIIA PaINSEaN)
30 uonounsap ‘uonnijod ‘UoISOIa 2AISSIOXS :SOUaNbasu0d uassiIOFUN
S9)'aID IMOIT Uaym Jyyns [[e s1ako[dwa pue ‘s1efedxe; ‘sroumopue-]
‘swajqosd  Ap1s00 - 9jea1d UBD YIMOIS  ‘Ianamol "SUOTIORIIE
[eIM)[nD  3I0W pue ‘sanijioe) Ajunwwod Iayaq  ‘ssantunjioddo
qol papuedxs se yons ‘Qmord o} spyeusq ALuew ore 2loy]

“pISAIIUN0D INO ‘SE [[aM SB ‘S31I0 INO Jo dliqe} ay) jo yed ae seale
paugjealyy asay], ‘(*0)9 ‘syiewpue orusos ‘pue| wuey swud .muao_w

" doa)s ‘spuepiom ‘salls 2110181 ) 90UEOITIUTIS [ENSIA PUR ‘TRIMRY ‘[RIN[ND

Jo spue[ apnyoul seale a|qeIAUINA 959y, sasn soeds uado Bﬁo pue
‘u01)EAIOSUOD ‘aIn)no1ISe ‘UOIIE2I09] 10 PAIINS 153Q Spuk| Sulyoral s!
meids ueqin ‘saseasdur uordas sy o) uonesSiw pue eruidn sjemndod
s1owooq Aqeq 2y} Sy “Y1moid s1yy Aq paroagye A[je1oadss s1 adeospue|
eluIdnA wolses Syl ISEINOS 9y ul yoeag ewidiip o) yuou
ay ut Ayuno)) xeprie wolj Suidues ¢,JUadsaId USP[OF,, U JO SINI[EOO]
v dY) ul pa1nod0 asealoul uoneindod [ejo1 oyl Jo uadied g6
1sowy “19A1y 1ddisSISSIA 9U3 JO 1Se9 S91eIS Y] Fuowe 1591Se) Y)Inoj
oY) sem pouad siyi Jurnp 9je1 Yimord s, yleamuowIuio)) ayJ, ‘uoneu
ayy 10§ imoid yuadsad £ Q1 2y 0} pasedwod Juadiad 9 L | parado01£ys
vonejndod oy ‘1667 OV (86T Woil -uoisuedxs pue imoid
pider Guwousuadxa st etndup ‘Apuesary  a1eyds ueqin oyy ojul
adeospue] [eIn1 5y} Jo seare 381e] umelp sey WI00Q UONEZILUBGIN pUE
‘uonejiodsuen ‘voneindod ] 1ep\ priop-isod o], padojeaapun jyat
9Iam Spue| 9[qe)ins-sS9] A[[BJUSWUCIIAUD PUB ‘O[QISSIOORU] ‘D)OWIDY
'spiezey f[einjeu JIsyjo 10 3Julpool} Aq pausjesly) jou spue| pue
“I9JBM O) SSI03% )M SBOJR ‘SpUR] jB[] ‘S[IOS 2[qRIS 0] pauljuod Ajjensn
sem Juswido(aasp oarsusjut ‘pue] uado sjdwe ypm x__mo.:oﬁw_m



HOVdS NIdO 404 ONINNV'Id

RN TP ot BYA )
| : 2 T ¥ TS oY _
: K . "

——

.l.u” ‘/-T 0...
‘_ 471 ... LT

- _J___a_nl...c- -
_Pn...::




01

‘dajs JeY) 10] sonsst JuUBAQJal 9Y) INOqR AJUNWWICD InoK
pue Jiasino£ uonsanb ¢, 3V, sTuipeay ayi rapun dajs yoes Jo pua
ayl 1y "perdadxa aq ued jey) sasuodsal ay) Jo awos urejdxs o) pasod
suonsad3ns pue ‘sajduwuexs ‘suorydo ate uono3s s1y) 1noySn01Yy) pajeso]
saxoq ay], ‘ssaoord Juruuerd sseds uado sy ySnoryy Ajrunwwod
ok pue nok opm3 ued paquosep sdajs Butuueld usAzs ay]

‘uonjenyis Inok pains )sa9q st yoeoidde jeym Ispisuod pue

‘asni1adxa ap1s)no apnjout o) swn sjenrdordde ay) ynoqe yuiyj, -ojdoad
901n0sa1 Iayjo pue ‘sueipjod ‘ssrouse Fuiuuejd [eoo] Jnok 9AjoAur
pue ‘ssaoco1d oy} Inoqe 2AlEIO 9 "9oU0 je [[e uaddey ‘ases ay) usyo
st se 10 ‘pajeadar ‘paddiys aq Aew sdays ‘wonoalip 1esui] yno-1e9d
e Ul mo[} sdemje jou saop ssooold Futuuepd oy], -sonjea Juiajoas
1931321 0) isnfpe sweiSoid 1ayy pue sUOIIMSUT pue ‘sjiys aanoadsiad
s Ajunwwod oyl se moue suiSoq Ao Fuwuerd oy ‘A[esipouay
‘110332 Gutuued ooeds uado ue Jo soanosigo oy Ym aoueprosde Ul
s3ueyo Funoarp 10J Jsodapind 2And2JJo ue aq ued ue[d asn-pue| pie
uoNneso] ¥ 'sjuswalinbal uonelsiulwpe pue adueusjurew sjedonue
) Suiuigep pue ‘sjinsa1 9[qIdue; premo) ssadoid oy -spIng o) saiFsjens
‘ uonoe ojendordde Suisooyo ‘wisjqord oy 13msue 0} $3AND3[QO

ANO FUNOLA

NV1d 351 ANVT % NOILLVDOO1

Buisodoid ‘vonenyis ay) ynoge uonewrojur Juuayred ‘sonuoiid [eso)

ONIIFHLYD SAIDIALVALS Suruiyopar £q y3nos si a8ueys v -palInuIp! S Insst 10 wajqoid e
NOLLYWHOLNI NOILDV uoym pajerjiul s1-ssaoo1d ay) ‘uejj) "UOIEpPUNO) [BIJUID ) SB SIN[BA
g Apunwiwos yym-sdays ssaoo1d-Suiuueld [eoroho ay) smoys | a8y

. ‘Guiyew UOISIOAP UI WIY) pIE pue PIULIOJUI

SANTVA ALINNWWOD suazijo dosy ued Juuued pue Sutuueld 19211p UBD SanfeA AjlUNWIWOD)

‘Suiwueid pue| 10} 2jqisuodsal 9SOyl pue ANUNWWOD 3Y). UIIMIaQ

anSoje1p 2ANOEISIUL UE ST 1 UIYM DATIOSJJI 1SOUL ST UOIESIIAUOD 3],

SALRAIORId , JONVNILNIVIN ‘goeds uado [eoo| Bunosjord 10y yed sy Jepeyo ueo ) -aImINy By}
uoISIAUS 0} Juasald pue jsed ay) JNOQe UOHEBSIFAUOD IPIM-AIIUNLWOD

’. - k g . e Apensn s 310539 Suruuerd papoddns Aponqnd v -98ueyo asn-puej

. S Funosnp uoym ayepspun sdnoid ajeanud pue ‘sarousfe jusuiuiaaod

SANSSI AJLLNIA] . v . ‘SU9ZNIO [ENPIAIPUT SUOWOR 1S11} 3y} JO aU0 3q p[noys m:.:EEﬁN



Bumss, owydeid Fuimoqpoy oy, ‘pusne oj adoad 10 1a1sea J1 djewW
0} 19pIO0 Ul AJIUNUILIOD 3Y) Ul SUOTJED0] JUIISJJIP J& P[oy 9q ued Aay[.
“suonn[os aaneuIS)e Fultesisuowap pue ‘sjinsa Juniodal ‘voreuLoyul
Sunoaqjoo ‘seapi Jo juswdoeasp ‘uonesnps :sasodind [e1aass aales
ueo sdoysylopy 43wy ssousreme daoy ueo nok ‘sseoord Fuwueid
3y} Jnoygnoly) sdoysyiom Jo spunol [e1sass Juiaey Ag -uonedionred
Apunwiwoo 10] apiwyea [edounrd ayr Ajeord£s are sdoysyrops

. SUI92U0D JO
98uel oy} aroudr 0) Fuueadde Jo jysu Yy proAe pue ‘uornoalp apraocxd
‘sanss] Ajnjuapt 03 djay ueos A[Ies smoala fje Suissaippe Inq ‘osie Aew
ASI2A0NUOD 3UIOS 'SISAAAIUT ISIFAIP UMM S[ENPIAIPUI IPN[OUI P[NOYS
dnoig ayy -moddns yora diay pue ‘s{{Iys [e21UY091 19JJO ‘SUOISIDAP
oyew dioy ues ool AIOSIAPE Uy ‘1IOJ)3 Juiuuegrd 9oeds
uado ue Jo juswdo[aAap Y)Y 9351940 UED PPWOD LIOSIAPE UY

:SANOINHOAL

JUSWIA[OAUT jIUNWWOD
HoIe 0f pasn aq ued jey; sanbruyosy may e -isnl ore Juimorfoy
5y)], ‘suonenys juasyyip wt 9jeudoidde are sonbiuyos jualejyip
pue sanbruyss; uvonedrdonred Anunwwios Auew ale QJay] ‘SUOISIOOP
pood Supjew pue uonewojut Ky1jenb Jurure)qo ur JSIsse [[Im SUIZIIO
aa[oaul o) yoeoidde 13w ayy Fuisooy) ‘ssaocoid ayy ur doys yoes je
yse o1 senrdoidde a1e 7 doig, JO puos ayj ye suonsanb ay] ssooerd
Buruuerd oY) noySnolyy pesn oq UBD JUSWSA[OAUI ANURWIWO)

130330 Suruueld e Jo ssaoons ay) 2ousnpyur dyay
ued paajoaut ajdoad Buiysn "spasu 113Y) 03 JueAsfal se uefd soeds
uodo ue matA [im AUNWIUIOD SY) 9I0UI SY) PUB ‘SOAIBUII]E ANEIID
3o 98ue ay) 1opim 2y ‘vonoajold ooeds uado Fuideys ur Junedonied
S[ENPIAIPUI JO UOID3S-SSOID 9y JOpeolq 9y 'Son[eA AJIURWILIOD
Aynuspt o1 st swieioid juswasjoAul AJUNWWOD JO JUAUL AYL

11

dOHSXHOM LNIFWIATOANI ALINNWWOD

‘3[qeJISOp ISOW 3Ie SOJIALDE jeym pue H,._o.u% ale saoeid yoiym
JO SNSUSSUOD S, AJIUNWIWOD € 199[J21 O] SP2JU UOISII9p pue IpIs
Aloaq 'ss9001d 21nus oY) O} [ENUID 2I€ sInjea Ajunuruiod ‘welder
§89001J Suiuue|d oy} u1 paoidop sy ‘jueirodiul se mora A9yl 1eym JO
suondaoiad s 9[doad uo paseq ase sonjea asay] ‘sanjea Ajunwwod
aAno9[[0o 1oy Jo yred e st adeospue] 119Y) Jo uoneroaidde onbiun
s Aunwwos v taar Aayy soeld ayy ur spud oey Kjpersuad ordosd

— SINTVA AJLINOWIRNOD
{ o)
\ )

Vou A

000000000000000# &Hg@



"UoISsas Jurusist|
® Jo ojdurexo Ue 1 | XOg ‘SUSZNIO WO} UORAIP 198 01 saseyd mou
0 BuruiBaq sy 1e fryasn A[[eroadsa st i1 inq ‘ssaosord Sutuueid amjua
a1 noy3noiy) pasn aq ued Futuaysty sonuoud sanoafoo 1ay) Jo
a[doad usiojur 0y pa8pajmowyoe Adrignd aq pinoys seap| -Fuiuasy jo
1red yuepzodunr ue s1 {yrunwwon 2y) 0) }orq S3NSaI paje[nqge) Sunsodos
pue Suipioosy  "SIUSWILIOD PIOOAI pue ‘udisi e} pue. jno of
01 PaI0aI 9q isnw a[doaq *aAtsusiul 1oqef st anbiuyod) sy, "seapt
s,91doad 10§ yse pue juswadpn(ynoyim soeds uado Jo 1deouoo a
1u9sa1d  "S[00YDS IIay) ‘sqnio Itayj o} ‘sawoy sajdoad 03 00 “1a119q
31y 192)U02 [euosiad arow sy ‘angojerp auo-uo-auo ¢ dn Junjes pue
snbiuyosy siy) Buisn uayp Sunjews UOISIOSP Ul 99104 B USAIS JOU SI1E
uajjo oym asoys sramodurs Fuuasr] ‘1oddns asnos pue ‘sansst Koy
Jo uonerapisuoo adernoous ‘uotuido orqnd s10[dx2 0) pasn anbiuyda)
A2U € OSs[e sI 1] ‘onFojelp Aue Jo joadse [ejuswepuny e st Juiuaysry

"Ssaualeme asesIour ueo aoeds uado jo swoy;
3y} punore paIvjuId UAIP[IYD IOJ SIUIANDE pue ‘S[eAlsa) ‘sdiny pioiy
‘smoys opI[s ‘saInd| aoeds uado jo uonewardde ue Suirdoaasp
premo) Aem Zuol e.o0F ueo sioopino oy Surkofus pue ‘1oydne|
uawutenouy  jssIojul yJead ued pue uny sie SIUIAY [BUOCIEINDH

‘Ajunwwod,”
ays jo ssouarsyald ayj sjeorpur ueds adeds uado Jo sadAy Suiedwoo
suonsen) ‘skeAIns 100p-0}-100p 10 ‘prew ‘auoyd Aq payoear A[iseo
3q ueo o[duwres saneIussaidal v Ing ‘a[qIses] jou SI Ljunwwos aInua
ay) Juthanins ‘Ajensy ‘uoyye Juruuerd soeds wado oy) o) sjdoad
alouw 113[e o3 Aunpioddo ue 1930 os[e Asyy 'sonjea s, Apunwiwod
mok jo marazeso [erauaf e 108 0) Aem oanoajye ue are sfaaing

“Sungsw saljonpoid e Suipjoy
10§ s10ydsouye ajqeoJwod e Juneasd s1s998ns ,Sunay oqng.e dn

4!

*u0118)uds3Id Yy MaIA UBD
{18 08 *[eL3jBW pIIUISILd 3y} plemo)
pa(3us ‘sajqer jo sdnoid pue sjasea
Auew ajes0di0ouf SjBULIOJ dANBAOUU]

'

‘|enpiaiput auo

Aue £q uoneuiwop 3y Juimo||s uay)
1oy UolssosIp dnoiad s1150) 1BWLI0 .
: 'sdnosd

jeuutoju ‘1ajjewus wiyum ajedotued oy
J1e s93eanooua 1y souis Juitepiunuy sso)
st dnjos siyj *31qe) Jad sjuedidiped
8-9 Ueyl 3low ou jo sdnosd uoissnasip
[18ws yum ‘asaydsowns snojoeds
‘paxe|as B 21810 SIBULIOJ dALIBAOUU]

IN0KBT] aApBAOUU]

/‘\I

mggm
TANIRAN,
= e

“[euajew pajussaid maia

01 sjuedidiued (|8 moje
Jou Op §)BULIO) piBpURIS
"UOISSNOSIP

dnoid 103 8uimojie

UBY) J2Y)BI {ENPIAIPUL
ue Aq uotieulwop
$12)50J JBULO0

'59|qe1 Papmosd ‘38ie| 1
edisiaed o) Koy

$59) 218 syuedionie,
‘uopiepIw Ul

Jo asydsousje

UB 218210 SIBWIOJ
Bunoows prepusig

.:o»a.q A LINTEI Tilg

ONLLAFAW O1T781d V d1 ONLLLIS




.

"SNSUASU0D KHUNWUIOD
9y} PURISIOPUN PUE J)EDIUNWIWIOD O} PAsn 9q UBD S)USWTIOD PIPIOIII
‘ss3001d oYy ul Joje] penuasss st seapl pue ‘syySnoyy ‘suorurdo
s o1doad Funuswmnoo(] -adesspue] oy aa1901ad ojdoad moy souanpur
[[e ‘SiIsata)ul [e1oads pue ‘punole 9A0OLW 0} AJ1[IQe ‘UOYIPUOD JIWOUOIE
'Spa3u pue sanjea JUQI3JIIp 9ARY U3)jo ,m:O:_Um.: jelnjind pue ‘S9X9s

‘suoiiar ‘suoissayoid ‘sdnoid ofe juoropyiyq  aimord osoeds uado

241 1IN0 spunos spunoidyoeq asioalp woJy a(doad woiy ndur Funlen

el

(seapt spuedppaed)

Jsuae] Ino aarasaxd

0} ‘BuiqKus 1 ‘Gurop aq Im pnoys g A
*13)dRIBYD [eInt pus AWOU0d?

s Ajunuued Ine uy 3o juedyudis
e AKeid sospadasyua jeanyndpady

(seapt sauedppaeg)

alugyy nok op yegm

2oeds uado se padeuew aq pinod
PAYSIaJEM AYY, “JIAL YY) wodj SIWOD
Jajesm Jupjuup 1no jey) momy nod piq

(seapy suedpped)

40P 3M pInoys jeypq

‘aopnjiod aje pue J3jem

14 swajqoad Suyavy s1 SHrunwiwod anQ

(seapy suedpiiied)

*AjInyaaed uaysy) os adeds

uado Jo uopnyuyap JudIYYLP daey Jjdoad
juasayyl (delrdoadde -aq soeds uado
pInom J13Ym pue moy ;s! Ajunuwiod
ano ur deds wado jupyy nok op eys
*(328ds uado Jo sadA) jo aduea
ujejdx?)aq ued 3] ‘Lpunwuiod anbjun
yoea £q pauiyap aq 0y spaau deds uadQ

1pa023Yy

IS %9 MY

98y

HALREN |
HWIISIT @ HSY

BELR |

HIATIREM |

URISIT P ASY

e

HOALREN |

TUIISIT R} NSV

yoeyg

NOISSES ONINILSIT V 40 A TdINVXH

I X0d




LPISTIIDAPE []9M U3 JUIAD JmAUdA[oAT] dIjgnd anof sey x
'SpIOM puesnoys B ypiom st 3anjoid e - woppejuasaad Lue
ut s|qenjeaul 3q ued sduimeap pue ‘syderdojoyd ‘sapig *
L5851 SSI0U0S ‘A8 JUISII *
;9oeds nado ynoqe suoispap ul Suyedpnaed jnoqe
' PAJRXd AUNWIWOd 3y3 PR3 [IM SINIANDE JO 105 JBYAL *
cweagdoad ayy juswajdun
0} d[qejieae si 310JJ2 [punostod pue [epUBUY Yonuw Moy "
LI JUSUIdAJOAU] AJIUnuIunIod
saop smoy pue dajs yoed a0} JWBIY dW) YI SI IBYAA *
(S3unasw pue sdoysHIOM INPIYIS 03 A[dUIl) M ST UIYAA *
. £9A13yJo pue djelidoadde yuawaajoaur dignd s} udIYAA *

(999 ‘syyoad-uou ‘sapudde srqnd
‘S)uapnis) S3uaAd JUIWAA[OAUI LJIunwwod 3ay3 yuam dpy

0} padde; aq ued jey) suoneziuedio Suysixa aaay) aay *
JANunuuod sy woay juem nok op Jeym

) ‘JU3Ad JUSWIIA[OATI AJUNUWILIOD B JO IXIJUOD ) UIYHAA "
JUIYF UYdBAI NOA UBd MOY ;AJIUNUINIOD ay)

dn ajew sdnoad [e190s JeyYAp - Apunmwwod anok auya( *

DSV



judwadeurw 22100831 [BINJET
Aejd 03 wazppyo 10§ saoeld
SANSS] PALJHUIPI-JUIWILIIA0T
Lnunpioddo (euoneasdaa
suoyeindod jewue swed
uopeAIasaad dLI0)SIY
juowdo[aAap J1wIouU0d
spooyaoqy3sau jaynb
sapads pasaduepua
UOJ}IBIIXI jBIdUjW
LAJUNUWIWod Jo asuas

pue| uLigj Jo ssoj

sIY3 Joumopuel

SM3JA JApPORIYE

s901A19s 2jjqnd

Aujenb 13)8M

[meads ueqan

uo{soJa [ios

s¥aIe Ypsmoad

speoa Asnq

uo[}€aIIII

uonnjjod

duipooy

spug|am

PPN

ey -

wsLnoy -

speay -

10 -

sqof -

SANSSI AOVAS -NIJO JO LSI'T A'TdINVS

7 Xo0d

ST

"UOISIAS[3} UO Sj0ds smau pue ‘sajone radedsmau ‘smoys y{e) o1pel
y3noiy; senssi soeds uado ureidxe o) semumioddo oyej, ‘paeys
3q 0) paau 29eds uado [e00] 1noqe paured 93pa|mouy pue polJHUIP!
sansst ay], INJO0 SN UOHEONPa PUB UOISSNISIP AJIURWWOD
jo [eap 1ea18 e ‘pajeroardde pue poojsiopun st aoeds uado alojog

‘suonnjos pue sonriolid Ojul W3y} WIN) pue SInss!
aje} 0} s1 [e0d oy Inq sjutejdwoo Auew aq [[Im 21ay], “juepoduwl
se Kuopt Aew Ayunwwod 1nok jeyy sensst Jo isi| sjdwes e saaId
7 X0g °oluaos pue pyim se ANpqiSie 10§ SISAU [ed0[ Apnis o} pue
saoueutpio Juruoz ssed o0 suetuidiiA oAl oW ueo Aemydiy 1o aui]
1amod pasodold e o 1ea1y) paatsolad ayy ‘ejdwiexa 104 -soeds usdo
J0 uonoajoid ajeAnow UED SInssI paaladiad Jo [Bay 'SUOHEN)IS 3SOY])
JO $a1oeOLUl pue punoidoeq oYy olojdxyg spuel usdo sdusnjjul
jey; soniunpioddo pue swajqord pealediad jnoqe SUIZND YSY
"}10m 0} UI9q UBO A)TUNWILIOD O} YOIYM Ul J1oMmawWel] e se pajussaid
39 ued uoneuLOJul 9dInosal Areurwiard pue (spue| paumo-Ad1qnd
pUE SpUE[}9m SE UONS) SINSSI PIJHUSP! JUIWUIIAOD  *SUOISSAOSIP
30NPONUI O} Pasn 3q UBd UONBWIOJUI [ed1UYyd9) pue ‘[eontjod ‘[edo]

‘fyiunuItoo ayj Jo
aejuaniad 28Je] & woiy suonoeal 10119 APUIIDIIJe Ued AJyj Isnedsaq
arendoidde Kjjeoadse ale saains pue sdoysyiopy sansst SurLInuapl
10§ a[qen[eaut aq ued | doI§, Ul Paquosep sanbiuyos) JusWA[OAUT
Ajunwwoy  'pug] J109JJ9 JBY} SUOISIOSP SOYEW OUm dUOAUE
1sIsse A[1e213 [[1m SuI90U0d [eo0] Suipuejsiopun) ‘soeds uado josjoid
01 anJoferp spim-Ajunwwoo jo Juruuidaq oy st sansst Fuihynuapl

. STNSST AN
P 4

{ v

/’(k\ GGGGOOOOOOOOOGN %@



pajuasaad soeds mado jnoqe seapi saey 03 Ajunpreddo
219} S| (XBWIP B 0 SUIWI0d 3q INSSI Ay} |(IM UWIYAA
aoeds wado aduanpuy pnod jeqs sadUBISWINIID AJIIUIP]
(seaae nado a4.1959ad 03 1972803 HI0M 03 PIDUIATGD

3q siaumopue| pue S§ULUINIAA0S ‘siadojasdp uv)
;2oeds uado jo

juawdo[paap A|13p1o ay) uy pajsazayul JUIWNIIA0S [RIO] S]
¢3deds uado pasodouad 1o Suysixa

£q papagye Ajunwuiod. 9y} Uy SAOHEIO| Y} 3IB IIYA
;oouds uado saSenew ogpy ¢ swajqoad

ISN-pue] 2A]0S 0} S3ueyd 3upjeunl 10 Ijqisuodsaa s§ OYpN
;deds wado s Hununuod anok 3d3yje £ayy op Moy
(sunjqoxd jejudwIuoaIAud [B30] oJ13ds anof ale Jeypp
£592an0s3J 333301d 03 Aem ® Jo\pue

{003 ymowadeuew YImold e aq ueid soeds wado ue [ian
J([enuapisal ‘[epJaWW0d ‘eLIjSNpU) Sasn pue|
Asmyur-ydrg  d0j  pasdxagaad a8 suOEIO]  JRyYAA
;spue| uado 3unsixa 0y jeaa 8 3ard1ad oyqnd ayg) saog
Zadeds uado

se seaae uneadisap jnoqe asey ajdoad op SWIIIUOD JeyY AL
{SIAYI0 J3A0 Paadjoad 39S 03 31| AJIUNUWIOD

3y} pInom $321n0Sdd [ENSIA PUE ‘|BINIImd ‘[eAnjed YOIy
cpuads 03 uim ardoad aae ‘Aue J1 ‘Yonw moy
Jparowoad 23s 03 NI pnom

aldoad jBY) SOWIAIJOE [RUONEAIIAI JOOPINO I} 1Y
JPaIdEs JApIsuod AJjjunuiuod ayj saop saded [epads ey

L P312PISU0d aq pinoys jey) sanuiortd £1epuodas 3ady) a1y

{P33ajoad 238 0} JueM
£ayy op sadejd Jeyps ;anjea ajdoad op sadeds uado jeypss

SV

91

aviaD AEJIONVANT

‘S19U1IE)
pue ‘szaumoawroy ‘sdnoid [ejuswuoliaud ‘sdnoid jsargul [eroads
‘SUOIJBZIUEZIO DIAJD ‘90I9WIWIOD JO IdQWEYD ‘suonjeziuedIlo ssauisng
‘sotouade ojealid ‘sioyewIme| ‘[IOUNOD UMO} J0 Ao ‘siosialadns
Jo pireog Kunod oy ‘uorsstwiuwod Juruuepd oayr :sowds uado
105 Anpiqisuodsal uo 9de) ABW OYm 2s50Y) JO aWOS aie Juimo[[o) Y],
‘(ueyd jeoo; 1ok ur pajeudisap soeds uado 393) ueyd aarsuayaidwoo
umo) 10 Ajunoo 1nof jo ssjepdn pue ‘suSiedwes jeonrod ‘s3unssw
(S10s1a19d0s ‘sBunosw s,1030911p JO pIeoq ‘maiaal Suiuoz ‘sSuueay
ongnd :opnpout sonsst aoeds usdo Supuosard 1o soniumioddo
JWog  'paAjoaul 198 01 WYl {SY  "UOHBWIOUL 30IA0SAI 10
‘reouitjod ‘[e8a] 10§ woy) ¥ysy -suorurdo 119Y) 10J YSE pue WIY) 3)Lim
1o {jen) -ooeds uodo Fuikonsop\uipaoauod 10 3urdojoasp ‘Surdeuriy
Jo siadse |je 1o} a[qIsuodsal asoy) JO $9SSIIPPE pue SoWEl puly



"uoljewIojul
JUBAD[D) OO pUE ‘[eAlains saiads o) 0} [eonio je)iqey adA) aipy
‘s910ads © JO UCHEOO] J0BX2 JY) SB YONS ‘S[Ie}ap Jeniqey dijioads aiow
aanbar Aew ‘Buipling pue Juiperd se yons ‘syoafoxd yuswdojaasp ang
‘ale [[ews e uey) ‘(paysiajesm e spdwexe 10y) 1x9)uod Sutuueld pue]
Jeuoiar e uly)im oFeurw o) 19Ises si soroads paroduepus y ‘(saloe
056 A1arewnxoidde) syoo[q. anuiw sUo UNM sa10ads Jo uoneso[ ay)
K1uo saseo[d1 pue JARISUS soroads paroFuepus Jo UOHEIO] 10EXD oY)
s10pIsu0o weifold aFeIual [eIMEN S,UONE2I09Y PUE UONEAIISUOD)
jo osuwzeda oy], -[esousd olow 9q Aew Pajdd[[Od UOTBULIOJUL
seale 108le] 10J O[IYm ‘[edNLID SI BJBP JO ADRINDOE 9yl ‘suonen)s
oyyrads ays pue seose [[ews 104 Sunsyjed uonewIojul Mok oping
OS[e [[IM Ullm PIuIadu0d s| Ajunwuiod Imok puej Jo junowe oy

