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Abstract:

Six alternatives for revision of the Land and Resource Management Plan for the Croatan National Forest
are described and compared in this Final Environmental Impact Statement. The alternatives are labeled
A, B, C, C-modified, D and E. Alternative E is the alternative preferred by the Forest Service.

The Revised Land and Resource Management Plan for the Croatan National Forest is a companion
document that provides the detailed direction of the preferred alternative. The Record of Decision for the
Revised Land and Resource Management Plan for the Croatan National Forest is also a companion
document that gives the rationale for the preferred alternative.
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SUMMARY

This Final Environmental Impact Statement (FEIS), prepared by the USDA Forest Service, describes six
alternatives for managing the land and resources of the Croatan National Forest. It describes the
affected environment, and discloses environmental effects of the alternatives considered.

Proposed Action

The USDA Forest Service proposes to revise the Land and Resource Management Plan (1986) for the
Croatan National Forest. The proposal updates the management goals, objectives, standards, and
monitoring requirements for the planning period 1998-2012. In addition, the proposal includes new
management areas and management prescriptions. New management direction is developed for
recovering red-cockaded woodpecker populations, developing recreation sites, restoring longleaf pine,
increasing the use of fire, and managing the road system.

ISSUES ADDRESSED

1. Biological Diversity.

Recovering red-cockaded woodpecker (RCW) populations. The RCW was listed as endangered in 1970.
A recovery plan identifies the CNF, Camp Lejeune and Holly Shelter as restoring one viable population.
Recovery of the RCW depends on restoring the longleaf pine ecosystem and the role of prescribed fire
in its maintenance. The CNF is capable of supporting about 30,000 acres of longleaf pine savannas.
There are currently 6,000 acres of mature longleaf pine. Various levels of restoration are examined in
the alternatives which result in different population objectives for RCW.

Natural Communities. Fifty-one rare species currently exist on the CNF. Their likelihood of survival is
enhanced when natural systems are functioning properly. There are several ways of restoring and
managing natural communities. One way is to designate natural areas and limit human disturbance.
Several ways of providing natural community structure and function are explored, including old growth
communities.

Wildlife and Fish Habitats. In the southeastern wetlands, black bear habitats have been fragmented by
rapid development. Providing black bear habitat on the CNF is crucial to sustaining the population of
bears in this area. Any designation for bear habitat may conflict with resource objectives that require
development, especially open roads. Advocates for widespread, open access to the CNF are concerned
about how and where bear habitat would be provided in this plan.

Hardwood Cypress Wetlands. Decline of neotropical migratory bird (NMB) habitat has occurred over
the last 30 years. Of 45 million acres in the southeast about 30 million acres remained in 1985. This
trend continues today. Much of the habitat for neotropical migratory birds on the CNF is found in
hardwood cypress wetlands. One strategy is to establish a special zone for hardwood wetlands and
guide activities to maintain these habitats. Some people may object to restricted activities in these areas,
especially for access to streams.
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2. Recreation Opportunities.

There are several types of recreation on the Croatan where demand is not being met by existing
opportunities — water-based day use, water-based dispersed camping, and non-motorized trails. There is
also high demand for additional motorized recreation, but opportunities to provide this activity on the
Croatan are very limited by physical factors. Several types and amounts of water-based day use and
dispersed camping opportunities are explored in the alternatives.

There is a low density of trails on the Croatan, owing to the high percentage of the area that is unsuitable
for trail development. A range of additional trails will be discussed in this analysis, with varying
opportunities for horseback riding, mountain biking, as well as for hiking. Several options for motorized
routes are also explored. Limiting factors for various types of additional trails will continue to be soil
composition as well as potential user conflicts with other forest activities.

3. Special Land Allocation.

Wilderness and Wild and Scenic Rivers are allocations of land to specific uses that require
Congressional designation. Special allocations of land may limit timber and wildlife management, and
recreational access. While many want to see more of these designations, many others oppose additional
restrictions on land management. Some even desire reductions in the amount of land devoted to these
specific uses. The alternatives explore a range of Wilderness to recommend for Congressional
designation. The alternatives also explore how to address river corridors that are potentially eligible for
designation as Wild and Scenic Rivers. Due to limited CNF ownership of these river corridors, the state
of North Carolina may be more appropriate to conduct further analysis of suitability and to recommend
designation.

4. Silviculture, Forest Products and Forest Health.

The current plan emphasizes loblolly pine regeneration using the combination of clear-cut, bedding and
planting. To provide RCW habitat, mature loblolly stands would be converted to longleaf pine. The
methods used to convert varies according to site characteristics. In stands where loblolly and longleaf
coexist, then two-aged regeneration or shelterwood can successfully regenerate longleaf. Where only
loblolly exists, then no longleaf seed source is available and this requires a clear-cut and planting of
longleaf. The amount, type and location of regeneration can adversely affect scenery and recreational
experiences, along with wildlife species dependent on older age classes. However, the lack of
conversion to longleaf pine could slow the recovery of RCW populations. A range of silvicultural
methods are explored in the alternatives.

5. Fire Management.

Fire is the primary disturbance factor on the Croatan; it has a vital role in the management of this coastal
ecosystem. Fire also poses great risks to adjacent human communities, homes, and industrial
timberlands in the form of wildfire. One management action, prescribed fire, has been devised to limit
hazardous fuel buildup while maintaining natural communities that depend on fire, especially longleaf
pine savannas. But prescribed fire creates smoke and leaves a blackened landscape that can be
aesthetically displeasing. Different amounts of prescribed fire are evaluated in the alternatives.
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6. Aceess.

Public access to enter or pass through the forest has become increasingly controversial as local
populations have grown and uses of private land adjacent to the forest have changed. Serious concerns
have arisen about the impact on forest resources. For example, illegal trash dumping, unregulated
shooting from roads, and degrading of wildlife habitat that require freedom from motorized disturbance
are widespread occurrences on the forest. Of special concern is the use from off-highway vehicles
(OHV). This activity is demanded on the CNF, where sandy soils provide challenging riding conditions.
However, this area has the highest occurrence of rare plants, which are damaged from OHV use. The
alternatives explore different strategies for access and accommodating OHV users while protecting rare
plant communities.

7. Local Communities.

As local communities grow, the pressure increases to accommodate a variety of uses of the CNF.

While these uses should blend with the multiplexes of the national forest, there is often conflict among
the various uses. The alternatives explore how human use of the CNF can be managed to be compatible
with the physical and biological environment. Some examples of special uses suggested by the public
include pine straw raking, firewood collecting, setting aside areas for research and nature study, building
an educational center, and providing opportunities for guide services. To conserve the natural attributes
that make this area a special place, collaboration with local communities and agencies is important.

RESPONDING TO ISSUES

Six alternatives were considered. Each alternative explored a different theme for addressing groups of
similar issues. The alternatives are described below in terms of the key issues that were identified. In
all alternatives except A, the RCW Management Standards and Guidelines (1995 RCW FEIS), as well
as the RCW Recovery Plan, direct RCW management.

Alternative A---Current Management Direction

This alternative represents a continuation of the 1986 Land and Resource Management Plan and its
amendments. Few acres are restored to longleaf pine, and loblolly plantations would continue to be
planted. RCW expansion would be slow. Widespread, open access to the forest would continue.

Alternative B

This alternative was developed to address a number of public comments asking for low-impact timber
management to restore natural communities, increased emphasis on nature-based, recreation activities in
remote settings, generally a lighter human hand on the land. Alternative B emphasizes low-impact
activities and restoration of natural communities at a slow rate. Natural communities would be restored
through uneven-aged management, using the potential natural vegetation predicted by the ecological
classification as a basis for desired condition. RCW augmentation efforts would stimulate very slow
expansion of the population. Prescribed fire would be used primarily to reduce hazardous fuel loads.
Recreation activities would have low impacts.
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Alternative C

This alternative addresses public comments desiring active longleaf pine restoration, expansion of the
existing RCW population, more habitat for black bears, neotropical birds, and wild turkey, and more
fuels management in wildland-urban interfaces. Alternative C provides for restoration of natural
communities, using a combination of even- and two-aged silvicultural systems. Emphasis is on
restoring longleaf pine to sites currently occupied by loblolly pine, with a longleaf pine ecological type.
Expansion of RCW populations would be actively pursued. Fuel loadings would be reduced in
wildland-urban interfaces and pocosins. Recreation would be primarily nature-based and further
development would emphasize the Croatan as a unique natural setting for a variety of recreation
opportunities.

Alternative C-Modified

In this modification, Pond Pine Addition B is proposed for wilderness designation. All other actions and
effects are as described above for Alternative C. This new wilderness enlarges the Pond Pine
Wilderness to the east and provides linkage around Great Lake to the Sheep Ridge Wilderness to the
north and the Pocosin Wilderness to the south. A quarter mile non-wilderness buffer is provided on the
north side of the Camp Lejeune Railroad.

Alternative D

This alternative addresses public desires for more human accessibility to and use of national forest lands.
In Alternative D, current timber management types would be the basis for regeneration, and longleaf
pine and hardwoods would not be actively restored. The level of RCW population expansion would be
slow. Fuels management would be aggressive, and emphasis on habitat improvement would be less than
in other alternatives. Recreation management would emphasize a full range of opportunities. A wide
variety of special uses would be accommodated throughout the forest, and local community
development would be highlighted where possible.

Alternative E (Preferred)

This alternative addresses public comments about the preferred Alternative C in the Draft
Environmental Impact Statement and the Proposed CNF Revised Plan. The theme of this alternative is
similar to Alternative C: strive to restore longleaf pine, expansion of the existing RCW population,
enhance habitat for black bears, neotropical birds, and wild turkey, and more fuels management in
wildland-urban interfaces. However, the way of restoring longleaf pine and increasing RCW clusters
would change between the alternatives. Alternative E emphasizes two-aged regeneration systems over
clearcutting in order to retain mature longleaf pine trees for RCW. One OHV area provides
opportunities to meet demands for all terrain vehicles.

COMPARISON OF ALTERNATIVES CONSIDERED IN DETAIL

1. Biological Diversity

RCW Management
In all alternatives, activities needed to protect and promote the RCW and its habitat is balanced with
other biological and social needs unique to the CNF. Alternatives B, C, D, and E follow management
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direction found in the final EIS for the Management of the RCW and Its Habitat on National Forests in
the Southern Region (June 1995). This management direction emphasizes establishing suitable habitat
for the recruitment of new RCW clusters. Table S.1 displays RCW Management objectives by
alternative.

Table S.1: RCW management objectives by alternative.

Alternative A Alternative B Alternative C/ Alternative D Alternative E
C-Modified

Growing season 200 ac. / year 1,000 ac. / year 2,000 ac. / year 1,000 ac. / year 2000 ac/year
burning in HMA
Average annual 15,000 acres 12,000 acres 25,000 acres 24,000 acres 25,000 ac./ year
burning in CNF
Longleaf pine 600 0 4,000 230 2,650-3,600
restoration (acres)
Size of the RCW 37,845 46,656 46,656 43,424 69,000
HMA (acres)
New recruitment 15-20 15-20 25-30 15-20 20-26
stands in 10 yrs
Cavity augmentation cavity none cavity and box box cavity and box
(box, cavity)
# of RCW clusters in 68-75 68-75 85-93 70-78 83-89
10 years
Long-term population | 126-139 151-169 151-169 136-151 137-169
objective

Risks of not achieving population goals are higher in Alternatives A and B compared to the other
alternatives, due to the lack of foraging habitat caused by a low level fire program. Additional risk in
Alternative B is the likelihood of not restoring longleaf pine due to the exclusive use of uneven aged
management. Alternative D would likely reach population goals due to the high level fire program that
maintains foraging habitat, but has the likelihood of lower nesting potentials due to the lack of longleaf
restoration. Alternatives C/C-modified and E were designed to restore the long term nesting potentials
through longleaf restoration and maintain foraging habitat through the high level fire program.
Alternative E places greater emphasis on short-term conditions of potential nesting sites and understory
conditions. In Alternative E, large trees would be retained as potential nesting sites during longleaf
restoration where two-aged methods are used, and, wiregrasses would be favored in the understory by
using alternatives to bedding as site preparation methods.

Rare Communities and Rare Species Management

All alternatives would protect and enhance rare species and rare communities by providing the natural
community structure and function to support their survival. The alternatives differ in the rate at which
these goals are met and the need for future mitigation measures in sensitive habitats. Alternatives B, C,
and E establish a network of natural areas, wilderness areas, and the RCW habitat management area as
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core areas for rare species protection and enhancement. Impacts on sites outside of these core areas

would be less critical because core populations of rare species would always be maintained.

Alternatives A and D rely more heavily on future site-specific evaluation to determine the probable
effects of proposed activities on populations of rare species. A comparison of management objectives in
each alternative reflects these different philosophies (Table S.2).

Table S.2: Rare communities and rare species management objectives by alternative.

Alternative A | Alternative B Alternative C/ Alternative D Alternative E
C-Modified

# of designated Special 11 28 18 11 18
Interest Areas (Natural
Areas)
Total acres in SIAs (Natural 42,452 63,924 47,730 42,452 47,730
Areas)
% CNF rare spp. protected ' 37% 72% 70% 37% 70%
Rare community restoration 600 50 4,570 230 3,220 t0 4,170
(ac.)
Average annual burning in 15,000 acres 12,000 acres 25,000 acres 24,000 acres 25,000 acres
CNF
# of new rare species 0 2 11 0 11
populations
# of old growth longleaf 0 0 21-54 21-54 21-54
sites
Old growth suitable for yes yes no yes no
timber

! species are considered protected in Natural Areas, old growth management areas, RCW nest areas, and Wilderness areas

2. Recreation Opportunities

Recreation and Scenery

Recreation use on the CNF occurs year round, with seasonal variations for different uses. One feature--
water, including the ocean, rivers, and streams offers unique public recreation opportunities. Recreation
use is discussed in terms of capacity or numbers of people a site can accommodate, and the experience
visitors might have. These range from a remote, rustic campground experience to a highly developed
campground with many amenities and where visitors may see lots of other people recreating in the area.
The alternatives provide for an increase in recreation opportunities to meet growing demand for more
rustic experiences and facilities, and trail systems for a variety of users. Potential degradation of natural
resources and archeological sites, and conflicts between user groups are resolved to varying degrees in
the alternatives. Developed recreation capacities and projected amount of trail opportunities by
alternative are shown in Table S.3.
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Table S.3. Recreation management objectives by alternative.
Alternative A B C/ D E
C-Modified

Developed Rec. PAOT' Capacity by ROS Class

-Rural 1,050 1,050 1,208 1,312 1,208
-Roaded Natural 450 500 638 638 638
-Semi-primitive Motorized 175 217 394 394 394
Trail Miles

-OHV 36 8-10 20-30 20-30 8-10
-Mountain bike 0 10-15 20 - 40 20 - 40 20-40
-Horseback 0 10-15 10-20 10-20 10-20
-Hiking 31 31 31 31 31
-Canoe 0 8 16 16 16

Other Recreation Site Opportunities
-Fishing Ponds 0 3 5 5 5

-Wildlife Viewing Opportunities 0 0 4 4 4

! People at One Time

Rustic camping areas would increase by more than 40 percent in Alternatives C/C-mod, D and E, and,
highly developed sites would increase by about 15 to 20 percent to accommodate demands by visitors.
These programs have less emphasis in Alternatives A and B.

Higher amounts and kinds of trails would be offered in Alternatives C/C-mod, D, and E, with exception
to OHYV trails. More open access for OHV would exist in Alternative A and D, due to higher designated
trails and a low emphasis on closing out unauthorized trails. Alternative C/C-modified would limit
OHVs to 2 areas, whereas Alternatives B and E would designate one OHV area and close out
unauthorized trails. OHV areas would require substantial investments to assure user preferences are met
and natural resources are protected.

3. Special Land Allocations

Wilderness and Roadless Areas

There are 31,221 acres of Wilderness on the CNF. An additional 20,801 acres of Roadless Areas are
suitable for Wilderness designation. The alternatives vary by the number of acres (Table S.4) that would
be proposed to Congress for recommendation to the wilderness system.
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Table S.4. Wilderness management objectives by alternative.
Alternative A B C C-Modified D E

Acres 31,221 51,992 31,912 34,892 31,912 31,912

Alternatives C, D and E propose only boundary adjustments to the existing wilderness areas. The
adjustments are due to acquisitions of land that are within wilderness boundaries. The low level of
wilderness recommendations in these alternatives respond to concerns about the difficulty of managing a
landscape with many urban interfaces and which requires an active prescribed fire program to maintain
plant communities. Alternative B would recommend most of the roadless inventory for wilderness
designation. Alternative C modified would recommend an expansion of the Pond Pine Wilderness area.

River Corridors Eligible for Wild and Scenic River Status

The White Oak River and Brice Creek including West and East Prong Creeks are eligible for Wild and
Scenic River designation. Table S.5 shows the amount of CNF land in interim management as Wild and
Scenic Rivers until further studies are completed.

Table S-.5. CNF land managed as Wild and Scenic Rivers until studies are completed.

Alternative A B C/ D E
C-Modified

CNF managed as Wild and Scenic 3,351 3,351 0 3,351

Rivers until studies are completed

Alternatives B, C/C-Modified, and E would recommend further study of these rivers for their suitability
as Wild and Scenic Rivers. Due to the limited CNF ownership within the river corridors, the State of
North Carolina is the appropriate agency to carry forward a recommendation for designation to
Congress. Alternative A would only recommend the White Oak River for further study. Alternative D
would recommend that both rivers not be studied further.

Alternatives B, C/C-Modified, and E: Brice Creek and White Oak River corridor on CNF would be
managed to protect the outstandingly remarkable values of these rivers on CNF land. Historic and
archeological sites, riparian zones, and wildlife and aquatic habitats would also be protected. Clean up
after catastrophic events would be more difficult because of restrictions within the corridors.

4. Forest Products and Forest Health

Management for timber production goals would simultaneously support longleaf restoration goals for
RCW habitat objectives. As shown in Table S-6, timber production activities would focus on lands
suitable and scheduled for harvest and regeneration over the 160 year planning horizon. The allowable
sale quantity is upper limit of harvest from lands suitable and scheduled for timber production. The
capacity to produce timber over the long term varies due to the silvicultural methods proposed and the
projected harvest amounts over the planning horizon. The expected regeneration methods by alternative
are shown in Table S-7. All alternatives have positive financial returns.
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Table S-6. The allowable sale quantity, land suitable for timber production, sustained yield, and present net values by
alternative.

Alternative A B g{Mo dified | D E
Acres suitable and scheduled for timber 24,985 10,890 | 26,774 21,546 | 25,723
production

Allowable Sale Quantity MCF/Year (1st period) 497 260 2,093 1,484 876
Long Term Sustained Yield Capacity MCF/Year | 1,625 442 1,247 1,573 1303
Maximum PresentNet Value (MM $) $23.2 $4.4 $29.3 $26.2 $20.9

Table S-7. Acres probable longleaf restoration and regeneration methods by alternative over the next ten years.

. C/ C-

Alternative A B modified | D E
Total Longleaf Restoration 600 0 4000 230 2500
Clearcut 530 0 2730 4400 1000
Seed-tree/ Shelterwood 620 0 2000 0

Two Aged Shelterwood 0 0 1500 0 1500
Group Selection 50 1040 0 0 0
Total Regeneration Acres/Year (1st period) 1200 1040 6230 4630 2500

In the current suitable timber base (Alternative A), more than two-thirds are occupied by loblolly pine
forest types. Alternatives A, B, and D would nearly sustain that mix of forest composition over the long
term. Alternatives C/C-modified and E would shift the composition to favor longleaf forest types, with
more than two thirds of the overstory in longleaf over the long term. High risks are assumed for longleaf
restoration in Alternative B due to the exclusive reliance on group selection.

Alternative C/C-modified has higher amounts of suitable lands than A, D, and E, but lower sustained
yield capacities. This is due, in part, to the harvest in Alternative C/C-modified in the first 10-year
planning period that is higher than sustainable levels in subsequent planning periods. Alternatives A, B,
D, and E would follow a non-declining, sustainable yield schedule of timber outputs for each 10-year
planning period.

3. Fire Management

Fuels on the CNF have been mapped and analyzed based on landtype, forest type, soils, and disturbance
history. Fuel models (Anderson, 1982) are used to describe fuel conditions and identify wildfire risk
based on predicted fire behavior. In all alternatives, wildfire risk is expected to increase with the
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increase in future development outside the CNF. Wildfire and prescribed fire management are expected
to become more difficult and expensive as populations increase. Problems associated with smoke
management may also become more difficult to address. The alternatives vary by the amount of land
that would be treated to reduce fuels. The degree of wildfire risk reduction is reflected in the
distribution of fuel models by alternative (Table S.8). Wildland urban interfaces have been identified in
alternatives C, D, and E.

Table S.8. Acres by fuel type and alternative.

Alternative A | Alternative B Alternative C/ Alternative D Alternative E
Fuel Model C-Modified
2 8200 (5%) 8200 (5%) 9400 (6%) 9400 (6%) 9400
4 42400 (26%) 5400 (34%) 0 (0%) 0 (0%) 0
6 26100 (16%) 14500 (9%) 62700 (39%) 62700 (39%) 62700
7 36500 (23%) 59600 (37%) 31700 (20%) 31700 (20%) 31700
9 39300 (23%) 16100 (10%) 48700 (30%) 48700 (30%) 48700
Not Modeled 8600 (5%) 8600 (5%) 8600 (5%) 8600 (5%) 8600
Total 161,100 161,100 161,100 161,100 161000

A relative risk analysis resulting from the desired future condition and probable management activities
within each alternative is displayed below. This analysis is based on the differences in fuel treatment
programs, including identification and treatment of wildland urban interfaces.

