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multiple forest cover typed he entire landbase is accessed by Old King Farm Road (S.R. 1140).
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Figurel - General Map of Bazemore Farm.

The property is a mixture of natural and planted pine stamtsjuately and inadequately
stocked young bottomland hardwood stamdised pinehardwood standsnd frequently flooded
stands of mature bottomland hardwootse property exhibits site characteristics typical of this
region, with frequently flooded, loslying bottomlands very gradually rising to more upland sites
that have been cleared and farmed. Forested portions pifdperty havesvidence of previous
land drainage, clearing, and farmifpttomland oak$Quercussp.) red maplgAcer rubrun),
sweegum (Liquidambar styraciflug swamp blackgurNyssa biflord, and baldcypress
(Taxodium distichuprdominate most of the lowest areas along Roquist Ci2edr sites contain a
mixture of loblolly pine(Pinus taed® red maple, sweetgum, and oaks. Tihderstory across most
of the property is a dense mixture of low shrubs, American Kibdly opacg, greenbrie(Smilax
sp.) blackberry(Rubus argutus and river can€Arundinaria giganteah

The covertypes currently present on theoperty resulfrom pastforest management or
harvesting activities. Many of the bottomland hardwood stands have been harvested in the last two
decades. Some portions have been site prepared and planted in [wh®byndothers regenerated
naturally. Across the entirerqperty, loblolly pine plantations range in age from3ll6yearsSome



bottomland hardwood stands have fully regenerated in desirable tree species while others, due to a
variety of factors, are understocked with a prevalence of less desirable species.

Small farm roads or residual logging roads provide access to property. Many roads are in
suitable condition for infrequent travel with light vehicles, although some will need improvement
for periodic harvesting activity. Construction of new roads should not be necessary. Harvests can
be planned to maximize the efficient use of these roadways with logging landings placed in close
proximity to roads. Road maintenance will generally include keeping drainage ditches clean,
maintaining a proper crown, and ensuring the road receives adequate sunlight in order to stay dry.
Some sections of road may require a layer of rock to stabilize the road surface and a culvert that is
not functioning properly needs repair at the north end of the Peele Tract (Figure 2). Due to the low
elevation, averaging 44 ft, and lack of topographic variation, drainage is slow and many areas are
periodically flooded throughout the year. These drainage issues, coupled with sandy loam soils,
complicate road construction and maintenance but are very important in maintaining access.
Spending money in the beginning to properly build or improve any road not only provides
immediate suitable access but also substantially reduces future maintenance or correction costs.
High quality access roads also attract more bids, and sometimes higher bids, on timber sales due to
ease of access and lower costs by the logging company.
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Figure 2 - Road Sections Needing Improvement.

Land History

The earliest records show that William King, a Bertie County planter, cooper, and slave
owner purchased parts of what is now the Bazemore Farm and built a plantation home of the mid-
18th century vernacular architectural style. The house, now called the King-Bazemore House, was
built in 1763 and is one of the few remaining “hall and parlor” designs from that period. Reverend
Stephen Bazemore purchased some of the property and the King House in 1840 and the house
remained on the King Tract until 1978, when it was moved from the Bazemore Farm to Hope
Plantation where it was restored. Both the King-Bazemore House and the Hope Mansion, the
former home of North Carolina Governor David Stone (1770-1818), are on the National Register of
Historic Places.

Mrs. Iris and the late Henry Bazemore, along with Henry’s brothers, Dalmus and C.J., and
sisters, Adelaide and Etta, inherited portions of the current Bazemore Farm, specifically the King
Tract. They grew up on land adjoining the Tract and even spent time playing around the King-
Bazemore House. Henry Bazemore purchased other lands in the late 1980s and purchased from his
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siblings all but 286 acres of the King Tract, which is still in joint ownership. By 1995, the last tract
of land was purchased from Georgia-Pacific Corporation bringing the acreage to its current total of
940.8 acres. A portion of the property, about 100 acres, is currently in agriculture, mainly corn,
peanuts, and cotton. A compilation of recent deeds and survey plats is found in Appendix B.

As with most of the Coastal Plain of North Carolina, as well as other southern states,
forested land has been managed for agriculture in the past. Presumably, as far back as the late
1700s, portions of this property were likely cleared for agriculture or pasture, and provided a source
of wood for building homes or fences, or for fuel wood. Still evident across a number of stands on
the property are plow furrows from abandoned fields left fallow as late as the early to mid-1900s.
Remnants of shallow drainage ditches in some stands indicate attempts to lower surface water for
farming. Evidence of old barns, tools, and agriculture equipment is scattered throughout the
forestland, proving management or land-use change has occurred. Visual inspection of this
property, as well as an inventory of cemetery locations in Bertie County, has not revealed any
historically significant sites needing protection.

Currently, Henry and Iris Bazemore’s four children, David, Dennis, Debbie, and Diane own the
Bazemore Farm equally. In the mid and late 1990s, Henry placed portions of the land in active
loblolly pine production and had management plans written for these areas by the NC Forest Service
and Georgia-Pacific Corporation’s Forest MAP program. These management plans, along with crop
production, allowed the farm to be placed under North Carolina’s Present-Use-Value (PUV) tax
system.



PHYSICAL FACTORS

Geology and Topography

As stated before, the Bazemore property lies in the Coastal Plain region (Figure 3) of
northeastern North Carolina and lies entirely within the Roanoke River Basin (Figure 4). The
Coastal Plain is a wedge of mostly marine sediments that gradually thicken to the east and is the
largest region in the State covering 45 percent of the land area (Richards 1950).
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Figure 3 - Geologic Regions of North Carolina.

The land is characterized by flat land to gently rolling hills and valleys with a mixture of
sand and clay sediments and significant areas of accumulated organic matter. The soils that
developed in this nearly level, poorly drained area are important in determining the abundance and
distribution of vegetation and animal life while also affecting the hydrology, nutrient cycling and
overall sustainability for management. Elevations in Bertie County range from sea level at the Sans
Souci Ferry to 100 ft near Roxobel. The Bazemore Farm consists of low-lying flat areas
characterized by periodic flooding and ‘uplands’ that are only a couple feet higher. Elevations
range from 36 ft at the southern border along Roquist Creek to 60 ft at the northern border along
NC 308. All but 65 acres of the property, however, is between 36 and 40 ft in elevation.
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Figure 4 - Hydro]ogic Map of North Carolina with Major River Basins.

Soils

This section briefly describes the eleven major soil series found within the boundaries of the
property with a focus on their considerations for forest management planning. The soil descriptions
below are condensed from the Bertie County Soil Survey (Soil Survey Division Staff 1990).
Although the Southeast coastal climate is highly favorable for agriculture and forestry, production is
dependent on characteristics of the soil. These soils are sensitive to disturbance from large
equipment during periods of wet weather. Therefore, care must be taken to initiate management
activities when conditions will minimize negative impacts on these soils.

Appendix A contains a soils map of the property.

Bibb and Johnston — The Bibb and Johnston series consists of poorly drained soils that formed in
sandy and loamy alluvium on flood plains. Slopes range from 0 to 2 percent. These soils are used
mainly as woodland. The dominant native trees are pond pine, baldcypress, red maple, green ash,
hickory, sweetgum, water tupelo, water oak, and willow oak. The understory includes greenbrier,
and river cane. Wetness and flooding are the main limitations affecting woodland.

Craven — The Craven series consists of moderately well drained soils that formed in clayey marine
sediment. Slopes range from 0 to 8 percent. These soils are on smooth ridges and flats in the
uplands or slightly rounded ridges near the side slopes of the main drainage ways. This soil is used
mainly as cropland with some areas used as woodland. Wetness, the restricted permeability, clayey
subsoil, and low soil strength are limitations for woodland management activities. The dominant
native trees are American elm, yellow-poplar, sweetgum, hickory, red maple, American beech,
willow oak, white oak, southern red oak, and loblolly pine. The understory includes mainly
dogwood, sourwood, American holly, and sassafras.

Exum — The Exum series consists of moderately well drained soils that formed in loamy marine
sediment. Slopes range from 0 to 5 percent. The soil is found on smooth ridges and flats in the



uplands. This soil is used mainly as cropland. Some areas are used as woodland. Wetness is the
main limitation for woodlands. The dominant native trees are American elm, yellow-poplar,
sweetgum, hickory, red maple, willow oak, white oak, southern red oak, water oak, and loblolly
pine. The understory includes mainly dogwood, sourwood, American holly, and sassafras.

Grantham — The Grantham series consists of poorly drained soils that formed in loamy marine
sediment. Slopes range from 0 to 2 percent. This soil is nearly level and is found on broad flats and
in depressions. This soil is used mainly as woodland with some areas used as cropland. Wetness is
the main limitation affecting woodland. The dominant native trees are loblolly pine, sweetgum, red
maple, yellow-poplar, southern red oak, willow oak, white oak, pond pine, and American sycamore.
The understory includes dogwood, sourwood, sassafras, and various briers and reeds.

Leaf — The Leaf series consists of poorly drained soils that formed in clayey marine sediment.
Slopes range from 0 to 2 percent. This soil is nearly level and is found on broad flats and in
depressions. This soil is used mainly as woodland with some areas used as cropland. Wetness and
seedling mortality are the main limitations affecting woodland. The dominant native trees are
loblolly pine, red maple, hickory, sweetgum, American elm, water oak, and willow oak. The
understory includes mainly Eastern redcedar, American holly, sweetbay, and reeds.

Lynchburg — The Lynchburg series consists of somewhat poorly drained soils that formed in
loamy marine sediment. Slopes range from 0 to 2 percent. This soil is nearly level and is found on
low, smooth ridges and in shallow depressions. The Lynchburg soil is used mainly as cropland
with some areas used for woodlands. Wetness is the main limitation affecting woodlands. The
dominant native trees are loblolly pine, sweetgum, red maple, yellow-poplar, southern red oak,
white oak, and American sycamore. The major understory species include dogwood, sourwood,
sassafras, and various briers and reeds.

Nahunta — The Nahunta series consists of somewhat poorly drained soils that formed in loamy
marine sediment. Slopes range from 0 to 2 percent. This soil is nearly level and is found on low,
smooth ridges and in shallow depressions. The Nahunta soil is used mainly as cropland with some
areas used as woodland. Wetness is the main limitation affecting woodland. The dominant native
trees are loblolly pine, sweetgum, red maple, yellow-poplar, southern red oak, white oak, and
American sycamore. The understory includes dogwood, sourwood, sassafras, and various briers
and reeds.

Pantego — The Pantego series consists of very poorly drained soils that formed in loamy marine
sediment. Slopes range from 0 to 2 percent. This soil is nearly level and is found on broad flats and
in shallow depressions in the uplands. The Pantego soil is used mainly as woodland with some
areas used as cropland. Wetness is the main limitation affecting woodland. The dominant native
trees are loblolly pine, sweetgum, red maple, yellow-poplar, willow oak, water oak, black cherry,
water tupelo, and American beech. The understory includes dogwood, sourwood, sweetbay,
sassafras, and various briers and reeds.