‘11e19p JO [9A9] s,310330 Suiuuerd Inok pue eore pue|
Yy} suiwIajap [[Im pajosjord s901n0sas Jo sadLy ayj pue Ajrunwiwod
oY} JO 9ZIS Y], "INO}. [euolFa1-OHIOISIY ue 10 ‘seale juowofeuews
15010} ‘s9ynol uopeIBIWL SJIpIIM ‘spue| [eimy[noude ‘spoysisjem
se yons ‘sesle soeds usdo 1081e JuiSeurwr opnpouwr Aew uoidar 10
Aunoo ¥ Jo senuoud syJ UMOIUMOP Y3noly) SMO[J. Jel; 19All € JO
uopeaynneaq ayj pue ‘syred ‘syoeq jos Bulpyinq soeds uado a3eInoque
01 1M Aew )19 v ‘Um0 UI 9snoY }Saplo ayy pue ‘suapied onqnd
‘uga1d umoy 9} YIIM PpauIaduod 3q ABW UMO) [[BWUS ¥ pajsalajul
st Ajunwwos e yawym ui 9oeds uado jo 9Feasoe ay) uo Juipuadep
sAem JuaIayip ut payoeordde oq ueo pue| SuiSeuew pue Funosjoig

'sonuonid Sumas uaym souepodun jsowaloy Jo skempe
ole 19yes pue ‘alej{am ‘yyeoy olqng -jueoudrs o1 Loy Aym
pue ‘Gurosjord Jo Aypom seoInoser pue saoeld owel A1resiyroeds 03

L1

SAILI™YOIYd ADVAS NIdO ONIDNVTIVE

{P21221014 S231M0sY ddedg uadQ) 2as o) luem 3|d0dd O 1M

LUOID2I01] J0 AYUOM 1B $22IN0SDY d3edS uadQ) Ieym

. ajdoad
yse ‘sdoysyiom se yous ‘sonbruyos) juswaafoaur Apunwwos Juisn
Jua1ajjip A19a aq ppnom ssyoeordde ireyy ynq ‘puequirey Jurarssaid
SUI[IopUN [[e SUIIOUOD 9S3YJ], onss! Joyjoue 10 ‘sonpord ysaig
Jo Ay[iqe[ieAe o) 10 ‘puejwie] Jo smala [erojsed ‘Awouods Furwiey
[e20] ay; st Ajuourd [e51 9Y) JI JNO puIJ ‘OnsSI [eINIID B SB pUBjULIE)
solnuapl AJUNWWIOS Inok J  “JUOIjsI0y oy 0) juepodwn jsow
oy syind pue sonsst aoeds uado sauryep 12Ny ‘,senuond - ¢ dag,

— STILLRIORI
™\
\_/

Yo it

OOOOOOOOOOOOOO@ %@



81

s)sa1)u] jo symjo -

saun8pry -

SPIYSMIIA -

SEAXY JJADS JUBIYIRBIS -

. sfemudaln -
sfemyaed pue siemiq -

STOYNOSHA "TVNSIA

SSIWIAP{IAA -

sgaxy Buigsygy pue Supuny ANqng -
seaay [eatuejog pue JNPIIM -
Spuepam -

SPaYSIAEA -

sadojg daxyg -

SABMpOO[] pUB SIAATY -

sa10yg pue saje] -

)sax04 -
sajrenjoues pug -
((A1ddns Jajem SupjoLIp uesp e ulejUleWw S3YITIEY pUE SEIIY [BISe0)) -
djpy pInom J10A19saX J9jeM SUC{ULIP B 9A0QE PIYSI3jEm SIOANOSHYA "TVHNLLVN
e Supoaroad ‘opduexs 1o0]) axejpm pus ‘Kjayes ‘yiresy ,
s Ayunuwiwoes anof ajoad dppy aoeds uwado meo moy " SRR -
$211)8 31 ‘uo13aa k ‘A)unod e ‘paysiajem e ‘pooiroqydpu saypInyy -
e--p333930ad 3oeds mado ass o) juem ajdoad op araypp . suliey -
SBIIY [eUOlIvalddy -
Jyueproduwy axe saseqd jeyam ‘sadanosal [epads paodag * opeg -
N‘ﬁﬂﬁu_-:cwmw SIOMIS|(] pue saus JlosiIy -
way) Sew jeyj SIDIN0SAL ISOY) INOGE 1 S1 JBUAA * pueuIey -
. {PINJEA SDIN0SIL YY) AL AYA * saj1g [ed1dojoaynay -
sanjea agdoad op $92an0sax oyads JeYp * 1SADYNOSTY TVINIIND
Juepodwt jsour atfy yaed ajdoad op sauo
Ppiys ¢, 7 dayg, ut juerrodurr se payiuapy sansst a3 JO * SADANOSTH ALMORId ATHISSOd A0 IS1T V
, £ X0d

DISY



61

AJDVHNIIY dVIA 4O SANSSI 'SuoneAIasqo p[ely Sunjew (7) pue :saoinos paystjqndun pue paystqnd
. Sunsixo wouy ejep Sunroyied (1) :opnoul erep Junoa|jod 10J SPOYISA

VLV ONILDATIOD

) ‘sjiejid uowwod Auew proae
dpay [m ejep JO 9sn 5y} 01 [RJUSLUEPUN] SITSS! [BI2AAS JO malaal
e SISA[euE pue Uond3[{0d elep ojul Sula[ap 210J3q ‘sAem JUaIaJJIp
Auews ui pajpuey 5q Ued BIR(] -2OUEISISSE 19JJ0 UED swIl) ajeand
pue ‘sapisiaamun ‘saotjjo Suruuerd [elapay pue ‘aeis ‘Auno) diay
e S Suiuued [ruoissajoid o35 01 [nyasn si 1 poyge Bunayred uoneuwllojul
depy J115VYQ uo [EnuLiog ue Suniels a10jog  'savinosal oY) juasaxdorsit pue Apsoo aq
UOHIN|(O 121EMPUNOINy MmO PINOD s)msa1 a1 10 10 JYInoy) [[om 3q O pasu SINIANDE paje[al-ele(d

LR

WSS D], V_S\Qs,\c PAAASIZD JOU SAOYNULS

‘spug] soeds uado Jo uonensiufWpE pue Juswafeuews oY) aotdwr ued
suonepadxe s ANunwwods sy Juneow st soeds uado [fam moy moqe
uoneutoyur Juprayied ¢, soueusjuiely - £ daig, ur UsAg SUOISIOAP
opmnd dioy ueo sisfjeue ejep e ‘suoneso] aoeds uado pasodoid
Gunenjeas uoypy  senuoud [eoo] aoeld o1 sraym Ajueo djey
ued [erjuajod YIMOIT pue SOINOSAI [BOO] INOQE UOIBWLIOJUI Pojle1ap
ayads ¢, doig senuoud, Sumas oy ul  "SIEANY) PuE SaNjlUSLIE
soeds usdo [eoo| sonponur Aprqnd o3 -, dayg somss] Ajnuapy,
ay) 330 Sunyory uUsym [nyesn aq ueo uoys Sunsyied eep Areurwifeid
Vv Ise] o) Uey) pajrejap atow st oseyd oAIssa0ons yoey "sse00xd

Suruuerd oy 1moySnory SuuoyreS eiep jo saseyd [eranss 3t Y]

DONREATHLYD NOLLYRIOIINI

uOIoI0} tontay

ungivoop paddopy

dujy uo Fuudg Jo uoneso *\g/ﬁ
/ \ 00000000000000@ g@

A T




SSAO0Ud AVTIIAO THL

=)

S[10S swiLl]
|

v
%6 > adojg

1adsy wayinog

I

ansodwo)

- JO poypw € SI JLLSVId ‘¥eyinbe ay) yo (o1neipAy) Ananonpuod
st D pue ‘ouoz asopea oy jo pedwi si | ‘(adojs) owyderdodoy st |
‘e1paw [10S ST § ‘eIpawl 1ajinbe s1 v 981ey0a1 (Jou) sty ‘19jempunoid
o} yidop st @ wAuoroe ue sI DILSYYJ -uoneulojur [eurduo

Jo Aoemooe o) Jn[ip ued sisk[eue eyep moy jo apdwexs pood e’

saptaoid Suiddew £)1j1qeIsUInA J)empunold Jo WoIsAs DILSVIA YL
"J9AB] BIEP 9)BINOOE )SBI] 9Y) JO JBY) 9Q PINOMm ADBINOOR WINWIIXEW
s .uoneaul[ep Junnsal Y] ‘ISA9MOF]  "SOIORINODE JUBpUINE 1)
U)Im [[e ‘Biep asn-pue] pue ‘sad£) uoneiafes ‘uorjewIoUI STI0S AB[19A0
Kew Koy “enqey s juerd paroBuepus ue jnoqe pauraduod st dnoid e Jt
‘aoue)sul 1o °sisK[eue ejep 2JnISUOd ey} SonIAlOR 9Yj--PIe[IoA0 pue
‘paulquiod ‘pasn ST BlEp se Ajiidwe erep ylim pajeIoOSSE suoneynury

WILVA ONIZATVNY

0T

‘S1asn elep Jo
suonejoadxa oy uo a1e A3y se ejep Jo Ayrfenb Ay Uo SILIBIUSWILIOD
yonw o0s jou oIe suonepw 9say),  -(suUojspues eIoIBOSN],
‘salros [1os sy19g “89) son0Fared joupsip ol (¥dor ‘pos “39)
e)ep Jo sod£) Jo wnapoads sjrurjul ue AJIssed o) pasu 9y pue sjutod
wEEEam pajiun] uo paseq sle suonejordisjul 1oyl  suonejIW|
JUBseLUI 0ABY UOHEWIOUI Jo sadAy 130 pue ‘A80[0a8 ‘siros ‘uolyse]
1] ul )99 Oz 01 dn louo jusloyul saey Aew sdew owydeirSodo)
anuiw ¢/ 991a19§ o130j090) G oYL  '(Seul] INOJUOD UIIM)Iq
ooeds oYy £q pajuosardol oOUBISIP [EONOA 9Y)) [BAISIUL INOJUOD
1Y) AQ papioJJe 1eiap JO [9a3] 9y AJuo apraoid inq ‘pue| ay) jo
Inojuod oy yussaidal sdew owydeadodo) ‘ojdwexs 1o, *,S1s1x2 £[jeal,
JeUA ‘ABM 10BXUT UE Ul ‘9qLIOSIp JeY) UOLEWIO)Ul JO s9o01d Junioyied
K[aAnpalas st 10je313s0AU1 9], "PlAOm [eal oy AJipduiis 0 swie jey)
Ananoe ue st ejep Sunosfjo) A[eal Jo uondldssp joexs ue sonpold
10U [[im Aoy ‘parolyed a1e eiep I9AMmOY ey 3ZHeal 03 juepodwi st ]

‘aseq Biep 19)ndwod € yiim uonounfuod uy pasn aq 0) UiioJ
[eng1p Ul 9[QE[IBAE o€ BJEp SWOS °931) 218 UOHEBLUIOJUI IS0 o[Iym
99} B 10J 9|qR[IBAE 9J8 BJEp SUIOS ‘UOMBUWLIOJUI 9y} UIeIqO O} 10'jU0d
o1 £>uade oy pue eiep paysiqnd jo uaalf are sapdwexa ‘qp pue ey
X0g uj "sale1ql] 11ay) ¥oayo pue s[jeds auoyd maj e oYy "S20IN0SAI
snotea Auelwl UO SIIPMYS [BDO[ JONPUOD UJO SUOHMSUL IIEISAI
Iay)0 pue sapIsIsAluf)  uopewiojul paystjgndun pue paysiqnd
JO s90In0s Iayin} mowy Aew Aay], eore Inok Jo adpajmouy
eads ymm SI5Y)0 pue ‘suelIoSly ‘Salouade  [RD0|  ‘SI91S3I0)
fiunod  ‘sjuefe  uotsusixs  ‘sjuswntedop Suiuuerd ‘suorssiuuiod
1psip Juwuerd ‘voisstwwos Funuuerd [820] IN0A Wi Iy

"9pnjoul jou Aeur $30IN0S 9SAY) JeY) SaInjea] pajrejap srouwr Surppe
pue $301n0s Fuysixs jJo Aowinooe ay) Fumyooys £q Ppayos|jod elep
Jo Anjenb oyj ooueyua Ued SUONRAISSAO plal] 'patnbar asnradxa pue -
‘1500 “OWIT} AU} SZIWHUIW O} I9PIO Ul YIom P[oY oping pue opasosad
pInoYs $e2In0S Junsixe Fulzinn jeyj S9IeIdIp WOPSIM UOWIWO))



12
— : ‘ejep pasoiied Keidsip pue
AS15ug pUE SpIaULY SR Jo waunedaq anidwod 01 moy Jo 9jdwexa ue S| uonEUAWNOOP S, AIUN0)) S|IEWAQLY
"By [eImy, JO UOLEAISSUOD PUe UONESNUAp! XAyl 1oj jurod
JA10e10qe swayshs poddng uwonewsopuy - Funyrels e apraoid oy pue !saoinosal juedywFis Juikynuapr £q Sunjew
JUSLLIUOJIAUY 2Y) UO [IDUN0O)) - uorIsIap oEzm 0} suUonouUny OMJ 9AI9S O} papuajul st ‘dew palitdieliel]
£10)udAU] SPUB[IIAL [CUOlEN - 201n0sa1 Ajunod e se umelsp ‘depy jdeouo) asoedg uadg i1ayJ,
«A10110qeT Swaiskg noddng uonewsoyuy - ‘ooeds uodo se 9A13sU0D 10 9AI9sa1d 0} spuej juepodwr jsow oY)
asq] puey - AJ1juapl 0 12pI0 Ul S30In0S3l Jueoyiudis A[feoof uipreSer uonewIout
$90JN0SaY [BIAUIAl JO UOISIAI “WIINNA VA - a[qe[leae A[JuolInd e PIJEpPI[OSUODd aaey Kay] -Mojjs Fuusyied
Aydesdodoy, 3sxey - uoneuriojur yidop-ur ue uayeuspun KpUedsl sey AjUnod) slewaqry
s90Inosay ouoIsIH Jo 1dsq VA -
§90IN0S3Y [BISUIA JO UOISIAIQ x.mw,wn,__,%mw RO "ssa001d Butuuerd oy noySnoay; pawnoyur 1day 3q
KSopoasy - Lnunuwnwos sy 1eyy weptodunr st 3] 'ssasoxd Juruueld aoeds uado ay)
UoN231014 #00][0] UED AJIUNWUIOD 31} OS ‘S[OOYOS PUE SILIBIQI[ SE YONS ‘SUOIED0]
PoOJ JO NEdINg ‘U01EII0IY PUE UOIBAISSUOY) JO 1d3( VA - onqnd utl sdew pue [eusjews uAPUM 20B[ OO] O} AHUNUWILIOD
(VINT) £ouady wowoeSeuepy AousBiowy eiopay - 19y} Juem A3() MOY INOQE SUOISIOAp Pood ayew Ajunwwod sy
ujelg pooyy - ut asoyy diay 14 Apeso sis[eue pue ejep o) Junuassry ‘paddew
afeiuoy (rImEN 10 u9ljlIm aq ABUI UOTRULIOJUI oY I puejsiapun A[ises Ued SI194j0
JO UOISIAI(] ‘UONEAIdDY. PUE UOHEAIISUOY) JO 1o VA - JEY) OS PIJUSWNOOP 2q O} SPIsu I PO[[0D ST UOHBWIOJUT Y} 20U
sau9ysty pueju] pue swen jo idog VA -
sapadg pato3uepuy - 'VLVA ONIddVIA ANV ONLINTWNOO0d
f1opesoqe] swaisAs noddng uonewioju) -
sdewoog ‘uswiuolIAUg 3Y) U0 [19Un0)) -
wjeq sydesdoan jendiq - -s53001d
‘ PIEOH 9AED VA - Suiuueld sy Jo 0)SEW 9y} JOU PUE [0O] B 9q PINOYS ele(] ‘udisop
121908 {e2130]09]ads |euOnEN -
saaw5) .: wexdoid yo uondasour ay; 1e s219aens sisA[eue pue Sunisyied ejep yim
sa01nosay ouoisty Jo 1daq VA - PaJeUIPIOO aq IS (souoz Kepreao “8+9) asn eyep jo suoneoidde
£Sojoayaay - ayy -sfoo} eyep snotiea Jo sanipiqeded auy yim auyy ut 1yInalq aq 01
. suonepadxa 1asn ejep 10] paau 3y) Sassalppe Jnq ‘onbruys; sisfjeue
ADNADV VIVd ejep 1oyjo Aue 10 ‘DILSVY({ WOy 1PENIp jou ssop sy ‘uredy
*9Z1S UT 3I0W IO SIdE (J(| Seale 0} pazi[elausd aq A{uo ued ‘1oaamoy
SADANOS SLI ANV NOLLVINHOJINI ‘9911039)0 paddews yueipnsal oy ], ‘Jupjuel jeury e 3onpoid o) paySiom
ep XOd pue pourquod ‘paAR[I3A0 aJe $o1I0F9IED BlEp U9AIS ‘DILSVYd
YIAL  CUONEUIWEIUOD Iojempunold jo seare [enusjod Furddew



'sanijiqedes 1oyndwios saey Apessje Keur SIayjo IO JUSWIUIIA0G
[e00] INOX  'S}OJJ2 9jeulplo0n)  SUOISSIWwod jouysip Suruued
[eoo] pue ‘(suiny Fupesurdus "9°r) SIOpPUSA [BD0] JUSWILOIIAUY
oy uo puno) oy ‘¢ISSI) qe1 swysg oddng uoneuLojul
SutrsourBuy [eImnousy Yosl, BIMENA 9yl ‘SaNISIAAIUN {RIO[ JO
sjuounteda(q AydeiSoan) :ajqefieae are oouepind juswaFeueu pue ejep
JO saoInos eraass eruSiA uy (wajss ay) jo jusuodwroo aaisuadxe
1sow ay) ST yolym) nduy pue uonisinboe ejep pue ‘siefjop puesnoi
palpuny suU0 O} Ud} JO juUAWSaAul juoxy-dn ue ‘srdoad pareanow
annbar Aays inq aordunts syser ayew siandwoy) “Aj[es0] 9[qe[IEAE SI
e aremijos SI0 ann 10 Juiddew pajewoine osp) -Suiddew Kyynn
pue ‘sdews [sored xe; Surpesddn ‘voneuswsidunr §1e-LousSrowyg
I ‘S9AINSIQO [E20] IAYI0 Yiim PIIBUIPIOOD 9q A[9AND3)J9 UED
Buiuued aoeds uedo 103 syerrdordde swsisds 1aindwos uy JusunssAU]

‘giep payendrew -Jondwod Jo saBejueapesip

pue sofejueape oY) puesiapun nof oIns oyew ‘woisAs I19yndwod .

e ul Asuow pue swy Jupssaur s1ojag  ssaooid uoneinduew’
BIEP 9} UL pUR Bjep 90100S U juasayul AOBINDOE JO SINSSI O} IALISUIS
2wo23q 0} siasn 19jnduioo J0j jeomo st 1 ‘Fuiuueld 9010021 10J pasn
A19pim o10W SWO0d3q s19jndwod sy *pajou aq OS[e PINOYS SuoRIIWI]
neayy nq Supyoeox el sI [enusjod 110yy  uONBUIIOJUL 9I0)S pUe
aziued10 o} pasn aq ued (S[O) swasks uonewojur oydesdosd pue
swalsks aseq eiep 19)nduwod ‘oseyd sisAjeur pue UOIDA[(OO BIBD A U]

:SUALNINOD

[44

-a1mynoudy Jo a8ajj00 ‘Fuussuifug eimnoudy Joidag
yosl, elmdnA oy Jo 1ed si Krojesoqe] swaisks yoddng uoneuuojuy ayf

sarouade Suruued Juswuisrod [eoo -
A seaay Juiuoz -
93O [ruoiFay Iarep ‘Aifen)d) [ejuswuonaug jo idoq VA -
$32aN059Y JAJRA) -
satuedwo) Kynn [edoq] -
S0 Olqnd/saousle Sutuueld juawuiaaad jeoo -
(58D ‘Jamag ‘AdEAL) sanyn -
KaaIng [eo180j020 'S'N -
53211089y [eLaUl]y Jo uoisialg ‘LHWNING VA -
Agdeadodoy, -
uoLEa129Y PuUE UoNEAIISUOD) JO 1dad VA -
sfemfg pue SIIATY dIuadg MG -
90JAISS UONRAIISUOD [10S "S-
sAaaang [1o§ -
LHAWNA VA -
v sIjopiulg -
S95U310G SULIBIA JO B:wmﬁ:.. VA -
21n)Ba AulpIoYS -
(LOAA) uonenodsuel], jo idaq ey -
satouafe Suiuueld 1uswureaod oo -
s{emdq pue speoy -
UONBAIISUOD) JajeA PUE :
{10S JO UOISIAI(] ‘uaijeassay pue uofeatasuo)) Jo idaq VA -
201A19G JoWASUO)) pue [einjnoudy jo ide@ VA -
. 20IAIOS UONBAIISUOY) (10§ 'S( -
puBjuLITy ULl -

AONIOV V.Ivd

SHDOYNOS SLI ANV NOILVINJOANI
ar XO0d




£
Z%
. h .
l w \u*v w
- K
-
e [
— i.\v
— 7 .
. v )72
—_— ¢
—_— fan be
——
— Ty
— Fond
— ."\*\73
al
] P! i
— e o
— 14
—] el Y
———
Pu—— 2/ «.1\
= )’
um\\\\ ™
—_— =
= 4 LADUEBISISSE JO AQ (SUBLIOISIY)
= — ! .\AL\\ isnenads jeao] Jo sanisdaatun SJoOYyas  [edop pinon) *
AL e —
= = , v JPATUDWND0P 3q JULAYIBT UONRULIOJUL 3Y) {IM MOE] *
= ——— g [
= < =) —] =" : et (c31doad drwapede ‘SueLIOISIY ‘SUIZHID
=] = WY , A Rud P1O)  opaddey 3q ued jeyy adpamowny jepads sey oyap X
= e &.\Qﬂ it "1, SISO I Iim yonu
= 2 L At— p MO PUE UOGHIEWLIO UL PIPaau Yyl 139([0d 01 duiod st oy .
e . v b (OPEUL 3G 0) Padu SUOHEAIISGO PIAY 1BYA %
= _ ‘v‘w« w8 J3qepieae vonjeurtojul paysiqnd a1y S| .
N=/= x&w - A P3SN 3q mjep a3y [IMm MoOY *
= . ﬁx LPAAU NOA OP UONIBULIOJUT 1R AA .
£ ) [ g}
o e \ .
= N —— | 3 Ll

i MSYV



*saAn0afqo Jiay) Suneew premo) Suruuefd oFuel
8uo| saping 1eyy ‘ooeds uado Sumsixs Sunosuuco S10pUIND UIBDIS
wepodwr jo ‘dew e poudisap Aayy -lenqey aip[im Juidernoous
pUE ‘sa0In0sal Jojem 109)0id ‘uomnearns: sjowoid o) sem 9ano3(qo
oY, "9sn pue| [BUONEII3I pue suonedso] aoeds uedo pasodoid
pue Sunsixa paurjino uejd sayy ueid aarsuayaidurod Kjunod 13Yy) 03
ueid soeds uado ue pajdope 86T ul Aiuno)) oouusy -poziseydwa aq
1eD Sealk Ua9m)aq SUONOaUU0D pue ‘saseyd ur pauipno uajjo e sueyd

‘sugisop pue-sjeod sords uado aqirosep nof se soiyderd
pue s3en3ue| 1eapo ‘dsuo 9s} -puiw ul siapear mok daoy ‘sdewr pue
suonduosap us)um ygnory) ‘saanos{qo soeds uodo Fururepdxa usyp
oy 1940 2oeds uado opise 19s 0] ylomowell e Julesld a1k noA
18y} 9zZ1jeal ‘uo1dal 10 ‘umoy ‘pooyroqysrou inok Joy suerd Suidojsasp
UayAy  'soniAnOe pue sois ooeds uado pasodord 10 Fupsixa
Sunussaidar sdew omydes8 pue suonduosap UM JO UOHRUIQWIOD
v St ojey) ueld e ur 9jeUIMINS U9jjo ale SaAndafqo eoeds usdQ

‘WINSSNII UIIR ® JB JSHNO] 10
‘as1n02 }103 B uo s191[03 Yiim yse[o Aewr wie) L1rep e Yjim pajeIoosse
A1pupyorwr £siou pue [ows o) ‘ofdurexs 10g. Arejuowajdwod
sem[e jou ore sosn goeds uado JUSIGYJIP puB  SONIALPDR
snolea Jo sgejueape aye) jel) sdnoid juarayip o1e oIoy] ‘eale ay)
Adnoo0 JIm Jeysm pue oym Inoqe Afeoiioads juiyp ‘o1 ‘uonosyord
20IN0S2! ‘UolEaIdal ‘ainjnoude  :sanlanoe jo Ayourea e peyuoddos

ueo spuef uado. jeys 19pIsuod ‘saaldalqo asn-puej JuiAyoads usym

‘saanoe{qo s Ayunwuwrod oA [[iy[ng o} jlomiau
aoeds uado uysixs o4 o) pappe 2q ues spuej soeds uado pasodoiyg
'sasn [e1oads 10) opISE }as pue I[qEN[EA SB PIJIIUIP! Uaaq Apeaie
aaey spue] 9sayy, :(spunoid jooyos pue 239[]0d pue ‘Spue| [e19pa)

v

‘sus213 umo) ‘syted se yous) spue| uado Junsixs st ueld uoneoO|
e Jo suogyoeq pood y ‘uonoajoid [ewads jo Aymom ssoeds usdo
Anuapr nof se ajqenjeaur oq ued ‘, Suusyjen uoneulou] -  daig,
ur paquosap sdew ejep Jurdopaasp jo ssaoord oy, juepodun se
paulysp sey Ajunwwiod Inok s1010e] oY) Yiim 2913e pinoys aoeds usdo
0} UOKESIPap 10J pasodoid puej ay) ‘saanoafqo uoneso dojaaap o]

‘sdats Buuueld om1 FuUIMO[[O] oyl UL pasSSNOSIP 31 , AIUBUAUIBIA,
pUE ,s21891eNS UOIOY,  'POUILLISIP 918 JWIYDS SOUBUIUIRW
e pue saifojens uonoe uaym ueid e O} pappe aq uUeD S[EIAp
nyung c,3uusyien uoneuLoju], pue ¢, sanoud, ‘,SINSS] AJuuap],
‘,sanjep Liunwwo), :sdoys Suwuerd pajojdwos £[snoiasid ay)
Jo suorsnpouod woij melJ ssacoid Sumuerd ay) Jo 3sal sy) ydnoup
palelauad seapr ay; Aq paptoddus aq prnoys saanoafqo soeds uadp

‘pulijaq Afje1 ued Ajrunwwiod
mof jeyy dois sanuysp e st pasn aq [qm aoeds uado moy pue
araym Suturyap A[reajo ‘p10j)s uonoajoid aoeds uado ue up -asuenus
umoy Kreurad s, £)1[e00] 3y 9oueyua 0} 1o ‘pue| {emnoude sarasaid
0) ‘sp[ayj spods 10y apise 13s 3q Aew umo) Jo 93pe oY) uo SpPLy
‘Buiysry pue Sursoued sjowod 10 ‘uiejd pooyy ay; jo o uswdo(aaap
dooy ‘Aiddns 19jem Supjuup Uued[® B 9INSUS P[NOD  IOPLIOD
13Au e Supposjord yuepodurr se sasn urejreo AJnuaspl Aew Ajrunuiuod
Sy 'umo) Jo 98pa 3y} Uo P[al} B IO ‘IOPILIOD ISALL B B SE yons ‘0oe(d
oi10ads e oa19891d 0 Juem Kewr Ajunwwod ok ‘spue| ooeds usdo
[eads Jo asn pue ‘uoneso] sseippe Ajensn soan22[qo soeds uadp