Wildfire Risk by alternative

Lower Risk Higher Risk

| | |
C/C-modified, D, and E A B

Frequent return intervals (3 to 5 years, see also Table S-1) for prescribed fire are needed to manage risk
of wildfire. Longer return intervals produce high volumes of fuels that create high risk situations. Risks
are substantially reduced when high pocosin vegetation (Fuel Model 4) are treated and maintained as
low pocosin with frequent fire (Fuel Model 6). Alternative C/C modified, D, and E establish a frequent
return interval due to the high level of prescribed fire. A portion of the prescribed fire program would be
applied to pocosin landtypes. Without the frequent return intervals, Alternatives A and B assume higher
risks of catastrophic wildfires.

Alternative C/C-modified, D, and E further reduce risks by creating urban-interface zones of defensible

space between CNF land and the private lands, which generally have residential or commercial
buildings. Alternatives A and B would not initiate programs to reduce risks in those zones.
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6. Access

Public access to the CNF has become increasingly controversial as local populations have grown and
land uses adjacent to the forest have changed. Forest access opportunities are public benefits, but also,
impact may occur on forest resources including wildlife habitat, fragile plant communities, and the
opportunity for non-motorized recreation. Secondary impacts include illegal trash dumping and
unregulated shooting from roads. The CNF has enough existing roads to meet future needs and no new
road construction is proposed. The alternatives address access through changes (Table S.9) of open FS
roads, closure of unauthorized trails, and the number of miles and location of OHV trails.

Table S.9. Access management objectives by alternative.

Alternative A B C D E
C-Modified

Forest Service Roads - miles 222 222 222 222 222

Roads Closed - miles 14 50 30 12 15-20

Seasonal Access - road miles 9 29 17 5 15-20

OHYV Trails - miles 36 8-10 20 -30 20 -30 8-10

High levels of access on classified roads are provided in Alternatives A and D, but the level of illegal
shooting, trash dumping and effects to wildlife species would continue. In Alternatives B, C, and E,
open classified roads would be closed where the highest probability of illegal events would occur. Open
roads in these alternatives would likely be maintained in better conditions since road maintenance funds
would be used on fewer open roads.

Unauthorized access occurs throughout the forest. Due to level topography, the CNF can be traversed by
OHVs in many areas. Plant communities, especially rare plants, are adversely affected, as well as
wildlife species, such as bear and turkey, that require less motorized disturbance for survival.
Alternatives A and D would not emphasize the closure of unauthorized access. Alternatives B, C/C-
modified, and E would close out unauthorized access. OHV use would be restricted to 2 areas in
Alternative C/C-modified, and one area in Alternatives B and E.

7. Local Communities

The main impacts from management practices on the CNF are changes in employment and income
levels of the regional population. The two activities that have the most impact are timber harvesting and
providing recreation opportunities.

When national forest timber is sold, jobs are created for the harvesters and haulers of the timber, who
then use their income to buy goods and services in the region. Visitors to the CNF require goods and
services based on the type of recreation activity pursued and the duration of their visit. These

expenditures by visitors have a multiplier effect by creating jobs (Table S.10) in the local community.
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Table S.10. Economic Impacts by Alternative.

Alternative A B C/ D E
C-Modified

Timber Employment Number 35 20 126 92 51

Harvesting Income $ 694,405 349,179 2,799,528 2,004,104 1,834,845

Recreation Employment Number 582 614 733 738 730

Recreation Income $ 12,754,359 13,566,742 16,637,482 16,777,863 16,249,782

More uses of forest products and recreation places create more jobs and income. Therefore, Alternatives
C/C-modified, D and E, which have more emphases on products and opportunities for use would create
more employment and income than Alternatives A and B.

Local communities are also affected by how they use the CNF directly. More emphasis is placed on all
alternatives to increase opportunities for nature based recreation income. This could be accomplished by
generating opportunities for outfitters and guides on the forest. Providing opportunities for local
community awareness of the unique environments on the CNF is a common theme among all
alternatives.
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CHAPTER 1: PURPOSE AND NEED

This Final Environmental Impact Statement (EIS), prepared by the USDA Forest Service, describes six
alternatives for managing the land and resources of the Croatan National Forest. It describes the
affected environment, and discloses environmental effects of the alternatives considered.

1.1: Proposed Action

The USDA Forest Service proposes to revise the Land and Resource Management Plan (1986) for
the Croatan National Forest. The proposal updates the management goals, objectives, standards, and
monitoring requirements for the planning period 1998- 2012. In addition, the proposal includes new
management prescriptions. Specific management direction is needed for the following:

o To designate habitat management areas, set population objectives, establish management
direction and location for red-cockaded woodpeckers (RCW) clusters and habitat linkages.

e To identify rare natural communities, plants and animals and explore strategies for restoring
them.

e To determine the need for management direction to enhance neotropical migratory bird
habitat.

e To determine what mix of multiple uses, recreation settings, activities, and facilities should
be offered on the Croatan National Forest, including interpretation of heritage resources.

e To determine whether or not to recommend river corridors eligible for Wild and Scenic
Rivers to Congress for designation and whether or not to recommend additional
Wildernesses.

o To assess the extent of longleaf pine restoration, the appropriate rate of restoration efforts,
and the appropriate regeneration methods.

o To assess areas where wildland-urban interfaces are a concern and to specify the role
prescribed fire could play in reducing wildfire risks to these areas.

e To determine if natural or lightning-caused wildland fire should be used for resource benefit,
particularly in wilderness, and, if so, under what conditions.

o To assess what areas should be available for motorized access, especially off-highway
vehicles.

e To determine what kinds and extents of special uses to allow for supporting community
growth within the context of multiple uses of the national forest.

e To estimate the quantity and distribution of habitat needed to maintain a stable population of
black bears.

1.2: Purpose and Need for the Forest Plan Revision

Natural resource management decisions are made in two stages. First, land and resources are allocated
to various uses or conditions, appropriate management prescriptions are devised, and the places where
the prescriptions would be applied are specified for the plan area. These first-stage decisions become
the Forest Plan, which sets a framework for the second-stage of decisions. Second-stage decisions
involve approval of the site-specific projects that implement the Forest Plan.

Forest plans establish goals and objectives to achieve the desired resource conditions for the national
forests. Forest plans also establish limits on actions (standards) that can be taken to create desired
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conditions. Planners often use management areas to delineate where management prescriptions and
their associated goals, objectives, and standards apply in the plan area.

Integrating multiple-resource conditions and uses are important outcomes of Forest Plans. The decisions
made in Forest Plans and the related planning regulations are summarized below.
1. Establishing multiple-use goals, objectives, and desired future conditions for the
forest, including estimates of goods and services expected -- 36 CFR 219.11(b).
2. Establishing forestwide management requirements -- 36 CFR 219.13 to 219.27.

3. Applying multiple-use prescriptions and associated guidance, including selected and
probable management practices, to each management area on the Forest --36 CFR
219.11(c).

4. Identifying land that is and is not suited for timber production -- 36 CFR 219.14.

5. Determining the allowable sale quantity for timber and the associated sale schedule --
36 CFR 219.16.

6. Recommending roadless areas for potential wilderness designation -- 36 CFR 219.17.

7. Determining monitoring and evaluation requirements -- 36 CFR 219.11 (d).

1.3: Public Participation

Public involvement is an important component of the land management planning process. The purpose
of identifying issues and concerns is to determine the public desires for goods, services and
environmental conditions on the Forest.

The identification of issues for consideration began in July 1996, during the analysis of the management
situation. This analysis provided the interdisciplinary team with a basis for formulating a preliminary
list of issues in planning. A notice of intent to prepare an environmental impact statement was filed in
the Federal Register on October 17, 1996. A planning newsletter published in November of 1996
notified the local public of identified issues and provided the opportunity to comment. We also
conducted open houses at three locations during December 1996. Approximately 70 people attended
these meetings. The forest planning interdisciplinary team received 77 letters containing approximately
375 individual comments during this scoping period.

The Draft Environmental Impact Statement was released on December 20, 1999. Its availability was
published in the Federal Register on December 30, 1999. Approximately 27 letters were received.
Responses to comments are included in Appendix A.

Issues addressed in this analysis follow:

1.3.1: Biological Diversity

Recovering red-cockaded woodpecker (RCW) populations. The RCW was listed as endangered in
1970. A recovery plan identifies the CNF, Camp Lejeune and Holly Shelter as restoring one viable
population. Recovery of the RCW depends on restoring and maintaining the longleaf pine ecosystem,
including the use of fire. The CNF is capable of supporting about 30,000 acres of longleaf pine
savannas. There are currently 6,000 acres of mature longleaf. Rapid restoration of RCW habitat would
greatly increase the probability of recovering the population over the long term. Since restoration
includes timber harvesting and planting, people are concerned how widespread the activity would be, as
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it affects scenery, recreation experiences and other plant and animal species. Various levels of
restoration are examined in the alternatives, which result in different population objectives for RCW.

Natural Communities. Fifty-one rare species currently exist on the CNF. Likelihood of survival is
enhanced when the natural community structure and function prevails. There are several ways of
restoring and managing natural communities. One way is to designate natural areas and limit human
disturbance. There are concerns about where natural areas would be designated and how restrictive
activities would be. Several ways of providing natural community structure and function are explored,
including old growth communities.

Wildlife and Fish Habitats. In the southeastern wetlands, black bear habitats have been fragmented by
rapid development. Maintaining and improving black bear habitat on the CNF is crucial to sustaining
the population of bears in this area. Because bear range widely over the landscape, protective zones
require large areas. Any designation for bear habitat may conflict with resource objectives that require
development, especially open roads. Advocates for widespread, open access to the CNF are concerned
about how and where bear habitat would be provided in this plan.

Decline of neotropical migratory bird (NMB) habitat had occurred over last 30 years. Of 45 million
acres in the southeast about 30 million acres remained in 1985. This declining trend continues today.
Most of the NMB habitat on the CNF is hardwood wetlands. One strategy is to establish a special zone
for hardwood wetlands and guide activities to maintain these habitats. Some people may object to
restricted activities in these areas, especially for access to streams here.

1.3.2: Recreation Opportunities.

There are several types of recreation on the Croatan where demand is not being met by existing
opportunities — water-based day use, water-based dispersed camping, and non-motorized trails. There is
also high demand for additional motorized recreation, but opportunities to provide this activity on the
Croatan are very limited by physical factors. Several types and amounts of water-based day use and
dispersed camping opportunities are explored in the alternatives.

There is a low density of trails on the Croatan, owing to the high percentage of the area that is unsuitable
for trail development. A range of additional trails will be discussed in this analysis, with varying
opportunities for horseback riding, mountain biking, as well as for hiking. Several options for motorized
routes are also explored. Limiting factors for various types of additional trails will continue to be soil
composition as well as potential user conflicts with other forest activities.

1.3.3: Special Land Allocation.

Wilderness and Wild and Scenic Rivers are allocations of land to specific uses that require
Congressional designation. Special allocations of land may limit timber and wildlife management, and
recreational access. While many people want to see more of these areas, many others oppose additional
restrictions on land management. Some even desire reductions in the amount of land devoted to these
specific uses. The alternatives explore a range of Wilderness to recommend for Congressional
designation. The alternatives also explore how to address river corridors that are potentially eligible for
designation as Wild and Scenic Rivers. Due to limited CNF ownership of these river corridors, the state
of North Carolina may be more appropriate to conduct further analysis of suitability and to recommend
designation.
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1.3.4: Silviculture, Forest Products and Forest Health.

The current plan emphasizes loblolly pine regeneration using the combination of clear-cut, bedding and
planting. To provide RCW habitat, mature loblolly stands would be converted to longleaf pine. The
methods used to convert vary according to site characteristics. In stands where loblolly and longleaf
coexist, two-aged regeneration or shelterwood may successfully regenerate longleaf. Where only
loblolly exists, no longleaf seed source is available and this usually requires a clear-cut of loblolly and
planting of longleaf. The amount, type and location of regeneration can adversely affect scenery and
recreational experiences, along with wildlife species dependent on older age classes. However, the lack
of conversion to longleaf pine could slow the recovery of RCW populations. A range of silvicultural
methods is explored in the alternatives.

1.3.5: Fire Management.

Fire is the primary disturbance factor on the Croatan; it has a vital role in the management of this coastal
ecosystem. Fire, specifically wildfires, also poses great risks to adjacent human communities, homes,
and industrial timberlands. One management action, prescribed fire, has been devised to limit hazardous
fuel buildup while maintaining natural communities that depend on fire, especially longleaf pine
savannas. But, prescribed fire creates smoke and leaves a blackened landscape that some people dislike.
Different amounts of prescribed fire are evaluated in the alternatives.

1.3.6: Access.

Balancing reasonable public access with protecting the natural resources is a critical challenge for
national forest management. Too much access has caused problems with trash dumping, unregulated
shooting, user conflicts, negative impacts to wildlife, unauthorized use of closed roads, resource
damage, and unauthorized, user-created new trails and roads. High levels of access also increase the
cost to maintain roads to an adequate and safe standard. However, limiting access too much restricts
the public from thoroughfares, and from using the national forest in ways that they enjoy such as biking,
hunting, bird watching, off highway vehicle (OHV) riding, and camping.

1.3.7: Local Communities.

As local communities grow, the pressure increases to accommodate a variety of uses of the CNF.

While these uses should blend with the multiplexes of the national forest, there is often conflict among
the various uses. The alternatives explore how human use of the CNF can be managed to be compatible
with the physical and biological environment. Some examples of special uses suggested by the public
include pine straw raking, firewood collecting, setting aside areas for research and nature study, building
an educational center, and providing opportunities for guide services. To conserve the natural attributes
that make this area a special place, collaboration with local communities and agencies is important.

26 FEIS for the Croatan LRMP



CHAPTER 2: ALTERNATIVES FOR MANAGING THE CROATAN NATIONAL
FOREST

This Chapter summarizes the alternatives developed to compare potential management strategies for the
Croatan National Forest. It describes the process used to develop and refine alternatives, outlines the
alternatives considered, and compares the alternatives.

Alternative Development Process

Needs for revision of the forest plan arose from changes in policy, new scientific information, and
changes in the demographics and social setting of the Croatan National Forest. Information gathered
during scoping for site-specific projects, needs identified through monitoring and evaluation, and the
formal analysis of the management situation highlighted many of these changes and influenced the
themes of the alternatives.

Initially, seven major issues were described and released to the public for comment. Four themes for
management were developed to address the issues, realizing the themes would change as public
comment and further review occurred. After initial themes were created, the planning team refined the
alternatives by determining for each management prescription and area the probable management
practices that are consistent with the underlying theme. The direction and content of the alternatives
were further tested and refined after numerous meetings with Ranger District personnel and outside
cooperators.

2.1: AN ALTERNATIVE CONSIDERED BUT NOT STUDIED IN DETAIL

One alternative was formulated that responds to public comments received during the scoping phase of
the NEPA process. Some respondents wanted to eliminate many human uses and human induced
impacts of the CNF. In this alternative, there would be no vegetation projects, no prescribed fire, no
management of the Catfish Lake Impoundment nor any wildlife openings, limited recreation uses, and
no access for off-highway vehicles. This alternative was considered but not studied in detail because
this level of management is already described in the Minimum Level Benchmark (see Appendix B).
This alternative does not address all the issues identified by the public, and it would eliminate most of
the multiple uses and benefits for which national forests were created. With demonstrated demands for
public access, wildlife recreation experiences, forest products, and suitable RCW habitat (which result
from prescribed fire), elimination of these activities would conflict with current agency policy. Taking
prescribed fire as one example, "Continued use of fire, through an intensive prescribed burning program,
is critical to the survival and recovery of the RCW "(RCW, FEIS, p 53). Alternative B, which
substantially reduces the amount of human uses and activity, was formed to address the comments
above.

2.2: ALTERNATIVES CONSIDERED AND STUDIED IN DETAIL

Six Alternatives were considered. Each alternative explored a different theme for addressing groups of
similar issues. The alternatives are described below in terms of the key issues. In all alternatives except
A, RCW management is directed by the 1995 EIS.
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2.2.1: Alternative A-~-Current Management Direction

This alternative represents a continuation of the 1986 Land and Resource Management Plan and its
amendments.

2.2.1.1: Biological Diversity
Red-Cockaded Woodpecker Management: The Croatan's RCW management would be directed by
interim guidelines and the population objective would be 139 territories.

Rare Species Management: All federally listed species would be protected and sensitive species would
not decline and make federal listing necessary.

Wildlife: Existing openings would be maintained and new openings would be created where needed.
Existing hardwoods would be maintained. Existing management for the Catfish Lake Waterfowl
Impoundment would be continued. Black bear habitat would be provided in existing wilderness and in
semi-primitive non-motorized areas. In areas where bear management is featured, open-road densities
would be less than 1.0 mile per 2500 acres. The standard for turkey will be less than 1.0 mile per 1280
acres.

Hardwoods: Hardwoods and upland hardwood types would continue to be classed as unsuitable for
timber production.

Surface Water Management: No surface water management would be required for timber production.

2.2.1.2: Recreation Opportunities

Recreation: A variety of recreation settings and experiences, both motorized and non-motorized would
be provided. Developed recreation facilities would support dispersed recreation by providing access to
water-based recreation, trailheads, cultural resource interpretation, and horse staging areas. In addition to
open roads available for use, 10 miles of specific OHV routes would be provided.

Heritage Resources: Existing sites that have a low maintenance cost would be interpreted.

2.2.1.3: Special Land Allocations
Special Interest Areas: Existing registered natural areas would be maintained.

Wilderness/Wild and Scenic Rivers: The 31,221 acres of existing wilderness would be protected. The
suitability status of the White Oak River as wild and scenic would be studied, with the State of North
Carolina as the lead agency. During evaluation, a corridor 1/4 mile from the river would be maintained
to avoid or mitigate any action that might adversely affect the river's potential for such designation.

2.2.1.4: Silviculture, Forest Products, Forest Health

Vegetation and Timber Management: Longleaf pine would be managed on a 100-year rotation, and
loblolly and shortleaf pines on 80-year rotations. Forest lands managed for pond pine and hardwoods
are unsuitable for timber production. Management type (vegetation type desired for timber
management) would guide decisions for regeneration with primarily even-aged management.
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2.2.1.5: Fire Management

Fire Management: Prescribed fire would be used for wildlife habitat improvement, fuel reduction,
timber stand improvement, and site preparation. Management-ignited prescribed fire would be allowed
in wildernesses. Wildland fire would not be used for resource benefit, and there would be no provision
for risk reduction in the urban interface other than prescribed fire for fuel reduction. Use of mechanized
fire suppression equipment would be allowed on the entire forest. Prescribed fire activities would be
conducted within the constraints of current air quality guidelines. Air quality would be monitored
during wildfires.

2.2.1.6: Access
Access. Most existing forest roads would be open, but new roads would be closed after intended use is
completed.

2.2.1.7: Local Communities
Special Uses: Special uses, including transportation and utility corridors, would be authorized when
there are public needs or interests, and when the use cannot reasonably be provided on private land.

Land Adjustment: Acquisition and exchange of National Forest System lands would continue in
accordance with an approved land adjustment plan. Priority would be placed on adjustments meeting
identified resource management needs, on consolidations to reduce administrative problems and costs,
and on enhancement of public use, and on conveyance of land better suited for nonfederal ownership.

2.2.2: Alternative B

This alternative was developed to address a number of public comments asking for low-impact timber
management to restore natural communities, increased emphasis on nature-based, solitary recreation
activities, and in general a lighter human hand on the land. Alternative B emphasizes low-impact
activities and restoration of natural communities at a slow rate. Natural communities would be restored
through even- and uneven-aged management, using the potential natural vegetation predicted by the
ecological classification as a basis for desired condition. RCW augmentation efforts would stimulate
very slow expansion of the population. Prescribed fire would be used primarily to reduce hazardous fuel
loads. Recreation activities would have low impacts.

2.2.2.1: Biological Diversity

Red-Cockaded Woodpecker Management: The long-term RCW population objective would be 151 to
169 territories and the goal about 2 percent annual population growth. Three clusters per year would be
provided in areas with a high probability of success. Birds could occupy new habitat; therefore no
active translocation would be done.

Rare Species Management: Habitat management for all threatened, endangered, and sensitive species
would be maintained across the planning area. Rare species would be sustained within existing and 17
newly registered North Carolina Natural Heritage Program natural areas. The 10- year population
objectives for sensitive and forest concern species would be set, and monitoring protocols would be
developed.

Wildlife: No new wildlife openings would be constructed, and existing openings would receive low
levels of maintenance. Management of the Catfish Lake waterfowl impoundment would continue.
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Existing hardwood stands would be maintained for hard mast and habitat. Any hardwood restoration
would occur at a slow rate.

Hardwoods: The potential natural vegetation predicted by ecological classification would be used to
delineate the hardwood wetland zone on the ground, and managed as "not suited" for timber production.

Bear Habitat: Black bear habitat would be provided in proposed wilderness, in existing wilderness, and
in proposed special interest areas. Pocosin habitat might be somewhat less productive without burning.

Surface Water Management: No surface water management and active restoration of previously
altered hydrology would be attempted.