Rains — The Rains series consists of poorly drained soils that formed in loamy marine sediment.
Slopes range from 0 to 2 percent. This soil is nearly level and is found in shallow depressions and
on low, smooth ridges in the uplands. The Rains soil is used mainly as cropland with some areas



used as woodland. Wetness is the main limitation affecting woodland. The dominant native trees
are loblolly pine, sweetgum, red maple, yellow-poplar, willow oak, water oak, black cherry, and
American beech. The understory includes dogwood, sourwood, sweetbay, sassafras, and various
briers and reeds.

Roanoke — The Roanoke series consists of poorly drained soils that formed in fluvial sediment.
Slopes range from 0 to 2 percent. This soil is nearly level and is found on broad flats and in slight
depressions and drainage ways on stream terraces. This Roanoke soil is used mainly as woodland
with some areas used as pasture. Wetness and slow permeability are the main limitations affecting
woodlands with flooding as an infrequent hazard. The dominant native trees are red maple,
sweetgum, pond pine, water tupelo, green ash, and water oak. The understory includes mainly
Eastern redcedar, reeds, and wax myrtle.

Wahee — The Wahee series consists of somewhat poorly drained soils that formed in clayey fluvial
and marine sediments. Slopes range from 0 to 2 percent. This soil is nearly level on low, smooth
ridges and in slight depressions and drainage ways on stream terraces. The Wahee soil is used
mainly as cropland with some areas used for woodland. The dominant native trees include pond
pine, loblolly pine, red maple, green ash, and hickory. The understory includes Eastern redcedar,
American holly, sweetbay, sourwood, and wax myrtle. Wetness is the main limitation affecting
woodland due to slow permeability and low soil strength.

Climate

The climate of Bertie County is classified as humid subtropical. Summers are hot and
humid but ocean breezes frequently cool the coast. Average summer high temperatures are
approximately 85.4°F and lows are 65.4°F. Winters are cool with occasional spells of cold weather.
Average winter high temperatures are approximately 53.9°F and lows are 29.7°F. Precipitation
falls throughout the year and can be heavy at times, especially from late spring through early fall,
but measurable snowfall is rare. More common is the occurrence of heavy ice storms. Precipitation
averages 48.21 in/yr. Prevailing winds are from the southeast with low wind speeds and occasional,
sometimes very damaging, hurricanes during the summer and fall. Summer thunderstorms are
common between May and September, with some becoming severe and developing strong wind
shear or isolated tornados.

Wetlands and Riparian Zones

Riparian zones are the interface between land and a water body such as a stream, river, or
pond. These vegetative habitats and their associated animal communities differ greatly from drier
land. These zones are significant in ecological maintenance, forest management, and engineering
due to their soils, hydrology, habitat diversity, and unique benefits. Riparian zones are very
important in moderating stream and river flow from rainfall. The soils and vegetation act as
sponges, dams, and filters to not only slow the rate of flow but also filter sediments and pollutants
from entering larger waterways. This property has natural and engineered riparian zones and
management decisions will be tailored to protect their integrity and function. Locations of riparian
zones can be found on individual stand maps in Appendix A.



Although this property does not lie in a river basin which requires a particular stream
buffer width, a 50 ft stream buffer, or Streamside Management Zone (SMZ), on small perennial
(flows throughout the year) and intermittent (does not flow throughout the year) streams should be
implemented. The buffer will maintain the integrity and function of these streams, as well as
provide valuable wildlife cover and travel corridors. North Carolina Division of Water Quality
(NCDWQ) identifies only two streams on the property as perennial streams, Broad Branch, along
the southern border of Tract 1 on the north end of the property and Roquist Creek, which forms the
southern boundary of the larger contiguous portion of the property. Roquist Creek flows into the
Cashie River about 20 miles to the east, which empties directly into the Albemarle Sound. Wetland
areas are associated with both streams and will also require protection. Therefore, a single, uniform
width is inadequate for these two streams and the buffer zone will vary, from 25-200 ft, depending
on the edges of the wetlands with respect to the center of the stream. If necessary for further water
body protection, buffers can also be placed on ephemeral streams (streams that only flow during
large rain events). A number of other streams, some natural and others engineered, have been
identified throughout the management areas and will be included in these buffer rules.

Some areas are also classified by the North Carolina Division of Water Quality (NCDWQ)
and the Corps of Engineers (COE) as Freshwater Forested/Shrub Wetlands. These areas are
“inundated or saturated by an accumulation of surface or groundwater at a frequency and duration
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions” as defined by federal regulations [40 CFR
230.3(t)] and Environmental Management Commission (EMC) rules [15A NCAC 2B .0202(71)].
Wetlands found on the property are classified as riparian wetlands, specifically riverine wetlands
and/or flat/depressional wetlands. These areas function as nesting, spawning, rearing, and resting
sites for aquatic and terrestrial species. They also act as protection during flood events and enhance
water quality through filtration and purification. Most areas were classified using wetland
inventory, soils, and hydrography maps and have not been delineated as jurisdictional wetlands.
Even within wetlands, forest management activities can be implemented. Minor surface drainage to
maintain or create conditions for machine operability can be installed, but draining portions of the
property would violate the Clean Water Act, section 401. Protecting sensitive habitats, observing
wildlife, and enjoying recreation through hunting are management goals and these wetlands can
provide all of these services, as well as serve important environmental purposes. Therefore,
protection of wetlands on the property will include areas associated with Broad Branch and Roquist
Creek and along SMZ buffers. These areas will be excluded from harvesting activities, while
monitoring them for insect, disease, or environmental damage to ensure the proper function of these
ecosystems. Improvements to species composition through minimal silviculture practices can be
implemented, as well as supplemental planting of desired species within these areas.

During management activities such as logging, these wetland and riparian zone buffers will
protect these water bodies and maintain compliance with the Forestry Practices Guidelines (FPGs)
(see Appendix C). These laws protect water bodies from sedimentation and pollution and help to
regulate temperature by maintaining adequate canopy cover (shade). During harvesting, Best
Management Practices (BMPs) (see Appendix C or
http://ncforestservice.gov/water_quality/bmp _manual.htm) will be followed to ensure compliance
with FPGs.
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BIOLOGICAL ASSESSMENT

Threatened or Endangered Species

An inventory of federally listed endangered or threatened species found in Bertie County
was developed, using records maintained by NC Natural Heritage Program. A short list of animal
and fish species was identified. A list of these species can be found in Table 1. Many of the
species are aquatic and located in the Albemarle Sound and, therefore, have no effect on the
management of this property. Most other species, the Cerulean warbler, Eastern Henslow’s
sparrow, Chowanoke crayfish, as well as both species of bats, depend on mature bottomland
hardwoods with large snags and constant water flow. These conditions exist along Broad Branch
and Roquist Creek. Buffering these areas will ensure that suitable cover for these species will be
maintained.

Red-cockaded woodpecker (RCW) is a small bird that inhabits pine-dominated forests
with trees old enough for roosting and foraging, usually at least 30 years old. Older trees,
generally at least 60 years old, are excavated by the birds for cavity nests. The birds prefer
longleaf pine, but due to its vast decline in distribution from previous practices and urban
development, the birds are now also found in any southern pine. To forage the birds fly to the
base of the tree and climb up while eating ants and other insects. Forage cover requires open
spacing with a very low understory and virtually no mid-canopy. The current condition of the
various pine stands throughout the property is not conducive to either foraging or nesting cover.
However, some areas in pine plantations could soon be considered for foraging cover in the next
decade depending on management activities. The Safe Harbor Program allows the North
Carolina Wildlife Resources Commission (NCWRC) to enter into voluntary agreements with
non-federal landowners who agree to implement land management techniques that benefit RCWs
in exchange for assurance that no Endangered Species Act (ESA) restrictions be imposed beyond
the number of cavity trees found when the program was initiated as a result of management
actions. A landowner can still join in an agreement even when no RCWs occur on the property
and, therefore, have to maintain no baseline responsibilities. This can be a valuable resource to a
landowner to prevent regulatory actions being implemented from the ESA on proposed forest
management activities and is recommended for this property.
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Table 1 - Federally Protected Species List for Bertie County.
Common Name Scientific Name Federal Status Record
Status
Vertebrate
American eel Anguilla rostrata FSC Current
Atlantic sturgeon Acipenser oxyrinchus E Current
oxyrinchus
Bald eagle Haliaeetus leucocephalus | BGPA Current
Cerulean warbler Dendroica cerulean FSC Current
Eastern Henslow’s sparrow | Ammodramus henslowii FSC Current
susurrans
Rafinesque’s big-eared bat Corynorhinus rafinesquii FSC Current
Red-cockaded woodpecker | Picoides borealis E Current
Shortnose sturgeon Acipenser brevirostrum E Current
Southeastern myotis Myotis austoriparius FSC Current
West Indian manatee Trichechus manatus E Current
Invertebrate
Chowanoke crayfish Orconectes virginiensis FSC Current

FSC — Federal Species of Concern

BGPA — Bald and Golden Eagle Protection

Act E — Endangered

Current — the species has been observed in the county within the last 50 years

Forest Pests

Due to the variety of plant species present on the property and its location, a large
number of insects and diseases could potentially cause damage. Through forest management,
insects or disease problems can be greatly reduced or eliminated. Proactive monitoring will
reduce or prevent large scale outbreaks and potential timber loss. The more important and
destructive insects and diseases are discussed below.

Insects

Ips beetle (Ips avulsus, Ips grandicollis, Ips calligraphus) — Ips beetles kill more pine timber in
the South than any other forest insect, other than the southern pine beetle. They attack injured,
dying, or downed woody debris from logging operations. Infestations are common after drought
or lightning storms. Minimizing logging slash, removing injured or stressed trees, and
maintaining healthy stocking levels will prevent outbreaks.

Nantucket pine tip moth (Rhyacionia frustrana) — Loblolly and shortleaf pine are susceptible
to attack from Nantucket pine tip moth. They are bud and shoot borers and will greatly reduce
the height growth and form of the main stems in young pine plantations. Tip moths injure the
growing shoots of young pines primarily during the first five years of growth. Maintaining
healthy stocking and monitoring young plantations will prevent large-scale damage.
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Pales weevil (Hylobius pales) — These weevils are serious threats to newly planted pines. They
breed in recently cutover sites and will heavily feed on the bark of young seedlings, twigs, and
possibly larger trees. Heavy feeding may girdle the stem causing wilting or death. Feeding on
the roots or root collar is also common. Seedling mortality in plantations has been recorded as
high as 90 percent with 30 to 60 percent being common. Control can be maintained by delaying
plantations one year after harvest, treating seedlings with insecticide, and reducing clearcut size.