— STALLOTIIO
{ )
\ )

) T 4

OOOOOOOOOOOOOOM %@



Jjuenodug

se poynuap! Ajiunwwod ay) sey sanianoe aoeds uado jeym
(ooeds

uado pasodord io/pue-Sunsixa moys dewr uoneosol e I
(ooeds usdo Jo uopneso] dew

pue AJuUopl 0) pasn aq Pajo3[j0d UOHEBULIOJUI Y)Y [[IM MOH
Jpautejurews aq

01 pasu 1ey) spuef 9oeds uado pajosjordun ‘Funsixs a1ay) oy
{9oeds uado 0y papaAu0d 3q p[noYS JBY) SPUER] 919y} ATy
(91qnedwos aq sesn puej juaselpe I

JAunwwod ay) £q panjea a1t SINIAIDE JEYM

¢uoneudisap 1oy sjendoidde are seare yorym

1noqe suolsoap aping ues saoe[d pan[ea 10 S3DINOSAI JYM
(eoeds uado 103 arenndordde are suopeso[ jeym

D04

dVIA ADV4S NIJO ANV NOLLVINDIY ‘SHUVd
ALNNOD OJNINFH

BAlY
UOHEAIISUOD)

uia)sAg |BJUILUOIIAUY
pasodory g
JSunsxg @

wa)sAS [BUOYBILIIY

NOLLVIDIJISSVY1D
-3OVdS N3dO




pue ‘ uone[n3day, ‘uonsmboy juowuisaon, jo sauogojed ayy
Iopun padnoig oIe JUSUISAJOAU] JUSUINISAOS JSOW 9Y) UM S[O0) OUL
-‘uonedionted UIZHIO ISAYSIY SY) PUER JUIWIAJOAU] JUSWUIOAOT jseI]
31} AEY 18]} 9SOY) 0} FUIAOUI PUE ‘JUSWIA[OAUI JUSUNLIZAOT JO 99130p
15931¢e] o) Aojdura yey) asoy) Yim Sunle)s passnosIp aq J[Im so13aens

‘19419803 noyze Sunueld aoeds uado
Surssedwioous-{e ue spind jel)) SWSIURYOSW JO UONEUIQUOD B Ing [00)
jmowafeuew 1epropied ouo jou st 3y -Suipurq Aj[edaf oI sjuowoaide
owos pue ‘9)eyspuey, e yiim pue] joajord owos ‘porrad awil;
pojuy & 10§ spuej uado 199301d owos ‘asn pue| jusuewmsad e se soeds
uado jas awos ‘saINQIyIE JO Wnoads e 19400 $31Fens Juswadeuew
ooeds usdo snouearsy], -ooeds. uado Jo asn pue UOIEIO] IY)
pue ‘eole Inok ur ainssald ymoI3 oy ‘payosjord aq 0) $92IN0SAI 3Y)
1opIsuos ‘vonenyis onbrun Imo£ roj sjenrdordde jsow s1e S[00) YOIGM
Burisooyo usypy -e1eiS oy ur afqeydeooe jof jou ore jeYy) SWOS pue

g |

BIUISIIA UI pasn senbiuys9) Juruueid snouea sy j& j0o] € sopiacid

Sunsy| sy 194 “is§] 2arsuaya1diwos e suesw ou AQq i SIYL -'pPISSNOSIp
2q 01 S[00] 3] JO MIIAIIA0 Ue Y 7 31nT1] ‘1500 pue ‘sousueuntad jo
92189p ‘uopdarord Jo yiBuans ‘sjiq pue uonedonted justiuissod jo
1U9)X9 113y} Ui KIea s{oo) sy ], ‘)saiajul s,oijqnd aiy) 9AIss 0} papuajul
ale puB UOIDUES JUSWUIIA0T 2aRy S[00) juawefeuews pue| [fy

,’S1iy3u jo ajpunq, s,Auadoid e Jo syons
MDJ © ST “JUalIIses Ue Se 0] palrayal A[fensa ‘disIoumo 29J-Uey}-ss]
",SIY3H Jo s[pungq,, smuo oy JoJ Surked noyyim puef ay) Jo [ONUOD
Juumboe Jo Aem e sI jsalojul 99)-uey)-ssof B Jutureyqy asuadxo
ay) s! oseyornd ordunis-99) B Jo aFejueapesip U ANS B 19A0
[01U0o 18918913 oy} YIm Joumo 2y) sepiaold sseyoind jo odAy sy
‘51481 puey [1e 03 o [0y seseyoand Iaknq sy uonisinboe puej ojdws
-92] B U] "ISoIojul 93J-uey}-ssa] psj[eo st Airadoid woly siydu asey)
jo uoneredag -pue| dojesap astmisyjo pue ‘Auadoxd jsod ‘sperounw
JORIIX9 ‘Sa1mjonuls pling ‘Iaquiul) jno ‘uiie] o) W31 9y sapuoui b.m:m:
afpunq siyJ, *,SIy3u JO I[puUnq, B Se O} PIII2JIX 3q UED $}SAIIUI pUBT]

9t

SLHON ALY3d0dd 4O dTANNY

%&G )
1y
XN
aﬂgﬂ / ) -\
1 J SIHOTY INGWIORIRTY "
sl )
saord 5 v v: (.
Q)

‘pafueyoxs 1o ‘pased] ‘pajeuop ‘paseyoind aq Aew puej ul sisaiajul
29)-uey)-ssaf 10 ajdwirs-29 ‘paureidxs aq [{1m siserajul puef ‘Auadosd
afeueur pue a1nboe 0} pasn SWISIUBYOIW SNOUIRA 2U) PUEISIIPUN O],

-ueyd aoeds uado ue Jo sjuswnoop Junioddns
oy jo jied owooaq s9I3jens psuysp Yl usyyQ  AUNWwWod
mof utyim 9oeds uodo arnooid o) moy ssuijno £39je1js uonoe Uy

STIDALVELS NOLLOY

{
\ /]

\ S,

OOOOOOOOOOOOOG@ %&a@



‘Kespred oy yo Anpenb sy Y Kprquiedwos 1o
pofeurll 9q pue ay) JRY) AINSUS 0} SUONOIIISAT Ym ‘PUBfULIe] SE AEm
-Jo-1y31 oYy osea] udyo Koyl ‘emidiA urspsam ur puef 143noq s op
pue s 0cg1 o ul Aemieq o8pry anjg oy, Juiseysind JUSWIUIA0S
210J2q sem |1 asn oY) ur puej sdaay A[ensn yoeq asesy Auodoxd
ayi jo Aupenb uado oYy 109301d 1BY) payoe)e SIINSEIW IANDOINSII
uIel9 Yim 31 jual pue pue| £nq o) st anbiuyso) Sy Jo 2an09(qo
syl -Aied 1oyjoue Kq paSeurw usyy S! 1By} pue] pojeuOp FUIAISDAI
1o Suiseyoind soa[oaul Woeq Ised| pue §isaanuUl Iduwrs-33

1500 ‘paseydind Ju ‘pue Anjiqisuodsal juswaBeuew
jusueutrad st aSejueapesip ay], [onuod Jo 29133p 23Ie] B SMO[|E
1 teyy st syoumo Apadord ajeand pue orgnd yjoq 1oy digsisumo
a[duiis-29y jo a8ejueape ayj, -pue] ysed se apise jas s1 Auadoid
ay) usyyo Anadord ur ysaxsyur ojdwirs-993 annboe sauafe juswusorod
uayp, -ofejuespe Irayj o} [ooj siyi asu Lew sdnoid 1o spenpiaipul
ojeasd moy jo uondiossp B 10J ,JUSWIDA[OAU[ JUILIUIIAOL JO
1u2IXg IS8T Y1 YIIm S[O0],, UOIDIS oY) 995 ‘S[enpIAlpul Jo sdnoid
sreand 10 otignd £q paseyornd aq Aew sjsorayur ajdwis-29 pue|
J0 2091d ® 0} sy ay) [[e Fuipjoy se pauryop si ysasajur ajdunis-aa

‘Jjauaq s ANUnwod ayj 10} Ajresp pue Kiijenb ooeds uodo
y31y jo aq pinoys [9a1ed pauteiqo oyy ‘Apuanbasuoo jaseq xey sy Jo
N0 u9Ye) 3q [[IM PUB] dY) JeY) Iapisuod pinoys soeds uado Fuunnboe
$910us3e JUSWIUISA0L) ‘UONBUWAPUOD pue adueyoxa ‘urewop otqnd
ay) woIy [emeIpyim ‘uoneuop ‘sseyaind :uonismboe juswuIaad3
I0] SONUDAR [RIFAJS 3IB SIBY[ 'SIUAWASED 93)-UBY)-SSI| 1O 1SIIAU]
a1dwiis-9ay se pue} annboe Aewl JustiuIoA0F [e19pa) pUE ‘91E)S ‘[BD07]

NOILLISINOOV LNHFWNYHAOD

JININWHATOANI

INTNIYTAOD 40 INILXT LSALVIAD THL HLIM STO0L

Y { .. U

. "XUjew 2y} unim Anue
9UO SB PoJEpl[OSUOD U9 SABY INQ *JUIWA[OAU] JUSWUIIAOD JO
JU9IX{] 1589 Y} YIIM S[00],,, PUE ,JUSUWISA[OAU] JUIWUIIAOL) JO JUXY
18918916) 9y} YIIM S[0O], ‘SUONO3S Yjoq Ul PasSnosip o1B S)usLIased
UONBAISSUOD pue sjsalojut ojdunis-99,] 's1s0d [enur pue ‘oousuewrad
jo 9013op ‘uomoojord jJo Fusns  JUOWSAJOAUI  JUSWUIIAOT
J0 Juayx3 J1ay) Suiredwios 'sjooy adeds uado yo xmew e st g oLy
‘KoueAtasuo)) aInjeN 9y ol ‘sucneziuedio
uoneatssuoo  asodind  feroads  pue  ‘SUOIBIOOSSE  S19UMOIWOY
‘sysn pue| :aoeds uado jo uonosjord sy 10§ Anadord umo Aew
yorym js1xa suonerodioo pue sdiysisured sjeand jo sad£y jeisasg
* SiuowasIFy Suipulg-uoN pue HONIUZ029Y, pPUe ¢, UOLEAIISUO)) pue
uonisinboy 9)eAn], JO S°110F93e0 o) J9pun padnold s1e JUSWIA[OAUT
JewuIoA0d jses] oy yim Sjoo) juswedeuew! eoyj  ,UONEXE],



O o e @ suopjieo) pling A ® ® ) w:.:oN ajwog 3ujpyis
O O @) Q) suawaaily yuawafeuey O ® ® ® Bujuoz Lysuaq lo 1)
@) ® O O welBox g s13A[Y 2JUDIS VA @ 5] @ ® 3ujuoz 107 aduuy
O ® O @) skemdg pus sfemyd|} o[uadS VA @ ® ) o Bujuoz |Bamyndja8y
O _ ® | O @) suop|ysay paaq ) () O | @ . 8ujuoz Levjaaa0
@) ® | o | O 35242)U] JapujB LAY ) [50) (5] ® dujuoy
|l 0| @ o sy uawdojaraq Jo aseyding O ® o o weadoiy E.,.E_:E%: 18)1deD
® o @ | O 59|85 uBRiBg ® ® ® o saejq w>_m=w.:E~_EoU
@ O . ) 5)910)S]( 18)s210,] pus |BIn)nd4dy @ 9 o @ .:o:s:E%coo
O o} ® () $3A13UOU] uoj BNV, B5()-puBTy @ 3] 4] (23] sme ulley-o)-jy8)y
O a O 0 J0p|LI0D) LBMuRI @ @ @ o 53]JEpPUNOE Y)MOIH UeqI()

@ &) 3] o suofysinday aonosay ...ESS () ® o O JUITAFBFY UO[BAIISUO))
() O o ® suojsjaoad ,._u,t._n pue m.xuan:mm (2] ® o o s143jy yuawdogaaa( Jo ajsuBsl
Ol ® A o SeousuIpIQ HORTAIPANS Ol @ ® | @ a3usyaxy pus-
o (@) & ® siuawdojara 1up) pauuely ® @ ® o ¥oug asua] 79 sysasRjuy ajdwys-aag
@ e @ ’ mzo_n_\::w adojs-daaig @ @ @ @ m..w28=.~ adwis-2a4
O (5] ® @ ~ 8ujuoz adusuiIoyI3g o ious i o STOOL

o ous _— o ST00L . gLl -Buoy -Buong | -yByt :

43y | -fuoy | -Bwouig | -yBim m o m g m o o
BB 1R e o U5 i e S
“ W 13 1m wniaan @ - mm ®

= HOIH @ =
& m 2 | SAIDALVALS NOLLOV

T IUNDLI



6¢

SLHOIN INAINdOTIATA 4O YAASNVUL "SJUBUIFSED UONBATISUOD
asn Aeut suoneziuedio sjeald pue si3umo pue| moy jo uoneue(dxa

Ue 10j ,JUSWIAJOAU] JUIWUIIAOL) JO JAIXT ISEIT 21 qum S[00],,
295 -am)s ay) Aq p[ay sjuswasea jo sapdurexa om) 10) 9 Xogl 20§
"§22INOSI PAIRINOSSE JO AID1IEA B [lIm SIUALWASED PUR] $p1oy JOA UL
"31RIS 2] JO SRAIR [BUOIIRAIOI PUR OHJLIUDS DUOISIY D1UIDS ‘{eInIeU
1801 Buisseduwronua ve

Ay Jo uonea1asaid SSIIPPR 01 ARPURLL IANR]
SEY JOA L s204n0s21 2110ads 1pmoud o) sjuawases ploy JOA 241
Inq ‘v (JOA) uoliepuno4 siooping erudiA ay) pue ‘uoIssIuwo))
$2IN0SIY ULIBJA Y} ‘SILIAYSI,] PUE|U] pPUE Jwen) Jo Jjuawpeda(] ayl
‘wesdold 98riuap [eInjeN Y] ‘SYIRWPURT OUOISIH JO UOISIAICT 3Y)
:SIUAWASTI UOIBAIISUOD ployY sarduade ajv)s aal] "Aousde jusuiuiaaog
. huepiam € 0} pajeuop 10 Aq paseyoind aq ArW JU3WIASED UOIJEAIISUOD Y/
. N
AN N ‘A[njssooons pur
ST A13AISU2IX3 SY(].L PAsN SpY pur|AIBjN JO 21818 AU  “PIIEPOW LLOIIR
SN A pur  padrmneous are sjuawdopaaap  Knsusp-ydiy  assym | Sauo0z
O\ Auiaiaool, pue 'padeinodsip w1 juowdopaaap ataym paysiqeIse ae
Ealy UONEALISAL] ,$ou0z JUIpUaS, ‘SWAISAS Y([L U] SeAIe 9AnIsuas 192101d 0 pauTisap

)

ate Aoy puer} doaaap 01 1y3u ayy Junoinsar Ajeatyioads ‘sisazaul
ssoyl aeindiuew pue sysoumur Ajaodoid areredss ey 9o1aap fuiuueyd
Juonar Apaane(as v oate ($YcL) sydny wawdopaasqg jo adjsueap

e . ‘sanradord
proy Aeand asayg) umo £ayy puep ss30xo dems uajjo (s Koy,
“satrepunoq paaordde-£ruossaruon 1oyl uiyiim puep jo spaoied piay
Aeaud jo diysiaumo apduns-oay uejqo or safueyqoxs puej asn [[1m
221A13S 15240,] "S'] 2yl '$IyFin)uswdojaaap Jo 1aJsuel) paj{ed UJO
S1S9121Ul 93)-uey3-ssa] jo dems e se poaduelle aq os[e ued saFueyoxs
pue| -anjea ajqetedwod jo aq isnw santadoid ayy pue 2Furyoxo
)daooe o) Buipim 3q 1snw siaumo Kpadoid ‘ylom o) s3urydxa puej
10,y “puey oovds uado Lenb g8y 105 Juswdoyaasp 10y srendosdde
s1geyy puep 98urysxa Aew (suonrziuedio jjoid-uou pue) saduafe
Qg j00) uomisinbar arduns-sa) sayjour s adurydxa pue

valy wowdojaaaq) frany

s
IMOID) by

-




0¢

[emeipyiipy  Kouedarosip apin e si a1oy) usaym 10 “I13][3s Juijpmun SAYVAINIA LNOWAAId
ue st 1umo Apadoid e uaym pojuowajdurn §1 urewop jJuLUIWG :

‘Apadoid panrsap e surejqo pue uretnop Jusuiws Jo Jamod sy sKojdwe
JuawuILA03 oY} usym pasn [00) uonisinboe ue s1 moyeawapuo))

-Apueoiugis
suopjerado syt paBueyo sey umej e jeyy Jo ‘uonerado wiey rodosdur
Jo 92ouapias splaold o) peninbar st yynurerd oYy Ing ‘sjins souesmu
uo Joop ay) 9s0]o K1819]dwod JoU $30p 10V Y], ‘sIdumopue] Jusoelpe
£q sims souesINU Yim padreys Sulaq w1y sutie] paysijqelss syuaaald
10y wieg o] YS1Y s eluSIA  ‘Sme] 959Y) pojoBUS oAry erurSIA
Buipnjour saje)s U9A3S-A)0 'soouekouur ISY)O pue ‘snp. ‘ssiy)
‘asIou ‘s1opo se yous ‘spoedur; Surwe; yilm pajeroosse suoroe [859]

[ ; ¥i l‘ v
ute)190 Jsurede sI9yoUel pue SIowIe] j02)01d SIOUBUIPIO IO SMe| 9S9Y | v.\ IIN%. N
; : : b ‘V\\ o
‘Buiwirey oFeInoous pue 309j01d 0) papuojul ale mer] WL -03-3y3ry kr 7/ -y,

1dasuoo gon

) oul 3 1 oI uaNesm Ajojewyn
14 1Y) JUspaoald e jos sey yoeog BluIdIA Jey) peised8ns uasq sey i
‘paro9jo1d 2q 0} BIIB OY) JO SZIS Y] Paonpal pue oui ayj Suiduryo g
‘palale udsaq sey Qul| al) JO UOIED0] oY) aInssaid [eanrjod Jo ssneosq
ng 0919 ur |[Is SI uUry-usaln) s yoesg eIUIGIIA  paplaoid sI
2INJOIISRIFUL [[@ YOIYM UIIM BoIE imoIT € se pajeudisop st L110 oy)
Jo uoniod urayyIOU Y, -UONDIS UIAYINOS S, A0 oY) UO Sjuswalinbax \LNFWHATOANI
juowrdofaasp Juons saoeid pue sImponnSENUl SIWI YoM ‘AUl LNFWN¥HAOD 40 LNELXH LSVHT 24 Jopun paquasap s[oo} jo

U3RIO). S UOESd BIUISIIA SI e 10 21dUExs oU - :uEQn_V_ e uonduosap ay) 998 ‘suonezivedio jejuswulenod-uou £q pjay aq ospe
D SoEag EIUISIA ST €O © Jo 3 01 143D Kew syuswiaseq ‘9761 Ul uolepuno SI00PINQ BIUISIIA 3Y) 0) pajeuop

“ i .
wallp  AIpi3u jou op nq ‘spmisp  yimord-teqin  ajeuisap sem ‘AINGIIPPIAl U 1UDWIISTO UOHBAIOSUOD BIDE ()9 € UO Pajedo)
sanl[edo] emIFNA JSOpy  ‘sauepunoq aY; opisino juswdoppasp ‘sprehouip uowpard Fuluuim pieme ayl SYIEWPUE] OUOSIY jo
lfe Isowe juoaoxd o) sanedo] mofe jey sgon JusBums uolsial(q et ays £q play juswases ue £q pajosjold st eLpuexs|y

0 25N 113y

sey Apuonmo voFory -pouad 1eak (g 03 0T ® 10§ Ymoi3 pajosford u1 osnoy 1a|mog-aukeg $CQY oYL ‘eiwdlA Ul sausfe Justwuioacd
ojepowrIoode o) psudisap ale sauepunoq oY) Afjesid£ ] papiaoid £q piay sjuawoases uoneAIasuod jo sajdusexa om] a1e Juimol[o) ay]
ale SOUIIOR] pUR SIJ[AIIS UeQIn ‘g0 Y UINIA\  ‘panuwi]

a1e sanfalor Juawdo[aaap YOIYM Jo apisino pue ‘padeincous A[guoxs SLNHWESYH NOILVA¥ESNOD 4O STTdNVXH

s1 juswdojansp UBQIN YOIYm UIfjIA ‘edle PIZIUEQIn UE punNole 9 Xo4g

umeIp 1opwiad e Jo Isisuoo (SgOr)) SoUepuUnOg UYjmoln) Ueqln




*MIIADI FUIUOZ JO )X9)UOD DY) UIYIM Pasn UjJo ST Jey)
ssa001d uonenodau oY) $3qLIDSIP £ XOF "[9AI] [€00] 10 91klS Y} JoYil
1e paidope usaq aaey Yotym sadAy suoz 0; Juipiodoe pasodun o1e 09
‘asn ajqemorle “yinq ‘yBrey Juipjing ‘A11suap se yons sjonuoy) ‘sease
ueqin s1ow ur parjdde uayo isow st Suwoz yuswdojeaap [euonipel],
'padojaaap aq ues asn pue| pue suip[ing jo sad£y a1oym sypod 10
S3u02Z oY) 19211p A|{ensn suonhendar Jutuoz ‘spue] uado Juiatasaid jo
sueaw € sg 901092 Jo [00} A101B[ndaI S eIuISN A u2aq Suo] sey Su1uoz

‘$30INOSII [BUONEAIDAN pPUR ‘[RIM[UD
‘remjeu s Kjunod ok ope Kew £oy) moy Sunosford pue armng
ay) 10} syuaunsaaur oiqud Jje je Junjoo] Aq 1ojje Furuuerd ooeds
uado ue 0) JeroIyausq 9q ued J1) e ‘uejd aatsuayardwos 10/pue uejd
ooeds uado moAk £_>,>£:2m_m:oo 2q 03 pannbar 3| -siseq A[1eaf e wo
pastaal K[[eaidAy s1 pue pouad Ieak 2l e 10§ samyipuadxa sueld JjD
v -Buueuy pue ‘Guru ‘Auond 1oy ‘sposford oiyads satjruapt
dID v padojoaspun £jsnotasid seare ur jjing 21e (19jem o1jqnd
pue ‘Iames ‘speol se yons) syusunssaul o1gnd Iayjo pue sani[ioe]
usym spuey uado 10958 (J1D) weadoag syuawscadwy [eyded

a0eds uado mu.b::oo ay) 1oar01d 0y sdjay uepd aarsuayaidwoo
Sutuuim preme 119y ‘uonearsssid [einjnolFe sassaIppe jey) UoNo9s
v sey ueld oatsusyardwo) s, LHuno)) anypy Jo 9] oyl ‘se1dejens
uonosjord osoeds uado irayy Funuswrajdust -sse39ns snopuswal) pey
sey Jsombueg pue ‘uoisiacid 9oeds uado ue pappe Apuesar Ajuo sey
a]iewaqyy ‘uejd aoeds uado noy) Sunuawedwi swaiqoid Ljunuwwod
pue {eda; Auew pey sey yoeog evwidnp sueid aarsusysidwsco
aanpadsar soy) ur sowsle soeds usdo paydope aaey 1ainbney
pue a{IewWaqyy JO sanjunoo ay) pue yoeaq eruidnp -pardope uasq 194
jou sey jey) Kuno) oy Joy ueid soeds uado ue jo yuswdojaasp saey

uorsstwwo) Sutuuery Singsyoerg sy) pue ‘uoisstwwo)) Suwued

Ayunoy) AlowoFJUOIN 9yl ‘UoISSIWIO)) oINSl Futuueld 19y
maN 2yl -ooeds uado Bunposiord noqe wswagels € papnpoul ‘0661
ur uerd aatsuayardwods 11y yo arepdn ue ut ‘Ajuno) A1awoFWON

1¢

-oords
uado pajeuSisap aq jou [[im juswdojsasp [enusjod 10j palins 1saq
are jey) sonradoxd jeyy Kyunwwos sy sarnsse ‘ueld aarsusyerdwod
moA ur soeds uado Kyjenb ydiy Ajuo Sutugep Ag . -souafe
juswureaod 1o suoneziueSio parjifenb 01 SUSWASED UOIRALISUOD
jo uoneuop oy poddns pue aFeinoous o) pazUOYINE 3Q UED
SjusWuIaA0g [edo] ‘pur| 9oeds uado jo uonesoy ay; Jutuipno 4q ‘ueld
aarsuayaidwod [eooj € uf ‘suoyje[ndos Suidofaasp ut Apoq Jururenod
{eo0] oy} sapnd Ajfeoyjo 3f ‘[00y A1ojendol e ueyy Ioyjel ‘0IA9p
Sutuued e s1 )] sieak oAl K193 pojepdn aq oy paimbar are pue
$31UNOD pue sanjo euidirA [[e Jof palinbai aie sug(d aaiswayardwo)

-s[00} Juswafeuew Fuimoyoy
ayy Juswapduir o] passed aq o1 pasu saoueuipio J1 pue (uonelsidal
Suiqeus oay)) sy uofig sy Inoge jyers Sumuerd juowuiaaod
[eoo] Inok sy -uonesida) Juiqeus juesd o) pauopned aq jsnw
2)e)S 94} ‘sjo0) asay; Jo awos Lojdws 0) £31[e00] € 10 *SIUAWUIIA0T
1e20[ £q pasn aq ued jey sjySu-£11adord-yo-uonendiuew e pasapisuod
a1e $[00) Kioje[ndol Suimol(oy sy ‘siusMIUIBA0T [e00] 01 pajedalap
sI [onuoo asn-pue[ Wed jsow 9y 107 ‘seonjoeld ssn-pue| [eoof ae[nTol
o} Lioyine ay) sey 9jels Y} o[iypy -swajqord Isn-pue[ [eso| ssaippe
A[oA1ss3138e O} pa[ie} US1JO 9ARY SJUSLILIAACT [e0O] se sonuoyme
[euoi1Sa1 pue 9jels ‘[eropsy wWoI] uonudKe JUISEIOUI PIAIIDAI
sey juowsFeurw pue [OJUOD 9sn pue| SIBAA UL ISB] 9Y} I9AQ

NOILVINOAY

*5)1s uado 2110151y 2y} paudjeally)
1eyy Juawdoyoaap yuedwer woly A1uno) WE[IA 30UL] Ul p[ayja[neyg
jeuonjeN sesseuepy 9yl ojoid o3 pasn sem Funje) aaneisio] e
8861 Ul '110so1 )se[ & se K[uo pakojdwa A[jensn s! pue posn uaJo jou
SI UOIJBUWISPUO)) *2INyB[sI39] ajels ayj 10 ssa1Fuo) jo joe ue y3nonp
auop Ajjensn s1 goeds uedo saresaxd o) urewop oyqnd oy; woyy



Snq-[ooyos ‘saoialas KouaBraws ‘Ysen) saoraas o1jqnd pue (039 ‘1omas
‘Iajem ‘$193135) 2IM)ONIISEITUI JO JUNOUIE a1y asnedaq rokedxe) oy pue
13p[Ing 9y} Yjoq 0¥ SSI[ 1500 S)uawido]aAsp palalsny) SIUIPISAI oY)
Aq paSeusw pue paumo aq o3 uado pue| ay) Jo Iapurews: sy Juraea)
gale [[ews e ul paoeld sawoy [[e yum paudisep aq ues sjuswdoaaap