2.2.2.2: Recreation Opportunities

Recreation: Low impact recreation development would be explored as opportunities arise. Emphasis
would be on non-motorized recreation opportunities, such as mountain biking and horseback riding on
closed roads. Existing roads and trails would be available for recreation use, but new trails would not be
constructed. Trail miles would be close to existing numbers. Semi-primitive Non-Motorized experiences
would be provided by closing some connector and spur roads. OHV’s would be permitted on designated
routes.

Heritage Resources: Awareness would be promoted through signing and brochures.

2.2.2.3: Special Land Allocations
Special Interest Areas: All new proposed North Carolina Natural Heritage Program natural areas would
be registered. These areas would be allocated to a Special Interest Area prescription.

Wilderness/River Corridors Eligible for Wild and Scenic River Status: All roadless areas suitable for
wilderness would be recommended for designation. Corridors on CNF land along Brice Creek and
White Oak River would be managed to retain the outstandingly remarkable values that make them
eligible for Wild and Scenic Rivers. The road to Great Lake would remain open. To help preserve
wilderness quality in and around Great Lake, boat engine size would be limited.

2.2.2.4: Silviculture, Forest Products, Forest Health

Vegetation and Timber Management: Timber rotations would be lengthened, thereby delaying timber
harvest until further into the future and providing more large trees. Longleaf pine would be managed on
a 160-year rotation, and loblolly pine on a 100-year rotation. Hardwood stands and most pond pine
stands would be classed as not suited for timber production. Potential natural communities predicted by
the ecological classification would direct decisions about regeneration. No clearcutting would occur,
and artificial regeneration would be limited to hand planting of bareroot or containerized seedlings
without bedding or other intensive site preparation. Old growth would not be allocated to specific
locations, but it would be provided by longer rotation lengths, by classification of hardwood and pond
pine acres as not suited for timber management, and by other management prescriptions.

2.2.2.5: Fire Management

Fire Management: Approximately 12,000 acres per year would be burned using prescribed fire. This
average annual burning rate would result in about a 5-year or more rotation for burnable acres. The
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purpose for prescribed fire would include wildlife habitat improvement, timber stand improvement, site
preparation for natural regeneration, and an emphasis on fuel reduction. Ground disturbing activities
would be minimized during prescribed fire and, where possible, during wildfires. Use of mechanized
equipment for wildland fire suppression would be allowed on the entire forest for fire suppression.
Mechanical ground disturbance would be minimized by permitting management-ignited fire in low
pocosin, outside wilderness. There would be no provision for risk reduction in the wildland-urban
interfaces. Wildland fire use for resource benefit would be considered. Wildfire suppression would be
designed to minimize resource damage and provide for firefighter safety. Prescribed burning would be
conducted within the constraints of current air quality guidelines. Air quality would be monitored
during wildfires.

2.2.2.6: Access
Access: Open vehicle access would be reduced by closing connector and spur roads, and unauthorized
use would be eliminated. Where possible, levels of maintenance would be reduced.

2.2.2.7: Local Communities
Special Uses: New special uses would be subject to strict criteria for acceptance. A plan would be
created to phase out some existing special uses as opportunities arise.

Land Adjustment: Adjustments would focus on the acquisition of land identified in the Land
Adjustment Plan for resource management objectives and the consolidation of national forest ownership.
Priorities would be placed on the acquisition of land that protects critical habitat, riparian ecosystems,
historic or cultural resources, and Congressionally designated areas. Lands identified for acquisition to
meet recreational objectives would be considered, but given less emphasis for acquisition.

2.2.3: Alternative C

This alternative addresses public comments desiring active longleaf pine restoration, expansion of the
existing RCW population, more habitat for black bears, neotropical birds, and wild turkey, and more
fuels management in wildland-urban interfaces. Alternative C provides for restoration of natural
communities, using a combination of even- and uneven-aged silvicultural systems. Emphasis is on
restoring longleaf pine to sites currently occupied by loblolly pine, with a longleaf ecological type.
Expansion of RCW populations would be actively pursued. Fuel loadings would be reduced in
wildland-urban interfaces and pocosins. Recreation would be primarily nature-based and further
development would emphasize the Croatan as a unique natural setting for a variety of recreation
opportunities.

2.2.3.1: Biological Diversity

Red-cockaded Woodpecker Management: The RCW population objective would be 151 to 169
territories, and six percent population growth would be the goal. Six clusters per year would be
provided in areas with a high probability of success. Birds would be translocated.

Rare Species Management: Habitat management for all threatened, endangered, and sensitive species
would be maintained across the planning area. To sustain known populations of rare species, appropriate
habitat conditions would be provided through active management, where appropriate, in existing North
Carolina Natural Heritage Program natural areas and eight newly registered areas. Ten-year population
objectives for sensitive and forest concern species would be set, and monitoring protocols would be
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developed. The network of natural areas, wilderness areas, and the RCW habitat management area
would be used as core areas for rare species populations.

Wildlife: Existing wildlife openings would be maintained, and, where appropriate, permanent
grass/legume openings would be established. New wildlife openings would be created in wild turkey
management emphasis areas from existing roads and log landings. The Catfish Lake waterfowl
impoundment would be managed according to the current management plan. Hardwoods would be
maintained where they exist and restored on sites where the natural community potential is hardwood.
Longleaf pine that occurs on hardwood types, however, would not be replaced in the RCW habitat
management area.

Hardwood Wetlands: The potential natural vegetation predicted by the ecological classification would
be the criterion for delineating the hardwood wetland zone, and managed as "not suited" for timber
production.

Bear Habitat: Bear habitat would be provided in a specific bear habitat management area, and pocosin
burning would create rich bear habitat.

Surface Water Management: Natural hydrology would not be permanently altered. Natural hydrology
and wetlands would be restored where possible.

2.2.3.2: Recreation Opportunities

Recreation: Existing sites such as Cedar Point might be expanded, and a group camp area would be
provided. Recreation development would support nature- and culture-based tourism. Designated canoe,
mountain bike, and horse trail systems would be provided. Hiking trail miles may increase. OHV use
would be moved to new locations, and two sites would be designated for OHV use. A shooting range
would be developed in Craven or Jones County, and as many as three fishing ponds might be created.
An interpretive center close to the Highway 24 shoreline might be developed as land becomes available.

2.2.3.3: Special Land Allocations
Special Interest Areas: Currently registered areas would be maintained, and eight of the proposed new
areas would be registered and identified as a special inventory.

Wilderness/River Corridors Eligible for Wild and Scenic River Status: An increase of 691 acres would
be recommended for Wilderness due to boundary adjustments to reflect ownership changes and to
simplify management. Corridors on CNF land along Brice Creek and White Oak River would be
managed to protect the outstandingly remarkable values.

2.2.3.4: Silviculture, Forest Products, Forest Health

Vegetation and Timber Management: Rotation lengths for timber management would differ inside and
outside the habitat management area for RCW. Inside the RCW area, loblolly and pond pine would be
managed on 80-year rotations, and longleaf on a 120-year rotation. Outside the RCW area, loblolly and
pond pine would be managed on 60-year rotations. Existing hardwood stands would be classed as not
suited for timber production, but restoration of hardwoods could occur on Stream and River Terraces
and Drainage Slopes (Landtypes 3&4), hardwood forest, and hardwood slope sites. Potential natural
communities predicted by the ecological classification would guide regeneration efforts. Sites would be
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restored in a variety of ways using even- and uneven-aged management, natural and artificial
regeneration. Site preparation would include intensive practices such as bedding and less intensive
practices such as burning. Pine straw raking would be permitted on a sustained-yield basis. Longleaf
Old growth sites would be allocated to specific areas, which would not be considered suitable for timber
production. Old growth would receive only uneven-aged management in future planning horizons.

2.2.3.5: Fire Management

Fire Management: Prescribed fire would be used for longleaf restoration, wildlife habitat
improvement, fuel reduction, timber stand improvement, and site preparation for natural and artificial
regeneration. Emphasis would be placed on fuel reduction treatments and growing-season prescribed
fire for longleaf restoration. Urban interface zones would be managed to reduce fuel loadings. Fuels
might be treated mechanically in some cases. Wildland fire use for resource benefit would be
considered. Prescribed fire would be applied to pocosins, including wildernesses, but only after research
answers questions about organic soil ignition and emission factors. Use of mechanized equipment for
fire suppression would be allowed on the entire forest for fire suppression. Ground disturbing activities
would be permitted outside wilderness during pocosin burning. As burning parameters permit,
prescribed fire would be applied to 25-50,000 acres per year in the future as pocosins can be burned
safely. Wildfire suppression would be designed to minimize resource damage and provide for
firefighter safety. Prescribed fire activities would meet current air quality guidelines. Air quality would
be monitored during wildfires.

2.2.3.6: Access

Access: Some roads would be managed using seasonal closures for wildlife management.
Unauthorized roads and trails would gradually be blocked and obliterated. A limited number of existing
open roads would be closed except for administrative use.

2.2.3.7: Local Communities
Special Uses: New special uses with high impacts would not be permitted. A plan would be created to
phase out some existing special uses as opportunities arise.

Land Adjustment: Adjustments would focus on the acquisition of land identified in the land adjustment
plan for resource and recreation management and on consolidation of national forest ownership.
Priorities would be placed on the acquisition of land to protect critical habitat, riparian ecosystems,
historic or cultural resources; Congressionally designated areas, and recreation and aesthetic values.

2.2.4: Alternative C- Modified

Alternative C is modified to include Pond Pine Addition B as recommended for wilderness designation.
All other actions and effects are the same as Alternative C. This new wilderness enlarges the Pond Pine
Wilderness to the east and provides a linkage around Great Lake to the Sheep Ridge Wilderness to the
north and the Pocosin Wilderness to the south. A quarter mile non-wilderness buffer would be provided
on the north side of the Marine Railroad (see map of Alternative C).
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2.2.5: Alternative D

This alternative addresses public desires for more human accessibility to and use of national forest lands.
In Alternative D, current timber management types would be the basis for regeneration, and longleaf
pine and hardwoods would not be actively restored. The level of RCW population expansion would be
minimal. Fuels management would be aggressive, and emphasis on habitat improvement would be less
than in other alternatives. Recreation management would emphasize a full range of opportunities. A
wide variety of special uses would be accommodated throughout the forest, and local community
development would be highlighted where possible.

2.2.5.1: Biological Diversity

Red-cockaded Woodpecker Management: In the first 10 years, the objective of RCW management
would be a population of 145 to 151 territories, and the goal would be 5 percent population expansion.
Two to three clusters would be placed in areas most likely to be successful.

Rare Species Management: Habitat management for all threatened, endangered, and sensitive species
would be maintained across the planning area. All rare species would be protected within existing North
Carolina Natural Heritage Program natural areas. All proposed ground-disturbing projects would be
evaluated for their probable effects on populations of rare species.

Wildlife: New wildlife openings would be created with an emphasis on providing dove hunting fields.
Existing hardwoods would be maintained for habitat and hard mast, but hardwoods would not be
restored to areas where they historically occurred but are currently absent.

Hardwoods: The potential natural vegetation would be used to delineate hardwood wetland zones, and
managed as "not suited" for timber production.

Black Bear: Black bears would rely on existing wilderness for protected habitat.

Surface Water Management: Drainage might be improved on very poorly drained mineral soils to
increase the sustained yield capacity by 10 percent.

2.2.5.2: Recreation Opportunities

Recreation: Recreation development would encourage a full range of recreation activities and provide
easy access to the forest. The current OHV trail system would be relocated to a more desirable place,
and additional OHV trails would be designated. Areas for horseback riding and mountain biking would
be designated, and additional boat launches would be created. Two public shooting ranges would be
developed in Jones and Craven Counties, and as many as three fishing ponds might be created. Existing
campgrounds would be expanded and at least one group camp area would be provided. An interpretive
center close to the Highway 24 shoreline might be developed as land becomes available.

Heritage Resources: Efforts to interpret and to increase public awareness would grow. The need for

test excavation and mitigation also would have to expand because public use and associated damage
would increase.
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2.2.5.3. Special Land Allocations
Special Interest Areas: Existing special interest areas would be maintained without a designated
management prescription, but no new areas would be registered.

Wilderness/Wild and Scenic Rivers: New Wilderness would be recommended for designation only to
adjust boundaries to simplify management and reflect ownership changes. No corridors would be
managed to protect the values of wild and scenic rivers on CNF land. River integrity would be
maintained through other management designations such as heritage resource areas, riparian, and
hardwood-wetland zones.

2.2.5.4: Silviculture, Forest Products, and Forest Health

Vegetation and Timber Management: Inside the RCW habitat management area, rotation lengths would
be 80 years for loblolly and pond pines, and 120 years for longleaf pine. Outside the area, rotations
would be 60 years for loblolly and pond pine, and 100 years for longleaf. Existing hardwood stands
would be classed as not suited for timber production. The current Continuous Inventory of Stand
Condition (CISC) management type would guide decisions for regeneration. Even-aged management,
artificial regeneration, and intensive site preparation including bedding would be common. Pine straw
raking would be permitted on a sustained-yield basis. Longleaf old growth would be allocated to
specific areas, which would be considered suitable for timber production.

2.2.5.5: Fire Management

Fire Management: Burning would be prescribed for longleaf pine maintenance, wildlife habitat
improvement, fuel reduction, timber stand improvement, and site preparation for natural and artificial
regeneration. Fuel reduction would be emphasized, particularly in wildland-urban interface zones.
Fuels might be treated mechanically in some cases. Wildland fire for resource benefit would be
considered. After research answers questions about organic soil ignition and emission factors,
prescribed fire would be applied to pocosins, including wildernesses. The use of mechanized equipment
for fire suppression would be allowed on the entire forest. Ground disturbing activities outside
wilderness might be used during pocosin burning. As burning parameters permit, prescribed fire would
be applied to 25,000 acres or more per year. Wildfire suppression would be designed to minimize
resource damage and provide for firefighter safety. If possible, these programs would be funded at that
level. Prescribed fire activities would be designed to meet current air quality guidelines. Air quality
would be monitored during wildfires.

2.2.5.6: Access
Access: Most roads on the forest would be kept open to the public, and the quality of road maintenance
across the forest would be high.

2.2.5.7: Local Communities
Special Uses: Numbers and types of special uses would increase. Uses for community development
would be encouraged.

Land Adjustment: Adjustments would focus on the acquisition of land identified in the land adjustment
plan for recreation management and consolidation of national forest ownership. Priority would be
placed on minimizing national forest ownership that creates wildland-urban interface through the
exchange or transfer of land into private ownership to serve a greater public need. Transfer to private
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ownership typically would occur in areas that are inside or adjacent to communities or other developed
private land and that are valuable for non-national forest purposes.

2.2.6: Alternative E (preferred)

The goals of this alternative are similar to Alternative C. It addresses public comments desiring active
longleaf pine restoration, expansion of the existing RCW population, more habitat for black bears,
neotropical birds, and wild turkey, and more fuels management in wildland-urban interfaces. However,
the way of restoring longleaf pine and increasing RCW clusters would change between the two
alternatives. Alternative E emphasizes two-aged regeneration system (shelterwood with reserves
method) over clearcutting in order to retain potential nesting trees for RCW. One OHV area provides
opportunities to meet demands for off highway vehicles.

2.2.6.1: Biological Diversity

Red-cockaded Woodpecker Management: Goals are changed from Alternative C. The RCW
population objective would be 137 to 169 clusters in the long term, and 20-26 clusters over the next ten
years. Six clusters per year would provide for linkage and six per year would be provided in areas with
a high probability of success. Birds could be translocated.

Rare Species Management: There are no changes from Alternative C. Habitat management for all
threatened, endangered, and sensitive species would be maintained across the planning area. To sustain
known populations of rare species, appropriate habitat conditions would be provided through active
management in existing North Carolina Natural Heritage Program natural areas and eight newly
designated Special Interest Areas (Natural Areas). Ten-year population objectives for sensitive and
forest concern species would be set, and monitoring protocols would be developed. The network of
natural areas, wilderness areas, and the RCW habitat management area would be used as core areas for
rare species populations.

Wildlife: There are no changes from Alternative C. Existing wildlife openings would be maintained,
and, where appropriate, permanent grass/forb openings would be established. New wildlife openings
would be created in wild turkey management emphasis areas (upland hardwood management) from
existing roads and log landings. The Catfish Lake waterfowl impoundment would be managed
according to the current management plan. Hardwoods would be maintained where they exist and
restored on sites where the natural community potential is hardwood. Longleaf pine that occurs on
hardwood types, however, would not be restored to hardwoods in the RCW habitat management area.

Hardwood Wetlands: There are no changes from Alternative C. The potential natural vegetation
predicted by the ecological classification would be the criterion for delineating the hardwood wetland
zone, and managed as not suited for timber production.

Bear Habitat: The bear habitat management area designation is dropped. However, the cumulative
effect of desired conditions on bears is the same. Bear habitat would be provided through a combination
of several management prescriptions protecting bear habitat. The prescriptions creating bear habitat
management are wilderness, bear, and hardwood wetlands. Pocosin burning would create rich bear
habitat.

Surface Water Management: No change from Alternative C.
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2.2.6.2: Recreation Opportunities

Recreation: Existing sites such as Cedar Point would be expanded, and a group camp area would be
provided. Recreation development would support nature- and culture-based tourism. Designated canoe,
mountain bike, and horse trail systems would be provided. OHV use would be focused on one location.
A shooting range could be developed in Craven or Jones County, and as many as three fishing ponds
might be created. An interpretive center close to the Highway 24 shoreline might be developed as land
becomes available.

2.2.6.3: Special Land Allocations

Special Interest Areas: There are no changes from Alternative C. Currently registered areas would be
maintained, and eight of the proposed new areas would be designated and identified as Special Interest
Areas (Natural Areas).

Wilderness/River Corridors Eligible for Wild and Scenic River Status: There are no changes from
Alternative C. Wilderness boundaries would be adjusted to reflect ownership changes and to simplify
management. Corridors on the CNF along Brice Creek and White Oak River would be managed to
protect the outstandingly remarkable values for which these corridors are recognized.

2.2.6.4: Silviculture, Forest Products, Forest Health

Vegetation and Timber Management: Longleaf restoration would be slower than in Alternative C. The
method of restoration would primarily use shelterwood with reserves. Longleaf restoration within the
RCW HMA would drive silvicultural activities. Existing hardwood stands would be classed as not
suited for timber production, but restoration of hardwoods could occur on Stream and River Terraces
and Drainage Slopes (Landtypes 3&4), hardwood forest, and hardwood slopes. Potential natural
communities predicted by the ecological classification would guide regeneration efforts. Sites would be
restored in a variety of ways. Conversion to longleaf could also be achieved by thinning loblolly and
leaving longleaf. Site preparation may still favor flat and hand planting over more intensive practices
such as bedding. However, since the number of acres that may be clearcut to restore longleaf is reduced,
the number of acres needing intensive site preparation such as bedding is also reduced. Pine straw raking
would be permitted on a sustained-yield basis. Longleaf old growth would be allocated to specific areas,
which would not be considered suitable for timber production.

2.2.6.5: Fire Management

Fire Management: Prescribed fire would be used for longleaf restoration, wildlife habitat
improvement, fuel reduction, timber stand improvement, and site preparation for natural and artificial
regeneration. Emphasis would be placed on fuel reduction treatments and growing-season prescribed
fire for longleaf restoration. Urban interface zones would be managed to reduce fuel loadings. Fuels
might be treated mechanically in some cases. Wildland fire use for resource benefit would be
considered. As research results provide more knowledge on ignition and emission in organic soils, an
increase in the number of acres of pocosin on which prescribed fire is applied would occur. This would
include wilderness also. Use of mechanized equipment for fire suppression would be allowed on the
entire forest for fire suppression. Ground disturbing activities would be permitted outside wilderness
during pocosin burning. As burning parameters permit, prescribed fire would be applied to about 25,000
acres per year. Wildfire suppression would be designed to minimize resource damage and provide for
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firefighter safety. Prescribed fire activities would meet current air quality guidelines. Air quality would
be monitored during wildfires.

2.2.6.6: Access
Access: Roads open for public motorized use are displayed on the map in the Plan. The remainder of
the CNF would be closed to motorized use.

2.2.6.7: Local Communities

Special Uses: New special uses with high impacts would not be permitted. A plan would be created to
phase out some existing special uses as opportunities arise.

Land Adjustment: Adjustments would focus on the acquisition of land identified in the land adjustment
plan for resource and recreation management and on consolidation of national forest ownership.
Priorities would be placed on the acquisition of land to protect critical habitat, riparian ecosystems,
historic or cultural resources; Congressionally designated areas, and recreation and aesthetic values.

2.3: COMPARISON OF ALTERNATIVES BY ISSUE

2.3.1: Biological Diversity

2.3.1.1: RCW Management

In the alternatives, activities needed to protect and promote the RCW and its habitat are balanced with
other biological and social needs unique to the CNF. Alternatives B, C, D, and E follow management
direction found in the final EIS for the Management of the RCW and its habitat on National Forests in
the Southern Region (R8-RCW, June 1995). This management direction emphasizes establishing
suitable habitat for the recruitment of new RCW clusters.

Recovery of the RCW depends on restoring the longleaf pine ecosystem and fire's role in its
maintenance. The rate of restoration as well as the extent and season of prescribed burning would affect
the rate and probability of successful RCW recovery. Management objectives in each alternative
therefore reflect different levels of species recovery (Table 2.1).
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Table 2.1: RCW management objectives by alternative.