Southern pine beetle (Dendroctonus frontalis) — The southern pine beetle (SPB) is the most
destructive insect pest of pine in the southern United States. An estimated $900 million of
damage to pine forests has been estimated from 1960 through 1990. This insect is a native beetle
that lives in the inner bark of pine trees. The beetles are mainly attracted to stressed or unhealthy
trees and once a successful colonization has occurred, the galleries they construct girdle the tree
causing death. These beetles also carry blue-stain fungi that can choke the xylem tissue within a
tree causing its death. This fungus also degrades the quality of veneer wood. Large-scale
outbreaks of SPB occur on 6 to 12 year intervals and last for 2 to 3 years. Maintaining adequate
stand densities and healthy trees will minimize the occurrence and impact of southern pine beetle.

Diseases

Annosus root and butt rot (Heterobasidion annosum) — Annosus root rot enters pine stands
when fungal spores land on freshly cut stump surfaces. The fungus grows through the root
system and is grafted with nearby tree roots. Mortality is high in young trees but older trees
normally die from wind throw or attack from pests. Control can be accomplished through stump
treatment, timing of thinnings, prescribed burns, and maintaining adequate planting density.

Brown spot needle blight (Scirrhia acicola) — Only affecting longleaf pine, this disease will
defoliate seedlings in the grass stage. Repeated defoliations will eventually kill the tree, but a
single infection can severely stunt tree growth. Planting high quality seedlings on intensively
prepared sites will minimize occurrence.

Fusiform rust (Cronartium quercuum f.sp. fusiforme) — Fusiform rust is very common on
loblolly and slash pine. Severe infections that occur within the first five years of a tree’s life can
result in death from breakage. Infections occurring later will weaken the stem resulting in wind
breakage or quality loss during harvest. Planting high quality seedlings can minimize the effects
of fusiform rust.

Oak wilt (Ceratocystis fagacearum) — Although not very prevalent, this disease has the
possibility to rapidly kill oak trees causing heavy losses. Red oaks are affected more frequently
than white oaks. It is spread by insects over long distances or through root grafts. Early
identification is important and removing infected trees is critical to minimizing impacts.

Red heart (Fomes pini) — Red heart occurs in mature and over mature pines of all species.
Infected trees suffer a loss of merchantable volume, as well as being structurally unsound. These
trees have little to no commercial value but do serve as woodpecker nesting sites. Control is
limited to harvesting trees when commercially mature before red heart takes effect unless
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providing woodpecker habitat is a goal.

Wildlife Habitat Suitability

One objective of this management plan is to manage for hunting, specifically for whitetail
deer (Odocoileus virginianus) and eastern wild turkey (Meleagris gallopavo silvestris).
Abundant signs of whitetail deer and eastern wild turkey were observed, as well as indications of
black bear (Ursus americanus) and feral hogs (Sus scrofa), two other species of interest.
Managing for these species is a factor in the silviculture prescriptions. Management
considerations for whitetail deer and eastern wild turkey can be found in Appendix C.

Whitetail deer are present in all parts of North Carolina with large populations in the
northeastern Coastal Plain. Whitetails are edge creatures, preferring to bed in thick cover and
travel to food sources along roads, fields, or even yards. They also feed heavily on peanuts, corn,
and soybeans. Deer require low-growing vegetation on which to feed, escape cover, and water.
Timber management practices can be tailored to increase the availability of these foods by
creating smaller, irregularly shaped clearcuts, using prescribed fire to stimulate new growth, and
maintaining adequately stocked stands of desired species to promote light reaching the forest
floor, as well as hard and soft mast production. North Carolina also offers a Deer Management
Assistance Program (DMAP) to private landowners. DMAP assists landowners with achieving
deer management objectives by providing professional assistance from North Carolina Wildlife
Resources Commission (NCWRC) biologists to develop an effective deer management
strategy. Benefits of the program include a data collection to evaluate herd conditions, tracking
of long-term success of management decisions, and antlerless tags that are valid during any open
deer season. There is a small application fee and a requirement of 1000 contiguous acres for
enrollment. Although the property is just under the required acreage, adjacent landowners can
combine acreage and enter the program together. This would be a valuable resource to improve
the health of the deer herd on the property as well as increase quality hunting opportunities. A
more detailed summary of the DMAP program is found in Appendix C.

Eastern wild turkeys are found in forests during the winter and in edge habitat and field
openings in spring and summer. Wild turkeys must have suitable food, shelter, and nesting and
brooding places. They are not as adaptable as whitetail deer to disturbances. Habitat
requirements include mature mast-producing hardwoods, well-developed mid-story and insect-
producing areas like crop fields and roadsides. Turkeys eat a variety of foods throughout the year
and these areas provide the diet necessary for them to thrive. These areas also provide the
necessary roosting trees as well as nesting cover along wood edges, recent harvests, and old
fields. Timber management practices can also be tailored to benefit wild turkey by maximizing
mast production of oaks, creating smaller clearcuts of irregular-shape, maintaining longer
rotation ages, and promoting soft-mast producing species such as dogwood, black cherry, and
grapes. Prescribed fire on a three to five year cycle can also stimulate desirable food producing
legumes and grasses. Maintaining multiple forest cover types, age classes, and species diversity
will ensure the habitat requirements of both whitetail deer and eastern wild turkey, as well as
many other game and non-game species, are continuously present on the property.
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MARKET ANALYSIS

Resource Markets

One management objective for the property is predictable and sustainable periodic
income. Timber sales will be the main source of periodic income from forested lands. Non-
timber products, such as raking pine straw, might be a possibility and can be explored if the
landowner is interested. The timber assessment revealed substantial value in timber products.
Many pine plantations need thinning very soon. Most accessible mature hardwood stands have
been harvested in the past two decades and naturally regenerated. A few bottomland hardwood
stands are approaching overstocking and will need thinning to release desired species. Other
stands are understocked with desirable species and many stands are too young to identify crop
trees. Some pine stands are also commercially mature and need to be clearcut and regenerated
soon. Substantial opportunity exists for forest management on the property.

Behind agriculture, forest products have been and remain the second most important part
of the economy of Bertie County, generating $24.6 million in 2010. As far back as the early
1800s, Nathaniel Hill and James Castellow operated a small sawmill at what is now known as
Hoggard’s Mill Pond. By 1880, Greenleaf Johnson Lumber Company introduced many new
technological advances in logging and sawmilling to Bertie County. Since that time, many
logging and manufacturing companies have come and gone in Bertie County, moving from oxen
and schooners to railroads and trucks. Lumber has been the primary product, but cypress and
cedar shingles, poles and pilings, pulpwood, cooperage, turpentine, veneer, plywood, furniture
squares and other products have been a part of the forest yields (Jennette 2000). Today 75% of
the county, more than 325,000 acres, is timberland and Bertie County ranked 12th in the state in
forest products in 2012, with an estimated value of over $15.2 million. Buying and selling forest
products in Bertie County is very attractive due to the close proximity of forested tracts and
wood product markets.

Currently, ten sawmills, two veneer mills, one plywood mill, three pulp and paper mills,
one pole/piling mill, and a number of wood yards, chip mills, and pallet mills operate within 100
miles of the property, including a new pellet mill in Ahoskie, NC. Atlantic Wood Industries, Inc.
is located 60 miles to the north and produces poles/pilings from high quality southern yellow
pine. CTW Forest Products, LLC is located ten miles to the east and buys cypress for specialty
products. Josey Lumber Co. Inc. and Mackeys Ferry Sawmill Inc., located 35 miles to the west
and east, respectively, purchase hardwood species and cypress for sawtimber. Small and large
pine sawmills within 35 miles buy standing pine timber. Domtar Paper Co., LLC, 30 miles to the
southeast in Plymouth, NC, operates a pulp and paper mill using small pine and hardwoods. The
Enviva Pellet Mill, 25 miles north in Ahoskie, NC, is their flagship facility and is capable of
producing 385,000 tons per year, operating 24/7. Their preference for hardwood pulpwood in the
manufacture of fuel pellets to be shipped to Europe provides a new opportunity to initiate
management activity in young stands. Most timber products will be shipped within a 50-60 mile
radius of the property. However, some specialty product markets, such as high quality veneer,
unusually large or unusual species, will permit shipping wood greater distances. More than 20
logging companies and 33 wood dealers/buyers also operate in Bertie County. Appendix D lists
the timber buyers in Bertie County. The market for wood in this part of the state is strong.
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Figure 5 - Timberland Investment Returns 1987-2010.

Although timber prices have fallen drastically since 2008 when the US economy went
into a recession, they did not plunge as deeply as other investment opportunities. For current
prices, see Tables 2 and 3. One positive side effect of growing timber as an investment is when
the economy slumps, timber continues to grow and gain value. Biological growth is independent
of all factors that typically influence other investments, making timber investment unique. Forest
management is a long term financial investment that is productive and “safe” compared with
other investment options. Since 1987, financial analysis of timber investments versus other
common investments (large and small cap stocks, international equities, corporate bonds, real
estate) shows that timberlands had an average of 13.5% return on investment (Figure 5). The
next best return was large and small capital stocks, with returns of 9.60% and 9.80 %,
respectively (Forest Investment Associates). With a growing US and global population and rising
standards of living, demand for forest products will continue to increase.

To view other current or past timber price reports, see
http://www.ces.ncsu.edu/forestry/resources/price_report.php or Appendix D.
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Table 2 — Timber Mart-South Stumpage Prices.
Timber Mart-South Stumpage Prices
4th Quarter 2012 - NC Zone 2

$/ton  $/MBF (Scribner) $/MBF (Doyle) $/MBF (International 1/4) $/cord

Pine
sawtimber 29.76 223 238 186
ply 31.12 233 249 194
CNS 17.95 135 179 112 48.10
pulp 9.20 24.70

Oak (general)
sawtimber 34.02 223 298 185

Mixed Hardwood
sawtimber 27.36 180 240 149
pulp 4.51 13.10

Table 3 — Forest2Market Stumpage Prices.
Forest2Market Stumpage Prices
1st Quarter 2013 - Northeast North Carolina

$/ton

Pine

sawtimber 2547

CNS 16.43

pulp 12.44
Hardwood

sawtimber 23.79

pulp 3.60

Tax Incentives

Bertie County tax rates have remained low compared to more developed counties due to
lack of encroachment from urban areas. Current assessed value for the entire property is
$418,670. As stated earlier, the land is registered in the Present-Use-Value System that North
Carolina offers to landowners who practice horticulture, agriculture, or forestry. It is
recommended the land remain in this program with the new Management Plan. The current
annual property taxes for the entire farm are only $1767.15. For further information concerning
the PUV system, see Appendix C or
http://ncforestservice.gov/Managing_your_forest/managing_presentuse.htm . There are accurate
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reforestation records for the pine plantations in Tract 2, Stands 1 and 2, which will help to
establish an accurate basis for tax purposes during harvesting activities. Other stands will require
a back-cruise to establish an estimated basis.