[eNUapIS9y "PIpPIIVXNa JOU S] JuWI| }9s aY) se Juo] se asnoy yoea
10J 9ZIS ;0] 2y Ia)[e 0} pamof[e st 1adojaasp ay], 'Paysijqeiss si vale
ue 1oj A1suap [enuapisal wnwixew e Sujnoz L)suap 10 Jojsnp Uj

"pooy10qy31au 10 LJUNWWOD B JO IIORIRYD A} SIOUBYUS. pUR
‘SPaau UOIJBAIASHOD PUER UONEIIOI SIATIS YoIym ooeds uado apiaoid
Aoanooyis ued Aeyy, -Sumoz jof aS1ef Jo swoarqoid oy I9MSUE Ued
(sand) sweawdopaaap jlun pouued pue Sumuoz 1asn) -uonosjord
yuaueuntad 103 opraoid jey) s[oo) 19410 YPIm uoyounfuco Ul pasn 9q
pInOYs 31 “1930erey> doeds uado urejurew O} pasn sI Sumoz jof oFre|

usypy 9deospuey oy Surkofus wory sdnosd swoour 19mof Jurpnjoxs

10J PaZIONLID U93q SBY [00) SIY) Inq ‘eords uado urejer djoy ued Suoz
jo[ 981e7 -(Juswdolaasp Jo Aysusp oyj Suniwy) suoz payroads
B UIY)IA ‘S3108 ()G O [ WOJJ SJ0[ JO 92Is oy sypwil] 3uuoz jof ad1e

‘Buiwre] Jo uoneatasard oy SI 9ouUBUIPIO Ay} JO (20T
Buiprano oy Inq ‘pantwrad si juawdojaaap swos Kem siy) uf 's1eak
¢Z Jo pouad e 10] ssn aoeds uado 10 jernynoude ur surewsar g,cg
a[ym padojanap aq ued [ao1ed oY) JO 946y S1oym FuluozZ 9G1-9%58
sey Kno) 1ainbney -sanioddns Suraq sjuopisal feiny soyjo pup
srowrey uodn spuadap Futuoz jermnonuSe Sunuswsidwy paSernoossip
ale sjuowdopaaop 10[-a81e] aanduinsuoo puey opym pafernoous
pue paloaej o sasn {eimnouBe jey) ui SBuwuoz joj-a8ie| woj
s1931p Sutuoz {eimnoudy -ajQeIA 9q O) WL} SWI-[[N) [RIDIDWIWOD
aanonpoud e 10y Alessadou 93esI0 WINWIUIW AY) UO paseq SI AZIS JO]
wawiuiw oy, (sa1oe 091-0S) 9zIs jo] wnwruiw 931e] e sa1nbar pue
(sBuiping wuey-uou K[ensn) sasn jesnjnonge-uou ‘Mou JO UOISHIUL
3y) nwi| seoueuipio Suiuoz [eImynoudy  cesn puep jusurwiled
e se aImnoude osarssaxd o1 popuaiur. st Surwoz [ean3noLIdy

[43

*aoeds uado Jo sanss] ay) 03 IALISUIS
3wo0d23q 3q )snw £3)) ‘spue] uado 30a30ad 0) Jamod aja1) asn [IIm
pPiB0Q Majada Gujuoz v a10Jog ‘pus| )39j01d 0) ssadoad |, wayshs
Iayy0ad, sjg) asn Asw pavoq m3jaax Suyuoz [edo] anox (1661
qqdjopuey]) Jaul 3q 03 SUOHEIIPISUOD [FIUIWUCTIAUS UIBHID QU
0] Jamod s L3101 Ine [BI0] 0) A31JIQIX3Y UL B ppe jng paljnbay
jou a1e sjudwIAIe Bujpuiq Ajeda] asay ], ‘spuawaiinboa asueuspro
Supuoz [euLIou 3Y) PaRdX? GIIM ‘UOPBIIPISTOD [BJUIMTOIIAUD SE
yons ‘udjsap a1ay3 Uy sanjuawe uge1ad ap1aoad o3 ssade syuerydde
Buuozax youym uy ,waysks Jagy0ad, ay asn sapiedo] ssadoad
Ma1A21 [esodoad sy uj ‘jusuidojaaap 10] ,SpIEPUE)S,, dY} )9 0)
pazinbax Ajuo axe s1adopA3p YoM uj m3jaaa [esodoad Jo waysds
[B3UaWILIAA08-[BI0] B Japun Supjiom axe A3y) yeq) 1ouy a3 Jo 1ydy
u] ,wasds Jagjoxd, ® asn wazjo symawWILIAACS fed0 ‘BrmBaiA u]

WHLSAS 434404d
L X0d

‘SIUSUISSE? UOHRAIISUOD SB YONS ‘S[00) 19Y10 Yjix uotpunfucs
Ul pasn uaym 9A11003Ja jsout sI jf -ededs uado satssard Apjusuewwsad
0] uodn porje1 9q jouued ‘loaamoy ‘Sutuoz jo poylwr SIyJ,
"9UO0Z [RIDIOWIIOD I UIYNA B2IB [EONID aY) Jo juawdo[aaap pue
asn 9y u19403 jey) suopejndal ofyroads [euonippe sopiaoid jey) eare
uonosjoid pajeudisap e Buikepsano £q suoz [eIOWUINd 9Y) UM
papsjoid aq ued puepom 9] '2UOZ [BIOIFUIWIOD B UL 9 O} pUNO]
SI puepiom e uoljednsoautl uodn jey) osoddns ‘ojdwexs 1og (019
‘lexmnouide ‘[BLUSPISAI [RIOIOWIWO0D) $311039)8d uuoz jeuonIpel)
a3 jo doj uo skej pue Suruoz Juusixe Pim uonounfuoo ur pasn
U91J0 SI [00) SIYJ, “(SIOPIIIOD WEaNS 10 ‘SIOINSIP LI0ISIY ‘SBale DIuads
‘SPUE[1aM SE YONS) S30IN0S3I pauljap e 109j01d ues Surmoz fejaaag)

N



‘soueuiplo adogs
-da9ys e sey Kjuno)) spiewaqry ‘19a00 2ale)a8oa pue ‘A30[098 ‘ad4)
{los se yons SIOJOBJ [EUONIPPE UO Paseq Juswidojaasp JO junowe aif)
10121591 SI9YI0 [[IS PUE ‘PaqImISIp 9 O} PIMO[[e pue| Jo junowe ay)
1w sI9Y10 ‘9567 uel 191ve1d sadogs yo juswdoreaap uo ueq yFuno
UE 9ABY SONIUNWILOD WOS -a[puey ued adols e jey) Juswdojaaap
Jo Aisua)ul pue junowe sY) QUIUILIAP O} pasn ale uone)afaa
pue ‘A30[093 ‘odA) [0S Se yons s10jE  ‘SAUI[EBPH JO SMIlA
uo sjoedwt sanedsu pue ‘vonujjod 19jem ‘UoRIUIWIPSS ‘UOISOII [{0S
219A3s asned Aew jey) sedofs doois uo UOHPANSUOD YIIM pPIUIDUOD
are suoisiaoid asay] .Q&mw uey) 1ojea1d sodogs £[ersusd) sadors
dosis uo sanianpe Buipjing wrepas jiu suoisiaoay adojs-dasig

‘sponsip uruoz poudisse Kjsnoraaxd
ou sey pue EuEmo_gov pasodoid e 10j s[ejoy jutod 9jgpnuLIo)
01 sdoysyiom orjqnd uo Ajiaeay sa1jar 11 jey ur Supuoz souewioytad
o} rejuns Koa st yoigm {(SONT) wasAg sdueping asp) pue]
ay) sasn Auno) piojpag -Supuoz souewrojrad yirm sseoons poxiur
pey 9aey BIUBA[ASUUDJ PUEB ‘AISII[ MIN YIOL MaN Ul SIUNLWUIOD)
‘swoous pue soxe; u 9ompoid [Im )1 uey alow Apunwwod
oyl 1509 jey) juswdopaasp mojfe jou 0) si Suwoz soueunopad
jo s[eod oy jo suQ -juawdojsrsp pasodoid ayy jo jeaoiddesip io
jeaoidde oy pue ‘pauBisse sjutod yiim uonenfeas josfoxd e ‘suonipuod
3unsixs Jo sisA[eue pa[ielap © SoAjoaul ssadoad oyj, Anunwwod
ay) £q poystjqeise sprepuess JuiySiom siseq 1ofoid-£g-1osfoid e uo
sjusurdosasp pasodosd ajen[eas 0) paudisap s1 Surnoz dUBWIOLIIG

‘$2108 (JOG JO S1oBl) UO pepiuied
ale sjiun {1 pue ‘sa1oe ggp] A19A9.uUc 9uo 03 spun Ajnwe) I3uls
JO laquinu ayy spwif o[eds-Juipys puepySiy Ay °sUO0Z Ay} UIHIM
pue[ 2y} jo 1opeleyd a2oeds uado pue ‘[ejsero} ‘fermyjnoude ‘[eins
o) ajowold o) st Joustp Ajtures-a[3uis 11ay) Jo ssodind ayy, -omsip
Buruoz a1mynonSe Joy) ul jIng sswoy AJwej-oj8uis 0y yoeordde
afeos uipys ¢ pardope Ajuno) puepySiH ‘YRGT U] "2UOZ E3IE [BINI

£e

pup fo 5107 Auppy sawnsuo )
Juamdojanag jouoI U0

1$240. dgi ug padno.ry oq
1) Juanda)anac] 42151

ONINOZ YA LSN'TD SASUTA TYNOILIAVHL
OL ONIAONOJSTY LNIWdOTIAZA

ay} ut yuswdo[aasp mau 10j panoidde joen >=m uo 2oeds uado 9468
0} dn saxmnbar mou Kunod sy pue ‘Suiuoz Ieysnpp Juuopdxe -1ajze
Buruoz siy) 105 pajdo tombneg -Suiuoz ofess Fuiprs poyuswajdui
aaey sonuno)) Ismbney pue yie[) -a10e Jod pamoile sjun Julemp
Jo 1quuinu oy} uo jyun e Suisodwt £q juswdoaasp Ansusp ysiy
wouy pue] [eimnoude joaj01d o) ydwope ve s1 3o1moz djeds IuIplS

"pJojels pue
‘xeyitey ‘roinbney ‘eprewaqry “fIe|) Jo SAUUNOD oY) pue ‘3inqQsa]
Jo umo) oy Suipnpour ‘sadueuipio 1SN0 [erdads pejdope daey
SUMO] puE S3UNOd BINISNA [e1onag ‘Furuoz Iejsnpo sasion Suiuoz
[EUOTJIPEI) JO SHNSAI IY) $IJeLSUOWIP YIIYm mojaq dtyderd sy 3sg
‘saloe pue saIoe 10) [merds Kew yorym sjuswdojoasp [euonipen 1o0J
paxmbar ssoy) uey) sss| a1e sjuswdofaasp assyy 10y parinbar (dn yord



‘suonengsl
asay) Jo Auew Jo safejueapesip 15331] 9Y) JO 3UO SI JUIWIOIOJUS JO
Anonyyip 94 ], ‘SEaIE JIYJ0 JOJ [9pOU B SB Pasn aq AeW pue paysiajem
1BL) UMM Sa0inosal 1vjem Juroojord ut sapus 1ea18 spew oy Aeg
oxmon—mmuso 3y, ‘paroeua aq Kew suolje|n3al paysisjep) "salISIaAlUN
se yons suonmysul 9jes agre] pue goO‘pol Juipeoxe suonrejndod
ynm sau 10 pannbar ore pue sanreso] [[ews 10} feuondo
JIe Splepue)s juswofeueul I9jeMUIO)S JuUdwWdO[2A9p WOI] PIMO][e
jjours jo Ljijenb pue Auenb oy aye(nda1 spiepueis juswosFeuew
19)BMULIOIS 'SME] [eI3P3,] pue dejs Sunsixs oy poddns o) passed
aq Aew suoije[nFal [ONUOD JUAIPIS PUB UOISOID [10S [8o07] ‘saijddns
19)em pue 28BMOS JAINSUIS Ieau pajesolje sI ddeds ajenbape jey)
amsus sweiSoid uonogjord peay[[om [eoo] pue suoije[ndai jue) ondeg
-aneds uado jo9j01d 0} A)jeo0] IN0K unYM pajorua 8q Aew pue Kjajes
PUE Y}[E3Y Y}lm pauIaduod A[[e1ousd ale suone[ndald adanosat J3)epn

: . -sout[aptng ufisap Juiquosap
SIIDWINOOP [BUIIO] UI pue ‘SIOUBUIPIO UOISIAIpQns pue Juiuoz
uj PassaIppe u9IJO ik (D)9 ‘VIUEISIP PUE IZIS) SIAYJNG pPue SHORQ)IS
jo spe1sp sy, (sweinjjod sounos jutod-uou € 1)1y O Weans e jo
spaek QS uIyim Jnoun 3391 are siue[d ajdwexa 10y) 221091 Y] UIIIOS

AjreorsAyd o1 eole Joyyng ay) uynm aq isnw (uoneladoa AjjeoidAy)- .

Buiyrowos ey A dunt Aoyy asnedaq syoeqres woyy Anydis Ieyyip
sioyng  “(wieans ay) Jo azis Jo ‘adA) q1os ‘edofs juadelpe uo paseq
aq Aew weans e wolj syoeqyes sjdwexa 10j) sainjeay Furpunoiins
Sl pue 231n0s31 9y} uo Suipuadap aouejsip aqentea e jas Kew Kay)
o ‘(weans v woiy 399 K31y isea] e aq isnw s3ugping e ojdurexs
I0J) 90IN0S3I B WOI] 20UB)SIp pojioads e pejedo| 2q 0} salnjonys
annbar £[jensn soeqlag *sasn pue| omj djeredss o} soeds uado jo
dims e annbor suonendar asayy, 'Jurnies ueqin Ue UIYIIM UIJJO jSOW
‘9oeds uado jo seare [[ews SSAIPPE SUOISIAON] SIYng PUE SHIBQIS

123

‘sjesodoxd yuswido[aasp yiim sjuswiaje)s 1oedwl [BJUSWIUOIIAUS
a1nbar 0] saneso| 10] uoneisida] Juijqeus ssed snuwr 21nye|sIGI|
ams oyl (1661 ydiopuey) sjuswelinbas yuswdojeasp piepuels
ayy Suinoidde £ja1aw puokaq s903 11 1ey) ul ‘ssaoord malasl fesodod
A1etonaosip B SI SIy], "SEAJE aANISUS AJ[BIUsWIUOIIAUD 103j01d 0)
s1ado[anap yse ueo jyess Suiuueld eool 1no X ‘sjesodoid uoisialpqns
113y} Yy guoje juswale)s 1oedwi [BIUSUILOIIAUS UE YSIUIN] O} 2)BIS
3y} £q paimbai a1e s19do[aA3p 919ym 9jeIS UOITUIYSEAL SE YONS SE3IR
Ul 3ATD9JJS A[e1oadss usaq sey uonenodau siyp -udisap s jesodord
ay; u1 suoisnjout aoeds uado 19jeasd 103 sBueyoxs ur pajenodau aq
Aew ‘syjausq 19110 10 sasnuoq Aysusp se yons ‘Juiuoz [euonipuo)
swdojaasp € Jo jpoedwr [eluswuonaua pue udisap ayy Suideys
10y is1xa santunuoddo ‘maraar [esodoid-uoisiaipqns 3y Suung

. -aoeds uado jo o8wiusoisd uielsss
e apnpoul sjuswdo[aAdp UOISIAIpGNS mau [[e jeyy arnbal oy sy ooeds
uado ssalppe 0} Aem auQ) "OJ9 ‘Sj99IIS JO UONEBIO} PUB IPIM ‘@DIAIaS
Jamas pue l3jem ‘9ZIS jO[ Se yons ‘spiepuejs’ uSisap uOISIAIpqQnNS
opm8 suone[n8aa asay] -eoeds uado se urewas [im Ayedord
ay} Jo a8eiuaoiad jeym pue 1no pie] st Juswdo[aaap e moy Juijjorjuod
Aq uomnealasaid ooeds uado 109)je ued sadUBUIPIO UOISIAIPQRS

"al0W 10 $3I0e QO] JO S[eolted aajoaut Kjjensn
sqnd (siueineisal pue sai0}s) asn [BIOJaWIWOD pue (Siuswede pue
sawioy) asn [enjuapisal Surpnour ‘sasn pue] paxiw sjerodioosut yoiym
aA[0Aa UBD saaljeualje udisop aaneuidew] -ss9001d moiaas jo3fosd
sy} Suunp s1ado[sasp pue seuue[d usamiaq suonenofsu uo ng
suonengar oj1oads uo £ja1 jou op sjuaudofaasp ssayj, Jusuidojaasp
plepuejs e yim ouop S se siseq JO[-AQ-JO[ B UO UBY) Ioyjel
ajoym e se 1palo1d ayy 0 parjdde sjoxjuoo Juiuoz pue UOISIAIPGNS Y Im
Kramua sn ur pauue[d-a1d juswidofaasp Jo adfye st qnd v eiwiSnA
ur fuendod ur Fumured ore (qnd) syuswidojaasp jun pauueiyd



133

ApnjS 40p14400) AbMUB240) Ajuno)) sajin ay) fo 1uvd sv pazdjouy
ALNNOD SATIO YIAIY MIN 40 LNIWSSASSY TVNSIA

/%

\
B '/ﬁ ‘,\\_\ X § »
% %)\ ©

‘Aemusa13 a1y noqe suoisoap aping diay [[1m jey) s1ade] ejep
3Y) JO U0 S1 JSAIY MIN 2U) Jo deJA] JUSWISSISSY [ensiA oYL *Aunon
sa]10) 103 1oAeapua uiuuejd-Aemusaid oy st ‘oseyd Sutuueld [eniui sy
ur st jey) “poford 1opuiod weans 9oeds uado ue Jo ajdutexa 1ayjouy

“I9ALY sawep 9y) joajord 03 110J35 JeuopoIpsun(-nnw e s1 1osforyg
sAemudain) puowyory ueitjodonap oy, ‘Aemusaln) 3ingsaay/Auno)
uopne] oy s1 emudnp w Juuveld Kemusas¥ Jo  opdurexo
pood v 'siopliod femuasld Sunosuuodsiojur Jo yiomiau e sdojoasp
tey) uroyjed oFexull e $9)e0I0 USY) puR SIOPLIIOD 22INOSAI AJIIUapl
0) sidwaye Sutuue|d Lemuasiny -oul] jlel pauopueqe ue 10 ‘oul[adpu
‘JOpHIIOD WEBSl)S B SE ONS ‘93IN0Sal pauljop e smo[[o] Affelousd

1ey) pue| padoaaapun JO UOIDIIS JBIUI] B ST J0PLIIO) ABMuddln) y , punoidyoeg e

"]y uonealasarg Aeg aveadesay) oy punoIZ3ppIN e
Ia)je pajapow aoueuplo ue pajdope sey ‘paysisiem Keg ayeadesoy)
pauijop oy ur jou y3noyy ‘Awnod opiewWISsqfy  pauivjulews punoidsio w
3q JSnw ‘Spuellam pue sweasis Juipnpul ‘salpoq Iajem [eluusiad
[lE punole IaJjnq jooj palpuny duo e paysiolem Aeg ajeadesay)
oy} umyum Jeyy saunbar vy uopealasard  Keg axeadesay)




‘a0eds aado 3u13yaapy u siasiexdde apind jeq) sapouade uopjexe;
Jejs pue [elapa] Aq pamyjap SpIEPUE)S AIB AIIY] °UO[JEN[BA
Xe} [g[eads ua4jd aq umd pue] a10Jaq JIsjprdde payjunb e £q
P21onpnod Jusiussasse Ap1adoad e aq ysnut a1aqy, ueld sroopinQ
eoidnA oY) uy paypuapy Ji Jdo ‘Aemdg eqmBap e ‘Aemysyy
21uad§ § “194L1 DJUads 8 0} Juade[pe J1 uonenjea jepads Joy Lyjjenb
Aew padaed e ‘adeds uado pus ‘A13saao) ‘samynopaoy ‘eamymouSe
10y pasn axe jei sappradoxd o) puokag -uopenjea xey-[e1dads 1o)
Ajjienb 0y sappradoad gpeyras oy sapjuniioddo anbjun aie siagy,

NOLLVNTVA XVL-TVIOAdS 04 AdIrTvNO
OL SHILIYAJOId NIVLIID YO SALLINNLIOAdO -
8 Xod

Xe) UIB1I90 Yim I1oumopue] oy} aplaoid sy 'si1se10] pue suiiey
S ifeamuowwo) ayi 199j0id 01 paysiqeiss -a1e (SQIV) sosiq
[e1sa104 pue [eInjnoudy ‘uonenfea [eroads Aq paxe) pue passasse si
1ey; puef yo sjdwexa ue ale (1Y S1o143S1(T J015240,] pup |0Inynol8y
3y Aq peuysp) spLnsiq [eIsaIog pue [eamnoudy pajeudisaq

"pajiwil| pue paurjop Kjsnolou aq pinoys seriadoid
payjienb 10j eSO oY) ‘aouruIplo JusWSSasse xe) eoeds uado [820]-
e Jundope 210J3q 9ey) SI SNSUSSUOD [e1aUsT SYJ, WRI[JIA 90Ul
pue ‘uopneT] ‘0ONUIY ‘I9AOURH ‘P[1J191SaYD) ‘Q[IRWIAQIY :SIATIUADUI
xe} ooeds uado yewods pofojdws saey sonunoo ewBmp  xis
ISBS] 1 "UD]J SL00pInQ) D3 21 ] PUR ‘MDT IUSUISSISSY 3S[)-PUDT
a1 4apun 3s() 290dS uad() o1 paroAd(J VIS (VY Jo UOLVIfiSSDI)
40f spivpums ‘nounon Aiospy uonvmpayg puvy avis ay1 Jo
jonuply ‘onindaip fo apo) :syealq Xel 10J mo[je jey) ssoueurpio jdope
0} SUMO] pue ‘Sall1o ‘saunod ajqeua Aew ajes aiyy.soy pue ‘Ajradord
soeds uado jo uonengea jewads ureidxs sjuswnoop Juimol[o] ],

9¢

(SIDUISI(] [B15910,
Io [eIN[NOLZY ‘eoedg uad( Jo UOHEIIO MO[[E YDIYM) SIOURUIPIO XE)
asn-pue| paysiiqelss SARY BIIIFIIA UT SAN)I[RD0] 9214)-£3313 ‘Apusiin)
“Ayjeusd ysexaur ue snd ‘sieaf jsed yo raquunu paryoads e 10) pue| ay)
Jo anjea jo3IewU Iie] oY) o} Turp1oooe pied Ua3q IABY PInoMm Jel} Saxe)
ay) pue pred saxXE) Sy} UIIMIIG DUIISJIP O U0 PIseq S A|[eouss
Xe} }Oeq([o1 SIyj, -sasn aatsudjuf atowr 0y Ayedord 1oy BurBueyo
woyy sweidoid yons ut pojjorus siaumopue] 3Feinossip o) pue
[00) xe) uonenjea-ferdads ay) Jo §3Suons oy 3seAIOUI 0) SSARUIIUL
xe) asn-pue| )im pajdnod umjo st Lyfeuad xej yoeqijol y ‘sioje[noads
o s1odojarap 0) ssaInp Iopun jno [[9S O) SISUMOPUER] U0 $3Inssaid
Suronpar Aqasay 9,0z 0) dn paonpal aq Aew sesie SWOS Ul saxe)
Auadorg -uonenea xey-[eroads 103 Kppenb o) sonadord urenss 103
sanunyoddo anbiun 9y suteidxs g xog ‘98uny ueqn-[eina ay) Suoje
soeds uado 10 ‘Ansaroy ‘axmpnonioy ‘axmynoude 1oy puep oy Juisn
SIOUMOPUE| UO UIPING XE) Iy ISESIOP O] Si JUSTUSSISSE [EIUSIONIP
siy) Jo aano3fqo sydouud oYy enfea jorew ey jsaySiy 1oy
UBY) I3 ONBA 3SN JUILIND 1197 O} Fuipiodoe paxe) aq 0) sontadold
UIe)I90 0} S[GE[IEAt SIE SIAJUAdUY (UOpEN|RA [B10adS) Xey asn-puer]

‘JUBJUNODJE ue 10 Kauloje
Xe} € Jnsuoo ‘uonealasard soeds uado jo asodind ay) 10 Ajredosd
Suneuop usyp Kiadoid jorsuonnquIuoS 9jqEILRYD 10] SUOHONPap
xe} 103 Ajijenb oj moy jo suoneueidxa jouq e 10j sjsoraul ayduis
-93} pUe SHUSLIASEI HONBAIISUOD JO uondiIosap aiy) 99§ suoneziuedio
joid-uou  payyenb 10 sopuafe jJuowuizaod o) (S)usweses
Suipnpour) suoneuop Auoedoid 10§ soxey Auwadoid pue ‘ojerse
‘QUI0dUT UO SUOIONPSP %€} O] S[ENPIAIPUI PUE SUONEIOdI0D 10q mO][e
SmE] Xe) [eIopay SIUAWUIAA0T [00] pue. ‘ajeis ‘[erapay Aq parajjo
SUOHONPSp XB) 9Aladal 0} 2[qIdi[a aq Kew aoeds uado se puej 1y 10
SIY 9A13s21d 0) JUSWIJIUWIOD B $IEUl OYMm I2UMO Pue| e ‘eluidiip up

NOILVXVL



LNIWISVI NOLLYAYISNOD

uawssey
UOLIBAIOSUOD)

" JUOWOA[OAU] JUDUIUIDAOL) JO JUIJXT 15921 ) YiM S[00], Iapun
LSTUSWIFSES UOIJBAIISUQD,, 93§ [00] Sy} 9sn Kew sa1ouade jUsWUISA0S
moy jo uondusssp e 10) suoneziuedio aeaurd £q lo ssrousde
wowuaaod £q paarsosl 1o usald ‘plos ‘JySnoq oq Aewr SJUSWISED
uoneBAIISUO) -pue[ 9y} Jo Kyienb uado ay) 1o2301d 03 Aem owos ul
siy3u £iradoid oy Sunerndiuews pue Fuipialp £q soeds usdo joa0ad
0] pasn s3191ut 3[dWIS 93] URY)-SSI B SI SUIWISEH UONIBAIISUO))

‘ao11d sajes Jamof 150] 2y Joj aesusdiiod
djay Aew uononpap xey ay], -anjea j9jIew Irej ay) pue 9dud
5[es [BNOE 3] U39M]3Q IDUDIIJJIP 9y} 10} UOTJONPaAp Xe) B 3)E) O} J[qE
aq Aew 1aumo oy) 9dwoxs-xey st Kyadoid oyy Buidng uoneziuedio
a4y J{ anjea jaydew Ire sy uey; sso] Ioj Auadoid s[jas 1aumo
3y} yotym ul jsarayur ojdwis-22y jo afes Jo ad4j e oIe sajeg uredieg

Le

“JoUUew Ie[IWIS ® Ul pajeuop 3q Kew SJUSLIISEd JO WIOY
sy ur Kj1edold ur sjselajul 99J-UBY}-SSY] AW JO pesye Ipew 2q
pinoys sjuswoedueiry ‘saxe) 9)eise sonpal ued suoneziuedio dwoxo
-xey 0) Aadoid Jo siy10  qim e ur opew jsanbaq e se pojussard
2q os[e Aew suoneuop ajduris-99,] °XB) SWOOUT JIBY} U0 UOHONP3P ®
2A13051 Lew uoneziuedio yjoid-uou paipirenb e Jo Aousde Juswuisnod
¢ 01 fixadoid sajeuop oym Joumo Apedoid y -a15Y passaippe os[e SI
$100} sty) suoneziuedio ajeand 10 s1oumo pue] ajeatrd £q pajeniur aq
Kew srojsuel) pue| asnesaq 1nq ¢, JUSWIA[OAU] JUSWIUIIA0D) JO JUXY
1S918210) () YlIm S[OO, Ul PIdNPONUI Udaq aarY 3sa1a30) odusis-as