Alternative A Alternative B Alternative C/ Alternative D Alternative E
C-Modified

Growing season 200 ac. / year 1,000 ac. / year 2,000 ac. / year 1,000 ac. / year 2000 ac/year
burning in HMA
Average annual 15,000 acres 12,000 acres 25,000 acres 24,000 acres 25,000 ac./ year
burning in CNF
Longleaf pine 600 0 4,000 230 2,650-3,600
restoration (acres)
Size of the HMA 37,845 46,656 46,656 43,424 69,000
(acres)
New recruitment 15-20 15-20 25-30 15-20 20-26
stands in 10 yrs
Cavity augmentation | cavity none cavity and box box cavity and box
(box, cavity)
# of RCW clusters in 68-75 68-75 85-93 70-78 83-89
10 years
Long-term population | 126-139 151-169 151-169 136-151 137-169
objective

Alternative A: Sets a 10-year population objective of 68-75 RCW clusters within a 37,845 acre RCW
habitat management area (RCW-HMA). Only existing loblolly pine, longleaf pine, and pine-hardwood
forest types identified from CISC data are considered suitable for RCW. Birds would move gradually to
occupy new habitat because suitable plant composition, stand structure, and artificial cavities would be
provided in only 15 to 20 new recruitment stands and no active translocation of birds would be done.
Conditions in existing RCW clusters would be maintained but the quality of habitat would not rapidly
improve because only 200 acres would be burned during the growing season. Forage quality would be
maintained by burning 15,000 acres of pine dominated forest types every year. The restoration of
longleaf pine would proceed slowly and the long-term RCW population objective of 126 to 139 clusters
may take over 30 years to achieve.

Alternative B: Sets a long-term population objective of 151-169 RCW clusters within a 46,656 acre
RCW-HMA. All sites except pocosins that currently support or could potentially support pine and pine
hardwood forest types are considered suitable for RCW. Birds would move very gradually to occupy
new habitat because suitable plant composition and stand structure would be provided in only 15-20 to
33 new recruitment stands and no active translocation of birds or installation of artificial cavities would
be done. Conditions in existing RCW clusters would be maintained and the quality of habitat would
improve within the 1,000 acres burned yearly during the growing season. Forage quality would be
maintained by burning 12,000 acres of pine dominated forest types every year. The restoration of
longleaf pine would proceed very slowly and the long-term RCW population objective of 151 to 169
clusters may take over 50 years to achieve.
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Alternative C/C-Modified: Sets a long-term population objective of 151-169 RCW clusters within a
46,656 acre RCW-HMA. All sites except pocosins that currently support or could potentially support
pine and pine hardwood forest types are considered suitable for RCW. Birds would move rapidly to
occupy new habitat because suitable plant composition, stand structure, artificial cavities, and nest boxes
would be provided in 25 to 30 new recruitment stands and active translocation of birds would be done.
The quality of habitat in all RCW clusters would be improved greatly because 2,000 acres would be
burned yearly during the growing season. Forage quality would be maintained by burning nearly 20,000
acres of upland pine types every year. The restoration of longleaf pine would also proceed rapidly and
the long-term RCW population objective of 151 to 169 clusters may occur within 30 years. Rapid
restoration of RCW habitat would greatly increase the probability of recovering the population shared by
the CNF, Camp Lejeune, and the Holly Shelter Wildlife Refuge.

Alternative D: Sets a long-term population objective of 136-151 RCW clusters within a 43,324 acre
RCW-HMA. All sites except pocosins that currently support or could potentially support pine and pine
hardwood forest types are considered suitable for RCW. No recruitment territories are planned in the
southeastern portion of the CNF along New Bern Road. This area is isolated from the major RCW
population and considered the most difficult to reintroduce the species. Initially, birds would move
rapidly to occupy new habitat because suitable plant composition, stand structure, and nest boxes would
be provided in 35 to 45 new recruitment stands and active translocation of birds would be frequent the
first 2 years. Conditions in existing RCW clusters would be maintained and the quality of habitat
would improve within the 1,000 acres burned yearly during the growing season. Forage quality would
be maintained by burning nearly 19,000 acres of upland pine types every year. The restoration of
longleaf pine would proceed slowly and the long-term RCW population objective of 136 to 151 clusters
may take over 30 years to achieve.

Alternative E: Sets a long-term population objective of 137-169 RCW clusters within a 69,000 acre
RCW-HMA. Sites that currently support or could potentially support pine and pine hardwood forest
types are considered suitable for RCW. Birds would move rapidly to occupy new habitat because
suitable plant composition, stand structure, artificial cavities, and nest boxes would be provided in 20 to
26 new recruitment stands and active translocation of birds would be implemented. The quality of
habitat in RCW clusters would be improved greatly because 2,000 acres would be burned yearly during
the growing season. Forage quality would be maintained by burning nearly 20,000 acres of upland pine
types every year. Restoration of RCW habitat would greatly increase the probability of recovering the
population shared by the CNF, Camp Lejeune, and the Holly Shelter Wildlife Refuge.

2.3.1.2: Rare Communities and Rare Species Management

All alternatives would protect and enhance rare species and rare communities by providing the natural
community structure and function to support their survival. The alternatives differ in the rate at which
these goals are met and the need for future mitigation measures in sensitive habitats. Alternatives B, C,
and E establish a network of natural areas, wilderness areas, and the RCW habitat management area as
core areas for rare species protection and enhancement. Impacts on sites outside of these core areas
would be less critical because core populations of rare species would always be maintained.

Alternatives A and D rely more heavily on future site-specific evaluation to determine the probable
effects of proposed activities on populations of rare species. A comparison of management objectives in
each alternative reflects these different philosophies (Table 2.2).
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Table 2.2: Rare communities and rare species management objectives by alternative.

Alternative A | Alternative B Alternative C/ Alternative D Alternative E
C-Modified

# of designated Special 11 28 18 11 18
Interest Areas (Natural Areas)
Total acres in SIAs (Natural 42,452 63,924 47,730 42,452 47,730
Areas)
% CNF's rare spp. protected 37% 72% 70% 37% 70%
Rare community restoration 600 50 4,570 230 3,220 t0 4,170
(ac.)
Average annual burning in 15,000 acres 12,000 acres 25,000 acres 24,000 acres 25,000 acres
CNF
# of new rare species 0 2 11 0 11
populations
# of old growth longleaf sites 0 0 20-30 20-30 20-30
Old growth suitable for timber yes yes no yes no

! species are considered protected in Natural Areas, old growth management areas , RCW nest areas, and Wilderness areas

Alternative A: Establishes a 37,845-acre RCW-HMA and no new Natural Areas or Wilderness Areas.
Only 37 percent of all documented rare species populations on the CNF would occur in these protected
areas. Plant community restoration efforts would be concentrated in 600 acres of potential longleaf pine
savannas and 15,000 acres of prescribed burning yearly would be used to maintain habitat conditions for
species occurring in upland pine habitats. Current rare species populations would be maintained but no
objectives would be set for establishing new populations except the RCW. Current longleaf old growth
stands outside of Natural Areas may be suitable for timber production.

Alternative B: Establishes a 46,656 acre RCW-HMA, 17 new Natural Areas, and 1 new Wilderness
Area. Over 70 percent of all documented rare species populations on the CNF would occur in these
protected areas. Nearly 40 percent (64,000 acres) of the CNF would be in Registered Natural Areas.
Plant community restoration efforts would be concentrated in marshes, maritime forests, and coastal
prairie and would total 50 acres. Prescribed burning yearly would be used on 12,000 acres to maintain
habitat conditions for species occurring in upland pine habitats. Current rare species populations would
be maintained and, in addition to RCW population objectives, 2 new populations of spring flowering
goldenrod would be established. Although no old growth longleaf sites would be established, much of
the CNF would progress toward old growth conditions because only uneven-aged management systems
would be allowed.

Alternative C/C-Modified: Establishes a 46,656 acre RCW-HMA, 9 new Natural Areas, and additions
to existing Wilderness Areas. Approximately 70 percent of all documented rare species populations on
the CNF would occur in these protected areas. About one third (47,730 acres) of the CNF would be in
Natural Areas. Plant community restoration efforts would be extensive, occurring in marshes, maritime
forests, treeless savannas, canebrakes, and longleaf pine savannas. Total restoration would exceed 4,500
acres. Prescribed burning would be used on 25,000 acres yearly to maintain habitat conditions for
species occurring in nearly all Landtypes found on the CNF. Current rare species populations would be
maintained and, in addition to RCW population objectives, 11 new populations would be designated for
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five other species. Longleaf pine old growth sites would be established and one-third of all hardwood-
cypress swamps, upland hardwood, and pond pine woodlands would be maintained in old growth
conditions. Old growth areas would not be suitable for timber production.

Alternative D: Establishes a 42,452-acre RCW-HMA and no new Natural Areas or Wilderness Areas.
Only 37 percent of all documented rare species populations would occur in these protected areas. Plant
community restoration efforts would be concentrated in 230 acres of potential longleaf pine savannas
and prescribed burning on 25,000 yearly would be used to maintain habitat conditions for species
occurring in most all Landtypes occurring on the CNF. Current rare species populations would be
maintained but no objectives would be set for establishing new populations except the RCW. Longleaf
pine old growth sites would be designated and, outside of existing Natural Areas, may be suitable for
timber production.

Alternative E: Establishes a 69,000 acre RCW-HMA, 9 new Natural Areas, and additions to existing
Wilderness Areas. Approximately 70 percent of all documented rare species populations on the CNF
would occur in these protected areas. About one third (47,730 acres) of the CNF would be in Natural
Areas. Plant community restoration efforts would be extensive, occurring in marshes, maritime forests,
coastal prairie, canebrakes, and longleaf pine savannas. Total restoration would exceed 2,500 acres.
Prescribed burning would be used on about 25,000 acres yearly to maintain habitat conditions for
species occurring in nearly all Landtypes found on the CNF. Current rare species populations would be
maintained and, in addition to RCW population objectives, 11 new populations would be established for
five other species. Longleaf pine old growth sites would be established and one-third of all hardwood-
cypress swamps, upland hardwood, and pond pine woodlands would be maintained in old growth
conditions. Old growth areas would not be suitable for timber production.

2.3.2: Recreation Opportunities

2.3.2.1: Recreation and Scenery

Recreation on the CNF occurs year round, with seasonal variations for different uses. The predominant
feature that draws recreation use the variety of water present — the ocean, lakes and streams on the CNF
offer a variety of recreation experiences. Recreation use will be discussed in terms of site capacity, and
varying development levels. Development can range from very few facilities in a dispersed area with
limited use to a highly developed campground with many amenities and high use levels. Due to
increasing populations and recreation users, all alternatives provide for some increase in recreation
opportunities. Emphasis will be on providing more facilities that provide opportunities for land-based
and water-based dispersed recreation, such as developing additional trails for a variety of uses and
developing access to waterways.

Viewing attractive scenery is one of the most important features for forest visitors. The quality of
scenery can be affected by the intensity and impact of other management activities. Timber harvest,
road building, and fire can have significant impacts of the quality of scenery. Highly visible areas along
major roads and developed recreation sites may require management activities that impact scenery
quality. The alternatives vary in their effect on scenery quality by the type and intensity of activities
proposed.
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Table 2.3. Recreation management objectives by alternative.
Alternative A B C/ D E
C-Modified

Developed Rec. PAOT' Capacity by ROS Class

-Rural 1,050 1,050 1,208 1,312 1,208
-Roaded Natural 450 500 638 638 638
-Semi-primitive Motorized 175 217 394 394 394
Trail Miles

-OHV 36 8-10 20-30 20-30 8-10
-Mountain bike 0 10-15 20 - 40 20 - 40 20-40
-Horseback 0 10-15 10-20 10-20 10-20
-Hiking 31 31 31 31 31
-Canoe 0 8 16 16 16

Other Recreation Opportunities
-Fishing Areas 0 3 5 5 5

-Wildlife Viewing Opportunities 0 0 4 4 4

'PAOT = People at one time.

Alternative A: Current overuse and demand for more rustic and primitive facilities would not be
accommodated, which could lead to resource damage and unmet visitor expectations. Demand for trail
systems would be partially accommodated by using existing trails and closed roads. Use of
unauthorized trails and the accompanying resource damage would likely continue.

This alternative proposes a low amount of regeneration acres, so impacts to the natural appearance of the
scenery would be low.

Alternative B: Emphasis would be on non-motorized recreation opportunities and rustic recreation
developments. These facilities would increase in capacity about 20%, which would partially
accommodate the anticipated 30% increase in demand. As a result, visitor expectations might not be
met. Since trail miles would be the lowest of all alternatives, existing trails would be overused, causing
resource damage. Additionally, the use of undesignated trails may also increase, causing resource
damage. However, less new recreation development and new access would reduce impacts to natural
resources.

Approximately 2,600 acres would be harvested using small group selection. These activities would have
low impact to the scenery compared to the other alternatives.

Alternative C: Highly developed facilities would increase by 15 percent and water based rustic facilities
would increase by 40 percent. These increases would accommodate a growing interest in these
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activities. Designed systems of trails for all users would be developed and unauthorized use would be
prohibited, thus protecting other resources and sensitive plants from damage. Also included would be

an interpretive program that complements and would often be associated with the recreation facilities.

Recreationists would have opportunities to be well-informed and cooperating partners in managing the
CNF.

Approximately 4,200 acres would be harvested in this alternative in an intensive program to convert
areas to longleaf pine and RCW habitat. Active burning in the pocosins would be emphasized.
Management including clearcutting and burning would be obvious from access roads and recreation
facilities for the planning period. Visitation might decrease in some areas temporarily and complaints
might increase. Long-term results would be an increase in attractive scenery due to emphasis on
longleaf pine savannas and burning in the pocosins.

Alternative D: Highly developed facilities would increase by 30 percent and water based rustic facilities
would increase by 40 percent. These increases would meet rustic demand and would more than meet
demand for highly developed facilities. Designed systems of trails for all users would be developed and
unauthorized use would be closed out, thus protecting other resources and sensitive plants from damage.
Access to the forest would be emphasized in this alternative, so there might be increased conflicts
between forest users' demands and the ability to provide high quality habitat for wildlife and some plant
species. Users who desire more solitude might find it more difficult to find. Also included would be an
interpretive program that complements and would often be associated with the recreation facilities.
Recreationists would have opportunities to be well-informed and cooperating partners in managing the
CNF.

Approximately 4,000 acres would be harvested in this alternative. Active burning in the pocosins would
be emphasized. Management including timber harvest leaving seed trees and burning would be obvious
from access roads and recreation facilities for the planning period. Visitation might decrease in some
areas temporarily and complaints might increase. Long-term results would be an increase in attractive
scenery due to emphasis on longleaf pine savannas and burning in the pocosins.

Alternative E: Highly developed facilities would increase by 15 percent and water based rustic facilities
would increase by 40 percent. These increases would accommodate a growing interest in these
activities. One OHYV trail system would be developed and unauthorized use would be closed out. Also
included would be an interpretive program that complements uses of the recreation facilities.
Recreationists would have opportunities to be well-informed and cooperating partners in managing the
CNF.

Approximately 2,500 acres would be harvested in this alternative in a program to convert areas to
longleaf pine and RCW habitat. Active burning in the pocosins would be emphasized depending on
safety. Management practices including 2-age regeneration and burning would be obvious from access
roads and recreation facilities for the planning period. Visitation might decrease in some areas
temporarily and complaints might increase. Long-term results would be an increase in attractive scenery
due to emphasis on longleaf pine savannas and burning in the pocosins.
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2.3 3: Special Land Allocations

2.3.3.1: Wilderness and Roadless Areas

There are 31,221 acres of Wilderness on the CNF. An additional 20,801 acres of Roadless Areas are
suitable for Wilderness designation. The alternatives vary by the number of acres that would be
proposed to Congress for recommendation to the wilderness system.

Table 2.4. Wilderness management objectives by alternative.
Alternative A B C C-Modified D E

Acres 31,221 51,992 31,912 34,892 31,912 31,912

Alternative A: Existing Wildernesses would remain managed as Wilderness, no new ones would be
recommended. Under current direction, the roadless areas would be managed to provide semi-primitive
non-motorized recreation and high scenic quality. Some vegetation management utilizing timber
harvesting might occur along the edges of some of the roadless areas. Fuel build-up in both
Wildernesses and roadless areas would probably occur since fire is seldom used in these areas under
current direction.

Alternative B: All the Roadless Areas would be recommended as Wilderness. Approximately 50 miles
of roads adjacent or within the areas would be closed, enhancing the semi-primitive non-motorized
experience. Activities that require access and use of motorized equipment, like firefighting and search
and rescue, would be difficult to achieve in this alternative. Wilderness values would have the greatest
protection.

Alternative C: Boundary adjustments totaling 691 acres would be proposed for recommendation as
Wilderness. These are all adjacent to existing Wildernesses. Approximately 30 miles of roads would be
closed, half of these adjacent to Wilderness and roadless areas. Other roadless areas would be managed
as black bear habitat, thus retaining the roadless characteristic of remoteness. Small portions of Catfish
Lake Wilderness and Sheep Ridge Wilderness (approximately 350 and 100 acres respectively) are
contained within the identified wildland-urban interface areas and may require vegetative treatment to
reduce the fire hazard to adjacent private land. Prescribed burning and prescribed natural fire would be
permitted in Wilderness. Fire in the Wildernesses would make access easier, possibly decreasing the
feeling of solitude, but would increase the amount of attractive scenery.

Alternative C-Modified: The same boundary adjustments as described in Alternative C, and Pond Pine
Addition B roadless area would be proposed for recommendation as Wilderness. These 3,671 acres
would provide a linkage around Great Lake between Sheep Ridge Wilderness and Pocosin Wilderness.
Approximately 30 miles of roads would be closed, half of these adjacent Wilderness and roadless areas.
Other roadless areas would be managed as black bear habitat, thus favoring low motorized access.
Small portions of Catfish Lake Wilderness and Sheep Ridge Wilderness (approximately 350 and 100
acres respectively) are contained within the identified wildland-urban interface areas and may require
vegetative treatment to reduce the fire hazard to adjacent private land. Prescribed burning and
prescribed natural fire would be permitted in Wilderness. Fire in the Wildernesses would make access
easier, possibly decreasing the feeling of solitude, but would increase the amount of attractive scenery.
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Alternative D: Boundary adjustments totaling 691 acres would be proposed for recommendation as
Wilderness. These are all adjacent to existing Wildernesses. Approximately 12 miles of roads would be
closed, half of these adjacent Wilderness and roadless areas. Other roadless areas would be managed as
black bear habitat, thus retaining the roadless characteristic of remoteness. Small portions of Catfish
Lake Wilderness and Sheep Ridge Wilderness (approximately 350 and 100 acres respectively) are
contained within the identified wildland-urban interface areas and may require vegetative treatment to
reduce the fire hazard to adjacent private land. Prescribed burning and prescribed natural fire would be
permitted in Wilderness. Fire in the Wildernesses would make access easier, possibly decreasing the
feeling of solitude, but would increase the amount of attractive scenery.

Alternative E: The same boundary adjustments of 691 acres as described in Alt. C would be proposed
for recommendation as Wilderness. Most of the other roadless areas would be managed as black bear
habitat, thus favoring low motorized access. Small portions of Catfish Lake Wilderness and Sheep
Ridge Wilderness (approximately 350 and 100 acres respectively) are contained within the identified
wildland-urban interface areas and may require vegetative treatment to reduce the fire hazard to adjacent
private land. Prescribed burning and prescribed natural fire would be permitted in Wilderness. Fire in
the Wildernesses could make access easier, possibly decreasing the feeling of solitude, but would
increase the amount of attractive scenery.

2.3.3.2: Wild and Scenic Rivers

The White Oak River and Brice Creek including West and East Prong Creeks are eligible for Wild and
Scenic River designation (Appendix D). Table 2.5 displays the amount of land that would be managed
to retain the values of potential Wild and Scenic Rivers until studies are completed.

Table 2.5. CNF land managed as Wild and Scenic Rivers until studies are completed.

Alternative A B C/ D E
C-Modified

CNF managed as Wild and Scenic 1,362 3,351 3,351 0 3,351

Rivers until studies are completed

Actions Common to Alternatives B, C/C Modified, and E: Further study of these rivers would be
recommended for their suitability as Wild and Scenic Rivers. Due to the limited CNF ownership within
the river corridors, the State of North Carolina would be the appropriate agency to lead studies of Wild
and Scenic River suitability.

Alternative A: Only the White Oak River corridor would be managed in this way.

Alternatives B, C/C-Modified, and E: Brice Creek and White Oak River corridor on CNF would be
managed to retain the values of the potential as Wild and Scenic Rivers. It would be managed to
maintain its outstandingly remarkable values, which would result in a higher degree of scenery
management, fewer developments, and less vegetation management. Historic and archeological sites,
riparian zones, and wildlife and aquatic habitats would also be protected. Clean up after catastrophic
events would be more difficult because of restrictions within the corridors.
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Alternative D: Brice Creek and White Oak River would not be managed with the potential Wild and
Scenic prescription, instead, both would be managed under prescription guidelines for hardwood cypress
wetlands and water based recreation and heritage resources.

2.3.4: Forest Products and Forest Health

Table 2.6. The allowable sale quantity, land suitable for timber production, sustained yield, and present net values by
alternative.

Alternative A B g{Mo dified | D E
Acres suitable and scheduled for timber 24,985 10,890 | 26,774 21,546 25,723
production

Allowable Sale Quantity MCF/Year (1st period) | 497 260 2,093 1,484 876
Long Term Sustained Yield Capacity MCF/Year | 1,625 442 1,247 1,573 1303
Maximum PresentNet Value (MM $) $23.2 $4.4 $29.3 $26.2 $20.9

Table 2.7. Restoration and Regeneration goals by alternative over the next ten years.