Assistance Programs

To reduce the costs associated with and encourage the practice of forest management, the
state and federal government provide financial assistance programs for certain silvicultural
activities. These cost-share programs will pay for a portion of specified activities, usually
planting, burning, site-prep, and pre-commercial thinning. A list of available programs and
recommendations for pursuing those programs can be found below. For further information
concerning individual programs, please see the NC Forest Service Website.

Forest Development Program (FDP) — The Forest Development Program (FDP) is a
reforestation, afforestation, and forest stand improvement cost-sharing program run by the North
Carolina Forest Service. Program goals include timber production and sound forest management.
A private landowner is eligible to receive partial reimbursement (~40%) on up to 100 acres of
FDP cost share annually for site preparation, seedling purchases, planting, and release. To
qualify, the landowner must have a certified management plan.

Southern Pine Beetle Prevention Program — This cost-share program aims to prevent
outbreaks of southern pine beetle. This program will reimburse non-industrial private forest
landowners (NIPFs) 50% of the cost for pre-commercial thinning of pine stands, up to $10,000.

Environmental Quality Incentives Program (EQIP) — The Environmental Quality Incentives
Program is a voluntary conservation program that promotes environmental quality through
assistance for conservation practices. EQIP will cost-share up to 75% for activities such as stand
improvement, fire and fuel breaks, prescribed burning, restoration, and management of forest
habitats.

Wildlife Habitat Incentives Program (WHIP) - The Wildlife Habitat Incentives Program is a
voluntary program for individuals looking to improve or develop wildlife habitat. Coinciding
with your management goals, this program will provide up to 75% cost-share to establish or
improve fish and wildlife habitat.

Certification Programs

Currently four major forest certification programs operate in North Carolina, the Forest
Stewardship Council (FSC), Sustainable Forestry Initiative (SFI), Green Tag program, and
American Tree Farm System. The first two programs operate internationally to ensure
sustainable forest management. These two programs are both expensive and time consuming and
there is not a significant quantifiable advantage when selling timber from a certified forest. The
costs associated with these programs are especially difficult for small NIPF owners. The Green
Tag program is new, has a cost associated with it, and does not hold the recognition of the other
programs.
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The American Tree Farm System (ATFS) is the only system designed for NIPFs and
comes without a cost. This system began in 1941 and is recognized internationally as helping to
sustain forests, watersheds, and wildlife habitats through private stewardship and forest
certification for family forest landowners. This program is free for private forestland owners
with a forest management plan and active management. The landowner will receive an American
Tree Farm System sign to place at the entrance to the property and will be able to certify wood
through ATFS. If certification becomes a priority, this organization is recommended for this type
of land. A forest inspector will review the management plan and inspect the property and upon
completion of the application process, the farm can receive ATFS certification.
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RESOURCE INVENTORY

The major portion of this Management Plan involved a current inventory of the timber
resources and values present on the tract. ArcMap 10 was used in conjunction with available files
from the North Carolina OneMap website along with the Bertie County GIS database to
understand the topography, forest types, streams, soils, and other aspects that determine a
suitable inventory cruise. Stands were delineated based on predominate forest type and age class.
The entire property was then surveyed to determine whether sensitive areas such as wetlands or
streams were not on the maps, any historically significant sites, and to ensure that the stand
boundaries were adequate for a proper inventory. A systematic cruise of each stand with
sampling methods suitable for the type, age, and size of timber present was conducted. Highly
variable stands or unique habitats were sampled more heavily than homogenous stands, such as
pine plantations. A summary of sample intensity and methods is shown in Table 4. The resulting
data was entered into a forest inventory program, TCruise, which calculated the basal area, trees
per acre, and volume for each species and product class. A summary of cruise statistics can be
found in Appendix D. The product class breakdown by hardwood and pine can be seen in Table
5. A complete listing of products by stand, species, and amount and type of product can be found
in Appendix D. Each Tract and each stand within each Tract was given a number. For simplicity,
the Tracts and stands were abbreviated as T and S, respectively. For example, Tract 2 Stand 3 is
labeled T2S3. Maps of individual stands within their respective Tracts can be seen in Figures 6,
7, and 8.

Table 4 - Summary of Inventory Characteristics by Stand.

Stand Acres Method | Factor/Size | # Plots
T1S1 279 variable 10 12
T1S2 44.3 variable 10 15
T1S3 13.9 fixed 1/250th acre 7
T1S5 6.5 variable 10 4
T2S1 76.4 variable 15 15
T2S2 547 variable 10| 25
T2S3 39.5 fixed 1/100th acre| 12
T2S4 35.2 fixed 1/50th acre 12
T3S1 40.6 variable 10 15
T3S2 42 1 variable 5 15
T3S3 99.2 fixed 1/50th acre| 38
T3S4 39.6 variable 10 12

Table 5 - Merchantability Specifications.

Hardwood Pine
mindbh | mintop dia | mindbh | mintop dia
pulpwood 4.6" 3.0" 4.6" 3.0"
CNS 9.6" 4.0"
sawtimber 15.6" 10.0" 11.6" 8.0"
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Boundaries on the Old Home Tract
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Figure 6 - Stand Boundaries within the Old Home Tract.
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Delineated Stand Boundaries on the Pocosin Tract
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Figure 8 - Stand Boundaries within the Pocosin Tract.

Cover Type Descriptions

The entire management area was subdivided into 12 individual stands that vary in size,
shape, tree species, overall cover type, age, and/or unique geographical features. The majority of
the stands on the property are composed of either loblolly pine plantations or recently harvested
bottomland hardwoods. Areas of mixed bottomland hardwoods, mixed hardwood-pines, and
mature swamp hardwoods also exist. A summary of forest cover types can be seen in Figure 6.
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Breakdown of Ownership by Cover Type

H loblolly pine plantation

M cutover bottomland hardwood
regeneration

® mixed hardwood/pine regeneration

m mixed bottomland hardwood

B mature swamp hardwood

M agriculture field

Figure 9 - Forest Cover Types.

At current stumpage prices, the value of standing timber on the property is approximately
$413,000. A few stands provide the majority of this value, namely T1S1, T1S2, T2S1, and T2S2.
These stands account for about 33% of the land area but make up about 85% of the value. Other
stands, such as T1S3, T2S3, T2S4, and T3S3 have essentially no value in their present state
because they are young stands that will take years to realize economic value. The loblolly pine
plantations have the highest dollar value per acre and also the highest overall value due to the
large acreage. T2S1 is the most valuable stand per acre and in total. The value of each cover type
can be found in Figure 7.
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Breakdown of Value by Forest Cover Type
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Figure 10 - Percent of Value by Cover Type.

A list of predominant cover types and their associated attributes can be found in Table 6.

Table 6 - Cover Type Acreages and Values.

Cover Type
loblolly pine plantation
mature swamp hardwood
mixed bottomland hardwood
mixed hardwood/pine regen
cutover bottomland hardwood regen

Stands Included
T1S1, T1S2, T2S1, T2S2
T1S5, T354
T3S1
T1S3, T3S2
T2S3, T2S4, T3S3

Total Acreage | Total Value
203.21| $352,100

46.02 $31,900

40.62 $16,400

56.01 $9,300

173.87 $2,900
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STAND DESCRIPTIONS AND PRESCRIPTIONS FOR
MANAGEMENT

Stand descriptions include predominant vegetation, site index values, and unique or

sensitive areas. A summary of stand characteristics can be found in Table 7 and Table 8 contains

volume and value figures.
Table 7 - Stand Characteristics.
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Table 8 - Stand Volumes and Values.
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Management prescriptions and alternatives are recommended for each stand based on
landowner goals and objectives. These prescriptions describe the management activity in detail,
the timeframe for these activities and the predicted outcomes. With a few exceptions,
prescriptions through one rotation have been developed to describe current and future practices
and provide reasonable growth and yield predictions. “Do nothing” options were not included for
most economic analysis but this option is available for management of every stand if desired.
Large variation exists among stands. Each one is unique in its structure and composition, age and
suitability for wildlife, visual appeal and topography. Therefore, management activities will be
tailored to specific areas during implementation but will be generalized here. When management
activities are implemented, a more detailed inventory analysis as well as activity plan should be
developed. For a summary of the economic assessment and a summary of harvest schedules,
refer to the sections following the management prescriptions.

To generate future growth and yield predictions of harvest volume and revenue, a
combination of models were used. Mixed hardwood-pine stands were modeled using the
southern variant of the Forest Vegetation Simulator (FVS), developed at Colorado State
University. This simulator is based upon a large body of scientific knowledge developed from
research and experience. This model answers questions concerning forest succession,
disturbance, and management actions. For loblolly pine stands the Loblolly Decision Support
System (LOBDSS), created through a joint effort of North Carolina State University and
Virginia Polytechnic Institute and State University, was used. This model simulates the growth
of loblolly pine and the responses to management. Another pine model and mixed forest model,
Managed Pine Plantation and NATYLD respectively, developed by Hafley and Smith were also
used to predict growth. For young, regenerating hardwood and mixed hardwood-pine stands,
these models were used to predict future growth, but modeling these stands is an imperfect
science because of high variability. A more accurate prediction of future conditions must wait
until these stands are older.

Within each stand prescription, a short economic assessment is included to provide a
summary of costs and revenues associated with a particular management regime and allow for
comparisons among prescription options. A rotation age was recommended for each stand,
allowing a Soil Expectation Value (SEV) to be determined along with Net Present Value (NPV),
which accounts for all costs and revenues. Benefit/cost ratios, Equivalent Annual Income (EAI)
and Internal Rates of Return (IRR) were calculated for each stand. A 13% hurdle rate (nominal)
with a 3.75% inflation rate was assumed for all calculations. Continued enrollment in the PUV
Tax System was also assumed for property tax calculations. All revenue figures are reported with
current values. Income from timber sales is assumed to be taxed at the 15% long term capital
gains rate. Costs for management activities were gathered from the Prevailing Rates 2012-2013
publication from the North Carolina Forest Development Program, Region 1, District 7.
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Tract 1, Stand 1 (T1S1), Pine Plantation

(Refer to Appendix A for a map)

Stand=T131 Year=2013 Inventory conditions t1s1Tnomgmt_001 svs

Figure 11 - T1S1 Image.

T1S1 has a site index (SI) 62 for loblolly pine (base age 25) and is fully stocked with
sawtimber trees (Figure 8). Improved loblolly seedlings from the NC Forest Service were planted
on a relatively close spacing, approximately 6’ x 8’. Before or after planting, an herbicide was
applied, which greatly reduced hardwood competition (Figures 9 and 10). The understory
consists of American holly, sweetleaf (Symplocos tinctoria), red maple, sweetbay (Magnolia
virginiana), blueberry (Vaccinium sp.), gallberry (Ilex glabra), and greenbrier, and is relatively
open with areas of denser cover in thinning rows and at the logging deck.
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Individual Species TPA by D-class
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Figure 12 - T1S1 Trees per Acre by Diameter Class.
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Figure 13 - T1S1 Basal Area by Species.