“Kadoid pannbor 9y uo peoeld suonipuos ay) vo ed
ur spuadap spue] doeds uado pamnboe Apajeaud jo sousueuntad pue
uonpsjord Jo 9a180p 9y] ‘sjuswases ureiqo pue ‘suoneuop Anadord
aAradal ‘pue| aseyornd 10 [pas Aew suaznr pue sdnoid ajeaug

NOLLVAYISNOD ANV NOILLISINODV dLVAIYd

LINIWIATOANI
INANNIIAOD 40 INFLXH LSVHT GHL HLIM STO0L

‘(potrad 1e2£ us) 0) inoj e Joj A[jensn) Ausdoid 11ay) uo
yswdopaasp | A[uelodws) Ajuo 0 592188 JoUMOpUE] 31} ISNEOG
aoeds uado Jurarasaid Apusueurtad ut yjeam aq o} usaoid sey poyisw
siy ‘ennSap up Anpesol oy Aq paaoidde oq )snw jng ‘sioumopue]
Aq pareniur aq Kuo Aew spwsiq g4V ue 0) jusoelpe sieored
Buiuiaouoo spews ale suolstoap Sutuue[d pue SANBNSIUILIPE J9A3UIYM
4V Ue JO 20U2)SIXD 9Y) I9pISuod A)I{edo] I jeyd sjuswaiinbol
IpUPUI SUONOE JUSWIUISAOT U0 SUONDINSAl BY],  "SIUSWUIIA0T
{eso] pue sayynn onqnd jeso| uo suonounsal saoce[d pue sjjeuaq



U] ‘uopepunog pIoLIdBAL 3Y) pue ‘qny)
f1ea], uejgoejeddy dswojod ay; ‘uonepunoyg Aeq axyeadesay)
AY) ‘WOJIBAIISIJ JMI0ISJH J0] ISNLY, JEUOlIBN Y] ‘AduBAIdSUO))
aamyep 9Y) ejudajA uj SHUAWISEd pjoy o3 A[qIS||a a1 S)snIy pue]
Jjeys pue [euo el 3UMOJ[0] 21 I, *SIBIL 2A]J }S€2] J& J0] BUIRIIA Uf
221Jj0 ue pey aaey jsnu Jjoad-uou € ‘elmIBIgA U SHUIWISED ploy
e yoigm snay puej B se {jyenb oy, ‘uagyo jsows pajuswajduy
Buppq syudurases GuIWNDOP Sy} Ul PIqUISAIP $[00] Y} Jo
£ya1a8A ® asn Kvun jsnay pue] -uopisinboe juswasea uojyeArasuod
pugs uopisinboe  pue; ‘Buimueld pue] ySnoayy A[rasuald
‘uo1IBAIISHOD pug| 0) PajEd|Pap suoypeziuedio ydwoxa-xe) ‘apearrd
als Aay], ‘SjsnIj) pue| Jnoqe apeur 3 0) SPaau 3Ijou [erads vy

SLSNAUL ANVT
6 x0d )

‘a8ueyoxs
s, Jad e Sunensuowasp a1ndi Y1 099G 'SeOIE 92IN0SAI [BINYNO/[BINIBU
1o [eanyinotide juestyiudis aatasaid o) pasn Ajjeord4; are syyQ4 ‘enjea,
juswidojaaap sji-Ay1adord oYy Jo anfea fedound ay) uo ,ul yses, oj
saysIm owin swes oY) e pue Lj1adoid syy Jo jonuod pue diysiaumo
utejal 0} soysim oym ‘saqjes-Junm e £q pakordwo Al[e1ouad are
sydd ‘4Airedoid jo diysiaumo ayy o pan sIYSN 19430 JO 1SOY S[oym
e 10 ‘s)ydu Burzesd ‘s)ySur Jurumu ‘syyfu Jjuswdopaasp oseysind oy
PIsSn 9q UED SJUSUIASEs UOIBAIISUOD (1Y ‘A11adoid e yj1am pojeroosse
siySu juoswdojaasp oy snf Suiseyoind aajoaumr sYgd Nq “NaAd
e SB 0) POlIoJal SAUNSUWIOS SI SJUSWISED UOTBAIOSUOD JO aseyoind
3y, 001 Mau A[aaneal e st (Yad) s3uSLr yuawdoraAap Jo aseydang

8¢

‘SUOSEAI JO A)oLIBA B 10) SjUSWeses
ploy Asy) ‘sorouse juawuIsA0f oyi I  SIUSWASE? plOY Aew
osje Kew spuef 119y} 0} ssa00e o1jqnd aplaoid pue euALD SYJ Y}
19011 yorym sjrjoid-uoN 'os op 03 Isooyd A[arer £ty Jnq SjUIWSSES
pioy Aew sopuofe [ejuswuIssof [BO0[ pue [eIspd,]  JUDWASED
ooeds uado 10} uornPnpap SYI aY) Jo oSejueape oye) jouued Aoy)
uayy ‘soeds uado se pajeudisap-A[[eo0] Jou sy pue| S Jaumo Apadord
oy pue ued aoeds uado ou s 119y} J1 ‘asnedaq soeds uado Suissaippe
uonoas e sey uefd aatsuayardurod [e00] IIaY) Jel) 2INS YW p[noys
JUIUIISES Ue 3JBUOP O} SAYSIM Oy U3zZiIo Ay “sanifenb soeds uado
{e10ads yjm spuswases Kpadord p[oy o) Uonepuno, s100pInQ) RIISIA
9y} pajeald arme[siSaf oreys oy, ‘ueld aaIsusyadwos [ed0f oY M
Aduioo pue ‘Lynyadiad ur proy axe ‘orjqnd jersusg oy Jo juswfofus
o1u90s oY) Joy are ‘Ayipenb ySiy Jo ore :sj13 juswreses jey) sinsud
ey saurapind j9s prndaip Jo apon sYi pue apod SYJ YL , 'Poredo]
st Kizadoxd oy yorym ur eare oy 10§ uerd aarsuayaiduios ‘lerony3o

ATTY YT TTYTATITAN Troero mvror aae ol

9y} O] WIOJUOI jjeys p

mdn vany Lovadnard smasy arrs vn acn  cwnrre

Bi gOEas Usad 403 Aj9G04G [Bad IY] JO I5h ), JEiI
S91BIS 0B SIY], "SIUdWUIA0F [820] Jo sueld ay] 03 syuswases aoeds
uado san 1oy puvy 200ds uadp 9yl “yuswsses Liradoid e armboe
01 uopeziuedio sjqeiteys 10 Apoq onqnd € Smojje 12y Juswaspy
uopasasuoy) vl oyl ‘possed usaq sary sme| BIuISIIA [B19A3S
‘S)USWISED DIUIDS PUE UOHBAIISUOD SE O] PIlIAJal OS[E ‘S)UDIASED
ooeds uado sjowoid o] -1oumo a1y jo ssojpiedor puej jo [soied
ayl Yim Aejs sUOHOLSAI 959y "paap s,411adoid e uiylim $901n0591
pue] [eads uo suonomsal jusueuntad jos sjusureses sdeds ued()

'$]00)
uonoojord pue] pajensaysso-Adjeand jusuewsad jsow sy Jo suo
JIE SJUSWIOSED UONEAIISUO) "UONEBUOP 2Y) JUlAle0ol alom solousTe
JuswuIaA0g € J1 se Aesm owes oy} U PaInjomls ale safejueape xe)
a1} ‘SJUAIASED POJRUOP 9A19291 suoneziuedio geand usypy (*ssoooe
[ensia Jo jeorsAyd Jaire oq Aew sso00e OIqnd oYy L) ‘SUSWISED ploYy
Aew spue] 119y} 03 sseooe o1jqnd apiaord yowm pue ‘sieak aaly 10J
BIUITIIA UL 901JJO UR pey 9ARY ‘BLIAJLID S| o4} 199W oym Spijotd-uop



6¢

WHVA TVINNALNADIE A3 olIe oIy} Jey} SI spoyisw uondajoid 9say} JO  uoneluuy]
1ofew syl (0661 ‘feusiey) Joumo puel sreaud e £q Amyadiad
ut pojueld juswases otuaos e ideooe ysnw Aouafe [erepay € 10
‘fouae ajeis v Guaurulaang [eoof v ‘uonenyis ayy uodn Surpuadap ‘pue
{10ALI D1U2DS B YSI[qRIS? O] JUIWUIIA0T [BD0] JO 30UILINOUCD IY) YIM
Ajjensn ‘sjoe A[QUIASSY [eJOUID) YY) {10INSIP [BIS2I0] pue [ernjnoude
ue ysi|qeisa Ued JusWUIA08 [eo0] B A[uo :moys sojdutexa awog
‘fouaFe [eropay 1o ‘oleys ‘Apoq Furuiaao [eoo) e Aq uave) uonor
uoneuswaidwr ue ur uodn paasfe are syutensal syy ‘pouad syyads
€ J0J pue] J19Y) UO SIMTANDE UIR)ID UIEIISAI 0} A[lejun[oa sjoe adeds
uado soarasald oym Jsumopue| yoeg spuef 113y} pIemals 0} SUIZiI
pUE SoNIUNUIWOD [eo0] 38einooua jey) sweidord [e1aaas sey ewuIdip

SINGWHHYOV ONIANIE-NON NV NOILINDODOJY

-ooeds uado s1o9301d Ry 9snepd
UOISIOAD] S Pa9p ¢ YSInFUnxa [[IM UOHBUWIPUOD JUIIUIIA0F JO NOYS
oY AJjeSo] -9010jus 0} pley oIk Jnq ‘uonoaiord jo suioy Suipulg
jsowl 3y} JO QUO 2IE SUONOLNSSI Pasp ‘A|[eono10ey], 'paliajsuel)
st oy Apadord oY) oouo wsrieyddw UOIP301d [0S 9yl AWOI3q
pue 1oumo puej e Aq Ausadoid uo pooeyd 2q ued smopdLNSAl Pad(]

£135133Y seaxy [eanjeN eluIdIiA - -

_ J915139y] aswpue] vludIIA - gER) ET]

SUIRa Y, YRIBY INAISS TOHBAIISTO) {I0S - lapulewal 919e-XIS 9y} pue SwWOY SIY JO jUdWSFTeuswW 2y UO 4OO)

$928]J JLI0ISIH JO JIISITaY jeuoneN - £>ueAIaSUOD) 2INBN 9Y) YJBIP S JAUMO 2U) Y "SWOY SIY JO I)BIS?

uue jeluudjuadlgy ¢ - 9JI] Ue UO JS319)ul Jopulewsl g dn a5 pue S9I0E (9 AoUBAIISUO)

SJOLIISI(] [BISAI0] PUE [BANNIUSY - amjep] 9yl oaeS Luno) AIBWOTIUON Ul 9AI9SaId 93pry Siled

KemySig-v-1dopy - Jo 1oumo oy] juswsTuelre swy ynm 2Jqissod os[E aie SUONORPIP

xe) swoou] ‘awpaly ey Suunp 1 asn 0 Io Auadoid ayr wo

v uowrejdunt A[lIe)UR[OA UBD 19UMO pUE] € aar] o1 1yBu ayy ‘suosiad payyroads 10 ‘Iaumo 9yl saald 1ey) uoisiaold

ey swesdord jusweady Surpurg-uopN pue uonufoosy jo sapdurexs e sopnpur 1aysuen apn-Aiadord [eSsp siyl, -dnoi uonearssuos
M3] ® 2Je MO[Rg ‘paulejulew ag |[im pue] 3y} Jo Ajyjenb ooeds ajeand v 0) pajeUOp 9q UED JS2I9UI Iapurewal & ‘eoeds usdo 109301d
uado oy Jey) 9ourBINSSE OU pue santadold pojeudisap 10J sjuswarnbas 0], "1SaI91Ul 993-uey)-ss9] Jo 9dA} I2yloUe € SI JSAIIUL JIPUIBUWAL



[euoiBoy SiSeIaU IB[IWIS JABY OUYm SIDYI0 IIm 2)BIIUNUWILIOD
0) JaquIsuWIY ‘ISIX9 JUOU asaym sdnoif mou wirog -odeds uado jo
ﬂooam« snouea ay) pue aoeds uado o) pajesipap are oym sdnosd pue

256_29: 1sy1edo) unq pue Juneoiunwwod £q suonijeod plng

ul sjuaw3aIe
Juswafeueul 9sn [[e SSUIAYSL] PUB[U] PUE SWED JO SUOISSILUWO.)
ay) pue ‘aFeliIsy [BinieN JO UOISIAIQ oY) ‘ANsaio] Jo yuswisedaq oy
‘QniD qresl uergoefeddy orwojod ‘AoueArasuc)) aInjeN 9y, ‘Spue|
s Joumo A)1adoid ayf Jo urerad 0y ssa00E UONEDIDAI 10Y Spue| aSeuew
pue operadoos 07 JuawuizAog [eoo] e pue Kuedwod 1aqwy e UIMIaq
pajenodau aq Aew juswoolde ue yong sisumopue] Iofew pue soIuUI

JuawuIaAog usamiaq dn 1as 2q os[e ued sjuIWAITE JUIURSRURIAL

'sa[iw gpg Juif[eiop
syuswes 19A11 (] pojeudisop 1ej oS SEY 9)BIS Y] I9AM Iloy)
.10933e A[9sIaApe JYSiw Jey) SUONOE JudWUIdA0F Aue ul 3104 131e91F
SUIZNIO {8J0] 1910 pue sraumopue] (juosy 1eau) uetredu saald pue
SI9All 353Y) 10} uono3j01d utenad sapiaoid uoneudisap ayj, -Aineaq
fesoised 1o [einjeu ssassod jeys s19A1 193301d 0} WIYSAS I9ALI-O[UIOS
® JO JUSWYSI[QeISd 9Y) POZHOYIne 1OV SIYL "OLGT Ul JoY SIoAly
olUe0g 2yl Aq passed sem werdord SI9ATY 180§ BIUIEIIA QY]

ov

K

‘paueyoun urewas uonejiodsuel] Jo
juaureda(g sy; Jo sainpsooid Sunerado pue ssueusjuiely shemig
eluidiA se speol 9je)s Suneusisop Jo ssevoxd ay) yFnoy ‘osimiayio
10 parjduif ‘s{oIu0d ISN-puL] OU SULRIGO 9)B}S B, "IOPLIOD AemAg
e umyiim pue] uodn suonje[nds: lo suondmsal Kue soejd jou saop
uoneudisop AemAq euidnp v reouedyiugis [euonesInal 1o ‘Jeinjeu
‘feon1OsIy Jo ®ale ue unim Fuid] 10 01 Suipes| ‘sanjea {ein)no
pue onayisee juedyudis Ajeane[al yim speol Junsixs se paulyep
are skemdg erutdny sfemySiy owaog 1o skemdq eruidip se speos
Surpue)s)no urerad ojeudisap o} preog uonejrodsuel J Y)[eoMUOWIO))
oy Surzuoyne Py LemAg ewuiBnp pue AemySig oweog ay)
possed A|quiassy [eIsuan) BIUITIIA oY) 9961 U] "uoneudISsp pajeniul
suaznid e st weadodd skemdq pue s{emysiy d1wadg eraidap sy,



1y

PR ENIERY 2]
adeds uado xaajunjoa 03 Junm szoumopus] eaud a1y *
Juonuajye.ajepaury axmbax jeq syvaay) sy
a1e 10 asuas ajew ueld aseds wado aduea-Suoy e seo(
lpied aq 3500 ayy [[iM MOK
LU0y 20D AJUOUI Y3 [[IM SIIYA
spue| doeds uado axnboe 0) Juads aq Aamow JpIpA
,9deds uwado 32330ad 03 pue| aanboe

ued oym jenpiatpul 10 dnoad seaud [edsop v a19y) S| "

Jspug| aado
duidenew pue Sapowoad x0) iqisuodsay eI [[IM OYAA *
. ~ {SIaumopuey Aq

padisap puel Jo s3313 10j smondnpap xej o uonpesuadwiod sy «
*s3sa.J193u1 A1Y3 Jo 1ied Jo ' ‘suonoipsunl Auew sossedwoous
Jle J9)suBa3 10 dIYSIAUMO UIB}AX 0) YSIM SIFUMO PuB| 0( . * 11} 9oeds uado 109101d 0) Jiom O SapiyS JeaF FJuyew suoleziuedio
JAueroduag BIUISHA oY) Jo m3y ' aJe ‘BIUIBNIA JO SIGAIY o) JO spusuy
Jo Apuaueuriad soeds uwado se paBeuew aq puep [[Iad * ay) pue ‘JIAIY MIN 9y} JO IINIWMOY) JeUOLIEN A} “JOAIY uojune)s
~ ¢9deds aado 3y} JO SpUalL] 9Y], ‘slequinu ul yiZusins a|qIpaIoul st a1dY], ‘9IS €
YSI[qB)S3 0} PIPIT SI JUIUIIA[OAT] JUSWDIIAOS Yonu MOF] # uaA3 10 A)unood ‘Umo) & UEY] SI0W JO 1I0JJ2 9} sA[0Au] ued Keul jey)
. 201n0s3! aoeds usado ue Jo aspdwexs poof e ale sleary -ssuEpunoq
NSV jeontjod puokaq 03 jey) sonsst soeds uado ssaippe djay ueo sdnoid

* % * ¥



sadypuy As12A1polq AJIPIM -
Supoyiuowr weang -
duu0yuowr yuey apdag -
:fyenb [myoawunodiama jo Suprozjuopy
diyspaeamays Jaumopaey -
SHOIJEII0SSE SIPUMOIWOY -
SUORIN0SSY anJey] IR -
suory -
sagjuny -
qn> u3apaes) -
:suonezIneda0/SuUIZIIID jeALld
AdueArasuo)) axnjep -
jsnn poey -
uaIyue)) Jier], uejgoejeddy -
v :3yjoad-uou eapy
SNOILJO 4LVARMd

LHoyiny Ldjje) dassauudy, -

s1sauiBuyg jo duo) Away ‘s -

NNAIIG PIPIIM PuB Ysig ‘SN -

32IAI3G 35310, [BUOIBN PUB IIJAIIS YIEJ [BUOpEN -
:[e13pay

UONIBaIIAY puB UojEAIISUO)) Jo judunaeda( -

Axysaaoy jo yuawpreda(y -

SaIaysy] pueju] pue awes jo juaunuedaq -

2 1IN
umoy, -
0 -
fjuno) -
Bunlvat

SNOILJO LNINNJIAOD

SYADVNVIA HOVIS-NIJO
01 X0d

(42

.:D:U\::Uw_)
:<:E¢§E<
a[qisuodsal e Fuisooyo 210Jaq saoInosal soeds uado pajord Kisjenbape
Jsow ued oy 19pisuo) “K)[iqrsuodsal 9xe) ueo oym suoneziueslo jo
suondo sjeand pue suondo JuswuIgA03 ale O] Xog Ul JSI] 3y ‘Bale

ue jo Ayenb a2y oy sppe ey soeds uado sinsus 0) Ksuow K[jensn

pue 1amod-oidoad sueswr juswaBeurly -uejd juswaSeusw puel e
2q 0} spaau 313y} ‘ySnoua jou st eoeds uado SuneuSisaq ‘adeospue|
Inguneaq ‘ofes ‘Ayijesy e oaey qim Ajunwwod oA jey) Funnsse
I0J suonelapisuod jueyodw) ale UOHEISIUIUPE pUR QdURUSUIRW
aoeds uad() 10} 21Ed> O} sseuBurj[Im B PIEDIPUI SeY AJNUNLWIWOD B
JBY} SpuUB| O) PI)IWI| I SUOHONPIP Xe} 10 2[qid1e aoeds uado ay],

_ TONVNTLNTVIA
{ )
\. /

) 4

OOOOOOOOOOOOOO® %@



1912

. Jwerdoad svuvuaguiew anod
JO SSATIANDIYID oY) Jo suonenjead sipowad ag aloy MM
i(Buipjing pajpug “a%) sautanoe ayenrdoadde Ljuo

03 asn iy 03 Moy pauinoe uepd juowedeaew anol sel
Jros3ou dduds vado anof 10j dawd pue ‘oedp

‘aoyjod 03 WicA§ 2UIOD JOQE] ) PUE A3UOW Y] [IM X3 AA
;puel oeds wado aBenewr sdnoad juasagip

Sniaey 03 soBujueapesip pus saSejuBApE oY) AI¥ JRUAA

SISV



e N OIS LTIN OO




PH9IS/TET/COL
190p7 e1aidap ‘Sangsyoulg
TieH YoL321( 8071
193U3)) 7UeISISSY Uisy( ANunuwo) yaay, elmsap -

€1E€6-6€9/€0L
€pIp7 elmidaip ‘paojpey
9TLE X0gd "O'd
oISSIWIWO)) LIS Sunue]g £3][BA JIATY MaIN -

6£55-98L/P08

6TTET BA ‘puownyonRy

Z0E€ 9INS “1931)S SIOWIIA0S) €07
HopEpuUnoy sI100pInQ BIuiSIA -

TILT-98L/b08
617€7 elmidaip ‘puowyory
132115 SIOUIIA0S) €07
UONEIIIIY pUE UONEAIISUO) JO Judunaedaq Bruidarp -

. 00€ES-TH8/€0L
60722 euidaA ‘wo)duyay

uuky qroN SY8Y
£d>ueAlasuo)) rnjeN ayJ, .

00Sy-98L/v08 ,
617€7 BluIdNip ‘puowypory -
006 NS 92135 YUIN YRION 70T
3aWHOAIATH v——u ao =Q==OU v -

31qissod uwonpedyjqnd siy3
Supjeus 0} DULISISSE [EDIUYDII) PAINQLIIUOD [[¥ SHONEZIneSI0 IS ],

‘SHIONADY DUNO0STH

Sy

jooeds uado mok Juifofus swy puads
0) lsquoway “1oofoid s Jo smiels oY) Jnoqe SIAYO WIOJUT [[Im
pue unj 2q Ued S)IBYD MO[] "uolenyls eoo] Inok ut Snid pue sseooid
31 Jo weIdeIp € meI(] ‘U0 Yoeq [[B) O} Seapl nok 913 [j1m ssaooid
Juiuuerd soeds uado sy Sunuswinoo (sasuadxs 10y Ked o) woy)
auwIod Asuow 3y {[Im 219y "A[19PIO PUEB PIIMONIS S1 UOENSIUNLIPE
pue asouruadjuiewl 2yl jey) sinsua o) soeds uado 103 Anjiqisuodsal
axel [[1m oym pue uefd juowsSeuew e Iapisuo) jeorIquid 03 K[aNI
S[EIOIJJO JUWUIIA0T [€00] pUB SUIZNID 9l S[00) JUdWaTeuew Jeym
(910y} uaddey [im sanIAnOR Jeym pue pajedo] 9q 9oeds uado prnod
atayp ¢ Surousuradxa nok are mord jeym pue speod s Arunwiwod
ok are jeym  (Sonfea AIUNWWOD InOA S90IN0Sal Jeym IapISuo)
'sansst aoeds uado jusiind Iay) pue UOPENIIS [BOO[ Ay jnoqe
yuyj pue ‘paajoaus ajdoad 128 pynoys ssaooid sty; Suneniur ssitjeoo]

‘Anunwiwod repnorned
1JO€9 J0] 9NUIAE 152q 9y} purj O] SUIN} PUE SiSIm] Snolea S YSnoly)
ssa003d ay) mOJj0J O3 A1essa0au ase souaned pue ourt] -Suruueld
aoeds uado [euorFa1 pue [eoo] yoeosdde o1 juem Kayr moy sprosp
0} senunwwod 10§ juepodurr s1y] “[9As] [20] 3Y) WIOIY Sow0d aoeds
usdo Sunosjord 10] sapeniul 2y Jo ISOJA . 'SUSZIID POUIIDUOD JO
110339 9y} Aq U9ALIp st ‘s100pino JeaId oY) pue OUEBDIJUBIS [RINIMO
Jo says yjoq .joajoid ueo yorym ‘sseoord Suruueld soeds uado ayy

‘9oe13 pue AjuSp ypm puedxs pue mord ues
soeds uado 19y pue vruidaiA ‘djoy mmof yirpn Juswdo]aasp S1IOUOID
sFeinoous ueo pue ‘Ymoid spallp ‘s90In0sas §)oaj0id ‘sanrunyroddo
[euonealoal sopiaold aoeds uadp -adeospuej asisalp AjFunueyous
INO 90URYU2 O} INUNU0D ued ‘padeuew Afnysied Ji ‘spue] uado Jnp
'$19)USD URGIN SAIORIJE PUE ‘aUIISE0D Jo sajiw quowpard ‘surejunows
s oe)s JusoymwSew B 1 eliBIA O yiesmMUOWIUIO)) u;rN



BIBLIOGRAPHY



UONEBaIddY Pue SYIJBd JO UOISIALCY
“Quowrdo[oas@ AMUNWWO) pue $I0INOSAY [eImeN
Jo juaunredsq 'O'N ‘weiSold oFesIOH [eImuEN
vuIjore) ::oz ‘00d ‘6861 ‘vuijoiv) YyuUoN u
puT fo u0Y92104g KIDIUNIOA 03 IPIND Y SUOIAN0LY
83 DamIBN 40 suondQ S, Jumopuvy YL

90]AJ9G UOIIBAIISUO))
[1os 2xmnondy jo juoweda(q s9EIS pouf] oyl Aq
paysiiqnd gojudured ‘g6 Averuqoy ‘wwar yLvg YL

SOIpS UeqJ() PUB AIMONIYOTY
jo 9%00D ‘z661 AP ‘wukly pus udjopuey
‘UewyosIY ¢, DSuA. Ul UIUISDUDRY $201M0STY -

d210p4 D207 fo yoog oq uv) Y[, ‘uaWIIVUD
$§924n0S3y 4V PIOT Jof yoog  dounog

§5914 ANs19A1U) SupdOy suyof ‘Joj[ey

pue ‘19 ‘uosjep\ ‘SYOIS ‘6861 ‘uoMDALIISUOD)
oiny 01 apme v IpIsApuncy) S, vy Supog

MEEEE
92IN0SOY PUE YIeq JO UOISIAIQ ooﬁo reuoiSoy
ONUERV-PIN  ‘9OIAISS  Ied [euoNEN  ‘JOLIajuY
ap jo mwwedeq ‘SN ‘8861 ‘Yoog yomuzaary

AisIaA1Uq) Q18IS pUR JMNSU] JUYIAA[0g BIUISIA
‘vorsuaixg oaanesedoo) eruBnpA  ‘Ienuuddey
‘0661 Axenuqay ‘zz "ON ‘,22vds uadp Supdratoiq
d0f NIOMIWDLY, ‘Sw3qoid pup SINSS[ pupy

Ly

Ayssomupy
2L1S puUB AYMNSU] OWUYIANA[0 BIUISIIA ‘UOISUNXY
eaneradooy mwidnp ‘03NS ‘0661  Arenuef
‘I£ *ON ‘,5Sp)D) o0ds uadQ ays up VIS VY o1
aquogddy spavpuvss, ‘Swialqoldd puv Sanssy :puvy

Kusoaun
9lelS pue aymnIsu] oluydaifjod BB ‘UOISUAIXH
aapesadoo) wvluidip  ‘U0SQQID ‘6861 Joquada(g
‘0L "ON ‘. uDld $100pmQ DIITIIA FY) 01 PaYuIT XTL
as)-puvy avds uzadQ, ‘Swialqodd puv Sanssy puvy

b_muo\:c: 91e)S pue 9)myIIsuy duYsAnk[og euIdip

K ‘oISuAIXg eAneIadoo) eruiSA ‘uosuyof pue ddeuy
‘€861 - Areuqad-786] 1SNy ‘79 ON ‘,muidliA

Ul UOUDXDL IN[DA-3S[], ‘SUId]qOLd PUD SINSS] puv

fAsioarun a1vig pue 9ISy SwmyNK[0d
eluidnA  ‘uvorsuaixyg saneradoo) erurdup
‘soukor] ‘si6l equaides ‘g ‘oN “,Sunamid
as[-puv IvIS, ‘Swalqoid puv Sanssy puvy