C/
Alternative A B C-
modified D E
Total Longleaf Restoration 600 0 4000 230 2500
Clearcut 530 0 2730 4400 | 1000
Seed-tree/ Shelterwood 620 0 2000 0 0
Two Aged Shelterwood 0 0 1500 0 1500
Group Selection 50 1040 0 0 0
Total Regeneration Acres/Year (1st period) 1200 1040 6230 4400 | 2500

Alternative A: This alternative would involve even-aged management with rotations for loblolly pine at
80 years and longleaf pine at 100 years. Acres suitable for timber production are 24,985, second largest
of all alternatives. The projected harvest level for the first period is 497 thousand cubic feet per year,
ranking fourth among the alternatives.

Approximately 1200 acres during the first ten-year period would be regenerated using a combination of
clearcutting and seedtree regeneration methods. Clearcutting is the regeneration method used in this
alternative for longleaf pine restoration along with mechanical site preparation and planting. The
seedtree method is proposed for regeneration of mixed pine (loblolly pine and pond pine) using
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prescribed fire for site preparation and relying mostly on natural regeneration. Thinning is proposed for
about 2680 acres for the first ten-year period. There would be no pine straw production.

Alternative B: This alternative would use uneven-aged management, the group selection regeneration
method. Acres suitable for timber production are 10,890. The projected harvest level for the first period
is 260 thousand cubic feet per year, the lowest among the alternatives. Approximately 1040 acres per
year during the first period would be regenerated in small groups ranging from 1/2 acre to 3 acres in
size. Thinning is proposed on about 4000 acres during the first period. No pine straw production is
proposed for this alternative.

Alternative C/C-Modified: This alternative would use even-aged and two-aged management with a 120-
year rotation for longleaf pine inside the RCW Habitat Management Area (HMA), and 80 years outside
the HMA. For loblolly pine and pond pine, the rotation is 80 years inside the HMA, and 60 years
outside the HMA. Acres suitable for timber production are 26,774. The projected harvest level is 2,093
thousand cubic feet per year during the first period.

Approximately 6,230 acres during the first period would be regenerated using a combination of
clearcutting, two-aged, and seed tree regeneration methods. Clearcutting along with mechanical site
preparation and planting would be used to restore longleaf where the seed source is not adequate and the
two-aged method would be used in mixed stands where the longleaf component can provide an adequate
seed source. The seedtree method is proposed for regeneration of mixed pine (loblolly pine and pond
pine) using prescribed fire for site preparation and relying on natural regeneration. Thinning is proposed
on about 3000 acres during the first period. Pine straw production is proposed on 200 acres per year
with an expected yield of 200 tons per year.

Alternative D: This alternative would use even-aged management with varying rotations as in
Alternative C. Acres suitable for timber productions are 21,546. The projected harvest level is 1,484
thousand cubic feet per year during the first period.

Approximately 4630 acres during the first period would be regenerated using clearcutting as the
regeneration method along with mechanical site preparation and planting. Longleaf restoration would
make up about 230 acres of the annual regeneration during the first period, while loblolly pine
regeneration would make up the balance. Thinning is proposed for about 5000 acres for the first period.
Pine straw production is proposed on about 400 acres per year with an expected yield of 453 tons per
year. This is the highest of the three alternatives proposing pine straw production.

Alternative E: This alternative would use even-aged and two-aged management with a 120-year rotation
for longleaf pine inside the RCW Habitat Management Area (HMA). Restoration efforts would be
focused within the HMA. Acres suitable for timber production are 25,723. The projected harvest level
is about 875 thousand cubic feet per year during the first period.

Approximately 2500 acres per year during the first ten-year period would be regenerated using a
combination of clearcutting and two-aged regeneration methods; two-aged would be the dominant
silvicultural system. Clearcutting, mechanical site preparation, and planting would be used to restore
longleaf only where the seed source is not adequate, where soils are more mesic and where excessive
moisture conditions require this method. Thinning is proposed on about 3000 acres during the first
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period. Pine straw production is proposed on 200 acres per year with an expected yield of 200 tons per
year.

2.3.5: Fire Management

Fuels on the CNF have been mapped and analyzed based on landtype, forest type, soils, and disturbance
history. Fuel models (Anderson, 1982) are used to describe fuel conditions and identify wildfire risk
based on predicted fire behavior. In all alternatives, wildfire risk would be expected to increase with the
increase in future development outside the CNF. Wildfire and prescribed fire management would be
expected to become more difficult and expensive as populations increase. Problems associated with
smoke management may also become more difficult to address. The alternatives vary by the number of
acres that would be treated to reduce fuels. The degree of wildfire risk reduction is reflected in the
distribution of fuel models by alternative. Wildland urban interfaces have been identified in alternatives
C/C-modified, D, and E.

Table 2.8. Acres of fuel type by alternative, (percentage of total acres).

Alternative A | Alternative B Alternative C/ Alternative D Alternative E
Fuel Model C-Modified
2 8200 (5%) 8200 (5%) 9400 (6%) 9400 (6%) 9400 (6%)
4 42400 (26%) 5400 (34%) 0 (0%) 0 (0%) 0 (0%)
6 26100 (16%) 14500 ( 9%) 62700 (39%) 62700 (39%) 62700 (39%)
7 36500 (23%) 59600 (37%) 31700 (20%) 31700 (20%) 31700 (20%)
9 39300 (23%) 16100 (10%) 48700 (30%) 48700 (30%) 48700 (30%)
Not Modeled 8600 (5%) 8600 (5%) 8600 (5%) 8600 (5%) 8600 (5%)
Total 161,100 161,100 161,100 161,100 161000

A relative risk analysis resulting from the desired future condition and probable management activities
within each alternative is displayed below. This analysis is based on the differences in fuel treatment
programs, including identification and treatment of wildland urban interfaces.

Wildfire Risk by alternative

Lower Risk Higher Risk
| |

| | | |
D C/C modified and E A B

Alternative A: On a five-year average, dormant season prescribed fire would be applied to about 8200
acres of loblolly, pond pine, and mixed pine forests annually. Growing season prescribed fire would be
applied to about 200 acres per year of longleaf pine. Prescribed fire would be applied on a 3- to 5-year
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rotation. Recent use of aerial ignition has increased these figures since 1996 to about 18,000 total acres
per year. Prescribed fire would primarily be used for fuel reduction and wildlife habitat improvement.
Mechanical site preparation may be used to assist in reducing fuel loads, but site preparation would not
be achieved using prescribed fire. While this alternative does allow for management-ignited prescribed
fire in wilderness, neither management-ignited prescribed fire nor wildland fire use for resource benefit
in wilderness would be feasible due to the lack of risk reduction in urban interfaces, the highly volatile
nature of pocosin fuels, and the size and location of the existing Wildernesses on the landscape. While
the prescribed fire program outlined in this alternative would help maintain conditions that have already
been made in hazardous fuel reduction, existing and future urban developments would continue to be
threatened by the risk of catastrophic wildfire.

Alternative B: By virtue of its low-impact management theme, this alternative would provide the least
amount of disturbance activity of all alternatives considered. Approximately 12,000 acres would be
burned annually on a 5-year rotation for wildlife habitat improvement, timber stand improvement,
natural regeneration site preparation, and fuel reduction. However, because this alternative minimizes
the use of mechanical ground disturbance, the use of prescribed fire would be significantly restricted on
most of the CNF, particularly in the pocosins. The wilderness allocation of all suitable roadless areas
would increase the area where mechanical ground disturbance would be minimized, thus increasing the
difficulty of the fire management program administration on the CNF. While both wildland fire use for
resource benefit and management-ignited fire in wilderness are considered in this alternative, neither of
these practices would be applicable for the same reasons as in Alternative A. Management direction for
minimal use of mechanized equipment may result in larger wildfire acreages, greater risk of damage
from escaped wildfires, and increased smoke emissions during wildfire activity. Over time, the
proposed 5-year burning rotation would not be expected to maintain current fuel conditions due to rapid
accumulations of understory fuels in this climate. Existing and future urban developments would
continue to be threatened by the risk of catastrophic wildfire.

Alternative C/C-modified: These alternatives propose an aggressive prescribed fire program of about
20,000 to 25,000 acres annually. An emphasis on growing season prescribed fire, combined with a 2- to
4-year burning rotation would be expected to result in more complete consumption of both dead and live
fuels and reduction of understory competition. Prescribed fire would also be used for fuel reduction and
timber stand improvement in mixed pine stands on a 3- to 5-year rotation, and for site preparation for
natural and artificial regeneration.

These alternatives propose identifing wildland urban interfaces, and a range of possible management
activities that would reduce potential wildfire risk. The desired condition would be one where fuels are
manipulated to change the arrangement, size, and in some cases type of vegetation, thereby reducing
available fuel loads within designated areas. This would ultimately reduce extreme fire behavior
characteristics such as flame length and fire line intensity, thus reducing the potential risk of catastrophic
wildfire.

Prescribed fire may be used for fuel reduction in pocosins as research continues to address organic soil
ignition and smoke emission questions. These alternatives would also consider the use of wildland fire
use for resource benefit if fuel conditions were changed to reduce extreme fire behavior characteristics
and severe fire effects. Risk reduction in wildland urban interfaces would also have to be achieved. The
fuel treatment program proposed in these alternatives would be expected to dramatically decrease the
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risk of catastrophic wildfires. The possibility of using prescribed fire in the pocosins would decrease the
risk even further, particularly as fuel conditions change over time. Increases in forest use and urban
development may offset the wildfire risk reduction somewhat. The overall long-term effects of
activities proposed in these alternatives would be expected to decrease wildfire risk and result in a more
effective fire management program than current.

Alternative D: The overall prescribed fire program, including fuel treatments in existing wildland urban
interfaces would be very similar to Alternative C. However, since a 3- to 5-year rotation of growing
season prescribed fire is proposed in this alternative, the open grassy understory typical of longleaf pine
savannas would be slower to develop. As young, even-aged pine stands regenerate, initial risk of
damaging wildfire would be high for a few years, but risk would decrease as stands mature. In general,
any activity that improves overall forest health, such as thinning or prescribed fire, would result in a
decrease in wildfire risk. It is possible that additional wildland urban interfaces would be identified and
treated as urban development continues to occur adjacent to the CNF. Over time, the cumulative effects
of activities proposed in this alternative would be expected to produce fuel conditions similar to those in
Alternative C.

Alternative E: This alternative also proposes an aggressive prescribed fire program of about 20,000 to
25,000 acres annually, as does Alternative C/C-modified. This alternative, however, would focus on
expanding the use of fire into areas that are not currently under a burning regime. All other aspects of
this alternative are the same as Alternative C/C-modified.

2.3.6: Access

Public access to the CNF has become increasingly controversial as local populations have grown and
land uses adjacent to the forest have changed. Forest access opportunities are public benefits, but also,
impact may occur on forest resources including wildlife habitat, fragile plant communities, and the
opportunity for non-motorized recreation. Secondary impacts include illegal trash dumping, and
unregulated shooting. The CNF is fully roaded to meet future needs and no new road construction is
proposed. However, incidental road construction may occur due to site-specific conditions that are not
obvious at this scale of analysis (Forest Plan level). The alternatives address access through changes in
miles of open FS roads, closure of unauthorized trails, and the number of miles and location of OHV
trails.

Table 2.9. Access management objectives by alternative

Alternative A B C D E
C-Modified

Forest Service Roads - miles 222 222 222 222 222

Roads Closed - miles 14 50 30 12 15-20

Seasonal Access - road miles 9 29 17 5 15-20

OHYV Trails - miles 36 8-10 20-30 20-30 8-10

Alternative A: Under the current direction about 6 percent of the Forest Service (FS) roads would be
closed. And an additional 4 percent would be closed seasonally. Trash dumping and unsafe shooting on
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dead-end roads would not be addressed other than through law enforcement actions. The OHV trails
would in some areas continue to overlap sensitive plant species, and approximately 73 miles of
undesignated OHV roads and trails would continue to exist, perpetuating resource damage.

Alternative B: Almost 25 percent of the FS roads would be closed and an additional 13 percent would
be closed seasonally. Limited access would improve habitat for species that require less disturbance,
and help provide non-motorized recreation experiences. Since many of the trash dumps and illegal
driving occur on dead-end roads, closing many of these would help decrease those activities. Less than
1/3 of the existing OHV trails would be designated and the current use plus any increased use would not
be accommodated. By not designating and maintaining an adequate number of trails, those in use could
be more impacted.

Alternative C/C-Modified: About 14 percent of the FS roads would be closed and an additional 8
percent would be closed seasonally. Closed roads would concentrate in areas adjacent to Wilderness
and black bear habitat, as well as in areas with sensitive plant species. This would help improve habitat
for species that require less disturbance, and help provide non-motorized recreation experiences. Many
but not all of the dead-end roads would be closed which would help decrease trash dumping and illegal
driving. The OHV system would be designated in such a way as to reduce use in areas with sensitive
plant species. Approximately the same number of OHV trail miles that currently exist would be
provided. If demand continues to increase, these might not be enough to satisfy the need.

Alternative D: This alternative would provide the most unrestricted access to the CNF while attempting
to manage undesignated and unwanted use. About 5 percent of the FS roads would be closed and 2
percent would be closed seasonally. The only roads closed would be dead-end roads that are the most
difficult to manage, or that might be causing the most resource damage. Trash dumping and unregulated
shooting would be managed in part through cooperation with users and nearby landowners. In keeping
with the theme of a high access alternative, it is expected that OHV trail miles would increase higher
than numbers shown above in future planning decades. This would be accomplished by designating
some of the unauthorized trails for OHV use.

Alternative E: About 8 percent of the FS roads would be closed and an additional 8 percent would be
closed seasonally. Roads to be closed would be concentrated in areas adjacent to Wilderness and black
bear habitat, as well as in areas with sensitive plant species. This would help improve habitat for species
that require less disturbance, and help provide non-motorized recreation experiences. Many but not all
of the dead-end roads would be closed which would help decrease trash dumping and illegal driving.
OHYV use would be designated to one location.

2.3.7: Local Communities

Collaboration with local communities and agencies is common to all alternatives. These efforts are not
measured or tracked. For this issue, economic measures are discussed.

The main impacts from management practices on the CNF are changes in employment and income

levels of the regional population. The two activities which have the most impact are timber harvesting
and providing recreation opportunities.
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When national forest timber is sold, jobs are created for the harvesters and haulers of the timber, who
then use their income to buy goods and services in the region. Visitors to the CNF require goods and
services based on the type of recreation activity pursued and the duration of their visit. These
expenditures by visitors have a multiplier effect by creating jobs in the local community.

Table 2.10. Economic Impacts by Alternative

Alternative A B C/ D E
C-Modified

Timber Employment Number 35 20 126 92 |51

Harvesting Income $ 694,405 349,179 2,799,528 2,004,104 1,834,845

Recreation Employment Number 582 614 733 738 | 730

Recreation Income $ 12,754,359 13,566,742 16,637,482 16,777,863 16,249,782

Alternative A: A relatively small number of jobs would be supported through timber harvesting under
existing direction. Recreation associated jobs are the smallest number of all the alternatives. Demand
for recreation activities in rustic settings would not be met in this alternative.

Alternative B: Jobs related to timber harvesting would decrease based on a lower harvest level.
Recreation use would continue to grow as the communities grow, so jobs and income associated with
recreation would increase, and would be higher than the existing situation in Alternative A. Jobs and
income would still be lower than alternatives C, D, and E because of the emphasis on low impact
recreation.

Alternative C: The emphasis in this alternative of restoring longleaf pine savannas and habitat for RCW
would reflect an almost four fold increase in the jobs and income from timber harvesting. The
recreation emphasis, as in alternatives D, and E would include working with local communities to
improve environmental awareness. This would translate into more nature-based jobs like outfitters and
guides and tourist based recreation support facilities that can help local communities capitalize on the
tourist industry. Also, the increase in rustic settings and facilities would likely draw the local residents
to the forest.

Alternative D: The longleaf pine restoration effort would be less intensive with lower harvest levels, and
would produce about 25 percent fewer jobs and income than Alternative C. The recreation emphasis, as
in alternatives C, and E, would include working with local communities to improve environmental
awareness. This would translate into more nature-based jobs like outfitters and guides and tourist based
recreation support facilities that can help local communities capitalize on the tourist industry. The open
access emphasis of this alternative would provide more recreational opportunities, yet would translate
into just a few more jobs and income than Alternative C.

Alternative E: The emphasis in this alternative of restoring longleaf pine savannas and habitat for RCW
would reflect an increase in the jobs and income from timber harvesting. The recreation emphasis, as in
alternatives C and D, would include working with local communities to improve environmental
awareness. This would translate into more nature-based jobs like outfitters and guides and tourist based
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recreation support facilities that can help local communities capitalize on the tourist industry. Also, the
increase in rustic settings and facilities would likely draw the local residents to the forest.

2.4: COMPARISON OF MANAGEMENT PRESCRIPTION BY ALTERNATIVE

The 1986 Land Management Plan allocations are shown in the table below (1986 Plan, 3.17 and 3.18).
Management areas were designed using a mix of timber and recreation components. The management
areas were widely distributed across the forest. Each management area had goals, objectives and
standards for management direction.

Table 2.11. Alternative A: 1986 Plan, management area designations.

MA | MA Description Acres
1 Commercial timber/Car Touring 23,430*
2 Old Timber/Car Touring 5,805
2L Longleaf Pine/Old Timber/Car Touring 21,760
3 Commercial Timber/Hiking 7,065
4 Old Timber/Hiking 8,055
5 Modified Natural Areas 54,160
6 Administrative Areas 545

7 Developed Recreation areas 235

8 Wilderness Areas 30,000
9 Waterfowl Impoundments 870

10 Recreation Lakes 5075

*Note: 1,361 acres of the White Oak River corridor would be managed as Wild and Scenic Rivers until completion of further study of suitability.

A different approach was taken for Alternatives B through E. Each prescription has management
direction in the form of reference conditions and standards derived from the ecological classification
system and standards that provide thresholds for management actions.
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Table 2.12. Acres by management prescription for alternatives B through E.Note: Total acreages cannot be computed using

this table. This is due to the different ways primary and embedded prescriptions are used in different alternatives.

Alt. B Alt. C Alt C-Mod Alt. D Alt. E
Prescription '
Lakes 4,894 4,894 4,894 4,894 4,894
Wilderness 51,992 31,912 34,892 31,912 31,912
Wild and Scenic Rivers 3,351 3,351 3,351 0 3,415
Bear Habitat 0 39,175 37,120 39,175 38,765
Hardwood/Cypress Wetlands 5,717 8,014 7,447 11,427 8,278
Hardwood Restoration 1,575 1,575 1,575 517 1,699
Heritage/Water Based Recreation 1,007 1,439 1,439 1,317 N/A?
RCW Habitat Management Area | 37,845 46,656 46,203 43,324 64,639
(Longleaf Pine Savannas)
Mixed Pine Forests 4,049 4,451 4,449 9,114 N/A?
Developed Sites 1,014 1,020 1,020 1,020 2,152
Wildland/Urban Interface 0 5,181 5,181 5,181 2,351
Pocosin/Pond Pine Patches 14,229 13,377 13,311 13,298 N/A?
Natural Areas (Primary 63,924 0 0 0 0
Prescription)
Natural Areas (embedded) 0 47,730 47,730 42,452 47,730
OHV(primary prescription) 3,194

! Acres are not included in this table because the types of primary prescriptions and embedded prescriptions vary by alternative.
2 Total for Alternative E, Pocosin/Pond Pine Patches and mixed pine forests were rolled into RCW HMA prescription. Heritage/Water-Based Recreation
were rolled into Developed Areas.

Prescriptions are used to manage key features of the landscape. The locations of prescriptions are
displayed on maps on the following pages. Descriptions are located in the CNF Plan, Chapter 3. In
Alternatives C/C-modified, D, and E, the management of natural areas were embedded within other
prescriptions, such as Hardwood Cypress Wetlands, Wilderness, etc. In these cases, prescriptions were
secondary; they became a second level of land allocation.
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CHAPTER 3: AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

Chapter 3 describes the existing environment of the natural resources affected by the alternatives.
Descriptions include physical, biological, social, and economic characteristics. This chapter should help
reviewers understand the effects of implementing each alternative described in Chapter 2. Where there
is a discussion of Alternative C, this usually includes effects of Alternative C-modified.

Environmental consequences are the effects of implementing an alternative (with mitigating measures in
place) on the physical, biological, social, and economic environments. Direct environmental effects are
those that occur at the same time and place as the initial action. Indirect effects are those that occur later
than the actions or are spatially removed from the activity. Cumulative effects result from the
incremental effects of actions added to other past, present, and reasonably foreseeable actions, regardless
of what agency (Federal or nonfederal) or person undertakes the other actions. Cumulative effects can
result from individually minor but collectively significant actions taking place over a period of time.

There are potential adverse environmental effects that cannot be avoided. These effects result from
managing the land for one resource at the expense of the use or condition of other resources. Many
adverse effects can be reduced or mitigated by limiting their extent or duration. This is discussed
throughout the chapter.

The relationship between short-term uses of man's environment and the maintenance and enhancement
of long-term productivity is discussed. Short-term uses (effects) are those that occur annually or within
10 to 15 years of a forest plan implementation. Long-term productivity refers to the capability of the
land and resources to continue producing goods and services for 50 years and beyond.