The stand was commercially thinned in 2006. The harvest left the most desirable trees
while minimizing damage to the residuals and leaving a clean site. The canopy is beginning to
close and another commercial thinning is warranted. There are 18 tons of pine sawtimber, 42
tons of chip-n-saw (CNS), and 33 tons of pulpwood per acre resulting in a current value of
$1,570/ac.

No streams or sensitive areas occur, although accessibility to the northern most part of
the stand is across Highway 308 and can pose logistical problems for access. The stand was most
likely in agriculture during the last century. A hard pan could exist from repeated disking and
this can limit rooting depth and reduce productivity. A further analysis of soils could reveal
nutritional as well as structural issues that need addressing before reforestation. The soils are
Leaf, Nahunta, and Exum, all well-drained and productive soils. Property boundary lines are
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clearly marked on the north and west sides with red paint.

Tract 1, Stand 2 (T1S2), Natural Pine Stand

(Refer to Appendix A for a map)

Stand=T132 Year=2013 Inventory conditions t1sZ2nomgmt_001 svs

Figure 14 - T1S2 Image.

T1S2 is a loblolly pine stand with a SI 56 for loblolly pine (base age 25) and is
moderately stocked with sawtimber trees (Figure 11). The stand is predominately loblolly pine,
both in trees per acre (TPA) and basal area (BA) (Figures 12 and 13), but was not planted. An
herbicide treatment was applied that reduced hardwood competition. This treatment was likely
applied during the herbicide site preparation of T1S1. The hardwoods present are infrequent and
intermediate or suppressed. The understory is consistent with T1S1.
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Figure 15 - T1S2 Trees per Acre by Diameter Class.
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Figure 16 - T1S2 Basal Area by Species.

The stand was also thinned in 2006 with T1S1. This stand was thinned much heavier,

leaving fewer, larger trees than T1S1 resulting in a very open canopy. The trees are of poor form,

short, and are large in diameter. There are 31 tons of pine sawtimber, 2 tons of hardwood

sawtimber, 13 tons of chip-n-saw, and 33 tons of pulpwood per acre resulting in a current value

of $1,460/ac.

No streams or sensitive areas occur and the history of this stand is likely consistent with

that of T1S1. The soils are Exum, Nahunta, and Craven, all well-drained and productive soils.

Boundaries are clearly marked on the west side with red paint.

To meet management goals, Stands T1S1, T1S2, T2S1, and T2S2 should be managed for

loblolly pine sawtimber. This prescription involves site preparation and planting of genetically
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improved seedlings with two thinnings around ages 14 and 25 and a rotation age of 33-35 years.
The entire 203 acres should be divided into three separate units of 65-85 acres each, and placed
under area management during three 10 year periods. This approach will ensure multiple age
classes and successional stages for maintaining various wildlife cover types and regular, periodic
income from the sale of forest products. Site preparation requirements will vary among stands
depending on hardwood competition and potential flooding.

As stated before, the likely plow pan can reduce site index by several feet and
coincidentally reduce overall productivity. T1S1 is also overstocked, with 586 TPA at 25 years
of age. A second thinning of T1S1 will increase diameter growth, however, it might be difficult
to get competitive bids on a second thinning operation on 28 acres for timber of this small size.
T1S2 is stocked with low quality pine trees and is not accruing adequate value. From a financial
and logistical standpoint, T1S1 and T1S2 should be treated together.

T1S1 and T1S2 should be clearcut immediately. Clearcutting T1S1 would generate
approximately $44,600 (Table 9). Coupled with revenue from clearcutting T1S2, approximately
$66,400, a total of $111,000 would be generated. The clearcut of 72 acres is within the desired
harvest acreage for loblolly pine plantations. The harvests would allow these two stands to be

combined and managed as one. The following prescription is the same for both stands, T1S1 and
T1S2.

Table 9 - T1S1 Clearcut (2013).

Clearcut 2013 (per acre)
Pine Pulpwood (tons) 28|Hardwood Pulpwood (tons) 4.8
Pine CNS (tons) 41.6(Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 18.2
Value S 1,600 |Total Revenue S 44,600

Table 10 - T1S2 Clearcut (2013).

Clearcut 2013 (per acre)
Pine Pulpwood (tons) 25.4|Hardwood Pulpwood (tons) 8.4
Pine CNS (tons) 12.8|Hardwood Sawtimber (tons) 1.6
Pine Sawtimber (tons) 30.6
Value S 1,500 |Total Revenue S 66,400

To prepare for planting, site preparation should consist of a 3-in-1 combination plow
followed by an herbicide treatment to control herbaceous and woody competition. The 3-in-1
plow cultivates, fractures, subsoils, and beds the soil on clearcut sites while shearing stumps with
a V-blade. Results from the 3-in-1 plow vary, but in general, growth rates increase from the
concentration of nutrients and water holding capacity of the beds while loose soil beneath the
beds allows for greater root expansion and development. This treatment should be conducted
during the summer so beds have time to settle before planting in winter. Implementing this
treatment during summer also allows hardwoods to re-sprout as well as herbaceous plants and
grasses to grow before fall. A sufficient application of herbicide(s), such as imazapyr,
glyphosate, metsulfuron methyl, and/or triclopyr will control competing species before planting
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and substantially reduce competition for pine seedlings. Seedlings should be 2™ generation
improved loblolly pine from Weyerhaeuser should be planted on 10’ x 10' spacing, or 436 TPA.
Estimated site preparation and planting costs are approximately $260/ac.

A seedling survival survey should be performed the following year to assess mortality.
This stand can develop until age 13-16 when an initial thinning should be performed, reducing
BA to 70 ft* and 185 TPA. By thinning from below, suppressed or intermediate trees are
removed along with trees of poor form, disease, or insect damage. Revenue of approximately
$300/ac will be generated from the sale of pine pulpwood and chip-n-saw (Table 11). One
limiting factor on the timing of the first harvest is ensuring there are 25 tons/ac of merchantable
material to achieve a one load/ac minimum preferred by loggers. If this criterion is not met,
getting bids from buyers will be difficult.

Table 11 - TIS1/T1S2 Thinning (age 13).

1°* Thin - age 13 (per acre)
Pine Pulpwood (tons) 18.6{Hardwood Pulpwood (tons) -
Pine CNS (tons) 5.8|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) -
Value S 300 [Total Revenue S 22,200

Following the first thinning, the trees should be free to grow until a crown thinning at age
24-26. This thinning will leave the highest quality trees to grow to rotation age. The second
thinning will reduce BA to 70 ft* and 65 TPA. Approximately $1,300 per acre of revenue will be
generated from the sale of pine pulp, chip-n-saw, and sawtimber (Table 12).

Table 12 - TIS1/T1S2 Thinning (age 25).

2nd Thin - age 25 (per acre)
Pine Pulpwood (tons) 1{Hardwood Pulpwood (tons) -
Pine CNS (tons) 7.4|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 37.5
Value S 1,300 |Total Revenue S 96,400

Following the second thinning, the residual trees should be of the best form and vigor and
will be free to grow until final rotation age, approximately 33-35 years. The stand should then be
clearcut, site-prepared, and replanted to improved loblolly pine. If the 3-in-1 plow is used in the
current site-preparation activity, there will be no need to use heavy equipment for site
preparation in the future. Site preparation will consist of an herbicide application to reduce
woody and herbaceous competition, saving money. The clearcut would generate approximately
$2,400 per acre of revenue from mainly pine sawtimber (Table 13).
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Table 13 - TIS1/T1S2 Clearcut (age 33).

Clearcut - age 33 (per acre)
Pine Pulpwood (tons) 3.8|Hardwood Pulpwood (tons) -
Pine CNS (tons) 1.2|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 79.3
Value S 2,400 |Total Revenue S 173,100

During the initial clearcut and reforestation, the main skid trails and logging deck can be
planted in wildlife food plots or maintained for recreational access. Members of the Bazemore
family enjoy working on the farm and are capable of undertaking small projects such as
establishing food plots. These open areas can be sown in native vegetation, left to regenerate
naturally, mowed or disked, or planted with soybeans, corn, chufa, or clover to provide wildlife
forage. Using small openings to create edges generates cover and forage for whitetail deer and
wild turkey and improves hunting access.

Prescribed fire can also be used to maintain low understory vegetation. After the first
thinning, trees will be tall and large enough to withstand a prescribed fire. Prescribed fire would
reduce fuel loads, open the understory, and promote new growth of both woody and non-woody
species favored by wildlife. A periodic fire regime of 3-5 years would maintain this understory,
while keeping vegetation at browse height for whitetail deer and creating dense cover for turkey
nesting in places where fire is less intense. Prescribed fire will be easy to implement in this stand
because of established firebreaks from farm fields, NC 308, and the swamp around Broad Creek
to the south. A certified fire manager can write a fire management plan and the fire can be
conducted by the Bazemore’s if they desire. Otherwise, prescribed burns can be contracted
through the NC Forest Service or other private companies.

This management regime will result in an NPV of $101/acre with intermediate costs of
$300/acre and revenues totaling about $3,900/acre (Table 14). This value is for the first rotation,
which includes the initial use of a 3-in-1 plow. For future rotations, NPV will be $188/acre
because of reduced site preparation costs. Site preparation and planting costs should be eligible
for FDP 40% cost-share. Other intermediate treatments, such as prescribed burning, can also be
cost-shared by FDP or other assistance programs. The economic assessment for T1S1 and T1S2,
including initial clearcut can be found in Tables 15 and 16.

Table 14 - T1S1/T1S2 Economic Summary (Pine Rotation w/ 3-in-1 Plow).
33 year Rotation (per acre)

NPV S 101 | Intermediate Costs S 300
SEV S 115 | Intermediate Revenues S 1,500
Equivalent Annuity $ 10 | Final Harvest Revenues S 2,400

Table 15 - T1S1 Economic Summary (w/ 3-in-1 Plow).
33 yr Rotation w/ Two Commercial Thinnings (totals per acre)

NPV $ 1,423 | IRR (real) (33yrs) 14.81%
SEV S 1,528 | Benefit Cost Ratio S 3.37
Equivalent Annuity S 135
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Table 16 - T1S2 Economic Summary (w/ 3-in-1 Plow).

33 yr Rotation w/ Two Commercial Thinnings (totals per acre)

NPV
SEV

s
s

1,304
1,481

IRR (real) (33yrs)
Benefit Cost Ratio
Equivalent Annuity

S

14.39%
3.34
124

Another option for management is clearcutting both stands immediately and using only
chemical site preparation. This option would be cheaper and less intrusive but would not realize
the increased productivity and income during the pine rotation. This option would utilize the
same herbicide treatment for site preparation as described above along with identical planting
densities. Seedling mortality would likely be higher and trees would not realize the benefits of
being planted in beds. The economics through one rotation as well as total economic summary
for each stand can be found in Tables 17, 18, and 19.

Table 17 - T1S1/T1S2 Economic Summary (Pine Rotation w/o 3-in-1 Plow).