_ .&_Eo.z:D a)eI§ pue Amnsu] dluysalkjod
BIUIZIIA  ‘9JIAJOS  UOISUAXY BUISIIA  ‘[9SS]
pue “JNSIVOIN ‘8L6] YOTBIN ‘ILL-SOE ‘ON '$§3204d
uoyvIpaq Yt y8noys puvy yivqd Jo uomsinbry

eIUNISIIA JO A1S19ATUN) suoneijoSaN
[EWOWUONAUF IO} AMIBSU] ‘UIppelD puUe ‘JoeM
‘uosjo(q ‘Aapieag ‘8861 390100 ‘S100L suwZoUDI
aunaioys Paoajag  fo uouvmppAy oduLD ¥V



B

$90IN0S9Y
2u0ISIH JO Juswedaq ‘g66] 19000 ‘S04n0SIY
JUOISIH 4NQ Zupdaioid  [DI0YD PuUD UOISIA

UONEBpUNOY
sloopinQ RBIUWIBNA ‘oovdsy uadQ) fo uornvaiasaiy
. Yy 3uIdDINOOUT  JUONDPUNOY SI00pIND DIISLIA

$§321n059Y
DLIOISIH pu® uoneAlasuo) jo uswuedaq ‘uosiepm
pue ‘soy01§ ‘WewIopAUS ‘§861 ‘UOMII0LJ F04N0S3Y
01 apmng s, 1oumQ Kuadoiq Vv :a8viuay s, D1811A

woawdoaasq dtwouodyg
Jo wewpedag ‘oo sJoursaon  ‘eruidiip
JO \N[eMUCWIWIO)) ‘S2nS1] PUD SIIO 766] DIUISIIA



"poedg uadQ Fundajoag 10§ Mromourel]
YL, ‘SU2]O4J pUD SaNSS] pUDT ‘4T UOKEDIIQNG IDIAIIS UOISUNIXH

aaneradoo) BIUIBNA 0661 ABtuged ‘uoixed ‘[[eysIe]N '€
. Yo3], BIUITHA
‘,JuawuoNiAug Y} pue asM pueT, "1661 ‘uyor ‘ydjopuey K4

£78S-967/¥08 :2U0Yd ‘VA ‘dlliasanojrey) yuawdojarsg
Ajunwwo) pue Furuuerd jo deg ‘spewaqly Jo Huno) 1

STLONANA

*90uas9jal 10y AydesBonqig ayy
23S 6 99ed a8v1ruay s,p1u18.414 woly paydepe sprefsugp Juowpatd

. - 6861 ‘uonepuno,
MET [BjUSWIUONIAUY BY) pue A21[{0d PUEBT JO SIUNSU] ujodulT 8yl
Aq paysijqnd ‘spasnyoessely [einy 10 191U 9yl pue juswsFeueiy
jewswuosiAuyg jo Juswuedaq swasnyoesselN ayy Aq pasedard ‘gp
pue gy 93ed wwawdoranag puv uonvaiasuo) 4of jonuvpy udisaq p
[AdJIo g 4241y mMoNdPUUO) 2y Wl a3upY) YiIm Suypaq woy paidepe
dupue7z [BuopuIAUO)) SISIIA JAsn))) 03 Juipuodsay yuawdojeaag

‘8861 ‘¢1 19quisidag ‘s1osiaradng jo pieog Auno)) oouug oYy
Kq paydope ‘gpoz 21wpdn uvlg 200dg usd( puv uonvaLI2Y ‘SYIDJ
ay1 woy padepe ejuidaiA ‘Ayuno)) 0dLUIY Joy ueyd dedg uadQ

'T661 1quaded Yoo L BIUIGNA
‘oIprys srenpeif arnzoanuyory adeospue e jo ped se praydoys [im
‘1q 10} paxedaad ‘Supuup)g aspy puvT ur suonD4PISUC)) [02180]00F
woy poydepe AJuno)) SO ‘IIAIY MIN JO JUIWSSISSY [BNSIA

‘90USI9JaI 10}
AydexSonqig ays 995 s 99ed prndarg wi wwowaSvunpy $90.4n059Y
32104 fo yoog o uv) 3yi woy pajdepe Areanday depy Jo sanss|

"90uv19)31 10§ Aydeidoriqig ays 29§ "€¢
oded yoog y+omiz4yy 93 woyy paydepe 3upad dqng v dn 3uipas

SLITTYD ODNIMVYIA



1010211(J 2AND3XY ‘pmo( ‘M HIQOY I
L86L-8£9-€0L

THIPT YA ‘Dlitasuiney

anuoAy Juimg 3UQ

1611 xog 340 1504

Juompald 19

301221 2A)N23XY “‘uaug, AOUBN SN
0TL1-TL6V08

1062T VA ‘s||tasajopey)

201 2ung ‘1eang e 1sed €1y
uosIdyafr semoyy,

1010231 2ANN29XY ‘Youaly ad4of SN
101L-L¥Y-408

0L6£2 VA 'lItH yinog

anUdAY FunquapyoaN YInos ¢z 1

QS xog OQEO 1504

Ipisqinog

1019311] sANNSIXY ‘Jo8uissey Y sewer IQg
$89¢-8S€-p08

LTTET VA 'puounpny

101 2UAS ‘Wnwnqe] 159M v01Z

jeuoy3ay puomysdny

3019311() aAlINOINY ‘sjdwoong g preyony I
0SPL-678-€0L

10LTT VA ‘1odedind

aoeld sI9em (1

" uepidey-yrouneqeddey

J01231I(] 2ANNDIXT ‘JASUB “H uaydas I
068C-€LE-€0L

106ZT VA ‘Bingsyousparg

paeAajnog anakeje zi¢

£98 x0g 3310 1504

odpey

_Ouuu:O o>::uvxm .co_smzo—.— .m xva_. .._2
$019-26€-v08

10652 VA 'djjtausey

wang Y3y /1 701

_.._OEQO_A—

0¢

1012231 SANNIIXY ‘qQID BN TN
00L0-T¥9-€0L

£007T VA ‘sepueuuy

001 anng "sxidwing, ssary 21T SESL
ejuj3ajA NIIGLION

1010251 2AUN33axg ‘uedauur]-projpeig 32401 ‘S
: 00PL-6T5 708
SEPIT VA 'oEjied

H 19meig 910 1504

NN UIIYLION

10)3931] 2atN09XT ‘uasSpuny Praeg IN
C1E6-6£9-¢0L

I0IvZ VA ‘Projpey

122518 Yuomspemy 7191

A3IBA 12ATY MmN

1015331q 9ANNO9X] ‘IojAe] sewoy] I
£O1S-€8L-T0L

PSEPT VA ‘uouEpN

aAL(] 3deUd] (701

s1980Y Juno

101211(] 2ANNOAXT ‘y3neueaey ueq I
11€T-85L-+08

6Y1EZ VA 'epnjes

987 xog 2JO 1504

ensujudg NPPIN

101 u>__:uuxm 40.:9“_.:_0 ‘f mue:o-:. TN
0088-9¢9-€0L

0£92T VA '[ehoy woig

) 123G XIS 158 £01

. Xejlje] pao]
_o_uﬁ_Q o>::uvxm .bm:n_m pieuoy .._—Z
90ZL-1¢b-€0L

vPIVT VA ‘PlRWNG

88¢ xog] 2O Isod

0I5IMOUIT

4019311(J aanndaXxy .mc___oU 1 inyuy TN
00¢8-0Zb-+08

02€€2 VA "oyeadesay)

AU 94BIPOOM £TL

speoy uoydmey

1019011(] dAIINIIXT ‘PUENOUIS dukeM TN
L1vb-Ebe-£0L

010vZ VA ‘joueoy

anuaay |eqdwe) 159 Sl

6957 xog 3MYO 1504

Wt

1013211(] 2ANNDIXT ‘UtjeyD malpuy I
8LLI-688-E0L
99T¥T VA ‘uoueqw]

846 xod 22O Is0d
NEANBJ puElqEN)

10)0211(] ANNDIXY ‘SWION M Swuua(] I
9991-198-108

€08€7 VA "3inquanay

1PING PIRYTM $961

9081 xog YJO 1504

10)84D

1010an(} 2ahnoaxy '33e1n) g swuaqg 1N
[6vL-Sv8-p08
S05pT VA ‘Binqyouis

10)321(] 9ALNDAXE I2PUIG WEl|]Ip SN
vL1$-S88-C0L

10FYT VA "uolunelg

192415 131]0D) YUHON €€9

0§61 xogl 2Y)Q 1504

YBOPURUIYS [BIIUID)

10193310 oanNSaXY ‘o810g |ned. I
9€6T7-L8L-P08
10€47 VA 'aewody

L1y x0g 3O 1504
uojduigyLioN-}IBmOIIY

‘uoissiwwo) PuIsI Sutiuelg (e20] IN0A
192)U05 ‘U021 1N0A Ul IdUBISISSE J3YUNY 104

XIANAddV

Y



ppOS-1€2/€0L
0SP0-190¥T VA ‘3ungsywdeig

IIEH H211)91d 801

Jnu) Ruesissy udisog Hrunuwo)

:0) 1am asedpd ‘uon BUWLIOJUT dI0W J0

193u3)) duejsissy udisaq Qunwwo)
1013241 dundy

Aoqiro "1 uPqezHy

sweidoad aALAS NG J0)311J 241NIAXY

ISI[VIIA seidno(q '

sweidoayg jeuopeusnuy 7p Yoeanng ANsdoarun
IS0A0J-3IA

[00daaAry ¥ Wued

ALISYAAINN ILVLS ANV
ALALILSNI JINHOALATIOL VINIDUIA

o
o2 [l
eIa1dIn\

SWRI301J IIIAIIS d[qng

swesSold [euonewu] pue yoseann( L1sisAtun




APPENDIX C

LANDOWNER CONTACT LETTER



February 3, 1994

Mr. Dennis Jones
P.O. Box 333
Virginia Beach, VA 23456

Dear Mr. Jones:

The Virginia Department of Conservation and Recreation is dedicated
to identifying and conserving Virginia’s natural heritage:
resources. As a representative of this division, I would like to
talk with you regarding the significance of your property in the
City of Virginia Beach.

According to courthouse records, you own land which represents one
of the most significant natural areas in Virginia. This natural
area contains some of the finest freshwater marshes in Virginia.
Few pristine marshes of thsi type occur in Virginia and many people
are unaware of the importance of these marshes. It is very likely

-that these ponds may support several plant and animal species

associated with this type of habitat.

As a landowner, you play an important role in the future condition
of these seasonal ponds and the unique species they may support.
Your stewardship of the property has allowed these natural
resources to exist here for years. Private lands stewardship by
individuals, such as yourself, is crucial to the conservation of
Virginia’s natural heritage and for the enjoyment of future
generations. '

I would like to meet with you for a few minutes to discuss the
importance of these marshes and the species they may support. I
will contact you by telephone in the near future to set a meeting
time and date to fit your schedule.

Thank you for your time. I look forward to meeting you. If you
have any questions, do not hesitate to call me at (804) 786-9112.

Sincerely,

. Melissa Donoff

Land Protection Assistant



APPENDIX D
NORTH LANDING RIVER PRIMER



:

NORTH LANDING RIVER WATERSHED

General Overview

The North Landing River Watershed embraces a variety of natural resource values. Local
fishermen and seafood restaurants value the river for the fish, crabs, and eels it supports;
farmers may use the wetlands as an irrigation source; sportsmen value the watershed as a place
to hunt and fish; and ecologists rank this watershed as one of the most biologically diverse
regions of Virginia. Many people appreciate this riverine system for these specific attributes.
However, the watershed is also valued by many people in a general sense: it provides an area
for recreational activities such as boating, waterskiing, and birdwatching. In addition, the river
is a place for people to relax and enjoy nature.

Several agencies consider this river a priority for the conservation of natural resources. More
than 7,000 acres within the North Landing River Watershed are owned by local, state, and
federal agencies, primarily for the purpose of providing refuge for rare species, waterfowl, and
natural environments. The Nature Conservancy and the Department of Conservation and

Recreation own and manage the majority of these protected lands. Additionally, land is owned

by the City of Virginia Beach and the U.S. Army Corp of Engineers.

The North Landing River Watershed provides important habitat for breeding and migrating
waterfowl. The North American Waterfowl Management Plan through the Atlantic Coast Joint
Venture (covering an area from Maine to South Carolina) has identified these wetlands as a top
priority for protection. A local interest group initiated the legislative process for protecting and
recognizing the river as a natural, scenic, historical, and recreational resource of statewide
significance. This led to the designation of the North Landing River and its tributaries as part
of Virginia’s Scenic Rivers Systems in 1989. The area is also included in a local Scenic
Waterways System by the Cities of Virginia Beach and Chesapeake.

Virginia’s Southern Watersheds include the Northwest River, the North Landing River, and Back
Bay in southern Virginia Beach and Chesapeake. These are the only three oligohaline to
freshwater tidal systems in Virginia which are primarily influenced by the wind rather than tidal
fluctuations. These wind tide systems allow for a great diversity of natural communities. Of
the three wind-tide systems, the North Landing River has the greatest biological diversity.

The North Landing River Watershed includes the North Landing River, extensive forested and
herbaceous wetlands which line the river, and several tributaries. Its two major tributaries are
West Neck Creek and the Intracoastal Waterway. Other tributaries include the Pocaty River,
Alton’s Creek, Blackwater Creek, and Milldam Creek. This riverine system is located along
the Atlantic Coastal Plain in the southeastern corner of Virginia. It lies west of the Atlantic
Ocean, south of the Chesapeake Bay, and north of Currituck Sound, North Carolina.



The river covers 22 miles and drains approximately 72,000 acres of land. It flows through the
Cities of Virginia Beach and Chesapeake in a southeasterly direction. It continues past the
Virginia-North Carolina state line and drains into the Currituck Sound, which then empties into
- the Albemarle Sound. The North Landing River watershed is within the Albemarle-Pamlico
Estuarine Region, the second largest estuarine system in the United States.

History
The North Landing Ri\;er, along with the lands that surround it, are rich in historical culture.
The river has played a central role in the lives of people who have settled in the area, from the

Native Americans who first inhabited this land 11,000 years ago to the current residents of
Virginia Beach and Chesapeake.

Up to 18th Century

A wide variety of Native American cultural groups lived in the North Landing area between
9,500 B.C. and 1600 A.D. With ample quantities of fish and game within the forests and
marshy waterways, the area continually attracted groups of nomadic people. Native American
groups settled along North Landing River and Back Bay rather than the ocean side. This was
primarily due to two factors: the ocean side is more vulnerable to natural disasters, such as
hurricanes; and the river and bay provided better access routes and farmland. -

Native Americans began to practice agriculture in the area around 1,000 A. D. When the first
Europeans arrived in the area in the late 16th and early 17th centuries, they found tribes living
in villages raising corn, squash, and beans. The Native Americans inhabiting the land when the
Jamestown colonists arrived were known to the English as Chesapeans. English inhabitants first
settled at the mouth of Lynnhaven River. Settlement in the southern portion of Virginia Beach
along North Landing River occurred gradually in the latter half of the 17th century.

The areas known today as Chesapeake and Virginia Beach were referred to as Lower Norfolk
County in 1638. In 1691, Lower Norfolk was divided into Norfolk County (presently
Chesapeake City) and Princess Anne County (known as Virginia Beach City since 1963) The
colonists named the area Princess Anne to honor the daughter of King James II.

Tobacco was the first crop in Princess Anne and became the center of the colonial economy. In
the 1680’s, soil depletion, fluctuating prices, and rising labor costs forced farmers to produce
other crops and to harvest timber. As a result, grains such as corn, oats, and wheat became
popular crops. In addition, the regions extensive evergreen forests produced high-quality lumber
and shingles of cypress, cedar, and pine.

Early settlers of Princess Anne County relied on very poor roads, particularly the southern
section of the county. The roads were often impassible due to wet conditions. As a result, the
North Landing River, along with other rivers in the area, remained the primary transportation
network from the 1700’s until the mid 1800°s. In the 1700’s, Kempsville became an important

----_'--'----



shipping center whereby goods such as timber, grains, and tobacco were transported from there
to Norfolk. '

19th Century

Agriculture continued to be the predominant land use in the nineteenth century. Following the
agricultural depression of the 1830’s, farmers further diversified their resources. Hay
production, poultry, and fisheries ranked high in production. Princess Anne County was well-

“known for its produce and supplied many other areas, including cities of the North.

Two man-made canals were constructed in this period, making shipment of produce easier. Both
of the canals connect the North Landing River with the Chesapeake Bay. The Albemarle and
Chesapeake Canal, connecting the Southern Branch of Elizabeth River with the North Landing
River, was completed in 1859. This canal connection was used to ship produce to the Norfolk
markets and lumber from Currituck Sound. The second canal, London Bridge Creek and Canal
No. 2, was constructed by the U.S. Army Corps of Engineers. This canal connects the North
Landing River from West Neck Creek to the Eastern Branch of the Lynnhaven River.

In the 1870’s and 1880°s, the Albemarle and Chesapeake Canal was largely responsible for
boosting the Princess Anne economy following the Civil War. Large quantities of products such

as cotton, fish, lumber, shingles, juniper logs, wheat, and fresh shad were shipped via this canal

system. This era experienced an increase in water trade and an introduction of better farming
methods and more diversified crops. In addition, timber harvesting became more mechanized
thereby offering increased employment, as did commercial fishing and waterfowl hunting.

20th Century

The North Landing River Watershed remained primarily agricultural until the last half of the
20th century. In 1925, potatoes were the largest crop, ranking fifth in the state. Other products
included apples, peaches, hay, corn, cotton, wheat, and peanuts. Dairy cows and hogs were
also raised at this time.

Commercial fishing and hunting played a significant role in the economy of Princess Anne up
through the mid-1920’s. The region’s marshlands, strategically situated along the Atlantic
flyway, became known as a waterfowler’s paradise. After 1920, sport shooting and fishing
increased in popularity along the North Landing River as northern businessmen seeked an escape
from the pressures and constraints of city life. '

Today, the primary land use within the Southern Watersheds is agriéulture with soybeans, field
corn, and wheat being the predominant crops. Approximately 20% of land in the City of
Virginia Beach is farmed.



Values of North Landing River Watershed

The North Landing River Watershed is a significant resource for its economical, recreational,
and ecological values. These values are important to Virginia Beach and Chesapeake residents,
as well as local, state, and federal agencies.

The river is economically significant in various ways. First, the river is important to the
seafood industry. The North Landing River supports fish, crabs, eels, etc. which many local
fisherman, restaurants, and stores depend upon to make a living. Common fish caught from this
river include catfish, chain pickerel, crappie, largemouth bass, sunfish, and white perch.
Secondly, it plays a role in interstate commerce and transportation. The river, particularly the
Albemarle and Chesapeake Canal, played a vital to the economy in the late 1800’s when water
routes were the major method of transportation. Though, railways and highways reduced the
commercial role of the canal, it is still used for some commercial shipping today.

Many people enjoy the recreational uses of North Landing River and its tributaries. As in the
past, fishing and hunting are popular activities throughout the watershed. Other popular
recreational activities in the area include waterskiing, jet skiing, and boating. Additionally, the
river provides a place for people to enjoy the beauty and serenity of our natural world.

Tn addition to the economical and recreational values of the river, it is an area of high ecological
significance. The North. Landing River contains one of the most diverse and unspoiled wetland
systems in Virginia. These riverine wetlands cover an area of more than 20,000 acres in the
Cities of Virginia Beach and Chesapeake. The North Landing River Watershed contains
extensive freshwater and oligohaline marshes, pocosins, and forested swamps.

Significant Natural Environments

The marshes along North Landing River are clearly of statewide or national significance. The
marshes range from low-salinity to freshwater. Winds influence the water levels and salinity
levels of these wetlands, resulting in a vast diversity of vegetation and natural community
composition. Cordgrass, needlerush, and sawgrass dominate along the water’s edge. Southern
cattails, bulrushes, and creeping spikerush are more characteristic of the interior marshes. Over
twenty rare species have been documented from these marshes, including the least bittern and
Carolina lilaeopsis.

The least bittern is a small bird whose populations appear to be reduced throughout its range.
They inhabit fresh and brackish water marshes, with tall, dense vegetation. When frightened,
these birds position their narrow bodies in an upright position and sway back and forth to blend
in with the wind-blown marsh. A plant known as Carolina lilaeopsis also occurs in these
marshes. This perennial herb is rare throughout its range, which extends from southeastern
Virginia to northern Florida. It bears a dainty white flower in late summer, and is found in
shallow water, marshes, and swamps.



Another rare natural environment found in the North Landing River Watershed is the pocosin.
Pocosing are fire-maintained environments dominated by dense shrub growth. Trees are
scattered, and usually stunted and include Atlantic white cedar, pond pine, sweet bay, and red
bay. These natural environments support many rare species, and are considered an endangered
community type in Virginia. They are restricted primarily to the North Landing River and Great
Dismal Swamp. The best remaining pocosins in Virginia occur along the North Landing River
north of Pungo Ferry Road.

Pocosins are considered by the U.S. Fish and Wildlife Service among the least understood and
fastest disappearing wetland communities in the Eastern United States. These wetlands occur
along the Atlantic Coastal Plain from southern Virginia to northern Florida and west to
Alabama. Pocosins covered more than three million acres of the southeastern Coastal Plain at
one time. Today, less than 30% of this ecosystem remains in its natural state and much of that
is threatened by ditching, draining, or mining.

Forested hardwood swamps represent another significant natural environment observed along this
riverine system. Black gum, red maple, bald cypress, loblolly pine and pond pine are. typical
canopy dominants. Red Bay and sweet bay magnolia may occur in the subcanopy. One of

- Virginia’s largest heronries is found in these swamp forests. Hundreds of Great Egrets and
‘Great Blue Herons roost and nest in these remote swamps and feed along the extensive marshes

of the river.-

Epiphytic sedge, a globally declining plant known from only one site in Virginia, and the state
endangered canebrake rattlesnake are found in the swamps of North Landing River. Epiphytic
sedge, often called cypress-knee sedge, occurs on floating or partially-submerged rotting logs,
stumps, and cypress knees along the edge of swamp forests. Seed dispersal is believed to be
facilitated by waterbirds, carried on the feet and deposited when the birds come to rest on
stumps and logs. The canebrake rattlesnake feeds on small mammals, primarily rabbits and gray
squirrels. Despite the non-aggressive nature of this animal, deliberate molestation and killing
by humans is a major cause of their decline.

Atlantic white cedar swamps are extremely rare in Virginia and highly threatened throughout its
range. These swamps are restricted to a narrow band of the eastern coastal United States. In
Virginia, the largest known Atlantic white cedar swamp occurs along the North Landing River.
It is approximately SO acres in size, the oldest cedars trees estimated to be 60-70 years old.
These swamps are characteristically dominated by Atlantic white cedar, sometimes with scattered
amounts of other wetland species such as pond pine, loblolly pine, red maple, and water tupelo.

Threats

. The Nature Conservancy and the Department of Conservation and Recreation have jointly

purchased a significant portion of the wetlands along North Landing River, forming a 7,500
acre preserve system. Acquisition of land, however, does not solely guarantee protection of
these sensitive environments. Threats may continue to exist within the wetlands as well as in



critical buffer areas surrounding the wetlands. Such threats include changes in water
chemistry and hydrology, invasion of exotic species, fire suppression, and land conversion.

The invasive species common reed grass has spread throughout the marshes of the watershed.
This problem species quickly invades disturbed areas and is very tolerant of increased
salinities, nutrients, and sediments. This aggressive grass can easily form dense clones and
replace native vegetation, including many rare plant species. When stands of this grass
displace a diverse mixture of native plant species, food and shelter for many species of
waterfowl and wildlife are also eliminated. Resource managers throughout Back Bay, the
North Landing River, and Northwest River have documented the rapid spread of this species
throughout the watershed.

The nutria, or coypu, is another invasive alien species found in the marshes of the North
Landing River. These large rodents were imported to the United States from South America
around the turn of the century to bolster the fur trade. They have increased rapidly in the
marshes of the southern United States. Within the North Landing River, native populations
of muskrats are being displaced and marsh vegetation impacted with increasing nutria
populations.

‘The key ecological forces influencing these wetlands are fire and water. Fire, a natural
disturbance, has played a major role in the development and maintenance of pocosins,
marshes, and swamps. “These communities depend upon fire for reproduction and elimination

of competing species. In addition, fire provides habitat and food sources for migrating geese .

and other wildlife species. Muskrat trappers and waterfow] hunters have historically burned
these marshes on a regular basis.

Hydrology, h'ke fire, is another major determinant of vegetation character. The existing
diversity of plants indicate the dynamic interplay between habitats affected by wind tides and
those habitats primarily influenced by groundwater seepage and rainwater.

The suppression of fire and changes in water chemistry and hydrology pose a serious threat
to these environments. The effectiveness of fire suppression during recent decades, and
modern obstacles to the spread of fire such as roads and man-made water courses, have
contributed to the decline of these wetland communities. Alteration of hydrology, such as
draining and ditching, is also considered a factor in this decline.

Management of Conservation Lands

Ecological management plans have been developed for the natural areas currently protected
by The Nature Conservancy and the Department of Conservation and Recreation. Active
management plans in progress include the control of the exotic species, common reed and a
fire management program to determine the effects of controlled fire on the wetland

communities.

The control of common reed project involves application of an herbicide which will kill the
root system of the invasive plant. This environmentally safe herbicide biodegrades upon



contact with soil or water. A controlled fire is then implemented to clear away the dead .
common reed and open the habitat to desired species. These two steps are repeated the
following year. '

The fire management program has been developed in order to reintroduce fire as a natural
process. These controlled fires are conducted by an experienced team of experts. The
purpose of this program is maintenance of the fire-dependent natural environments and rare
plants within the North Landing River Watershed. '

Various research projects are underway in order to fully understand influences to these
environments. Current research includes a study of the wild fire history in the area and its
influence on vegetation dating back 500 years, and a study to better understand the impact
hydrological alterations have on these sensitive environments. The hydrology studies will
help us understand the role surface and ground water have on wetland ecology.

Landowner Conservatioh Options

Past and present residents of Virginia Beach and Chesapeake have enj oyéd the numerous
values of the North Landing River. Even though this watershed lies within two of the fastest

.developing cities in the Eastern United States, it supports some of the most extensive

wetlands in our state! ‘

Landowners within this area have played a crucial role in the excellent condition of these
wetland communities. Continued stewardship of private property in the future is the key to
conserving the North Landing River Watershed. To ensure that this resource will continue to
exist for future generations, we must protect and manage not only the watershed, but also its
critical buffer lands.

Agriculture has been the predominant land use in North Landing since the land was first
discovered. In recent years, protection of the North Landing River Watershed as a
historical, ecological, and recreational resource has become an important issue.
Agricultural use of the land and conservation of the watershed are compatible with each
other.

Resource experts from Soil Conservation Service (SCS) and Agricultural Stabilization &
Conservation Service (ASCS) are available to help farmers develop conservation plans.
Various cost-share programs are offered to assist the farmer in financial and management
responsibilities. These programs encourage farmers to use best management procedures
(BMPs) so as to ensure that their methods are environmentally friendly. One such program
is the Wetlands Reserve Program.

The Wetlands Reserve Program is a voluntary program offering landowners a chance to

receive payments for restoring and protecting wetlands on their property. This program is
sponsored by the Department of Agriculture’s Agricultural Stabilization & Conservation
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Services. Qualifying lands include agricultural fields at least two acres in size that were
previously wetlands, wetlands that are farmed under natural conditions, associated riparian
upland and wetlands, and riparian areas that link wetlands. This is a cost share program in
which ASCS will cover up to 75% of the restoration expenses. A permanent easement is
attached to the deed and lump sums are based on certified appraisal of the agricultural value
-of the land. The wetland will be restored to its original hydrology and vegetation if possible.
Soil and Water Conservation Districts in the area can provide farmers with information about
additional programs. '

There are also incentive programs designed to protect and conserve other natural resources,
such as forested land. Some agencies offer programs designed to restore damaged natural
areas, such as drained wetlands.