For estimating the effects at the programmatic-Forest Plan level, the assumption has been made that the
kinds of resource-management activities allowed under the prescriptions are reasonably foreseeable
future actions to achieve the goals and objectives. However, the specific location, design, and extent of
such activities are generally not known at the time. The decisions are made on a site-specific (project-
by-project) basis. Therefore, the discussions here refer to the potential for the effect to occur and are in
many cases only estimates. The effects analyses are useful when comparing and evaluating alternatives
on a forest-wide basis, but is not intended to be applied directly to specific locations on the Forest.

3.1: Physical Environment

3.1.1: AIR QUALITY

Affected Environment

National Ambient Air Quality Standards (NAAQS) are set by the Environmental Protection Agency
(EPA) to promote a level of air quality sufficient to protect public health and public welfare. Public
welfare issues include forest and agriculture productivity, capital improvement protection, and
maintenance of recreation opportunities. The North Carolina Department of Environment and Natural
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Resources (DENR) has been delegated the responsibility of implementing and enforcing the Clean Air
Act (CAA) and the amendments for air quality in the CNF.

In 1977, the CAA and amendments established three classes of air quality to protect visibility and other
values. Class I is the most restrictive for allowing increased levels of pollution from new or modified
stationary sources (for example, a manufacturing plant, a pulp mill, or an electrical utility). All of the
CNF is designated as Class I, a designation that allows for a moderate level of additional air pollution
to accommodate industrial and urban development. The closest Class I area to the CNF is the
Swanquarter National Wildlife Refuge, about 35 miles to the northeast of the proclamation boundary.

The CAA of 1977 also provided NAAQS to protect the public health and welfare from the harmful
effects of air pollution. DENR responsibilities include monitoring the air to determine if NAAQS have
been violated. When air monitoring equipment measure values above NAAQS, the area (usually a
county) is designated as nonattainment. No areas in the forest are designated as nonattainment for any
criteria pollutant. The criteria pollutants are carbon monoxide, lead, nitrogen dioxide, ozone, particulate
matter, and sulfur dioxide. The Raleigh and Durham areas are the closest places to the forest designated
nonattainment; the pollutants causing the NAAQS violations there were ozone and carbon monoxide.
DENR has the responsibility and authority to develop plans to maintain NAAQS in North Carolina
through the State Implementation Plans.

A considerable amount of air pollution research has been conducted since the publication of the Land
and Resource Management Plan - Croatan and Uwharrie National Forests in 1986. Media reporting on
air pollution research generated public concern that air pollution could be adversely impacting terrestrial
and aquatic resources. Consequently, some people believe air pollution could be causing stress to forest
ecosystems or limiting the production of goods and services on the national forests. It does not appear
that current levels of air pollutants transported into the forest are causing adverse stress to the
environment or limiting the production of goods and services (based upon information presented later in
this document). A potential does exist that continued increases in ammonium emissions from livestock
waste containment ponds, combined with current levels of sulfate and nitrate deposition, could result in
negative long-term impacts on forest soils. Particulate matter releases from prescribed fires, by the
Forest Service and others, and wildfires are of greatest concern because:

1. The small particles produced from prescribed fires can have an adverse effect on human
health.

2. The large releases of particulate matter occurring with forest fires can impair visibility for
people driving their vehicles.

3. There is a potential to violate the NAAQS for particulate matter within 1 mile of a

prescribed fire.

Air Quality Assessment Techniques

County level estimates of sulfur dioxide, nitrogen oxides, volatile organic compounds, and particulate
emissions were obtained from the EPA for counties within 200 kilometers of the CNF proclamation
boundary. The emissions estimates were based upon updating the EPA 1985 National Atmospheric
Precipitation Assessment Program estimates for point sources (also called stationary sources), and area
sources (such as vehicle traffic, agriculture and forestry activities) that were projected to the year 1994.
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Each county was then placed into one of three categories (Table 3.1) based upon the categories used by
the EPA (1996).

An analysis was conducted to determine how close to the former NAAQS are ozone and particulate
matter (only for PM10) concentrations in the atmosphere. Ambient monitoring data were obtained for
ozone for the years 1983 through 1995, and for particulate matter for the years 1985 through 1993. The
monitoring sites selected were within 50 kilometers of the proclamation boundary. Descriptions of the
ambient monitoring data can be found in The Southern Appalachian Assessment Atmospheric Technical
Report (SAMAB 1996). Preliminary estimates of counties that may violate the new NAAQS were
provided by staff at the DENR.

Emissions of particulate matter from land management activities are of concern. Two approaches were
used to estimate how particulate matter emissions may impact air quality. The first approach used
surface meteorology data (obtained from a private company) to develop a historical database (for the
years 1984 through 1991) on how many days met the Region 8 prescribed burning guidelines (set forth
in Forest Service Manual 5100 - Fire Management, Region 8 Supplement 5100-93-3), except for
estimates of KBDI. Upper atmosphere data (obtained from the EPA) and the surface meteorological
data were then used to assess the ability of the atmosphere to disperse pollutants (called dispersion
index), and the risk of smoke forming smog along highways when the relative humidity is high (called
low-visibility risk index, or LVORI). Lavdas (1996) describes the theory and how to calculate
dispersion index and LVORI. The calculations for dispersion index and LVORI were obtained from the
VSMOKE model (Lavdas 1997). The FORTRAN computer code for VSMOKE was modified to
estimate hourly values of dispersion index and LVORI. The dispersion index and LVORI estimates were
combined with fuel moisture values to estimate the number of days during the year when prescribed
fires could be conducted. The second approach to evaluate particulate matter impacts used the
VSMOKE-GIS dispersion model to estimate the maximum distance downwind that specific particulate
matter concentrations may occur. The VSMOKE-GIS model is based upon the model developed by
Lavdas (1996) called VSMOKE. Estimates obtained from VSMOKE-GIS are for total suspended
particulates (TSP), and are defined as particulate matter 40 microns or smaller in size. VMOKE-GIS is
useful for predicting downwind concentrations of TSP, and evaluating the potential impact of smoke on
roadway visibility.

Status Of Air Quality In Relation To State And Federal Laws

Recently, the EPA promulgated tighter NAAQS because the scientific evidence supports stronger
standards to protect human health from both ground-level ozone and particulate matter. The previous
PM10 annual standard (50 micrograms per cubic meter) would be maintained in the future, but the 24-
hour standard will be revised. A violation of the NAAQS would occur if the PM10 concentration at the
99 percentile (using a 3-year average) is greater than 150 micrograms per cubic meter. Furthermore,
the NAAQS for particulate matter would reflect the scientific evidence that smaller particles, PM2.5 (2.5
microns or smaller in size), are important in impacting human health. The smaller particles are known
to penetrate deep into the lungs and can have an adverse effect on human lung function. There are two
forms of the PM2.5 standard. The annual PM2.5 standard would be violated if a community-oriented
monitored mean concentration (averaged over 3 years) exceeds 15 micrograms per cubic meter. The 24-
hour standard would be exceeded if the 98™ percentile concentration (averaged over 3 years) exceeds 65
micrograms per cubic meter.
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The DENR has conducted a preliminary statewide analysis of potential air quality based on current
emissions and monitoring data. This analysis suggests the potential exists for the number of counties
which would violate the new standards to increase. There is a possibility that 38 counties would violate
the new ozone standard, including Onslow County, which is adjacent to the Forest. Only four counties
have a high likelihood of violating the annual PM2.5 standard and none of the counties are near the
CNF. It should be noted that there is high amount of uncertainty about which areas would violate the
PM2.5 standard since there are few actual measurements of ambient 2.5 concentrations. The results in
Table 3.2 were obtained by multiplying PM 10 estimates by 0.56 to estimate annual PM2.5
concentrations. If the PM2.5 fraction is larger than 56 percent of the PM10, concentrations in many
other counties could violate the PM2.5 annual standard.

A violation (called nonattainment) of the ozone or particulate matter standard would require DENR to
develop a plan to bring the area back into attainment. The current laws do allow the DENR to define
how large an area is needed in order to reduce emissions so a specific area would attain the NAAQS.
For example, portions of the CNF could be included in a maintenance plan if Onslow County violated
the NAAQS for ozone. If this were to occur, any Forest action that emits pollutants, which can lead to
the formation of ozone, would need to be approved by DENR before the action is implemented.

What Are The Important Air Pollutants?

The words "air pollution" can invoke different images among people. Some people may imagine smog
hanging over a city, smoke coming from a stack at a factory, or a dark cloud following a vehicle. These
sources of pollution and many others have an influence on air quality at the CNF. Modern society
depends on the combustion of fossil fuels for transportation, electricity, manufacturing, and heating of
homes and businesses. The combustion of fossil fuels generates energy, but also produces toxic gases
and particulates. The emissions of air pollutants from human activity, along with gases and particulates
from biogenic (natural) sources, have the potential to impact the Forest. It is unlikely that any air
pollution impacts on the Forest can be traced back to a single source. Instead, any pollution impacts that
are occurring on the forest are a result of emissions both within and outside of the Forest. Emission from
sources further than 200 kilometers have the potential to influence air quality on the Forest. The
pollutants emitted into the air, which could have the greatest impact to forest resources, include sulfur
dioxide, nitrogen oxides, volatile organic compounds, and particulate matter. These primary pollutants
are emitted into the atmosphere and can undergo chemical transformation into secondary pollutants
which result in acidic deposition impacts to terrestrial and aquatic ecosystems, ozone damage to forest
trees, and visibility reductions. The following sections will address each of these primary pollutants and
how important the secondary pollutants formed are in impacting the forest resources.

Global climate change, resulting from emissions of carbon dioxide and other greenhouse gases, has
received widespread media attention, but will not be discussed at length in this report. There is concern
that if the climate is warming the possibility exists for a change in the plant species that compose a
forest. However, there is a large uncertainty associated with the amount of future climatic changes and
this uncertainty makes it very difficult to estimate what changes can be expected in the Forest over the
next 50 years.

Sulfur Dioxide, Nitrogen Oxides and Acidic Deposition

Acidic compounds are deposited on forests in rain, clouds, or directly from the atmosphere (called dry
deposition). The total amount of pollutant material deposited by these three mechanisms comprises
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acidic deposition. Sulfates, nitrates, and ammonia are the primary acidifying compounds. Sulfates are
secondary pollutants first emitted as sulfur dioxide, and nitrates are secondary pollutants first emitted as
nitrogen oxides. Concerns arise when excessive amounts of acidic deposition occurs within an area for
a long period of time. Repeated high annual deposition can eventually have adverse effects on soil
productivity because essential nutrients for plant growth are depleted from the soils. Furthermore,
aluminum occurs naturally in soil and can be released when soil acidity increases. Aluminum in a water
solution may interfere with a plants ability to take up essential nutrients. Increases in aluminum water
solutions in the soil further decreases in soil acidity (pH) can result in toxic effects to fish and other
aquatic organisms. It should be noted though that many streams in and flowing from pocosins are
normally acidic and naturally limit the amount and diversity of fish and other aquatic species. Acidic
rainfall can also have negative impacts on cultural resources and other structures. Estimates in 1990
indicate the pH of rainfall between 4.3 and 4.5, which is more acidic than natural rain (pH of about 5.5).

A majority of the counties within 200 km of the CNF have average to above average emissions of sulfur
dioxide in comparison to the rest of the United States. Coal-fired electrical utilities within 200
kilometers of the CNF are the largest source of sulfur dioxide. Nationally, coal-fired electrical utilities
are also the largest emitters of sulfur dioxide (EPA 1995). The CNF is located downwind of numerous
minor and small sources (less than 10,000 tons per year) and a few moderate-sized sources (10,000 to
25,000 tons per year) of sulfur dioxide. These sources, as well as others at further distances, are
contributing the precursors of sulfates that have the potential to affect the CNF. Implementation of the
CAA of 1990 would result in national emissions of sulfur dioxide being reduced by 50 percent;
therefore, sulfate deposition in the forest is expected to decrease in the future.

Nitrogen oxide emissions can also be transformed in the atmosphere to form nitrates that can acidify
forest soils. The primary (greater than 95 percent) form of nitrogen oxides emissions is nitric oxide
(SAMAB 1996). Nationally, both coal-fired electrical utilities and highway vehicles emit similar levels
of nitrogen oxides (EPA 1995), but within 200 kilometers of the CNF the dominant source of nitrogen
oxides is highway vehicles. Compared to other counties in the United States, the emissions of nitrogen
oxides from most counties are average to above average within 200 km of the CNF. The CAA of 1990
would also result in decrease emissions nitrogen oxides from industrial boilers, but national emission
levels would be allowed to increase after the year 2010. There may be some benefit to the CNF in that
the regional transport of nitrates and ground-level ozone may decrease. Furthermore, the EPA
Administrator has instructed the air quality agencies in North Carolina, South Carolina, Virginia, and
other states that further reductions in nitrogen oxides are needed. Reductions of about 35 percent are
being implemented so large cities in the Eastern United States can attain and maintain the ozone
NAAQS.

The emissions inventory obtained from EPA did not provide emission estimates of nitrogen from
agricultural sources. In recent years, there has been a large increase in the number of hogs being raised
for livestock in eastern North Carolina. The waste from the confined pigs is collected into containment
ponds. There is concern that large amounts of ammonium (a nitrogen compound) are being released,
and there are projections that there would be further increases. The analysis provided in this report
could not provide estimates of ammonium emissions near the forest. Therefore, there is a large
uncertainty about whether these emissions may increase acidification of sensitive soils in the coastal
environment.
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Results from the Southern Forest Commercial Research Cooperative (SFCRC) have concluded that
current amounts of acidic deposition are not adversely affecting the growth of southern pines.
Furthermore, current levels of nitrogen deposition may be improving the growth of southern pines since
low concentrations of soil nitrogen are known to be a limiting factor. Estimates of wet sulfate and
nitrate deposition in 1992 were less than 15 and 10 kilograms per hectare, respectively. Though these
values are low, there is concern that long-term negative impacts on soil productivity may occur because
some coastal soils are unable to offset the effects of acidic deposition (Fox and Mickler 1996).

Nitrogen Oxides, Volatile Organic Compounds, And Ozone

In addition to contributing to acid deposition, nitrogen oxides are an important component in the
formation of ground-level ozone. Ozone, a chemical composed of three oxygen atoms linked together,
is highly beneficial in the upper atmosphere. At ground level, however, when sensitive plants are
exposed to sufficient doses, ozone is capable of killing tissue. Ground-level ozone is formed through a
chemical reaction between nitrogen oxides and volatile organic compounds on hot sunny days.

Interestingly, the main source of volatile organic compounds is trees. In North Carolina, and elsewhere
in the Southeastern United States, nitrogen oxides are believed to be the limiting factor in the formation
of ground-level ozone.

Ozone enters a leaf through openings called stomates. Once inside the leaf, the ozone can kill cells that
produce food for a plant's growth. The results of the cell death can be seen on the upper leaf surface and
are referred to as symptoms. Symptoms of ozone injury have been found on sensitive plant species
throughout the southeast. Though no surveys have been completed in the CNF, symptoms of ozone
injury can probably be found on sensitive plant species in most years (Dowsett and others 1992). The
presence of ozone injury indicates that ozone exposures are high enough to cause a physiological
damage to the plant. The presence of injury in most years does not mean that forest trees are suffering a
growth loss from ozone exposures.

The SFCRC has concluded that pines throughout the South may be having a 2- to 5-percent annual
reduction in biomass growth. It should be noted though that the SFCRC studies used pine seedlings and
growth reductions were only seen when ozone exposures were significantly increased above ambient
levels. The 2- to 5-percent reduction was not seen in experimental trials, and the small growth reduction
that was observed was within the range of experimental error. It was suggested that the statistical
techniques employed could not distinguish the small growth reduction because of the small sample size
(Fox and Mickler 1996). Therefore, there does not appear to be a large degree of confidence that any
biomass reductions are occurring to southern pines in the forest.

Another relevant question to answer is: “What ozone exposures are known to cause growth losses and
how close are current ozone exposures to those that cause growth reductions for southern pines?" The
Southern Appalachian Assessment (SAMAB 1996) utilized experimental studies, including those of the
SFCRC, to determine at what ozone exposures growth reductions occur. Two statistics were necessary
to differentiate experimental treatments. The first statistic is the number of hours during the growing
season when hourly average ozone concentration are greater than or equal to 0.10 parts per million
(ppm). The second statistic adds together all of the hourly average concentrations for a growing season,
but places a greater weight on the higher hourly average concentrations. The second statistic is called
the W126 (Lefohn and Runeckles 1987). Loblolly pine was classified as a Level 3 species (SAMAB
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1996), which is a tree species most resistant to the effects of ozone. The threshold levels for growth
reductions for Level 3 species are a W126 value of greater than or equal to 66.6 ppm hours, and 135
hours where the hourly average ozone concentration is greater than or equal to 0.10 ppm (SAMAB
1996). An examination of available ozone monitoring data within and near the CNF shows that both the
cumulative (W126) value and the peaks (greater than or equal to 0.10 ppm) are well below the levels
needed to cause growth reductions in loblolly pine. Current monitored values indicate growth reduction
could have occurred to the most sensitive tree species, such as black cherry, but probably not to
moderately sensitive species like tulip-poplar. Little ozone exposure work has been accomplished with
longleaf pine, but this species is expected to have sensitivity similar to loblolly pines.

Ozone is potentially the most significant pollutant affecting forests in North America (Barnard and
others 1991), and it poses the greatest threat to vegetation on the CNF. Based on the information
presented, it does not appear that ground-level ozone is causing biomass loss there. Furthermore, the
lack of sufficiently high peak concentration levels of ozone also suggests that growth losses are not
likely to occur to southern pines in the next 10 to 50 years. More research is needed to determine if
current ozone exposures are large enough to cause damage to the CNF. Also, more research is needed to
know how many species are sensitive to ozone, especially in areas like pocosins where there is a large
diversity of plant species. Ozone exposures should remain stable or decrease slightly by the year 2010,
but exposures could increase if the population expands rapidly. An increase in population is likely to
result in more nitrogen oxide emissions from vehicles. Electrical facilities may need to generate more
power to meet air-conditioning demands, possibly causing increased nitrogen oxide emissions. The
nitrogen oxides would react with the abundant volatile organic compounds emitted by vegetation and
result in higher ozone exposures.

Particulate Matter and Visibility Impairment

Many counties within 200 km of the Forest have low to below average emissions of PM10, in
comparison to other counties in the United States. Within 200 kilometers of the CNF fugitive dust
sources such as unpaved roads and agricultural fields are the primary sources of particulate matter 10
microns or smaller in size (PM10). The 24-hour NAAQS for PM10 is 150 micrograms per cubic meter.
No monitors near the CNF have measured a violation of the PM10 standard. Although PM10 monitors
are present near the CNF the total suspended particulate (TSP) matter data was displayed in Figure 3.9
because more TSP data are available near the CNF. TSP monitoring data includes all particles less than
or equal to 40 microns in size and were used for NAAQS purposes prior to the PM10 standard.
Wergowske (1995) has reported that 300 micrograms per cubic meter of TSP are equivalent to 150
micrograms of PM10. TSP maximum concentrations for a year are well below the limit of 300
micrograms per cubic meter. In fact, the second highest PM10 values are considerably lower that the
annual maximum allowable PM10 value.

The EPA has promulgated a new particulate matter standard that emphasizes particles 2.5 microns or
smaller (PM2.5) in size. The previous change in NAAQS placed an emphasis on smaller particles (TSP
to a PM10 standard) and also lowered the maximum values of particulate matter permitted in the air.
The reason for considering a PM2.5 standard is because current medical research has shown that fine
particles have the greatest impact on human health. Also, fine particles are primarily responsible for
visibility reductions caused by regional haze that is present throughout the Eastern United States.
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Fine particles, PM2.5, are known to be more efficient at scattering light than larger sized particles.
Results from the Southeastern United States show that sulfates (which are very efficient at scattering
light) comprise the majority of the fine particle mass in the atmosphere, especially on days when
regional haze is the worst (SAMAB 1996). The light scattering appears as a uniform haze that veils
distant scenes, but this situation probably is difficult to notice on the CNF because large dark objects
(such as mountains) are not present in CNF vistas. Visibility reductions by regional haze are occurring
on the CNF and are a factor at reducing visibility at airports, and along highways.

Sources of air pollution outside of the Forest have an effect on visibility, and Forest Service prescribed
burning also has the potential to reduce highway visibility for short periods (less than 12 hours). About
80 percent of the particulates generated from prescribed fires are one micron or less in size (USDA
Forest Service 1976). Therefore, there is a potential for emissions from prescribed fire to impact human
health and reduce visibility along highways if smoke at ground level has high particulate matter
concentrations. Furthermore, it is possible that the PM10 NAAQS can be violated within 1 mile of a
prescribed fire. Studies conducted downwind of prescribed fires in Florida (Florida Department of
Environmental Protection 1993) and Texas (Hunt and others 1994) have demonstrated that monitored
maximum 24-hour concentrations exceeded the NAAQS.

Environmental Effects of Alternatives

Many Forest Service management activities emit air pollution into the atmosphere, but in most cases the
amounts are believed to be insignificant. Current pollution levels in the CNF are unlikely to violate the
NAAQS for sulfur dioxide, carbon monoxide, nitrogen oxides, and lead. There is a possibility that the
NAAQS for ozone could be violated, but nitrogen oxide emissions from current and proposed
management activities are unlikely to be a significant contributor to a violation of the ozone NAAQS.
Currently, the DENR does not anticipate a violation of the PM2.5 NAAQS in the CNF, but the Forest
Service believes that their management activities have a potential to exceed one or more of the NAAQS
for particulate matter. Therefore, the remainder of the analysis will focus on how changes in particulate
matter would affect air quality.