33 year Rotation (per acre)

SEV

NPV S

s

Equivalent Annuity $

122
130
12

Intermediate Costs
Intermediate Revenues
Final Harvest Revenues

s
S
S

200
1,200
2,100

Table 18 - T1S1 Economic Summary (w/o 3-in-1 Plow).

33 yr Rotation w/ Two Commercial Thinnings (totals per acre)

SEV

NPV S

s

1,444
1,574

IRR (real) (33yrs)
Benefit Cost Ratio
Equivalent Annuity

$

16.13%
3.94
137

Table 19 - T1S2 Economic Summary (w/o 3-in-1 Plow).

33 yr Rotation w/ Two Commercial Thinnings (totals per acre)

SEV

NPV S

$

1,348
1,478

IRR (real) (33yrs)
Benefit Cost Ratio
Equivalent Annuity

15.75%
3.75
$128

Another more intensive management option is to clearcut and reforest with the 3-in-1
plow, herbicide site preparation, and fertilization. Fertilization increases growth over a 6-10 year
period and carries a high rate of return on investment. In addition, fertilizing shortens rotation
lengths because trees reach merchantability at a younger age. Wells and Allen report site index
increases of 10 to 15 ft on moderately to poorly drained soils in the Lower Coastal Plain with
application of phosphorous (P) at planting. Nitrogen fertilization in young stands as well as
recently thinned stands shows growth responses for up to 5 years (Wells and Allen 1985). Soil
and foliar samples should be taken and analyzed for nutrient content. Urea is a good fertilizer for
adding nitrogen (N) and phosphorous can be added with triple superphosphate (TSP) or
diammonium phosphate (DAP), which also adds N. Assessment of woody competition is
important because N will also increase growth of these stems. As a rough estimate, applications
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0f25-30 Ibs of P and 100-150 Ibs of N per acre are most commonly used. An economic
summary of an optimized loblolly pine plantation on a 30 year rotation with fertilization can be
seen in Table 20. Rotations will have an NPV of $204. However, spending more money up front
and during the rotation for fertilization carries more risk from timber lost to a hurricane, ice
storm, insect outbreak, etc., than does plantation establishment alone and loss from these factors.

Table 20 - T1S1/T1S2 30 year Rotation with Fertilization.

30vyear Rotation with Fertilization (per acre)
NPV S 204 |Intermediate Costs S 400
SEV S 216 |Intermediate Revenues $ 2,500
Equivalent Annuity $ 19 |Final Harvest Revenues S 2,100

The last option for T1S1 and T1S2 is to clearcut immediately and plant longleaf pine
(Pinus palustris). Longleaf pine has been greatly reduced across its native range but a growing
movement exists to restore longleaf, as not only a native tree and forest type, but also to diversify
a land base, increase biodiversity, and enhances production of high quality southern yellow pine
sawtimber. Longleaf is native to and was previously found throughout Bertie County, but is
currently uncommon. Growth of longleaf initially lags behind other southern pines, but produces
higher quality products. Up to 70% of a longleaf stand may be sold as poles, the highest product
class for pines in the south. It also has a higher wood density and stronger wood properties than
other pines in construction lumber applications, along with the ability to rake pine straw.

Establishing a longleaf plantation may not be as financially attractive as a shorter rotation
loblolly pine plantation but it will provide other benefits. Pine straw is a valuable non-timber
forest product and revenue generated from the sale of pine straw will offset costs incurred during
stand establishment. Raking can begin as early as age 10 and continue bi-annually or
periodically. An overview of growing longleaf pine for pine straw production can be found in
Appendix C. Wholesale prices for longleaf pine straw usually bring $1/bale and productive sites
will produce 100 or more bales/ac/yr. Longleaf plantations will also provide a more diverse
community of plant species than currently exist on the property. An abundance of native grasses
and herbaceous plants, along with small re-sprouting hardwoods can be maintained under a
longleaf canopy with prescribed fire. These trees, grasses, and herbaceous plants will provide
cover and forage for wildlife and an aesthetically pleasing area for recreation. A mature longleaf
pine plantation can also provide the necessary cover for re-introduction of bobwhite quail
(Colinus virginianus), which were found in abundance on the property in the past.

To establish longleaf pine, planting on a 7° x 12’ spacing is recommended to allow room
between rows for raking straw, resulting in 519 TPA. The seedlings should be containerized
improved longleaf from Weyerhaeuser. Site preparation activities would be consistent with those
outlined in the previous prescriptions for T1S1/T1S2. Seedlings should be planted during early
winter and an herbicide release treatment would be required during the first growing season. A
second release treatment might be necessary during the second growing season. A burning
regime can be started as early as 2 years of age and maintained on a 2-4 year cycle. Pine straw
raking can begin around age 10-12. A schedule of rake-rake-rest-burn can be followed in order to
rake two years, rest the stand for a year and implement a prescribed burn the fourth year. This
schedule should maintain a relatively clean understory to benefit pine straw raking but allow for
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development of the desired understory conditions for wildlife.

Longleaf pine can also be regenerated naturally, essentially eliminating reestablishment
costs at the end of a rotation. If managed on a long rotation with commercial thinnings around
ages 25 and 40, even-age regeneration with seed tree or shelterwood harvests can be initiated
around ages 55-60 and a new stand of longleaf started. This management regime should also be
eligible for cost-share funding up to 75% for all activities, greatly reducing landowner costs. An
economic summary of one rotation with initial start-up costs, pine straw raking, timber
harvesting, and prescribed burning following the outline above can be seen in Table 21 for
comparison.

Table 21 - T1S1/T1S2 Economic Summary (Longleaf Pine Plantation).

60 yr Rotation w/ Two Commercial Thinnings + Straw Raking (per acre)

NPV $ 39 |IRR (real) (60yrs) 13.91%

SEV S 39 [Benefit Cost Ratio 1.06
Equivalent Annuity S 3

Tract 1, Stand 3 (T1S3), Hardwood-Pine Regeneration
(Refer to Appendix A for a map)

Stand=T153 Year=2013 Inventory conditions t1s3nomgmt_001 svs

Figure 17 - T1S3 Image.
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Stand T1S3 has a SI 90 for white oak (base age 50). Site index for this stand is from soils
data for Bertie County. Accurate site index values cannot be derived from the current stand due
to young age and available site index curves. The stand is fully stocked with seedling/sapling
trees (Figure 17). This stand is a small, narrow strip between T1S2 and T1S5, loblolly pine and
blackwater swamp stands, respectively. A mixture of hardwoods and loblolly pine occur on a
slightly sloping landscape. This is the only area on the property with appreciable topography,
from 54 ft to 42 ft, or a slope of 2%. The northern portion contains substantial loblolly pine,
some of which is already chip-n-saw. The lower elevations contain hardwoods, including
bottomland oaks, swamp cottonwood (Populus heterophylla), swamp blackgum, red maple, and
yellow-poplar (Liriodendron tulipifera) (Figures 18 and 19). There is essentially no understory
due to dense canopy closure, with ferns and smilax present in the few open areas.
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Figure 18 - T1S3 Trees per Acre by Diameter Class.

Basal Area by Species

1%

1%

M loblolly pine

Hred maple

® ash sp.

B American holly

W sweetgum

m yellow-poplar

m swamp blackgum

m southernred oak
laurel oak

m white oak

other hardwood

0%

Figure 19 - T1S3 Basal Area by Species.

39



The stand was included in a larger 2002 harvest of another area on the property. There is
no visible rutting or erosion occurring since the harvest. There are 18 tons of chip-n-saw and 14
tons of pine pulpwood per acre resulting in a current value of $440/ac.

No streams or sensitive areas occur, although accessibility for logging equipment could
be compromised in times of heavy precipitation or high water levels in Broad Branch. The soil is
a Rains, a poorly drained but productive soil. Boundary lines are clearly marked on the west side
with red paint.

Performing silvicultural activities now, such as pre-commercial thinning, is both
expensive and not proven to be wholly effective in reaching desired results because ‘winners and
losers’ have not been established. Waiting until trees have established themselves as
dominant/co-dominant and begun to hinder growth of intermediate or suppressed trees will allow
a more accurate inventory of crop trees and proper silvicultural activities can be implemented.

Therefore, a thinning should be done between ages 20-25 to reduce TPA to 350 and
release crop trees. This thinning will coincide with the first thinning of T1S1/T1S2. All harvests
in this stand can be added to larger harvests in the adjacent stands. Any costs associated with this
thinning will be covered during the pine thinning. Thinning by hand can also be done earlier in
some areas by the Bazemore family to release the most desirable trees and create openings for
hunting opportunities. Removing less desirable species along with the smallest and lowest value
pines during the first thinning would result in a mixed pine-hardwood with oaks, yellow-poplar,
ash (Fraxinus sp.), swamp blackgum, and loblolly pine. A professional forester will need to mark
crop trees and monitor the harvest to ensure desired results are achieved without damage to crop
trees or detrimental soil disturbance. Access will be from the deck location between T1S1 and
T1S2. Released crop trees will have a distinct advantage in height growth and development over
coppices from removed hardwoods.

A second thinning should then be implemented in 12-15 years. This thinning will remove
larger less desirable sprouts from the first thinning as well as reduce the number of yellow-poplar
and loblolly pine. Crop trees should to be marked and the harvest monitored to ensure success.
Hardwood crop trees will be 55-65 ft tall at this time and co-dominant with loblolly pines. This
thinning will generate a modest revenue from pine and hardwood pulp along with some chip-n-
saw. A summary of products can be found in Table 22.

Table 22 - T1S3 Thinning (age 37).

2" Thin - age 37 (per acre)
Pine Pulpwood (tons) 14.8|Hardwood Pulpwood (tons) 5.9
Pine CNS (tons) 9.9|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) -
Value S 300 |Total Revenue S 4,200

Another harvest can coincide with the clearcutting of TIS1 and T1S2 around age 45-50
to further reduce competition. It will generate revenue from the sale of pulpwood, chip-n-saw,
and pine sawtimber (Table 23). This harvest will leave scattered pine and yellow-poplar and an
overstory composed of oaks, ash, and swamp blackgum. Stand basal area will be reduced to 75
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ft* with 190 TPA. This mixed hardwood forest would provide travel corridors, bedding and
feeding areas, and a transition zone for wildlife between the pine plantation to the north and
swamp to the south. The remaining trees will be of high quality and desirable as both mast
producers and quality hardwood timber for future harvest. This stand should be grown on a long
rotation, 75-80 years. Close to rotation a regeneration plan can be developed. An economic
summary of this management prescription can be seen in Table 24.

Table 23 - T1S3 Thinning (age 45-50).

3 Thin - age 45-50 (per acre)
Pine Pulpwood (tons) 8.5|Hardwood Pulpwood (tons) 8
Pine CNS (tons) - Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 33.8
Value S 1,100 |Total Revenue S 15,300

Table 24 - T1S3 Economic Summary (Thinning Regime).