The Virginia Department of Forestry assists private landowners in the development of multi-
resource management plans through the Forest Stewardship Program. Once this plan is
developed, the Stewardship Incentive Program assists landowners in implementing the plans.
The objective of these two programs is enhancement of the following: fish & wildlife
habitat, water & air quality, wetlands management, forest health, soil productivity, recreation
& aesthetics, and timber production & reforestation. The Stewardship Incentive Program
pays up to 75% of management costs, while the landowner pays the remaining 25%. To be
eligible of this financial assistance, the landowner must have a complete Forest Stewardship
Plan and own between 12 and 1000 acres of woodland.

Partners for Wildlife program is a nationwide program administrated by the U.S. Fish &
Wildlife Service to restore severely degraded or lost habitats on private lands. This program
was funded by Congress specifically to do habitat restoration work with emphasis placed on
those habitats that have been directly altered by human activities. Most of the direct project
costs are covered by the Partners for Wildlife program, providing certain expenditure
limitations and restrictions are met. Project maintenance is the responsibility of the
landowner. This program assists in restoration, not improvements or management of existing
habitat. In other words, this program offers assistance in the restoration of a damaged or
destroyed areas by re-establishment of the native plant community and hydrology. Examples
include plugging ditches in drained wetlands to reflood and removing dikes which block
natural tidal flow.

The Nature Conservancy (TNC) is an international private conservation organization
dedicated to safeguarding the finest examples of all elements of our natural world. Since
1951, the Conservancy has protected approximately 3 million acres of mountains, marshes,
forests, prairies, and islands throughout the U.S., Canada, Latin America, and the
Caribbean. In Virginia, the Conservancy’s state chapter has protected more than 70 natural

areas.

Virginia’s Department of Conservation and Recreation (DCR) works towards the mission of
conserving Virginia’s natural and recreational resources. DCR coordinates a program that



protects natural area preserves totaling over 5,000 acres. These lands are managed to restore
natural conditions and assure long-term health of the species and communities.

Both The Nature Conservancy and the Department of Conservation and Recreation have used
acquisition as a conservation tool throughout the Commonwealth. In addition, both of these
organizations are available to work with private landowners who wish to retain ownership of
their land while conserving its natural resources. Protection tools available for landowners
include the Registry of Natural Areas, a Natural Area Management Agreement,

Conservation or open space easements, and Natural Area Dedication.

The Registry of Natural Areas i1s a program developed to encourage voluntary conservation
of significant lands in private and public ownership. Participating landowners agree to
protect the natural heritage resources on their land to the best of their knowledge and to
inform DCR of any potential threats to the resources or other changes, such as intent to sell
the property. In return, the landowners are rewarded with a plaque in recogmtlon of the
significance of their property and their effort in preserving it.

“A Natural Area Management Agreement is a written contract between a landowner and a

conservation organization designed to achieve specific conservation objectives. The

- agreement will clearly state the management plan for the land and the duration of the
agreement. The contents of the agreement are determined according to specific ecological

management needs of the natural area and the natural resources within the area.

Conservation or open space easements entails the restriction of certain property rights (such
as subdivision for development), while retaining other rights (such as farming the land) in

~order to achieve specific conservation goals. This is a legal agreement and will be recorded

with the property deed.

Natural Area Dedication is the strongest protection available for the preservation of our
natural heritage resources. Natural Area Dedication is the placement of natural areas, both
privately and publicly owned, into Virginia’s Natural Area Preserve System. The landowner
retains ownership and transfer rights of the land, while voluntarily restricting those land uses
which are incompatible with the conservation needs of the natural area.

Fact sheets explaining these options in more detail are available from DCR’s Division of
Natural Heritage. Many organizations and conservation specialists are available to assist
landowners in the North Landing River area with questions or concerns about conservation.
Please refer to the contact list for further information.
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LIST OF CONTACTS

Don Schwab

Department of Game & Inland Fisheries
P.O. Box 847

Suffolk, VA 23439 446-4868

Julie Bright

VA Dare Soil and Water Conservation District

2449 Princess Anne Rd.

Agriculture Building(#14)/Municipal Center

Virginia Beach, VA 23456 427-4775

Caren Caljouw

Department of Conservation and Recreation

1500 E. Main Street
Richmond, VA 23219 786-7951
Bridgett Costanzo

U.S. Fish & Wildlife Service

P.O. Box 480

. White Marsh, VA 23183 693-6694

Judy Dunscomb

The Nature Conservancy

1233A Cedars Court Rd.
Charlottesville, VA 23903 295-6106

Michael Focazio

U.S. Geologic Survey
3600 West Broad St.
Richmond, VA 23230 771-2427
Fred Hazelwood :
Department of Conservation & Recreation
Seashore State Park

2500 Shore Dr.

Virginia Beach, VA 23451
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Andrew Reid
U.S. Army Corps of Engineers
803 Front St.
Norfolk, VA 23510 441-7641

Carl Garrison
Virginia Department of Forestry
P.O. Box 3306 ’

Portsmouth, VA 23701 465-6840

Valerie King

City of Virginia Beach

2150 Lynnhaven Parkway

Virginia Beach, VA 23456 471-5827
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LANDOWNER TRACT FILE SYSTEM
NOTIFICATION PROCESS

OWNER NAME:
ADDRESS :

PHONE:

SITE NAME:
QUAD NAME:
QUAD CODE:

COUNTY/CITY:

PIAT MAP/PARCEL NUMBER:
TRACT NUMBER:

TOTAL ACREAGE:
Notification Step: ‘Completed(Y/N):

Mail introductory letter
Schedule an appointment
Comﬁile site package
Landowner/site visit

Complete landowner report

Mail thank you letter

Distribute registry materials
Sign up for registry

Estimated date of next contact

Date:



Landowner Contact Report

"OWNER:

SITE:

Type of contact accomplished:
mail
telephone
meeting with landowner
site visit with landowner
other

Date of next contact (if applicable):
Next plan of action:

Information needed:

Notification Progress:
bate introductory letter mailed:
Date of telephone contact:
If no telephone contact, explain:

Date of visit:

If did not schedule an appointment for visit, explain

Person(s) visited:
Date thank you letter mailed:

Additional information mailed:

Site Information:

Site name:

Quadrangle name:

Quadrangle code:

County/City:

Estimated value of land/improvements:

Access to property:



Plat map/parcel number:
Size of tract in acreage:

Resources in natural area:

Which of these resources have been documented on this tract?

In the preserve design, does this tract fall within the primary

conservation boundary, the secondary, or both?
Resources observed during visit (if site visit done):
Short-term threats to these resources:

Long-term threats to these resources:

Ownership Information:

Name:

Mailing address:
. Phone number:
Age:

Occupation:

children:
How many? Ages (range) :

How long has the owner owned the tract?
Does the owner reside on the tract?

If no, what is the property address?
_What is the present land use?’
What are the plans for future land use?

What (if any) specific concerns were expressed by owner?

Conservation Progress:

What is the owners attitude towards conservation?
Was the owner aware of the resources prior to contact?

If yes, has the owner protected them deliberately?



What is DNH’s conservation goal for this tract?

What conservation options were discussed? |

What was the owners response and attitude toward these options?
What level of protection was achieved through this contact?

Does the owner appear to be recepti?é to stronger levels of

protection in the future (if necessary):

Additional comments or observations during visit:
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June 7, 1994

Ms. Mamie Johnson

‘Route 1, Box 130

Virginia Beach, VA 23456
Dear Ms. Johnson,

Thank you so much for taking time out of your schedule to meet with
me a couple of months ago! I enjoyed talking with you and your

uncle about your land along North Landing River River.

As you know, the cypress~tupelo vegetation along this section of
the river represents the best example of this natural community in
Virginia! Actually, it is one of the best in all of the United
States. Natural areas as beautiful and serene as this one are
becoming an increasing rare sight. The excellent stewardship of
your family has allowed this natural area to exist for hundreds of
years. We hope that it will continue to thrive for future Bailey
generations! '

Enclosed is the Natural Areas Registry brochure and my card. If
you or your family have any questions regarding the preservation of
this area or our registry program, please do not hesitate to
contact mne!

Thanks again for your time, Ms. Bailey. I look forward to talking
with you again in the future! '

Sincerely,

Melissa Donoff
Landowner Contact Specialist
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EXECUTIVE SUMMARY

The ad hoc Southern Watersheds Committee, a coalition of
farm and conservation interests, is proposing the Virginia
Beach Agricultural Reserve Program to promote and

-enhance agriculture as an important local industry which is

an integral part of a diverse and balanced local economy.

The local farmer faces a number of pressures in operating
his business. The farmer’s main resource - land - is also a
commodity for speculation. As urban and suburban
development have intruded into agricultural areas in the
city the price of this commodity has increased, creating a
situation where the farmer cannot compete with other
interests for land.

The conversion of farmland raises other issues of concern.
There is a fundamental incompatibility between farming
and residential uses. As the suburban uses increase, the
farmer is continually pushed to alter or stop his farming
practices to the detriment of his business.

This continuing conversion of land challenges our ability to
stabilize and balance the local tax base, to protect the
sensitive eco-systems which intermingle with the
agricultural areas of the city, and to preserve open space
and the visual qualities of the southern rural areas.

The forests and farms complement and protect the natural

areas; conversion of the farmland to residential uses may
imperil the health of the wetlands and river systems,
negatively impacting another growing and profitable local
industry - nature and outdoor tourism.

Virginia Beach Agricultural Reserve Program {



The Agricultural Reserve Program (ARP) offers a market
solution to these challenging issues. The program is based
upon purchase of residential, commercial, and industrial
development rights by the City of Virginia Beach. The
advantages of the program are numerous:

it is voluntary, the farmland owner decides whether
or not to participate;

the farmland owner is compensated for the sale of
development rights;

the farmland owner retains title and all other rights
to his land;

the proceeds can be used any way the farmer wishes
-to retire debt, to improve the farm, as savings, for
college, or for retirement;

farmland is kept affordable for young farmers;

the local economy, and the tax base, benefit by
retaining agriculture; and

the development rights are held in trust, assuring
that areas with high potential and active farms will
remain in agricultural uses.

The process is simple. A farmland owner submits an
application to the Agricultural Reserve Board for
consideration. The farmland will be ranked according to a
set of assessment criteria including location, parcel size,
adjacent conditions, capital investment, cultural
signjﬁcénce, economic importance, and threat of
conversion.

Appraisals will be completed for the farmland tracts
ranking highest according to the selection criteria. Should
an offer for purchase be refused, the Board will go to the
next highest ranked tract and make an offer to that owner.

Virginia Beach Agricultural Reserve Program ii
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In Conclusion

The development rights will be held in public trust in
perpetuity. This will be a permanent commitment of a
portion of the rights in the land. Local conditions can
change, however, so after a minimum period of twenty-
five years, a farmland owner could ask the Board to review
the purchase. If the Board finds that because of changed
circumstances the development rights should no longer be
held in trust, it has the option to sell back the rights, at
market value, to the farmland owner.

The ARP program is aimed at the southern watersheds
area of the city identified in the Comprehensive Plan and
by local residents for future and continuing agricult-ure and
rural uses. The ARP is designed to bridge the gap between
the short-term economic pressures on the farmland owner
and the long-term benefits of farmland preservation. It
gives another choice to a farmland owner, one that does
not exist today - the sale of development rights in return
for working capital that can be reinvested in the farm.

Virginia Beach Agricultural Reserve Program il



TABLE OF CONTENTS

EXECUTIVE SUMMARY .. .... L e
TABLE OF CONTENTS .. ................... P v
INTRODUCTION .............ccouiiinn.. [ vii
BACKGROUND ......... ... ... .. .. e 1
PROBLEM STATEMENT ............. e 3
Historic PerSpective . . . ...............ooieiueiieaieani.... 3
Crowing Challenges .to Farmers .. ............... .. e 6
Economic Importance of Farming in Virginia Beach .. ............. ....... 8
MAJOR STATE AND LOCAL PROGRAMS .. ... ... ... i, 10
Virginia Right To Farm LAW .. .. ... ... 10

Use Value Assessment ... ...... ... . ... . 11
Agricultural Districting . . .......... P 12

Land Evaluation and Site Assessment Systems (LESA) .. ........... ... ... 12
Conservation Enabling Legislation . . .. ... ....... .. ... .. ... ... ... ... 13
Virginia Beach Comprehensive Plan ... ....... ... ... .:. .. .......... 13
PROPOSED VIRGINIA BEACH AGRICULTURAL RESERVE PROGRAM . . .. . . .. 15
Program Goal . ............. ... .. ... 16
Program Elements . ... .. ... ... .. ... ... ... ... ... ... . .........:. 16

| Program Overview ......... A 16
Questions and ARSWEYS . . . . .. o 17

ARPBoard . ... ... .. . .. e 19

Site Assessmen.t Criteria .. ... ... 22
CONCLUSIONS . .. . 33
APPENDIX A - Local Area Map .. .............. .. ... ... .. i, 35
APPENDIX B - Other Programs .. .. .............. ... iiiaana.. 37
APPENDIX C - Complementary Local Programs . ........................... 39
ACKNOWLEDGEMENTS . . . .o R 43
Virginia Beach Agricultural Reserve Program v



INTRODUCTION

Southeastern Virginia once nourished a forest which
supported man and nature in quiet harmony. Indigenous
peoples navigated and fished the waters of the North
Landing and Northwest Rivers and Back Bay, hunted in
the lush wetlands, and farmed the grassy uplands from
9,000 B.C. until the seventeenth century. Later, the region ‘
was colonized by England and the landscape was
characterized by scattered farms with small crossroad
settlements and river landings.

The region remained relatively isolated until the Albemarle

- and Chesapeake Canal was completed in 1859

transforming the North Landing River to the principal
transportation artery connecting Currituck Sound with
Hampton Roads. In the early twentieth century, the
railroad replaced the steam boats for carrying passengers,
produce, lumber and freight to and from lower Princess
Anne County. In 1913, the federal government purchased
the waterway as one of the first links in the Atlantic
Intracoastal Waterway. -

- As time has passed, the harmony has become discord;

spreading urbanization and fragmentation further threaten
this wild and rural landscape. The forest has become
farmland surrounding a necklace of wetlands along the
North Landing and Northwest Rivers and Back Bay.

One large portion of this magnificent area has remained
virtually intact over the centuries. An area of more than
15,000 acres of the most diverse and unspoiled wetland
systems in Virginia that follows the North Landing River.
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Natural area inventories of the watershed conducted by the
Virginia Department of Conservation and Recreation’s
Division of Natural Heritage have identified these
wetlands as exemplary ecosystems as well as significant
and critical habitat for rare and endangered plant and
animal species. The area is one of the most important
regions of the state in terms of biodiversity and rare,
threatened, or endangered species. At least 46 rare species
have been documented in the watershed. The area also
provides important habitat for breeding and migratory
waterfowl as they travel along the Atlantic Flyway. The
North American Waterfowl Management Plan, through the
Atlantic Coast Joint Venture, has identified the wetlands of
the North Landing and Northwest Rivers and the Back Bay
as a top priority for protection.

In 1989, the North Landing River was designated a
Virginia Scenic River pursuant to the Virginia Scenic Rivers
Act of 1970. A local interest group initiated the process for
protection and recognition of the river as a natural, scenic,
historic, and recreational resource of statewide significance.
The City of Virginia Beach has also designated the river as
scenic and has dedicated it as part of its Scenic Waterway
Plan.

However, these designations alone do not provide
adequate protection from the activities which threaten the
integrity of this valuable ecosystem. The threats to the
North Landing River system are highly complex, often
interconnected, and generally misunderstood. It is difficult
to isolate and analyze any one threat, and man’s influence
must be kept in mind. Five categories of threat have been
identified:
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non-point source pollution
alteration of hydrology
destructive land use practices
fire suppression

invasive exotic species

To address these threats, a comprehensive and holistic
program needs to be employed. The North Landing River
Conservation Project is a joint initiative of The Nature
Conservancy and the Department of Conservation and
Recreation to establish a core, 10,000 acre refuge within the
North Landing River watershed for rare plants and
animals, natural communities and waterfowl. The Back Bay
National Wildlife Refuge has also embarked on an
expansion program to purchase the lands necessary to
keep their system intact. Other regional initiatives involve
state, local and federal agencies addressing conservation
and management issues for this southern watersheds area.

These marshes exist in a largely agricultural area. Despite
the dramatic growth in Virginia Beach in the last decades,
the area surrounding the North Landing and Back Bay has
remained largely unspoiled with broad expanses of open
farmland, forested wetlands, and marshes. Four of the five
threats to these systerhs are directly related to increased
development. While poor agricultural practices can pose a
threat to the wetland system, the far more devastating
threat is the nonpoint pollution, modified hydrology and
chemistry resulting from residential and commercial
development. |

Although current local zoning and land use plans identify

the rural area as agricultural, pressure from development
interests is increasing. Virginia Beach was the fastest
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growing city in the United States over the decades of the
1970s and 1980s, creating a congested northern section
which looks south to the rural sector for relief. As land
prices increase and fragmentation of farmland occurs, the
aging farming community finds it less and less attractive to
maintain their agrafian erstyle.

In 1981, the first national agricultural lands conference was
held in Chicago. Then Secretary of Agriculture, John Block,
highlighted the issues facing the agricultural industry - the
same issues which face us today. He warned that prompt
action was needed to prevent “a lengthy and expensive
chain of problems.” Since then millions of acres of the very
best farmland have been lost to development. America has
watched the descent of this important national resource

. and has not moved to stop its decline.

One part of the comprehensive and holistic program
addresses the challenge of safeguarding the nation’s prime
farmlands from development. This paper presents the
Virginia Beach Agricultural Reserve Program proposed by
The Nature Conservancy and the ad hoc Virginia Beach
Southern Watersheds Committee to address the gap
between the short-term economic pressures on the
farmland owner and the long-term societal benefits of
farmland preservation.

Virginia Beach Agricultural Reserve Program
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BACKGROUND

In November 1993, the City of Virginia Beach sponsored a
workshop under a grant from the Virginia Coastal '
Resources Management Program called, "Defining a Vision
for the Southern Watersheds.” This day-long program
presented background on the southern area’s natural
environment, cultural history, zoning and planning
chronology, and an examination of the many issues related
to sustainable development. At the end of the day,
participants where invited to break into small groups to
"brainstorm"” about this "vision." An ad hoc group formed
to continue this discussion at further meetings. In
cooperation, these private interests have joined to promote
a program for the continued existence of the agricultural
industry in the rural southern watersheds area of Virginia
Beach. ‘

This ad hoc committee (the Committee) consists mainly of
farm and conservation interests, but these individuals also
bring their expertise and experience from the Virginia
Beach City Council, Virginia Beach Planning Commission,
Virginia Beach Department of Agriculture, Planning
Department, Virginia Beach Farm Bureau, Back Bay
National Wildlife Refuge, the Sierra Club, Virginia Beach
Chapter of the National Audubon Society, Southeastern
Association for Virginia’s Environment, Council of Civic
Organizations, and The Nature Conservancy.

Meeting evenings in December and January, the

Committee examined the consequences of the continued
unplanned and unchecked development of farmlands. The
problems with creating incompatible uses, fragmentation of
farmlands, and roadway congestion were considered.
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While all of these issues are concerns, it is economic need
that is the deciding factor in the conversion of individual
farms to other uses. On a community level, this continued
conversion of farmlands to residential sprawl portends a
future economic crisis to the taxpayers of Virginia Beach.
Repeatedly, community studies have shown that a
balanced and diverse tax base is needed for community
budgets to balance. Virginia Beach is struggling to reverse
its growing imbalance of residential and commercial land
use while more pressure is put on to convert open lands to
residential uses. Farmland and open space subsidize, in
their property tax payments, the deficit that residential
sprawl creates. Only by preserving these open spaces and
farmlands can the city prevent a future taxing crisis.

In the fall of 1993, a new comprehensive plan amendment
was being prepared for hearings at the public level,
proposing new standards for the Southern Watersheds. The
ad hoc group agreed the current and proposed .
comprehensive and zoning plans do not address the
continuation of agriculture as a land use or industry, and
simply set standards for the conversion of those lands into
residences.

The Committee is pursuing the establishment of an
Agricultural Reserve Program for the City of Virginia
Beach. An examination of similar programs from around
the country has been performed; information has been
compiled and reviewed from recent studies about the farm
industry, land values, soils, transportation networks, and
parcel sizes; other local development and economic
initiatives were considered. The committee also solicited
advice from Virginia Polytechnic Institute and State
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PROBLEM STATEMENT

Historic Perspective

University, American Farmland Trust, Chesapeake Bay
Foundation, and local experts.

The Agricultural Reserve Program proposed in this
document is the result of the studies and discussions of the

Committee.

The loss of farmland is an issue that has been examined
regionally, nationally and globally in recent years. The
"National Agricultural Lands Study” of 1981 observed that
the conversion of farmlands to other uses were
concentrated in areas undergoing rapid development and
expansion. Approximately forty percent of the land area in
Virginia Beach remains rural while the northern part of the
city has developed. Virginia Beach has grown by 4.7 times
(390%) in population in the last three decades.

Virginia Beach, founded as Princess Anne County, saw the
settlement of English immigrants in the late 16th century
who established themselves as farmers, attempting to
recreate their England on the shores of the new continent.
In the 1800's, the agricultural recession saw a decline in the
local population from 9,000 to 7,000 people. While in the
higher, northern part of the County farming flourished, the
southern area was relegated to subsistence farming. The
wealthiest farmers were "timber gatherers.”

The 1880’s saw the establishment of the resort

development in Virginia Beach and the conversion of the
northern areas began. Poor access, lack of transportation
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routes and low elevations reserved the southern areas from
early development pressure. From World War I on, the
large military presence here began to consume land, as
well, with the establishment in the north of Camp
Pendleton, Fort Story, Little Creek Amphibious Base, and
finally, Dam Neck.

The southern area changed from subsistence farming to
cotton and tobacco, then added vegetables. Hogs and dairy
cattle became a profitable enterprise and the Pungo Ridge

came to notoriety for its sweet potatoes. The 1950's saw the

farmers, with technical assistance from the Soil
Conservation Service and some federal cost-sharing funds,
ditching and draining more wet soils in the southern
sections. Meanwhile the labor force began to move to the
cities for higher wages.

The 1970’s were very profitable for southern Virginia
Beach farmers; export opportunities increased, grain and
corn gained in volume, and 250,000 hogs were raised here.
In the 1980's, specialty crops got a foothold; the Pungo
Strawberry Festival became a regional event and horse
enterprises moved in. High value crops like strawberries,
blueberries, sweet corn, blackberries and small fruits
became widespread. Farming was a family business and
preserved the rural character lost in the northern city.

However, those days seem a distant memory. Between
1980 and 1991, the Commonwealth of Virginia saw a
decrease in cropland dedicated to corn by fifty-three
percent (53%); statewide, the number of hogs shrank from
850,000 to 390,000 in the same period, a decrease of forty-
six percent (46%), while in North Carolina, hogs increased
in numbers from 2.3 million to 4.5 million.
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Between 1939 and 1993, the cropland in Virginia Beach
shrank from 60,000 acres to 32,000 acres. Now cotton is no
longer grown; only 35 acres remain in sweet potatoes;
white potatoes, which were a staple crop for over half a
century, went from over 4,000 acres to just 600 today.

The dramatic reduction in farmland in Virginia Beach has
been caused by the rapid growth in the city. During the
decades of the 70’s and 80’s, Virginia Beach was the fastest
growing large city in the United States by fifty percent
(50%). Between 1970 and 1980 the population increased
from 171,000 people to 262,000; from 1980 to 1990, the
increase in population was 50 percent higher than the 70’s,
from 262,000 to 393,000 people.

By contrast, in the rural Pungo Borough of the city,
encompassing 35% of the city’s land area, the population
only rose from 3,270 people to 4,074 in the same time. The
loss of farmland in the southern area over the last 20 years
can be attributed to the rise in land values tied to the
development in northern Virginia Beach; a nationwide
decline in agriculture, especially in "family farms"; and an
aging farming population with no new generation to carry
on the farming business. The fact that a "wave of
humanity” has not crowded out southern Virginia Beach
farming yet is what gives us an opportunity to make this
program work.

With the increase in population and houses, commercial
and industrial development also boomed. A national
company built a regional shoppihg center; the City of
Virginia Beach built three large industrial parks; and
private developers built offices and stores. Virginia Beach
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grew so rapidly that much of the regulation and planning
lagged behind the actual building.

It was not until the middle of these two decades that the
city passed its first Comprehensive Plan and created the
so-called "Green Line” to indicate the southern limit of
"urban” infrastructure. This limit was established to avoid
the problems created by "leap frogging” development and
the pressure for unplanned and unfinanced infrastructure.
The Southern Watersheds area lies south of the Green Line,
but is currently facing increasing residential development
pressure. In fact, this "line in the sand” became a poor
substitute for the comprehensive planning of the future of
the Southern Watersheds. This lack of planning is what
jeopardizes rural Virginia Beach today.

Growing Challenges to Farmers

Long before the actual conversion of farmland to non-farm
uses, the business of farming becomes increasingly
difficult. As suburban development intrudes into
agricultural areas, the price of land increases. When
farmers want to buy or rent additional land, this increased
value makes it difficult for them to compete with other
users. Local planning and zoning processes have worked
against the farmers by trying to impose value on
agricultural land based upon these "other uses,”
compounding the farmers’ dilemma. This dilemma is
further intensified by the fact that many farmers work
part-time off the farm to earn their household incomes. The
part-time nature of the farming can limit their ability to
invest capital and management time in a business
"competing” with other interests for their main resource -
land.
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There is also a fundamental incompatibility between many
types of agricultural activities and residential uses.
Suburban residents often do not understand that
agriculture is an industry which can create noise,
unpleasant smells, air pollution, and other disturbances.
While suburban dwellers would not seek a home near a
shipyard or steel mill, they do not consider the
consequences of being downwind from a dairy or cornfield
when shopping for a home.

The irritation of noise from normal farming activities often
results in complaints and legal actions against farmers.
Pressure may be put on local government to limit various
farm activities which are perceived as offending. Neighbors
may report farmers to local or state agencies. As suburban
uses encroach into farming areas, farmers find that
defending themselves from their new neighbors can be
expensive and time-consuming.

As suburban dwellers are attracted to the "open spaces,”
instances of trespass, theft and vandalism increase. More
traffic makes it difficult to transport farm equipment and
deliver products. Illegal disposal of trash and refuse on
farms and in ditches increases and can cause hazards and
damage to farm animals and equipment.

As conflicts and frustrations increase, farmers begin to
prepare for the inevitable closing of their businesses and
sale of their land to developers. Capital investment
decreases or stops, and conservation practices are laid
aside. Long before the sale and conversion, the land is no
longer being farmed effectively, or perhaps not at all.
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Economic Importance of Farming to Virginia Beach

Despite the challenges faced, Virginia Beach "agribusiness”
had an economic impact of more than $76.69 million in |
1992 based upon a product valued at $23.89 million. There
are still 106 farm operations on 686 tracts in southern
Virginia Beach with approximately 32,000 acres of land in
cultivation.

To anyone who has lived in Virginia Beach very long, the
change in rural character and the loss of farmlands has
been obvious over the last decades. In addition to the
shrinking amount of land in active cultivation, the city lost
12,500 acres of forested land to development and
agriculture between 1975 and 1985. Roughly forty percent
(40%) of the city’s land area remains rural today, with
increasing pressure upon it to convert to residential and
other uses. The economic effects of this conversion causes
concern. The American Farmland Trust has studied various
areas in the United States and finds consistently,

"that although residential development
increases the local tax base, it does not pay
for itself. On the other hand, while privately
owned farm and open lands do not raise
nearly as much gross income as developed
lands, their need for service is so modest,
their net effect on the tax base is a surplus.”