Many land managers and other technical specialists have discussed the need to increase the amount of
prescribed fire in the coastal ecosystems. Some reasons given include reducing fuels to reduce the
hazards and impacts of wildfire, and improving habitat conditions for threatened, rare, and endangered
species. The Forest Service currently has smoke management guidelines designed to minimize impacts
to smoke-sensitive targets, such as reductions to highway visibility.

The six alternatives have different levels of prescribed fire acres planned on an annual basis. The
current level (Alternative A) has 15,000 acres annually. The lowest level (12,000 acres) is for
Alternative B, and the highest number (25,000 acres) is for Alternatives C and E. Alternatives A, C, and
E will be the focus of the remainder of this analysis.

The Forest Service has assumed that 5 tons of fuel would be consumed (which is probably too high in
many cases) for each acre ignited. This much combustion is equivalent to releasing 0.15 tons per acre of
PM10 into the atmosphere. Therefore, current prescribed fire activities are releasing 2,250 tons per year
of PM10 into the atmosphere, and Alternatives C and E would increase PM10 emission by 1,500 tons
per year (for a total of 3,750 tons per year). It is expected that Alternatives C and E would increase
emissions in Craven County by 975 tons per year (65 percent), in Jones County by 225 tons per year (15
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percent), and in Carterret County by 300 tons per year (20 percent). The emissions inventory data
obtained from the EPA have no PM10 emissions for Carterett or Jones County, but Craven County was
listed as having 8,139 tons per year of PM10 emissions. The PM10 emission estimates for Craven

County was the 28th highest in North Carolina. Craven County would become the 27th highest county
of PM10 emissions if there is an increase by 975 tons per year, and the PM10 emission levels in all the
other counties remains the same. Therefore, the Forest Service is predicting that an increase in PM10
emission has a low likelihood of violating the PM10 NAAQS.

The Forest Service cannot predict if any of the alternatives would result in a violation of the PM2.5
NAAQS. The information supplied by DENR on which counties have the potential to violate the new
NAAQS has a high degree of uncertainty because of the assumptions made in converting the PM10
values to PM2.5. If the DENR assumptions are correct, then Alternative A and B are unlikely cause a
violation of the PM2.5 NAAQS. Actual monitoring of PM2.5 concentrations would be needed for all
the Alternatives, because prescribed fires have 80 percent of the emissions less than 2.5 microns in size.

Prescribed fires are ignited when smoke management criteria are met (set forth in Forest Service Manual
5100 - Fire Management, Region 8 Supplement 5100-93-3). A historical database of meteorological
data was compiled to estimate how many days per year prescribed fires can be conducted. The analysis
estimated 52 days per year have favorable atmospheric conditions for smoke dispersion, and adequate
fuel moisture to conduct the burning safely. A day was counted when, for at least 5 hours, the Smoke
Management Guidelines were met (except KBDI estimates), the dispersion index was greater than 30,
and the LVORI was less than 4 (Lavdas 1997). Historically, the Forest has been able to accomplish 300
acres of prescribed fire in a day. To obtain the 25,000 average annual burning in Alternatives C and E
would require the Forest to average 500 acres per day. Aerial ignition of one or more areas can easily
accomplish 500 or more acres of prescribed burning on any acceptable day.

Recently, the VSMOKE-GIS model has become available to assist with evaluating TSP (those particles
40 microns or smaller in size) concentrations downwind of a prescribe fire or wildfire. Historically,
prescribed fires on the CNF have been about 300 acres in size and consumed about 4 tons of fuel per
acres of long needle pines. For modeling purposes it was assumed that a heading fire technique would
be used, the active fire phase would last 4 hours, and that the active smoke phase would last 6 hours.
Starting with this basis, the values in Table 3.2 were used in the VSMOKE-GIS model to determine the
maximum distance downwind for three TSP concentrations. The TSP concentrations of concern were
750, 1,450 and 2,900 micrograms per cubic meter, and these concentrations correspond to
approximately 1.0, 0.5, and 0.25 miles visibility, respectively. The visibility distances assume a person
is standing perpendicular to the length of the plume, and looking through the plume.

The VSMOKE-GIS model estimates the maximum downwind distance for a specified TSP
concentration. The length of time for a specific TSP concentration at a specific point in the forest
cannot be determined with VSMOKE-GIS. With these facts in mind, the maximum downwind distance
is 3.2 miles for 750 micrograms per cubic meter, is 1.6 miles for 1450 micrograms per cubic meter, and
is 0.8 miles for 2900 micrograms per cubic meter. These results suggest that visibility could be reduced
for some time period to less than 1 mile if a highway is within 3 miles of a prescribed fire. However, the
Forest Service usually favors wind directions that would not carry a significant amount of smoke across
a highway. Furthermore, it should be remembered the risk of smoke impacts would be reduced in the
future as the amount of fuel consumed is less than 4 tons per acre. The reductions in fuels would occur
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with repeated burning of areas under prescribed fire management. Finally, the overall impacts to
highway visibility from prescribed fires are expected to be less than during wildfires. Overall emissions
from wildfires can be very large and smoke emissions continue during the night. Atmospheric
conditions ford dispersal of smoke and the high relative humidity increases the likelihood of fog forming
due to the increase in particulate matter in the atmosphere.

Table 3.1. Range in values (tons per square mile) used for each pollutant to place a county in an emissions category (U.S.
EPA 1996)

Category PMI10 NOx VOC S02

Low 0t0 6.9 0to1.13 0to1.21 0to 0.07
Below Average 6.9t010.3 1.13t02.4 1.21 to0 2.61 0.07t0 0.2
Average 10.3 to 14.2 24t04.6 2.61t04.76 0.2t00.7
Above Average 14.2 to0 19.7 4.6t011.4 4.76 to 11.53 0.7t0 4.8

NOx = nitrogen oxides, VOC = volatile organic compounds, PM10 = particulate matter 10 microns or smaller, SO2 = sulfur dioxide

Table 3.2. Listing of some of the important values used in the VSMOKE-GIS model

Model Variable Value Used
Check if time period is before sunset (daylight) [LTOFDY] T (true)
Check if plumes is assumed to rise gradually [LGRISE] T (true)
Total source emission rate of particulate matter [EMTQPM)] 2520
Total sensible heat emission rate [EMTQH] 1108
Background concentration of particulate matter [BKGPM] 40
Portion of emissions subject to plume rise [EMTQR] -.075
Size of fire [ACRES] 300
Stability Class [ISTAB] 3
Mixing Height [AMIX] 1000
Transport windspeed [U] 4
Initial horizontal crosswind dispersion [OYINT)] 5
Initial vertical dispersion [OZINT] 5

3.1.2. SOILS

Affected Environment

The CNF lies on the Lower Atlantic Coastal Plain of North Carolina. It is mostly on the Talbot Terrace,
with a maximum elevation of about 40 feet; a small portion in the Southeast is on the Pamlico Terrace
with a maximum elevation of less than 20 feet. The Suffolk Scarp, roughly paralleling the CNF's
southeastern boundary between the Neuse River and Bogue Sound, separates the older uplands of the
Talbot Surface to the west from the younger marine and stream terraces of the Pamlico Surface to the
east. Terraces of the Pamlico Surface extend farther inland along some of the larger streams.
Floodplains of streams throughout the CNF are long and variable in width; areas of salt marsh (mostly
small) occur adjacent to rivers, creeks, and bays below an elevation of approximately 2 feet.

The older uplands of the Talbot Surface make up most of the area of the CNF. A sizeable portion --
essentially the "core" of that part to the west of U.S. Highway 70 -- is overlain by large expanses of
organic soils on broad, undissected upland areas. The uplands are characterized by large areas of poorly
drained soils on broad, nearly level interstream divides. These large expanses grade into nearly level
areas of poorly drained soils at their fringes, which further grade into gently sloping, moderately well-
drained and well-drained soils near the streams or, less commonly, into well drained soils on short,
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moderately steep side slopes along the larger drainages. Nearly level to gently sloping stream terraces
occur along some rivers and larger creeks. Nearly level, very poorly drained and poorly drained soils
are on the flood plains.

Upland soils of the CNF formed in surficial sediments of the Talbot and Pamlico marine terraces or in
accumulations of organic matter on broad interstream areas. As a rule, the depth of the organic
materials is greatest near the center of the very broad undissected divides and thins-out toward their
fringes, then grading into mineral soils. Correspondingly, although these large areas of organic soils
appear to be perfectly level, they slope outwardly from the middle.

Environmental Consequences

Timber harvest activities disturb soils on log landings, skid roads, skid trails, and other scattered areas
in the proposed harvest units. Direct displacement of soil material (and the nutrients it contains) during
construction of skid roads and landings should be minimal on the nearly level (predominantly) to gently
sloping terrain characteristic of the CNF; however, skidding could result in some displacement on
heavily used trails. Except on sandy soils and soils with thick sandy surfaces (coarser than, and not
including, fine sandy loam), much of the disturbed area would be subject to compaction by logging
traffic during periods when soils are wet but not saturated. Puddling or rutting could result from
equipment use during wet weather or wet soil conditions.

While some areas could be adversely affected by compaction puddling and rutting, most soil
disturbances associated with timber harvest operations on the CNF would be of short duration and
would not adversely affect the sites. Region 8 Draft Soil Quality Standards require that “at least 85
percent of an activity area is left in a condition of acceptable productivity potential for trees or other
managed vegetation, following any land management activities.” Operating standards would limit the
areal extent of disturbances associated with timber harvest activities and preclude significant impairment
of the productive capacity of the soil. (Significant impairment, as used here, is in agreement with
Region 8 Draft Soil Quality Standards definition of "significantly impaired areas" as those that cannot
recover within the planning horizon.)

Harvested areas also may be disturbed by site preparation activities. The treatments and equipment
cover or traverse entire treatment areas, with variable effects. Depending on the site preparation
treatments selected and implemented to meet management objectives and regeneration requirements for
a site or stand, considerably more area may be disturbed than during the harvest and removal of timber.
Severe slash burns can adversely affect the soil through soil sterilization, altering of soil structure,
consuming soil organic matter, and loss of nutrients.

Mechanical methods of site preparation can seriously degrade soil productivity and displace significant
quantities if: (1) they displace surface materials (litter, duff, organic matter, topsoil) and the nutrients
contained therein from the site; (2) they cause significant soil compaction increasing bulk density, and
decreasing aeration.

The CNF Plan proposes seedbed preparation for natural regeneration or site preparation for planting to
be done either by broadcast prescribed burning (no piling) or by burning followed by a mechanical
treatment--either shearing (all clearcutting-planting units) or chopping (some natural regeneration units;
mostly in seedtree). Clearcutting and planting units on poorly drained soils also would be bedded,
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generally with the bedding being done in tandem with shearing as a single operation. On these low
phosphorus sites, phosphate fertilizer would be applied at a rate of about 92 pounds per acre of P205,
with the applications concentrated in the 7 foot wide beds. The proposed site preparation methods have
been determined to pose a low risk to soil productivity on most sites when properly applied (Final
Environmental Impact Statement, Vegetation Management in the Coastal Plain/Piedmont). Potential
effects of the selected mechanical methods are addressed in the following paragraphs; prescribed fire
effects are addressed elsewhere in this document.

There should be little or no effect on soil productivity due to soil erosion caused by the proposed
mechanical site preparation on the CNF. Chopping and shearing expose little soil, soil erosion is
minimal, and treated sites recover within 1 year. Bedding exposes and tills much soil, which effect
generally is offset by increased surface storage, and hence minimal erosion, on level sites; treated areas
require 3 years for recovery. However, where disturbed interbed areas are continuous over long
stretches and provide direct "conduits" for water flow, some erosion and off-site sediment delivery can
occur.

In addition to the previously noted relationships of moisture and surface texture to soil compaction
hazard, the number of machine passes and the presence or absence of protective ground cover (duff,
litter, slash) are important. "Compaction hazard is less for methods that remove little slash, litter, and
duff and require 1 to 2 passes than for those that remove much litter and duff and require several passes"
(Final Environmental Impact Statement, Vegetation Management in the Coastal Plain/Piedmont).
Chopping rarely increases bulk density or decreases aeration porosity (based on nine studies in the South
cited in the Final Environmental Impact Statement, Vegetation Management) and compaction from
shearing is also minimal. Bedding can ameliorate the compaction resulting from harvest operations and
from other site preparation treatments.

Some nitrogen could be lost by leaching from chopped and sheared sites (potentially 3 pounds/acre) and
from bedded sites (potentially 20 pounds/acre), but long-term effects would be negligible. Short-term
and long-term effects on other nutrients from these treatments would be negligible. Fertilization in
conjunction with bedding on some poorly drained soils would ameliorate or correct natural phosphorus
deficiencies and increase productivity of those sites.

All alternatives include prescribed fire for site preparation (alone, or followed by mechanical treatment)
and for vegetation management in established pine stands in some Landtypes. Some alternatives also
include prescribed fire of the Raised Peatlands Landtype (pocosins).

The effects of fire on soils are related to time and frequency of burning and fire severity (heat pulse
downward). A single fire of high severity can have serious long-term adverse effects on the site and soil
due to the consumption of organic matter, nutrient losses (volatilization during the burn; some leaching
afterwards), alteration of soil structure (affecting soil air-water relationships of mineral soils), and soil
sterilization. However, unlike wildfire occurrences, fire by prescription more commonly can be
conducted within parameters selected to protect resources by affording some degree of control over both
the intensity (heat pulse upward) and severity of the burn.

Site preparation prescribed fire, under any alternative, would be predominantly moderate, with
intermingled areas of light burning. Severe burning could occur in small, widely scattered areas
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comprising less than ten percent of the burned unit. Periodic underburns in established pine stands
would be light to moderate in severity, would include variable amounts of dormant season burning and
growing season burning, and would occur at frequency intervals as short as 2 to 4 years to as long as
every 5 years. Pocosin burning, as proposed in some alternatives, would occur at 5- to 12-year intervals.

Prescribed fire to prepare sites for establishment of even-aged pine stands would occur one time per
rotation on any given site, or once every 60 to 100 years (varies with the species and among
alternatives). Moderate burns would reduce the litter and duff on the site, with some exposure of
mineral soils, but soil organic matter would be little affected. Soil physical properties (structure) would
not be affected. Some nitrogen could be lost by volatization (up to 350 Ib/ac; less than 150 Ib/ac where
burning is light). Other nutrients would be little affected (favorable effects in light burns). Soil biota
would be reduced but would recover quickly. Overall risk to soil productivity would be minimal to low.

Most of the established pine stands, approximately 61,400 acres, would be prescribed burned from 2 to 5
times during the Plan period. Burning interval varies with species and among alternatives, but most
commonly would be 3-5 years, with two major exceptions: a 5 year interval for all pine species in
Alternative B; a 2- to 4-year interval for longleaf and for loblolly on longleaf sites in Alternatives C and
E. Except in longleaf, all of the prescribed burning would be done during the dormant season. In the
9,500 acres of longleaf, both dormant-season and growing season burning would be done (the
proportional amount of each varying among the alternatives).

Frequent (<3 yrs) growing season burns of any severity could pose a high to extreme risk to the long-
term productivity of any site/soil on the CNF. Less frequent (>3 yrs) light to moderate burns during the
dormant season would pose little risk. Burning in pine fuel types at frequencies proposed in any
alternative (all are >5 yrs), by stemming progressive fuels buildup, could reduce the number, extent, and
severity of wildfires. As a result, not as much area of soil would be disturbed by wildfire and
suppression activities, and adverse effects from wildfires would be smaller on sites where they do occur.
With no burning (burning proposed in all pine types), there could be a gradual, long term reduction in
soil productivity from weathering and leaching or an increase in adverse effects from wildfire
occurrences.

Sustainable longleaf pine straw harvest from suitable stands is proposed under alternatives C, C-
modified, D, and E. In addition to the effects involving the use of mechanized equipment, the actual
removal of the blanket of pine needless and loss from the site of incorporated nutrients also must be
considered. The potential effects from the operation of mechanized equipment would vary among sites
and would differ with time of operation. While there would be less concern on soils with sandy
surfaces, which comprise a significant portion of the CNF stands suitable for pine straw management,
soil compaction must be considered on soils with finer textures within 10 inches of the surface. Soil
compaction could be minimized by limiting equipment operations to dry periods on all sites.

Nutrients in the harvested pine straw are lost to the site. While a single harvest removal would have
little effect on productivity of most soils, frequent harvests without replenishment of the lost nutrients
(nitrogen and phosphorus of greatest concern) could adversely affect soil productivity and result in
significantly reduced yields. On the CNF, soil productivity would be maintained and sustained yield
attained by harvesting suitable stands no more frequently than every 3 years, and by applying sufficient
fertilizer to offset nutrient losses.
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Roller chopping to reduce fire hazard in the urban wildland interface is proposed for some acreages in
alternatives C, C-modified, and D. On the basis of previous discussion showing chopping for site
preparation to pose minimal risk to soils, roller chopping in wildland urban interface zones for fire
hazard reduction also should pose minimal risk.

Effects of Alternatives

A landtype is an ecological unit identified and mapped based on topographic, hydrologic, soils and plant
associations. Refer to the Biological Environment section of this chapter for descriptions of each
landtypes. The landtypes most affected are described below.

Landtypes Most Affected Among Alternatives

Most of the probable management practices involving ground disturbance would occur on 3 landtypes:
Peat mantled forest wetlands (pond pine, approx 32,000 acres); Pine Savannas and Flatwoods (longleaf
pine, approximately 27,000 acres) and Drainage headlands and broad interstream flats (mixed pine,
approximately 10,150 acres).

Estimates of soil disturbance for timber management range from 8 to 12 percent of the area planned for
operations. The estimates are based on monitoring data of CNF timber sales from 1993 to 1995. It
includes regeneration and thinning. Table 3.3 displays the amount of soil disturbance by alternative.

Table 3.3. Soil disturbance from timber management by landtype.

Landtype Acres of Soil Disturbed
Alternative A Alternative B Alternative C Alternative D Alternative E
C-modified
Pine Savannas 232 408 488 375 288
Peat Mantled Forest Wetlands 80 308 80 160 -
Drainage Headlands/Interstream | 184 348 160 240 --
Flats
Total 496 1064 728 776 288

The following discussion addresses each landtype by alternative:

Pine Savannas and Flatwoods (26,970 acres) - longleaf pine

Effects common to all alternatives: Soil would be disturbed along fire plow lines necessary to
prescribed burn most of the acreage of pine types. Although harvest methods and systems differ among
the alternatives, there would be some soil disturbance associated with timber harvesting activities,
including commercial thinning, under each alternative. There would be some soil disturbance associated
with intensive site preparation under each alternative.

Effects common to alternatives A, C, C-modified, and E: Some burned and sheared areas also would be

bedded.

Effects common to alternatives C, C-modified, D, and E: There could be impacts on soils in pinestraw
harvest areas. There could be some soil disturbance associated with mechanical treatments for fire
hazard reduction in the wildland urban interface.
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Areal extent of soil disturbance from proposed timber harvest activities would be least under Alternative
A and greatest under alternatives C and C-modified. Under Alternative A, there would be
approximately 230 acres of soil disturbance in the proposed clearcutting and thinning units, less than
half of the estimated 490 acres of disturbance associated with the clearcutting, shelterwood, and thinning
harvests under alternatives C and C-modified. Alternatives B and D are intermediate, with
approximately 375 and 410 acres of soil disturbance.

Peat-Mantled Forested Wetlands (31,840 acres) - pond pine

Effects common to all alternatives: Soil would be disturbed along fire plow lines necessary to
prescribed burn most of the acreage of pine types. Although harvest systems differ among the
alternatives, there would be some soil disturbance associated with timber harvest activities, including
commercial thinning, under each alternative.

Effects common to alternatives A, C, C-modified, and E: Since harvest activities would be limited to
commercial thinning, there would be no soil disturbances associated with site preparation for
regeneration of harvested areas.

Effects common to alternatives B and D: Prescribed burning alone would be used for site preparation of
some or all areas (all areas in Alternative B; some areas in Alternative D, which also includes burning
and chopping of some areas).

Effects common to alternatives C, C-modified, D, and E: There could be some soil disturbance
associated with mechanical treatments for fire hazard reduction in the wildland urban interface.

Areal extent of soil disturbance from proposed timber harvest activities, including thinning, would be
least under alternatives A, C, C-modified, and E and greatest under Alternative B. Under alternatives A,
C, C-modified, and E, there would be approximately 80 acres of soil disturbance in the proposed
thinning units, roughly one half of the acreage that would be disturbed by the seedtree and thinning
harvests under Alternative D and one quarter of that associated with group selection and thinning under
Alternative B.

Drainage Headlands & Broad Interstream Flats (10,150 acres) - mixed pine

Effects common to all alternatives: There would be soil disturbance along fire plow lines necessary to
prescribed burn most of the acreage of pine types. Although harvest methods and systems differ among
the alternatives, there would be some soil disturbance associated with timber harvest activities, including
commercial thinning, under each alternative. Prescribed burning for site preparation would be followed
by mechanical treatments in some alternatives.

Effects common to alternatives A, C, C-modified, and D: Some soil would be disturbed by intensive site
preparation (burning and chopping in D, and burning and shearing in A and C).

Effects common to alternatives C, C-modified, and D: Some soil would be disturbed by mechanical
treatments for fire hazard reduction in the wildland urban interface.