75-80 yr Rotation w/ Two Commercial Thinnings (totals per acre)

NPV
SEV

S 57
S 57

IRR (real) (33yrs)
Benefit Cost Ratio

Equivalent Annuity S

19.62%

2.39
5

Another option for this stand is to leave “as is” until the first thinning of TIS1/T1S2. The
stand should be clearcut as a biomass harvest and regenerated naturally from stump sprouts and
seed. Although revenue would be modest, there will be no cost associated with this short-term
management strategy and regeneration. If cleanly harvested with low stumps, it can be expected
that regeneration would be similar to the current stand. Another biomass harvest would be
possible in 20-25 years. An outline of products and overall economics for this management
regime can be seen in Tables 25 and 26.

Table 25 - T1S3 Biomass Harvest.

Biomass Harvest - age 25 (per acre)
Pine Pulpwood (tons) 19.4|Hardwood Pulpwood (tons) 9.2
Pine CNS (tons) 19|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) -
Value S 600 |Total Revenue S 8,300
Table 26 - T1S3 Economic Summary (Biomass).
25 yr Biomass Rotation (totals per acre)
NPV S 118 [IRR (real) (33yrs) 41.21%
SEV S 123 |Benefit Cost Ratio 3.27
Equivalent Annuity S12

A final option is to clearcut with T1S1 and T1S2 and replant into pine with options
outlined above for those two stands. An economic summary of this management regime can be
found in Table 27. There will be concerns with site preparation operations within this stand. The
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soils are sensitive to disturbance and erosion issues due to topography, composition, and relation
to Broad Branch. Therefore, close monitoring during 3-in-1 plow operation is necessary to
ensure disturbance issues are minimized. Herbicide applications will also be buffered against
T1S5 and Broad Branch to minimize chemical exposure to this water resource.

Table 27 - T1S3 Economic Summary (Pine Plantation).

33 yr Rotation w/ Two Commercial Thinnings (totals per acre)
NPV $ 423 [IRR (real) (33yrs) 14.10%
SEV S 431 |Benefit Cost Ratio 2.00

Equivalent Annuity S 40

Tract 1, Stand 4 (T1S4), Agriculture Field

(Refer to Appendix A for a map)

T1S4 is an agriculture field that is 36.5 acres in size. Also within T1S4 is a 1.7 acre area
containing sheds, grain bins, and farming equipment. This stand is not included in the timber
management portion and will remain in agriculture production. Typical crop rotations include
corn, soybeans, cotton, and peanuts. The road that divides this stand will provide access for
silviculture activities in T1S1 and T1S2 and must be maintained accordingly.

Tract 1, Stand 5 (T1S5), Blackwater Swamp

(Refer to Appendix A for a map)

Stand=T155 Year=2013 Inventory conditions t1sbnomgmt_001 . svs

Figure 20 - T1S5 Image.
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T1S5 has a SI 75 for swamp blackgum (base age 50) and is overstocked with sawtimber
trees (Figure 20). The timber is a pure stand of large swamp blackgum in standing water the
majority of the year (Figures 21 and 22). Broad Branch, the southern border of T1S5, flows into
Roquist Creek a mile to the east and then into the Cashie River, making this an important and
sensitive water body. The timber was harvested within the last century, evidenced from
numerous coppices. Smaller trees are sprouting from downed trees and associated root systems
or from seed germinated when water levels recede for sustained periods. Although categorized as
overstocked, swamp blackgum exists in pure, dense, mature stands with upwards of BA 400 ft*.
The trees appear vigorous and have space for canopy growth. Scattered grasses, river cane, and
greenbrier exist in shallow areas.
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Periodic and sometimes prolonged flooding provides no threats to timber as long as water
maintains flow. In the past, beavers (Castor canadensis) have dammed Broad Branch
downstream and backed water up as far as T1S3. Risk of death from oxygen depletion in
stagnant water can be a real threat in these instances. Monitoring the flow of Broad Branch is
imperative to ensure the health of the wetland system. There are 34 tons of hardwood sawtimber
and 137 tons of pulpwood per acre resulting in a current value of $1,540/ac.

The entire stand is essentially within an SMZ, 4.47 acres out of 6.46 acres. The centerline
of Broad Branch is the southern boundary of the Old Home Tract and is not clearly painted. The
western border is clearly marked in red paint. As mentioned before, the property does not lie in a
drainage basin with specific buffer rules. However, it is recommended to maintain generous and
well-established buffers to conserve and promote the health of the wetland system and maintain
adequate corridors and cover for wildlife. Soil type and frequent flooding limit accessibility. The
soil is Johnston and Bibb, a very poorly drained soil with high organic content. Soil compaction,
rutting, and erosion are possible during timber harvests and.

This stand should be managed to conserve these water system benefits and refrain from
harvesting. Although the timber is economically valuable, it is more valuable within the
management goals outlined to continue to provide the benefits to the soils, hydrology, and
wildlife. The thick understory along the creek edges provides suitable escape cover and forage
for whitetail deer. The mature swamp blackgum provide excellent roosting cover for wild
turkeys and soft mast for other wildlife. Wood ducks (Aix sponsa) also roost and forage amongst
the trees in the deeper pools.

The stand should be monitored for insects and diseases that could result in the loss of
timber. The creek should also be checked for beaver dams and measures taken to remove them
with the assistance of adjacent landowners. The Bazemore family can carry out activities like
girdling trees to create snags, removing unwanted trees, opening small pockets for hunting
opportunities, or placing duck boxes within the stand. Boundary lines along the southern border
of the stand should be painted soon.
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Tract 2, Stand 1 (T2S1), Pine Plantation

(Refer to Appendix A for a map)

Stand=T231 Year=2013 Inventory conditions t2s1Tnomgmt_001 svs

0 1 )

Figure 23 - T2S1 Image.

T2S1 has a SI 68 for loblolly pine (base age 25) and is overstocked with sawtimber trees
(Figure 23). This site was sheared, piled, and bedded before planting during the winter of 1995-
96. The seedlings were 2™ generation improved loblolly pine from the NC Forest Service,
planted on 7’ x 10’ spacing. Before establishment, an herbicide application reduced hardwood
competition. Hardwoods are found in windrows making up a very small portion of TPA and BA
(Figures 24 and 25). The understory consists of blackberry and river cane.
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Individual Species TPA by D-class
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Figure 25 - T2S1 Basal Area by Species.

The stand is very dense with complete canopy closure. Trees are beginning to die from
intense competition. Bedding was successful in reducing seedling mortality from flooding and
boosted early growth. Trees have good form, vigorous growth, have pruned well, and show little
sign of fusiform rust. There are 4 tons of pine sawtimber, 102 tons of chip-n-saw, and 51 tons of
pulpwood per acre resulting in a value of $2,400 /ac.

There are 7.83 acres of SMZs within T2S1. Most is located in a swampy area on the
northwestern end of the stand. This stand was likely in agriculture during the last century. On
outer portions, small ditches are visible from attempted drainage for crop production. As long as
ditches remain clear, the stand should have no flooding issues. A manmade ditch on the
southwestern side sequesters a small section of land. This ditch was cut during the last harvest to
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build a logging road and will require buffering. The soils are Pantego, Johnston and Bibb,
Roanoke, and Wahee, all moderately or poorly drained soils with high productivity. Boundary

lines are poorly marked along the northern border in purple paint, but well marked along the
western border in red paint.

T2S1 needs immediate thinning to relieve crop trees from intense competition. A fourth
row thinning to BA 70 ft* and 140 TPA will release crop trees and allow space and resources for
development. A summary of the thinning can be found in Table 28. Access is from the main
entry road into the Peele and Pocosin Tracts. A few sections will need rock for stability. The
inoperable culvert will also need repair. These areas are identified previously. The repair and
maintenance concerns can be included in the harvest contract. It is common for landowners and
loggers to split road maintenance costs. This ensures loggers have adequate access and leave
roads in suitable condition upon finishing while limiting expenses for road maintenance.
Previous deck locations will provide access for trucks and equipment. Approximately 10% of the
area is within 50° SMZ buffers or wetlands. To maintain integrity of these systems, a hard buffer,
or one with no harvesting activity, should be installed to protect water systems as well as provide
important cover for wildlife.

Table 28 - T2S1 Thinning (Age 18).

1°* Thin - age 18 (per acre)
Pine Pulpwood (tons) 19.7|Hardwood Pulpwood (tons) -
Pine CNS (tons) 28.2|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 1.2
Value S 700 [Total Revenue S 48,000

Another commercial thinning will be needed in 8-10 years to release the best trees to
grow to rotation age. Maintaining a thinning schedule of 8-10 years and a rotation age of 33-35 is
in line with the pine plantation management regime. The second thinning should reduce the stand
to BA 60 ft* and TPA 65. It is important that remaining trees not be damaged during harvest. A
summary of the harvest can be found in Table 29.

Table 29 - T2S1 Thinning (age 26).
2" Thin - age 26 (per acre)

Pine Pulpwood (tons) 1{Hardwood Pulpwood (tons) -

Pine CNS (tons) 14|Hardwood Sawtimber (tons) -

Pine Sawtimber (tons) 14.9

Value S 700 |Total Revenue S 48,000

Finally, the stand should be clearcut and regenerated at age 33-35. A summary of the
harvest can be found in Table 30. Site preparation should consist of only an herbicide application
to reduce woody and herbaceous competition and bedding on the northernmost portions along
the border and the southeastern edges adjacent to T2S3. These areas are periodically flooded and
seedlings will need to keep their roots dry for the first few growing seasons. The areas needing
bedding are approximately 25 acres. The stand should be regenerated following the pine
plantation outline for T1S1/T1S2. Following this management prescription, an economic
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summary can be seen in Table 31. Intermediate stand treatments are consistent with those of

T1S1 and T1S2 including fertilization, fire, and food plot establishment on logging decks or skid
rOws.

Table 30 - T2S1 Clearcut (age 34).

Clearcut - age 34 (per acre)

Pine Pulpwood (tons) 3.9|Hardwood Pulpwood (tons) -
Pine CNS (tons) 2.9|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 62.1
Value S 1,900 |Total Revenue S 130,200
Table 31 - T2S1 Overall Economic Summary.
33 yr Rotation w/ Two Commercial Thinnings (totals per acre)
NPV $ 961 |IRR (real) (33yrs) 84.02%
SEV S 978 |Benefit Cost Ratio 4.81
Equivalent Annuity S 91

Tract 2, Stand 2 (T2S2), Pine Plantation
(Refer to Appendix A for a map)

Stand=T252 Year=2013 Inventory conditions t2s2nomgmt_001 svs

Figure 26 - T2S2 Image.
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T2S2 has a SI 68 for loblolly pine (base age 25) and is moderately stocked with
sawtimber trees (Figure 26). This stand was sheared and piled before planting in the winter of
1997-98. The seedlings were 2™ generation improved loblolly pine from the NC Forest Service,
planted on 7° x 10’ spacing. Before establishment, an herbicide application reduced hardwood
competition. The herbicide successfully reduced hardwood competition but did not reduce
abundance of river cane. This resulted in a loblolly pine stand (Figures 27 and 28) with a
canebrake understory.
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Figure 27 - T2S2 Trees per Acre by Diameter Class.
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Figure 28 - T2S2 Basal Area by Species.