In addition, Virginia Beach has determined that the mix in
our tax base is already imbalanced with a surplus of
residential base.
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Undoubtedly, Virginia Beach must maintain a diverse
economic base that ensures prosperity in a tumultuous
world economy. Agriculture is an essential component in
the conservation of Virginia Beach’s natural and economic
resources. A 1993 report published by Virginia’s Rural
Economic Analysis Program found that over 85% of
Virginia Beach’s croplands have a per acre yield potential
for corn of greater than 130 bushels, exceeding the
potential of the other 18 communities examined. Sources
say the potential for soy beans is almost equal. There are
concerns that the conversion of good farmland will
increase the inputs of energy, fertilizers and chemicals to
farm the poorer lands that will remain. The
acknowledgment that good farmland is a natural resource
which needs conservation is a tenet of this paper.

Until the oceanfront resort developed in the late 19th
century, farming and timber were the only local industries.
Some are concerned with the loss of the last links to our
past and heritage. Some are concerned with the loss of the

- rural way of life and the values associated with that life.

As a resort city, Virginia Beach competes with many
localities with varied amenities and features to capture the
imaginations of vacationing families. The forests and farms
buffer a variety of natural resource areas that have regional
and national significance and attraction. Conversion of
these farmlands may imperil the health of these natural
systems and, in turn, negatively impact the resort industry.

There are concerns about ghe loss of open space in the

community brought about by the continued conversion of
farmland. To attract new employers in an ever increasingly
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competitive market, Virginia Beach must maintain those
features related to "quality of life" and visual attractiveness.

MAJOR STATE AND LOCAL PROGRAMS

" While some national incentives have been created to help
the farm industry, the most effective programs appear to
be implemented at the state and local levels.

The Commonwealth of Virginia does not have a history of
strong initiatives to support its agricultural industry.
Consequently, as population and development pressures
have increased, more and more land has converted from
farmland to other uses. In Virginia Beach, many of the
opportunities and profits went south to North Carolina as
that state made major efforts to protect and promote
farming.

Nationwide, many states have passed right-to-farm laws,
agricultural districting, and tax breaks designed to retain
agriculture land for agriculture. Local governments have
implemented zoning and agricultural plans designed to

- forestall the additional conversion of prime farmland.
Virginia is a Dillon’s Rule state which limits localities to
the use of authority expressly granted to each by state law. -
An overview of our state and local programs follows:

Virginia Right-To-Farm Law

Right-To-Farm laws are enacted to protect agricultural
activities from common law nuisance suits and from local
ordinances that might restrict certain farm activities. These
laws attempt to remedy situations where suburban uses
have entered farming areas and the new neighbors are
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Use Value Assessment

unfamiliar with normal farm activities by protecting the
farm use from frivolous attacks.

The Virginia legislation has never been challenged in court,
and may be vulnerable to attack. Public notice of this
protection is also weak; notice is only recorded on the plat
of a farm parcel. This regulation also has a clause which
refers to "substantial change” in the farming operation,
which could deter protection should a farmer change crops
or farming practices.

Measures are in committee in the current General
Assembly session to strengthen this bill by prohibiting
localities from requiring conditional use permits for any
farming practice in any agriculture district or classification.

This law allows localities to assess and tax farmland at its
agricultural value rather than at some perceived
development value. This benefits the farmer in bringing his
tax bill closer to the amount he uses in services, or parity.
Farm buildings and homes are assessed at regular rates,
just as their residential neighbors are. '

One weakness of this law is that the roll-back period is five
years; when the zoning is changed on farmland enrolled in
this program, the difference in taxation must be paid
retroactively for five years. The profit margin in conversion
of these lands is often great enough that this provision

- does not deter owners and developers from converting

farmland.
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Agricultural Districting

Another serious weakness in this program is that some
localities that are experiencing rapid growth and
development pressure see farmland as a new source of
revenue by eliminating this program. In Virginia, there is
an annual challenge to this program; currently House
Document #7 calls for study.

Legally recognized geographic areas are established for one

'or more farms which are required to remain active farms

for five years in exchange for use value taxation benefits
and other limited protection.

Virginia Beach does not use this system as it requires a

minimum of 1,000 acres of contiguous farmland and does
not provide benefits beyond the Use Value Taxation
program.

Land Evaluation and Site Assessinent Systems (LESA)

The Land Use Evaluation and Site Assessment system is a
land-use decision-making tool created by the Soil
Conservation Service. It is used as a guide in deciding
whether or not to allow proposed changes on specific
parcels of farmland and to target protection efforts.
Information is used, ranging from current development
trends to the health of the local agricultural economy, to
arrive at a numerical rating that indicates the parcel’s
agricultural importance and future viability.

The system was designed for implementation in the
midwestern United States; application of the soils
evaluation system is contradictory when applied locally.

Virginia Beach Agricultural Reserve Program 12



First, it ranks soils by capability class and Virginia Beach,
with its soils based upon deposition, lacks the rocky soils
and others in the classifications. Second, soil potential is
based upon a single crop profile across all soils and '
locations. Virginia Beach is not a single crop area, and
while certain crops cannot grow in all local soils, others do
very well in those same soils.

Conservation Enabling Legislation

Comprehensive Plan

Virginia has adopted laws to allow the use of easements in .
the reservation of certain land types for various purposes.
In Virginia Beach, Oceana Naval Air Station has used this
to prevent further development in the AICUZ program
(Air Installation Compatible Use Zone) in the airport
vicinity.

Unfortunately, the Navy did not acquire 100 percent of
their air rights needs, and they are currently asking local
government to "freeze” agricultural parcels in their current
use, without compensation. This often puts Oceana and the
City in opposing positions on requests for development of |
lands which Oceana would like to see undeveloped, but
does not control the rights to.

While this enabling legislation has the capability to
conserve large areas for open space, agriculture, and
natural resource conservation, funds have not been
available to date for such a program.

The City of Virginia Beach adopted its first Comprehensive
Plan in 1979. It is "the City’s official statement of physical

Virginia Beach Agricultural Reserve Program 13



"and planning policy...Once adopted, this Comprehensive
Plan serves as a guide to public and private decision
making on matters related to growth and community
development.” The plan is a general guide for growth, but
does not provide smaller scale area plans.

Unfortunately, the current plan , while discussing "Rural
Area Issues," really addresses the continued conversion of
farmlands to residential use with "rural” planning
standards. A policy to "ensure the preservation of
agricultural and forestal activities” is limited to the
"foreseeable future,” a term which foretells its demise.
Additionally the plan puts forth only three objectives for
agriculture in Virginia Beach - supporting policies and
initiatives that "recognize” rural uses as the dominant land
uses; promotion of use value taxation; and encouragement
of Best Management Practices.

The Comprehensive Plan must be reviewed every five
years by state direction, and is subject to change from
political pressure, so it does not necessarily extend
protection to farmland.
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THE PROPOSED VIRGINIA BEACH
AGRICULTURAL RESERVE PROGRAM

Current local and state programs are important continuing
elements of an effective program to protect farmland, but
have not proved sufficient to provide lasting protection
against the constant pressures of urban development.

During the recent comprehensiv'e plan amendment
preparation, the Virginia Beach Planning Commission
developed and circulated a questionnaire to each property
owner and resident south of Indian River Road. While
many opinions were expressed, five common goals were
identified for the plan amendments:

agriculture,

2. To preserve rural character,

3. To protect environmental resources,

4. To provide reasonable development opportunities,
and

5. To defer the need for major urban infrastructure -
improvements.

Based upon the continuing conversion of farmlands in
Virginia Beach, with consideration of the regional and
national information reviewed, and the strong desire of the
people who live in the farmlands to maintain agriculture,
the Committee believes that an agricultural protection
program is necessary.

Virginia Beach Agricultural Reserve Program 15
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Program Goal

Program Elements

Program Overview

The Committee sees one goal for this program:

To promote and enhance agriculture as an important
local industry which is part of a diverse local economy.

Agriculture can compliment Virginia Beach’s other main
industries, tourism and the military, enhancing the open
spaces and environmental resources in the southern area
and keeping a low density use in the southern flyway of
Oceana Naval Air Base.

The Virginia Beach Agricultural Reserve Program (ARP)
proposed by the Committee is composed of five program
elements:

Public Outreach and Education.
Funding.

Program development.

Public Approval.

ARP Implementation.

G LN

The Virginia Beach Agricultural Reserve Program (ARP) is
based upon purchase of residential, commercial, and -
industrial development rights by the City of Virginia
Beach.
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The advantages of this program are numerous:

it is voluntary,

the landowner decides whether or not to participate,
the farmland owner is compensated for the sale of
the development rights,

the farmer retains title and all other rights to his
land,

farming activities continue and are encouraged, and
the development rights are held in trust, assuring
that areas with high potential and active farms will
remain in agricultural uses.

A number of questions and answers follow, explaining
how the Agricultural Reserve Program will work in
Virginia Beach:

Why an Agricultural Reserve Program?

Over half of all the value of U.S. farm production comes
from areas on the urban fringe. The unique microclimates
along the coastline which naturally favor agriculture are
also a magnet for development. For decades we have taken
the best land out of production because it is the easiest to
build on. It is time in Virginia Beach to conserve the
productive farmland that remains.

One challenge of land conservation has been identified as
the balancing of private property rights with the broader
public good. The ARP would enhance private property
rights by providing landowners with an alternative that
does not exist today: the sale of development rights in
return for working capital that can be reinvested in the
farm. '
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The Comprehensive Plan and zoning are the most
important tools a local government has to direct the
growth and development of an area. Even supported by
state tax programs and right-to-farm legislation,though,
they are not able to prevent urban development of
agricultural land.

In response, some jurisdictions have turned to acquiring
less-than-fee interests in land to control its use. Ownership
of land may be defined as a set of interests or rights; the
right to keep others off the land, the right to sell or
bequeath it, the right to use it for farming, forestry or
outdoor recreation, the right to build structures on it, etc.
Ownership of the entire set of rights is called fee-simple-
ownership. Less-than-fee ownership is when ones owns
some but not all of these rights. In the Agricultural Reserve
Program, the City of Virginia Beach would purchase and
retire the development rights on the land while the owner
would retain all the other rights of their land.

What are development rights?

Development rights are "... an interest in and the right to
use and subdivide land for any and all residential,

commercial, and industrial purposes and activities which
are not incidental to agricultural uses.” |

The purchase of development rights is simply a restriction

on the use of land which the owner willingly allows in
exchange for monetary compensation.
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Where will the agricultural reserve most likely
occur?

A map in Appendix "A" shows the location of current
agricultural and forestal activities in Virginia Beach. While
much of the northern area of Virginia Beach is already
developed in residential or commercial uses, areas south of
the "Green Line" remain undeveloped or farmed. This
southern area is what the program seeks to reserve.

Which land owners would be eligible?

Those possessing land of at least ten acres in size would be
eligible. Smaller parcels would be considered if they are
contiguous to land already in the program or that are
adjacent to natural areas or other protected areas.

Who would administer the Agricultural Reserve
Program?

The Committee is proposing that the Virginia Beach
Agricultural Reserve Program be administered by a five
member board (hereafter referred to as the Board). The
Board would include the Director of Agriculture of the
City of Virginia Beach and one member of City Council.
The three remaining seats would be appointed by City -
Council from two slates of nominees; two would be
appointed from a list of farm operators or retired farmers
presented by the farm community, and one would be
appointed from a list of nominees presented by the
conservation community.
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6.

How would this Program work?

The Board would purchase the development rights from
farmers who voluntarily nominate their property for
inclusion in the program. The program would be strictly
voluntary; the Board could not require anyone to sell the
development rights to their land. The Board could only
consider a piece of property for inclusion into the program
after the farmland owner submitted an application. The
farmland owner would be free to completely withdraw
from the ARP at any time up to the time he signs the final
contract and accepts payment for his development rights.

The farmland owner who sold his development rights
would still retain all the agricultural rights; the right to use
the land for purposes and activities related to horticulture,
silviculture, livestock, dairy and other agricultural uses.
This program will not restrict a farmer from improving his
farmland or maintaining ditches or drainage systems. The
farmland owner would still pay taxes on the land and have
the right to live on it, work it, improve it for farming or
related purposes, sell it, lease it, or pass it on to heirs. The
public could not come onto the property without the
owner’s permission. It would still be private property and
subject to the laws of trespass.

The development rights acquired would be held in public
trust by the city for the benefit of its citizens in perpethity.
Farmland owners who entered this voluntary program
would be making a permanent commitment of a portion of
the rights in their land. However, most programs recognize
that conditions can change in a locality over a very, long -
period of time and make some provision for the farmland
owner to buy back the development rights.
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7.

8.

The intent of the program is to retain prime agricultural
land for agricultural purposes permanently, so withdrawal
from the program should not be easy. The Committee

proposes that all development rights be held for a

minimum of twenty-five years without review. Any time
after twenty-five years had elapsed, upon the request of
the farmiand owner, the Board could review the purchase.
If the Board found that because of changed circumstances
that the development rights should no longer be held, it
has the option of selling back the development rights to
the farmland owner. The proceeds of such a disposition-
would be restricted for use to acquiring other farmlands
under the ARP. .

How would farmland be selected for inclusion in
the program?

The interested farmland owner would complete and
submit an ARP application form, together with the
necessary plat(s), deed(s), etc. to the Board. After the
application process has been satisfactorily completed, the
applicant’s farmland would be scored according to a set of
site-assessment criteria. The Board will have appraisals
done for those farmland tracts ranking highest according to
the selection criteria. The individual scores determine the
order by which offers for development rights will be made.

- Offers are non-negotiable; the Board will not pay more for

the development rights than the appraised market value.

How long would the ARP process take?

The acquisition process will take about six months from
the time a landowner submits his application to final
action.
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What are the site assessment criteria?

Agricultural conservation programs rely on a number of

criteria by which candidate lands are assessed and ranked.

Many programs examined throughout the United States

rely greatly upon soils evaluations as a major component
in their evaluations.

Virginia Beach has examined the LESA (Land Evaluation
and Site Assessment System of the US Department of
Agriculture) and has found that the Land Evaluation
component is not a reliable measure for our area. The
topography in the agricultural area of Virginia Beach is
nearly level; the parent source for our soils is sand
eliminating many of the problems of rocks in other regions,
and; our soils do not perform in uniformity from crop to
crop. For example, soils which are suitable for sweet -
potatoes or tomatoes have only moderate potential for
raising corn.

The proposed criteria, with the associated point values, for
assessment of farmland, cropland, and forestal lands under
the Virginia Beach Agricultural Reserve Program are listed
below. The higher the rating, the higher a farm will be on
the list for offers. A total of 1,000 points is possible.
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A

B.

C.

Farm Size - 100 points potential.

The farm parcel size varies in Virginia Beach from under 5

acres to just under 1,000 acres, but over 73 percent of the
tracts are under 50 acres in size. Points are assigned
according to size of farm, decreasing as the size of the

farmland decreases.

50 acres or more - 100 pts.
40 to 49 acres - 80 pts.
30 to 39 acres - 60 pts.
20 to 29 acres - ‘ 40 pts.
10 to 19 acres - - 20 pts.
0 to 9 acres - 0 pts.

Distance from Urban Improvements - 100 points potential.

Points assigned for distance from or lack of urban type
development or infrastructure on adjacent tracts.

no existing or platted

subdivision - 25 pts.
no municipal water - =~ 25 pts.
no municipal sewer - 25 pts.

no public roadway
adjacent to tract - 25 pts.

Pressure for Conversion - 100 points potential.

Points assigned according to the degree of probability of
conditions to have conversion occur.

age of property owner - 25 pts.
forced sale pending - 25 pts.

Virginia Beach Agricultural Reserve Program
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estate settlement - 25 pts.
personal hardship - 25 pts.

- D.  Location/Adjacent Conditions - 200 points.

Points assigned if adjacent or contiguous properties have
acquired easements or have been identified as natural or
conservation areas. 200 points is assigned for any of the
conditions.

acquired easements
conservation lands
natural area

E. Capital Investment - 100 points potential.

Points assigned in relation to the amount of capital and
degree of improvements the landowner has invested for
agricultural purposes. This is a measure of how high the
viability of the farming operation is.

barns

ponds

irrigation

fencing

drainage

grain storage and handling facility
livestock facilities

- F. Cultural Significance - 100 points potential.

Points assigned according to cultural significance of the
site and its building improvements.

Virginia Beach Agricultural Reserve Program
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10.

historic building - 25 pts.
ownership history - 25 pts.
archaeological site - 25 pts.

architectural significance - 25 pts.
G.  Economic Importance - 100 points.

Points assigned if the loss of the farm operation would

have a negative impact upon local economy. For example,

loss of an active farmer, unique farm service facility, or
specialty product.

H.  Environmental Impact - 100 points potential.

Points assigned according to land’s compatibi]ity with
surrounding existing land uses and potential negative
impact upon adjacent areas with change in use.

Protected areas - 25 pts.
Floodways - 25 pts.
Wildlife habitat - 25 pts.
Wetlands - 25 pts.

L Specialty Products - 100 points potential.

Points awarded if product produced is a specialty product

like Christmas trees, aquaculture, strawberries, etc.

Would the landowner have only one chance to enter
the program?

No. Applications would be accepted on a year-round basis

and remain under consideration until a farmer chooses to
withdraw.

Virginia Beach Agricultural Reserve Program
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11.

12.

13.

Would the landowner have to offer all of his
property?

No. They may offer to sell all or any part of the property.

What would happen if the landowner sold his
development rights and then decided to change the
type of farming or quit farming all together?

Nothing in this program requires the landowner to farm
his property. Selling development rights simply restricts
the landowner or anyone else from developing the
property for nonfarm purposes. If the landowner wished to
change his type of farming, he would be perfectly free to
do so. If he didn’t want to farm the property at all, he
wotld be free to lease it to someone else to farm, sell it, or
just let it lie idle. The only restriction on the landowner or
any subsequent owner is that the property cannot be
developed for nonfarm purposes. In other words, even if
the landowner sold the property, the restriction against
development would continue with the land.

What restrictions would be placed on land in the
Agricultural Reserve Program?

Once the development rights had been purchased, no non-
farm development could take place on the land. However,
the owner can exclude certain lands for provision of future
homesites to meet their needs at the time of sale.

The Board would have to decide in cases where

agricultural sales, agricultural processing, or other
agricultural related uses of the land are proposed whether
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14.

15.

16.

such uses are in keeping with the purpose and intent of
the program.

The mineral rights would be retained by the landowner,
but the program forbids excavation, dredging, or removal
of loam, peat, gravel, soil or other mineral substance in
such a manner as to adversely affect the land’s overall
future agricultural potential.

Would this program exclude development of bed
and breakfasts, eco-tourism, agricultural tourism,
and like pursuits?

No. Small business development which complements this
program is encouraged as long as the future agricultural
potential of the farmland is not adversely affected.

What if the landowner did not sell his development
rights? Would the City stop him from developing
the land?

If the landowner did not sell his development righ/ts, he
would retain all the rights to development subject to the

same zoning, subdivision, and building code restrictions as

other landowners.

Could the City build on the acquired property or
sell the development rights to someone else to build

on the acquired property?

No. Once the City paid for the development rights, the

rights would be held in public trust and could not be used
by anyone without the owner’s consent. The taxpayers are

Virginia Beach Agricultural Resere Program
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17.

18.

19.

paying the landowner not to develop because they want

the land to remain undeveloped.

Would this mean the public has a right to come on
the landowners property?

No. Even though the landowner sells his development
rights to his land, it does not become public property. It is
still the landowner’s private property and subject to the
laws of trespass. The general public could not enter the
property without the landowner’s permission.

If a landowner sold the development rights, could
the land still be taken by eminent domain for
something like a high school site?

Protection from this could be part of the program. If a
farmland owner agrees voluntarily not to develop his land
for non-agricultural purposes, then the city should like-
wise give a package of protection to the agriculture
landowner. )

How would selling development rights affect the
landowner’s standing in the Use Value Taxation

program?

If the property is already enrolled in the Use Value A
Taxation program, selling the development rights will not
affect the landowner’s standing in that program, nor would
it change the tax assessment he pays under that program.
If the landowner is in the program, he is already being
taxed onv_:what the state considers to be the "current use” or
the agricultural value of the property. If he is not now in
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20.

21.

22.

the program, selling the development rights would not
change his ability to enter the program.

If a landowner is buying his property on contract or
has a mortgage, could he still enter the program?

Yes. The type of contract or mortgage that the landowner
holds would determine the terms of his transaction with
the City. ’

What has been the experience of farmers who try to
obtain loans once the development rights have been

In other programs, this has not been a problem. That goes
back to the bank’s loaning on the ability of the farm to pay
off the loan based on its farm income. If the value is there,
then banks will make the loan. In fact, most times after the
development rights are sold, the money is used to improve
the farming opération, which enhances its farm value and
thus the ability to get more loans.

Could the landowner repurchase his development

After a period of twenty-five years from the date the
development rights were purchased, the landowner could
request a review for repurchase by the Board. The
repurchase would be at the current fair-market value. If
the Board found that because of changed circumstances

- that the development rights should no longer be reserved,

it could approve the repurchase.
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23. What would be the incentives for landowners to
enter into the program?

The program would provide a way for a landowner to
cash in on the development value of his land while still
being able to retain the land for farming. In cases where
inheritance taxes might force the sale of a farm, sale of
development rights might bring enough cash to allow the
heirs to continue farming. Other incentives include:

possible reduction of property taxes;

possible extra capital which could be used for
purchasing additional land, making improvements
in present operations, or for any other purpose the
landowner chooses;

the assurance that other farms around them in the
program would continue to be farmed for at least 25
years;

stability in agriculture and the feeling that the state
and city care about farmers and farming; and
present farmers who are farming on rented land (or
new farmers) would be better able financially to
purchase land for farming. A seller naturally wants
top dollar for his land and the appraisal for our
program would reflect that top dollar value. The
ARP would pay the seller for the development
portion, the buyer (possibly a farmer who is now
renting land) would pay the seller for the
agriculture portion, so the seller would come out the
same as if he sold the land to a developer.
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24.

26.

Is there another program like this in Virginia?

No. While purchase of development rights programs are in
place in other parts of the country, there are no programs
in Virginia. North Carolina has two programs like this, one
in Forsyth County and another, based upon it, was
initiated in Wake County in 1989.

Is the City empowered to purchase development
rights under state law?

Yes, the City is fully authorized to purchase fee simple
interest or partial interest in land.

How will the Agricultural Reserve Program be
funded?

Bonds are frequently used in other programs because they
can be issued over a peribd of time as farmland owners

~apply for and are accepted into the program. Other
possible sources of funding include applying particular
sources of revenue to this program such as the roll-back
tax, the land use tax, or applying proffers from conditional
use permits. Funding tied to the real estate transfer tax has
the appeal that as development activity increases and the
pressure to convert farmland increases, funds to protect
some of that farmland would also increase. The farmers
may participate in a product assessment fee or check-off
program.

The Committee feels there is some urgency in getting this
program established, and funding through a bond issue
this fall. Supplemental or matching funds from other
governmental agencies or private sources (gifts, grants)
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may become available to pay a portion of the cost of
acquiring development rights. The Commonwealth of
Virginia is encouraged to support the City of Virginia
Beach Agricultural Reserve Program as a pilot program for
the rest of the state by appropriating matching funds.

Is the ARP the solution to preserving farmland?

The Agricultural Reserve Program, with the support and
participation of the local farm community, is one element
of a comprehensive program to address the challenges of
the modern agricultural industry. In Virginia Beach, if the
program is well administered and adequately funded, it
can begin to reverse the steady conversion of farmland to
non-farm uses that we have seen in recent decades. The
ARP, though, must be supported by existing programs and
policies, and by other economic and policy initiatives if
Virginia Beach is to have an effective program for the
preservation of farms and farmland.
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APPENDIX A
SOUTHERN WATERSHEDS MAP
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APPENDIX A
SOUTHERN WATERSHEDS MAP - LEGEND

VA Transition Areas 1, II, and III

Surface Water and Conservation Lands

\/L Roads

Farm lands eligible for Agricultural Reserve Program
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APPENDIX B

OTHER FARMLAND PROTECTION PROGRAM

State-sponsored Prograrﬁs

Local/County Programs

State-sponsored programs for purchase of development
right programs were started as early as 1977 in Maryland
and Massachusetts. The New England states embraced this
tool as a region, and there are programs in Connecticut, -
Maine, New Hampshire, Rhode Island and Vermont.
Maine and Vermont are multi-purpose land acquisition
programs. New Jersey initiated a state program in 1981,
and Pennsylvania began theirs in 1989.

The state programs are funded in a variety of ways
including bonding, general appropriations, transfer taxes
and local matches. Some programs use more than one
source of funds. By the end of 1991, in excess of $350
million dollars were expended on the purchase of
development rights through the nine states programs.

Currently, eleven states have purchase of development
rights programs in effect: California, Connecticut,
Delaware, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, Pennsylvania, Rhode Island, and
Vermont.

Suffolk County, New York started the first local program
in the east in 1976, funding their program through bonds
and local matching funds. King County, Washington
started a program in 1979 funded through general
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Other Tools

obligation bonds. In California, six counties fund local
programs through Proposition 70, a statewide bond issue.
Marin County, California funds their program through
state bonds, a property tax, and the California Coastal
Conservancy.

Local programs, operating independently from state

programs are found in twelve states: California, Colorado, -

Connecticut, Maryland, Massachusetts, New Hampshire,
New Jersey, New York North Carolina, Pennsylvania,
Vermont, and Washington.

All fifty states have enacted both tax relief programs and

Right-To-Farm laws. Fifteen states, including Virginia, have

Agricultural Districting regulations. Only nine states have
enacted Growth Management Plans or zoning. Forty-six
states have legislation enabling conservation easements.
Twenty-eight states use the Land Evaluation and Site
Assessment Systems (LESA).

Virginia Beach Agricultural Reserve Program
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APPENDIX C
COMPLEMENTARY LOCAL PROGRAMS

Albemarle - Pamlico Estuarine Study
Funded jointly by US Environmental Protection Agency
and the State of North Carolina. Local coordination by the
Hampton Roads Planning District Commission

Back Bay - North Landing River - Northwest River Focal Area of the Atlantic Coast
Joint Venture of the North American Waterfowl Management Plan
Coordinated by the Virginia Joint Venture Board

Conservation and Restoration Program for the North Landing River Wetland System
Coordinated by the Virginia Department of Conservation
and Recreation, Division of Natural Heritage

Control of Common Reedgrass in the Southern Watersheds Demonstration Project
Coordinated by the Virginia Department of Conservation
“and Recreation, Division of Natural Heritage

Natural Areas Inventory of the City of Virginia Beach
Funded by the Virginia Council on the Environment’s

Coastal Resources Management Program through National

Oceanographic and Atmospheric Administration and the -

City of Virginia Beach /

Southern Watersheds Habitat Committee ,
Coordinated by the Hampton Roads Planning District
Commission

Stormwater Monitoring Program ori Back Bay National Wildlife Refuge

Coordinated by the U.S. Department of Interior, Fish and
Wildlife Service

Virginia Beach Agricultural Reserve Program 39



The North Landing and Northwest Rivers Conservation Project
A joint-program by the Virginia Department of
Conservation and Recreation and The Nature Conservancy

The North Landing River Natural Area Preserve
| A joint program by the Virginia Department of
‘Conservcation and Recreation and The Nature
Conservancy

Virginia Beach Capital Inprovements Plan
Funding for identified projects

Virginia Beach Comprehensive Plan
~ Official statement of the City of Virginia Beach regarding

physical development and planning policy

Virginia Beach Outdoors Plan
Draft statement of Virginia Beach policy regarding the
planning, protection, design, development, financing,
construction, management, and maintenance of its natural
and recreational resources

Vifginia Beach Rural Preservation Plan of the Comprehensive Plan
Proposed change to the adopted Comprehensive Plan’

Virginia Beach Scenic Waterway System
Includes the North Landing River and West Neck Creek.

Funds available for site and access development

Virginia Beach Southern Watersheds Plan of the Comprehensive Plan
Governs standards for change of use in the agricultural
districts of the Southern Watersheds area
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