The overstory is relatively open. Mortality of pine seedlings was high, most likely due to
competition during early growth. Survivors have good form and vigorous growth but have not
pruned well because of open spacing. Fusiform rust was observed during inventory. There are 4
tons of pine sawtimber, 42 tons of chip-n-saw, and 28 tons of pulpwood per acre resulting in a
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value of $1,100/ac.

There are 1.1 acres of SMZs within T2S2. All SMZs occur along the manmade ditch in
T2S1. Stand history is consistent with that of T2S1. The soils are Roanoke and Wahee, both

moderately poorly drained soils with high productivity. Boundary lines are well marked along
the western border in red paint.

An herbicide application to reduce the canebrake would be expensive, require spraying
over top of the pines, and is not financially justifiable in volume growth. The stand is
inadequately stocked with crop trees, limiting options for long-term management. To bring T2S2
in line with the pine plantation management regime and return to a more productive forest, a
shorter rotation length, 25-27 years, is recommended with one thinning and clearcutting. A
loblolly pine plantation, outlined previously, should then be established. The thinning can be
coupled with the first thinning of T2S1, reducing to BA 60 ft* and TPA by half, to 100 (Table
32). Coupling with the thinning of T2S1 should bring competitive bids. Crop trees will have
access to more resources before clearcutting at age 25-27. Harvest access will come from the
same roads used for T2S1 and decks can set at previous locations. Access to the southern non-
contiguous portion will be from the main access road to the Peele and Pocosin Tracts.

Table 32 - T2S2 Thinning (age 16).

Thin - age 16 (per acre)
Pine Pulpwood (tons) 13.8|Hardwood Pulpwood (tons) 1.2
Pine CNS (tons) 9.6|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) -
Value S 300 |Total Revenue S 16,100

Clearcutting at age 26 will generate revenue from pine pulp, chip-n-saw, and sawtimber
(Table 33). Site preparation should consist of an herbicide treatment to reduce woody and
herbaceous competition and bedding in the central-eastern portion adjacent to T2S3, about 11
acres. River cane will return in abundance after the clearcut and will quickly outcompete or
suppress pine seedlings growth. River cane must be controlled to ensure a successful pine
plantation, even if requiring a second herbicide release spray. Options for intermediate
management decisions are consistent with those outlined for T1S1/T1S2. An economic summary
of this management regime can be found in Table 34.

Table 33 - T2S2 Clearcut (age 26).

Clearcut - age 26 (per acre)
Pine Pulpwood (tons) 9.5|Hardwood Pulpwood (tons) -
Pine CNS (tons) 8.7|Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) 50.6
Value S 1,700 |Total Revenue S 91,200
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Table 34 - T2S2 Economic Summary (Short Rotation Pine Plantation).

Thin and Clearcut into Standard Pine Rotation (per acre)
NPV S 735 |IRR (real) 93.63%
SEV S 748 |Benefit Cost Ratio 3.91
Equivalent Annuity S 70

Another option for management is to extend the rotation length to 45-47 years. This
would require two thinnings with a final clearcut ten years following establishment of T2S1,
reducing clearcut acreage during one period and providing multiple age classes and successional
stages. The first thinning would occur at age 24-26, reducing to BA 80 ft* and TPA 95.
Maximizing incremental growth of sawtimber would require another thinning at age 34-36,
reducing to BA 70 ft* and TPA 55. Both harvests would produce the minimum tonnage per acre,
but could be coupled with other harvests. A clearcut would follow at age 45 followed by
establishment of a pine plantation. This management regime would result in an open stand of
large timber but would put harvest revenue off for many years, reducing NPV (Table 35).

Table 35 - T2S2 Economic Summary (Extended Rotation Pine Plantation).

Extended Rotation into Standard Pine Rotation (per acre)
NPV S 367 |IRR (real) 60.99%
SEV S 373 |Benefit Cost Ratio 3.40
Equivalent Annuity S 35
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Tract 2, Stand 3 (T2S3), Hardwood Regeneration-Baldcypress Plantation

(Refer to Appendix A for a map)

Stand=T233 Year=2013 Inventory conditions t2s3nomgmt_001 svs

Figure 29 - T2S3 Image.

T2S3 has a SI 90 for sweetgum (base age 50). Site index values are from Bertie County
soil data. The stand is fully stocked with seedling/sapling trees (Figure 29). The timber was
harvested in 1996. Before harvest, the stand was mature bottomland hardwood comprised of
oaks, maple, sweetgum, ash, and baldcypress in wetter areas. After harvest, regeneration of
desired species (oaks, ash, and baldcypress) has been inadequate. Lack of desirable regeneration
resulted from a combination of factors; size of timber, time of year, lack of advanced
regeneration, amount of flooding, and a poor seed crop. Many areas are flooded for most of the
year and therefore, have baldcypress, water oak (Quercus nigra), and swamp laurel oak (Quercus
laurifolia). Red maple and sweetgum dominate most parts (Figures 30 and 31).
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Figure 30 - T2S3 Trees per Acre by Diameter Class.
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Figure 31 - T2S3 Basal Area by Species.

To compound issues with regeneration, a canebrake has developed and is stifling further
regeneration. Rutting from previous harvests is evident on aerial photographs. These ruts have
changed the drainage and soil structure on small portions but are not affecting overall
productivity. This stand is composed of two parts. A small portion, about 7 acres, on the northern
end was bedded and planted in baldcypress during the winter of 1997. This is the wettest
location in the stand. Seedlings were planted on a 10’ x 10’ spacing and appear to be vigorous.
Although the plantation is too small for separate management, future activities in T2S3 can be
tailored around this area depending on landowner goals. It will be 8-10 years before a dominant
canopy is established and management activities implemented. There are 8 tons of pulpwood per
acre with no economic value due to age, species composition, and method of regeneration.
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The southernmost portion is a wetland and should be protected. SMZs occur on 6.33
acres along Roquist Creek, the southern property boundary, which remains periodically flooded.
Accessibility of the stand will depend on time of year and amount of precipitation. Soils are
Johnston and Bibb and Roanoke, both poorly drained but productive. Boundary lines are clearly
marked on the west and south sides with red paint.

The first management consideration in T2S3 is sensitivity of soil to disturbance during
prolonged flooding. SMZs and wetlands should be clearly marked and harvesting activity
restricted. Heavy equipment operation should be closely monitored to ensure the activity is
carried out during dry periods and done in a manner minimizing soil disturbance. Rutting and
soil compaction can further alter drainage and negatively affect stand productivity. Species
composition allows for management of desired species, both hardwood and softwood. A
minimum number of oak trees per acre, mostly swamp laurel oak, are present along with a
mixture of ash, baldcypress, and sweetgum. Overstocking in the next decade will inhibit growth
of crop trees from intense competition. A thinning at age 30-35 to TPA 350 will reduce
competition and provide more resources to crop trees. The thinning will remove less desirable
species such as red maple, sweetgum, musclewood (Carpinus caroliniana), American holly, and
swamp cottonwood, suppressed trees, and trees of poor form. Crop trees are the best oaks, pines,
ash, and baldcypress. A professional forester should mark crop trees to ensure results are
achieved. As the canopy closes and shades the understory, the dense canebrake should begin to
diminish. An understory of low shrubs, grasses, smilax, and river cane should develop along with
the closing overstory. This is a more desirable condition for forage and travel for wildlife and
allows more access for hunting opportunities. Access will be the same as used for T2S2. The
timber should then be allowed to grow to rotation age, 75-85 years, for wildlife cover and
hardwood and cypress sawtimber. A summary of the harvest and overall economics of this
management prescription can be seen in Tables 36 and 37.

Table 36 - T2S3 Thinning (age 35).

Thin - age 35 (per acre)
Pine Pulpwood (tons) 2.6|Hardwood Pulpwood (tons) 24.7
Pine CNS (tons) - Hardwood Sawtimber (tons) -
Pine Sawtimber (tons) -
Value S 100 |Total Revenue S 3,300

Table 37 - T2S3 Economic Summary.

75-85 yr Hardwood/Baldcypress Sawtimber (per acre)
NPV S - |IRR (real) 13.86%
SEV S - |Benefit Cost Ratio 0.99
Equivalent Annuity S -

Another option is to let it develop and undergo natural succession without interference.
Managed on a long rotation for hardwood and cypress sawtimber, 100-110 years, this stand
should achieve management goals and be naturally or artificially regenerated into a similar forest
type. Mortality from intense competition will be high, as the stand reaches 240 ft* of basal area
in the next 20 years. Dominant trees will consist of oaks, pine, sweetgum, and baldcypress. This
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management decision does not generate revenue until a clearcut around age 100, but the stand
will provide a sanctuary for wildlife and protection of sensitive soils and hydrology. An
economic summary of this prescription can be found in Table 38.

Table 38 - T2S3 Economic Summary (Do Nothing).

100-110 yr Hardwood/Baldcypress Sawtimber (per acre)
NPV (S25)|IRR (real) 9.26%
SEV ($25)|Benefit Cost Ratio 0.11
Equivalent Annuity ($2)

Tract 2, Stand 4 (T254), Hardwood Regeneration

(Refer to Appendix A for a map)

Stand=T254 Year=2013 Inventory conditions t2s4nomgmt_001 svs
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Figure 32 - T2S4 Image.

T2S4 has a SI 90 for sweetgum (base age 50). Site index was established using Bertie
County soils data. It is moderately stocked with seedling/sapling trees (Figure 32). History of this
stand follows that of previous stands within Tract 2. The most recent harvest occurred
simultaneously with that of T2S3. However, in spring of 1998, the stand was sheared and piled
in preparation for a loblolly pine plantation. Mr. Henry Bazemore passed away during the fall of
1998 and the plantation never happened. This left the stand very clean with few stumps, resulting
in a very sparse stand of red maple and sweetgum regeneration amongst a canebrake (Figures 33
and 34). There is no understory besides occasional blackberry patches.
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Figure 33 - T2S4 Trees per Acre by Diameter Class.
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Figure 34 - T2S4 Basal Area by Species.

As with T2S3, the canebrake is hindering further regeneration. A dominant canopy will
take 15-20 more years to develop. There are 3 tons of pulpwood per acre with no economic value
due to age, species composition, and method of regeneration.

No streams or wetlands occur within the stand. However, locations close to T2S3 will
require monitoring during harvest activities to ensure minimal soil disturbance. Accessibility will
depend on the time of year and amount of precipitation. The soils are Johnston and Bibb and
Roanoke, both poorly drained but productive.

Clearcutting with T2S2 at age 25 and establishment of a loblolly pine plantation is
recommended. This will bring the total manageable acreage of T2S2/T2S4 to 89 acres, and the
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