Areal extent of soil disturbance from proposed timber harvest activities would be least under alternatives
C and C-modified and greatest under Alternative B. Approximately 160 acres of soil would be
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disturbed under alternatives C and C-modified, slightly more area, roughly 185 acres, would be
disturbed under Alternative A, which proposes a comparable amount of thinning plus some clearcut
harvest units. There would be approximately 240 acres of soil disturbance associated with the proposed
seedtree and thinning harvests under Alternative C and 350 acres associated with the group selection and
thinning harvests under Alternative B.

Alternative E: There is no projected activity for restoration in this landtype for Alternative E.

Effects to Landtypes Least Affected

Effects common to all Alternatives

Four landtypes have few activities scheduled in any alternative: Raised Peatlands (75,230 ac), Lake and
Stream Swamps (7,750 ac), Hardwood Terraces and Slopes (3,500 ac) and Tidal Streams and Estuaries
(1,300 ac). Prescribed fire and plowlines are the activities that may affect the raised peatland
(pocosins). Alternative C, C-modified and D have objectives for about 74,000 acres prescribed fire in
the pocosins. About 500 acres of soil would be disturbed by plowlines, if the pocosin were burned in
blocks of 20,000 acres. This is less than 1 percent of the pocosin landtypes. About 125 acres of
plowline disturbance would occur for Alternative E.

The following discussion addressed each of these landtypes by alternative.

Raised Peatlands (75,230 acres) - pocosin
Effects common to all alternatives: There would be no soil disturbance from timber harvest activities or
from other non-fire activities.

Effects common to alternatives A and B: Probability of the occurrence of occasional large, severe
wildfires -- including ground fire -- would remain high due to the continued growth of dense, highly
flammable pocosin vegetation and high fuel loading over large expanses of organic soils. Ground fire
associated with catastrophic wildfires could result in the ignition and loss of organic soils over large
areas. Not only would burning generally be more extensive in such wildfires than in either prescribed
burns or wildfires in a prescribed burned area, but there would be a much higher risk of fire escape into
adjacent managed forest land. A precise comparison is impossible, but the areal extent and severity of
the fire and fire suppression related soil disturbances could far exceed those in prescribed burned areas.

Effects common to alternatives C, C-modified, D, and E: There would be some soil disturbance
associated with fire plow lines. The increased frequency of burning (regular prescribed fire versus.
occasional wildfire) and the exposure of soils in firelines could increase the risk of organic soil ignition.
However, with the higher degree of control (conditions, timing, etc.) inherent to prescribed burning, the
area's extent and losses from ground fires during the Plan period would be expected to be less than can
occur (and in recent history has occurred) during a single large wildfire of high severity. Areal extent
and severity of soil disturbances from prescribed burning could be less than would result from wildfires
and fire suppression activities in the absence of prescribed burning.

Lake and Stream Swamps (7,750 acres)

No management activities that would directly affect soils are proposed in any alternative. However,
these areas could be indirectly affected by activities on adjacent landtypes. Sedimentation from the
transportation system, areas disturbed by timber harvest and site preparation activities, interbed areas in
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plantations, fire lines, etc. could occur; the extent of sediment delivery to the lake and stream swamps
would be a function of the nature and areal extent of soil disturbances on -- and existence of direct
"linkages" for sediment delivery from -- other landtypes, as modified by the effectiveness of measures to
prevent movement of sediments from those sites.

Hardwood Terraces and Slopes (3,500 acres)

Soil disturbance would be minimal under any alternative. Under alternatives C, C-modified, D, and E,
approximately 10 acres would be cleared, plowed, and revegetated with selected plant species to
establish wildlife openings. Under Alternatives A, B, C, C-modified, and E limited skid trails across
these areas may be used to remove pines from restoration areas. No other management activities that
would directly affect soils are proposed in any alternative.

Tidal Streams and Estuaries (1,300 acres)

No management activities that would directly affect soils are proposed in any alternative. However,
these areas could be indirectly affected by activities on other adjacent landtypes, as previously discussed
(see the Lake and Stream Swamps Landtype discussion).

3.1.3. WATER RESOURCES

Affected Environment

CNF is characterized by low elevation, low relief, large expanses of organic soils, high water tables, and
ill-defined watershed boundaries. The area is bounded on the north by the Trent and Neuse Rivers, on
the west by the White Oak, on the south by Bogue Sound, and on the east by the Neuse River and the
Clubfoot Creek/Harlowe Canal/Harlowe Creek system.

Soils range from excessively drained deep sands to thick peat organic soils. Percolation rates range
from very rapid (>20.0 inches per hour) to extremely slow (<0.06 inches per hour), with the latter quite
common (SCS, 1981). The slow percolation of water results in high water tables over much of the area.
These water tables are often at or near the ground surface during the winter in the very poorly and
poorly drained soils. Precipitation rates of sufficient duration to exceed the soil permeability frequently
result in temporarily perched water tables during any season of the year. Due to very low soil
permeability rates, groundwater recharge of underlying aquifers is not considered significant: probably
not more than 0.5 inches per year (Heath, 1975).

The highest elevation on the district is approximately 42 feet above mean sea level in the area about a
mile northwest of Great Lake. Land slopes are generally less than 1 foot per mile, but they may be
considerably greater along the outer boundary near the major rivers. Watershed divides are commonly
ill defined due to the low relief and high water tables. These divides can change with rising or falling
water table levels. On Great Lake, the direction or location of outflow can change with wind direction.
The result is that during wet periods or large storms, water may be discharged into different outlets or
canals flow in different directions than during baseflow conditions.

Stream systems on the Croatan range from well-defined channel systems to ill-defined wet depressions
on the land surface. Some stream reaches have been altered in the past by "channelizing" which
includes straightening, deepening, and widening. The work was accomplished to provide adequate
outlets for drainage ditches and canals. The geometry of natural channels is controlled by the soils
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adjacent the channel, the drainage area, the channel gradient, and the extent of tidal influence. Stream
characteristics are more fully described in the Aquatic Ecosystem Classification section and in the
Fisheries Resource Report.

Streams in the pocosins and other areas with organic soils tend to be poorly defined with large width-
depth ratios. Floodplains tend to be wide. These streams also have few distinct tributaries. Runoff,
both base flow and stormflow, enters the channel system along the entire channel length rather than at
discrete outlets. In very general terms, this results in slower rises and slower falls of stream levels in
response to small or minor storm events, which may last for days or more than a week. Storms with
enough precipitation to saturate the soil or root mat would produce rapid runoff. Most stream reaches
are eco-classed as: non-tidal, bottomland hardwood, narrow, shallow, low pH, and low conductivities.

Streams in areas of mineral soil tend to be better defined with smaller width-depth ratio. These areas
also tend to have more distinct tributaries. Floodplains tend to be narrower than those of pocosin
streams. There are few of these stream reaches and they are generally eco-classed as: non-tidal,
bottomland hardwood, narrow, shallow, high pH, and medium conductivity.

The third type of stream reaches are those that open into tidal waters such as the White Oak, Neuse,
Trent or Newport rivers. These reaches are wide and deep due to the ebb and flow of the tide eroding
the channel bottom and banks. They are generally eco-classed as: tidal, bottomland hardwood, wide,
deep, high pH, and medium or high conductivity.

Canals were constructed on a limited area of the CNF during the 1950's and 1960's. Adjacent private
land has been ditched in more recent years, with the outlets into streams or canals passing through CNF
land. These canals were established in both organic and mineral soils for various purposes including:
agricultural cropping, forest management, and road construction. These existing canals are in various
states of maintenance. Those still needed, such as for road drainage, still function and are maintained.
Others, such as those in the old agricultural areas, do not function, while still others have been
purposefully plugged in an attempt to restore the wetland hydrology to the sites.

Lakes on or adjacent to the CNF include: Catfish, Great, Long, Little and Ellis Lakes. These are
blackwater lakes whose origins have not been conclusively determined. They occupy shallow
depressions on the landscape with maximum depths ranging from about 5 to 10 feet (Loftin 1985). The
lakes receive some surface water inflow from adjacent higher pocosins. Much of the input, however, is
from precipitation. Each lake has one or more outlets, but the rate and direction of discharge depends on
the direction and velocity of the wind and the lake water level. Normally, Catfish Lake discharges into
Blackswamp Creek and Great Lake outlets into Hunter Creek, both of which are tributaries to the White
Oak River.

Runoff from the Croatan is either surface or subsurface, depending on water table levels. Generally the
water moves through the more porous soil layers as interflow or "sheet flow" into streams, ditches, or
estuaries. When the water table is high, movement can be rapid through the root mat or over the ground
surface if the soil is saturated. In well-drained sandy soils, all the runoff is from subsurface flow.
Runoff is highest during the winter, and stormflow peaks may be delayed for several days after the event
due the slow movement of the water into the drainage system. Runoff is lowest during the growing
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season because evapo-transpiration (ET) creates water storage in the soil profile to detain or retain the
storm water from the streams.

Water quality of area lakes and streams is only minimally influenced by activities on the CNF. Within
the Forest, the soils are the overwhelming factor in the quality. Once off the CNF, private land
development, both urban and suburban, is the most significant factor. The Neuse River, for example, is
a very important river for the Forest. However, virtually all its watershed is upstream of the Forest. The
River is and has been degraded for many years by human use and development. While there are no
direct actions that the Forest Service can take to significantly improve the Neuse, the Agency continues
to encourage and support State and individual efforts to clean up the River.

Land management practices that change a site's evapo-transpiration rate or the infiltration rate of the soil
may affect the hydrology of that site. Timber harvesting, site preparation, burning, and ditching and
draining are the practices most likely to be considered for use on the CNF which could affect the
hydrologic regime. The magnitude of the impact of any of the activities depends on the areal extent of
the activity and intensity of the activity if it involves changes in vegetation.

Compliance with Federal and State best management practices (BMPs) and regulations regarding
wetlands, timber harvesting, soil disturbance, and pesticide use would limit or eliminate environmental
effects from these activities.

Timber harvesting changes the site's rate of evapo-transpiration in proportion to the percentage reduction
in basal area removed. Generally there would be an increase in total runoff if the excess soil water can
drain below the root zone. On wet sites where the water table is near the ground surface, the extra water
is lost through increased transpiration of lower vegetation and by increased evaporation from the soil
surface. Studies in the Florida flatwoods (Swindel and others, 1983) showed an increase in flow of only
about an inch for clearcutting a slash pine stand followed by mechanical site preparation.

Water table depths generally would be higher on sites after timber harvesting and would remain high
until the ET rates return to preharvest levels. How high the water table rises depends on the rainfall
inputs and the hydraulic conductivity of the soil. The low hydraulic conductivities of the poorly and
very poorly drained sites cause the water table to rise, possibly to the ground surface, and remain there
until dry periods or until vegetation is re-established. It is this rise in water table that makes forest
regeneration on very poorly drained soils difficult.

The changes in runoff, soil moisture and water table depths associated with removal of vegetation would
generally last for several years, with the greatest changes occurring in the first years and less change in
each subsequent year. Soil moisture and water table changes would only be observed on the project site
and not off-site. Runoff changes should not be observable in receiving streams except as slightly wetter
conditions further upstream early in the growing season.

Site preparation generally prolongs whatever initial change resulted from the timber harvest, no new or
additional effects should occur. By preventing the regrowth of vegetation for a growing season or more,
site preparation delays the normal decrease in effects. There should be no off-site impacts from site
preparation if the project complies with the appropriate BMPs and forest practice guidelines.
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Bedding is commonly used where seasonally high water tables may kill new trees. Beds, or raised soil
mounds, provide a zone of aerated soil where the tree roots can develop. Bedding would not affect oft-
site hydrology if the beds are not directly connected to a ditch or stream channel. Thus, rapid runoff of
surface water and the transport of sediment are avoided.

Timber harvesting without surface water management would not significantly change the runoff peak
rates or timing of flows leaving the site. Unless the site is compacted to a large extent, infiltration rates
would not be changed, but soil moisture and water table levels would increase. Runoff from the
harvested area would not reach stream channels any more rapidly than before harvesting.

Permanent changes in vegetation type or amount can affect the site's runoff. The effect on runoff is
related to change in the site's ET. Total runoff from the site would be increased if the rate of ET is
reduced, such as by changing from a fully stocked timber stand to a grass cover. Total runoff would be
decreased if the type of vegetation is changed to one that has a higher ET rate or the vegetation stocking
is more dense.

Ditching and draining are applied to forest sites for several reasons. One purpose is to keep the water
table below the ground surface during the operation to improve site operability, prevent site damage, and
extend the operating season. A second purpose is to increase aeration in rooting zones during the
establishment of the new trees.

Ditching can lower growing-season water table depths for a distance of about 150 to 200 feet out from
the ditch. The greatest effect is immediately adjacent the ditch, however. Skaggs et al. (1980) showed
that the water table depths on drained and undrained mineral soils were nearly identical and concluded
that ET was the principal factor controlling water table depth. Duncan and Terry (1981) state that tree
transpiration is most effective if the soil is not saturated. One researcher has suggested that the primary
benefit of ditching is to lengthen the growing season of the trees immediately adjacent to the ditch.
These trees start growing earlier in the season, drawing down the water table for the adjacent trees, and
so on. The net effect is an advancing drawdown of the water table across the site away from the ditch so
all the trees start growing earlier than they would without ditching.

Using the results of drainage models, Skaggs (1995) states that total water yield from drained pine
forests is less than from undrained pine forests. His comparisons are, in order of greatest to least water
yield: natural pocosin, pocosin with 660-foot drain spacing; pocosin with 330-foot drain spacing; pine
plantation with 660-foot spacing; and pine plantation with 330-foot drain spacing. He also cites studies
showing that controlled drainage has less total water yield than does uncontrolled or free ditch drainage.

A controversy exists over the effects of ditch and draining on the estuarine system. The estuarine
system is very valuable for the production of both marine fish and mussels. Some opinion holds that the
reduction in productivity of the sounds and estuaries is due to the increased fresh water stormflow
discharge that results from the construction of canals and ditches for pine plantations and agricultural
activities. Other opinions hold that some ditching and draining may actually improve freshwater runoff
regimes by retarding stormflow since the precipitation would infiltrate the soil and hence take longer to
reach stream channels and the estuarine system.
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Hydrology restoration by plugging existing ditches and canals or restricting flow in these channels
would have the opposite effects of the construction of new ditches and canals. Water tables up stream --
higher on the hydraulic gradient from the plug or flow control structure -- would be higher during the
growing season, resulting in a shift to a wetter wetland vegetation type. This higher water table could
also result in more and longer delayed stormflow, since less storage would be available for precipitation.
The hydrologic regimes of these sites should eventually become more natural and less like the altered
system.

Burning, either as wildfire or as prescribed burning, would change the amount of vegetation on the site
and hence the site's ET. If a large amount of vegetation were killed on the site, the water table would
raise, particularly during the growing season. This rise may cause a limited increase in streamflow
(water yield) from the area.

The chemical nature of the water may change somewhat, depending on the intensity of the burn and the
type of vegetation burned. Burning can increase the conductivity of the water and increase the levels of
nitrate and nitrite nitrogen and phosphate phosphorous. These increases diminish quickly both with
vegetation regrowth and dilution from rainfall. Unpublished data (Rutledge, 1995) indicates that these
increases are small and highly variable. Most of the increased nutrients in the water are taken up by
vegetative regrowth.

The duration of the effect would depend on how quickly the vegetation regrows or reoccupies the site.
Dormant-season burning effects would be delayed, not becoming observable until the early part of the
following growing season because non-growing season water tables are normally high. Growing-season
burning effects would be more immediate. Effects from both burns would diminish as soon as
vegetation regrowth begins.

Environmental Consequences By Alternative

Potential Environmental Effects of Probable Land and Resource Management Activities

Alternative A: Implementation of Alternative A would not change the hydrologic conditions from
present. Current trends in ET, water table levels, streamflow, and water quality would not change from
present.

Alternative B: Implementation of Alternative B would not observably change the hydrologic effects
from those of Alternative A. Locally in project areas, the water yields from timber harvest areas would
not be as large as those of Alternative A. Changes due to burning would be slightly greater. Restoration
of hydrology by plugging existing ditches and canals or installing flow control structures would result in
slightly higher growing season storm-flows, but should not change dormant season flow. Some new
wetland areas may be created in the hydrology restoration area, but increased wetness would be the most
observable effect.

The effects of implementation on water quality depend on the areal extent of individual projects and
their dispersion across the landscape. This rule is particularly true for the drainage systems. Large areas
of dormant season burning may temporarily increase stream water conductivity, and nitrogen and
phosphate concentrations in water. These increases are not expected to be observable beyond the first or
second untreated stream or canal confluence.
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Hydrologic changes that do occur would be observable primarily on the project area. Due to the small
magnitude of the changes on the specific area and the limited area on which they occur, the changes
should not be observable in streams or canals beyond the first or second tributary or branch confluence.
Chemistry of the receiving waters would not be observably changed. Changes would not cause new or
increase existing localized flooding. New wetlands would not be created downstream by changes in
drainage patterns.

Alternatives C, C-modified, and E: Implementation of Alternative C would have slightly greater effects
than those of Alternative B due to the increased level of vegetation alteration activities, particularly
burning and timber harvesting. Even with these increased activities, the hydrologic effects of this
alternative would not be readily observable in the streams or canals beyond the first or second tributary
confluence.

Alternative D: Implementation of Alternative D would have approximately the same hydrologic effects
as the implementation of Alternative C. Construction of drainage ditches would be limited on any one
site, limiting the effects to the immediate site and for a short distance downstream in the receiving canals
and streams. However the effects should not be readily observably beyond the first or second tributary
confluence.

3.1.4. FIRE/FUELS/WILDFIRE RISK

Affected Environment

Evidence of human settlement in and around the Croatan dates back over 7,000 years. Anthroprogenic
fire practices have had significant influence on the development of the area's ecosystems. Current
studies indicate as much as 95 percent of the original (i.e., pre-European settlement) vegetation of the
Croatan appears to have been either distinctive fire communities or vegetation whose structure and
species were influenced by light ground fire. Notable exceptions were some freshwater marshes in the
lakes, and small areas of beech and other mesophytic hardwoods that were naturally protected from fire
by ravines and steep, moist slopes (Frost, 1996).

When fire prevention programs were initially implemented in the region, the number of wildfires and the
amount of indiscriminate burning began to decline. However, in some fire regimes, such practices led to
virtual fire exclusion, which in turn led to an artificial advance of forest succession and unnatural fuel
loadings. Such is the case with the longleaf pine-grassland ecosystems and the pocosin ecosystems that
cover most of the CNF.

Fuel conditions affect wildfire risk and the potential for damage to resources. While the Croatan
experiences wildfires all year long, mid-October through mid-December and mid-February through most
of May are considered to be the times of greatest fire occurrence and resource damage.

Fire records for 1970 through 1994 show that the Croatan has had a total of 472 fires that burned 52,448
acres (PCHA/NFMAS). The averages are 19 fires and 2,098 acres per year. As can be seen by the table
below, humans have the largest impact on the Croatan's wildfire occurrence. Lightning-caused or
natural fires are relatively infrequent, but can burn significant acreages. While they can occur anywhere
on the landscape, lightning-caused fires in isolated areas such as pocosins can go undetected for several
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days, and access may be difficult thus contributing to fire size. Under current direction, all wildfires are
suppressed.

Table 3.4. Number of fires by statistical cause on the Croatan National Forest 1970-1994 (Total For All Years) Acres
(1,000s)

Lightning | Equipment | Smoking | Camp- Debris Railroad | Arson Children Misc. | Total
fire Burning

15 14 17 19 87 9 203 56 52 472

3 0 0 1 3 0 42 0 3 52

The biggest wildfire risks on the CNF are large, contiguous areas of heavy, highly flammable fuels
resulting from years of fire exclusion, and in wildland urban interfaces resulting from 20 years of
community development adjacent to forest land. A wildland urban interface is defined as the line, area,
or zone where structures and other human developments meet or intermingle with undeveloped wildland
or vegetative fuels (Federal Wildland Fire Management Policy and Program Review, 1995). Marine
Corps Air Station Cherry Point borders the northeast portion of the Forest, and accounts for part of the
large influx of people to the area in recent years. In addition, the coast draws both permanent and part-
time residents to the area. Industrial timberland also adjoins the CNF in several places. Except for a
few areas along Highway 58 (the western edge of the Forest), the CNF is virtually surrounded by urban
interface. Close proximity to forest land with hazardous fuel loadings make many urban developments
extremely vulnerable to destruction by wildfire. With this increase in values at risk, the Forest Service's
role in wildland fire protection and suppression has increased.

Fuels Associated with Plant Communities

The longleaf pine-grassland (chiefly wiregrass and bluestems) ecosystem historically dominated upland
sites on the Coastal Plain in the Southern United States (Landers and others, 1993). This ecosystem is
distinguished by open pine forests, woodlands, and grass-dominated savannas, all of which are
intricately integrated with multiple vertebrate and invertebrate species use. These systems and their
components exist, and in most cases, thrive on effects resulting from disturbances such as fire. Under
the current land classification system, there are approximately 6,000 acres of existing longleaf and
30,000 acres suitable for longleaf pine forest systems.

In the Croatan Wildernesses, which are primarily pocosins, the entire wilderness character is being lost
with fire exclusion. Hughes (1996) estimated that presettlement North Carolina peatlands originally
supported around 5 million acres of canebrake, a fire dependent vegetation community. Frost
(unpublished) estimated the presettlement fire recurrence rate on the CNF to be 1-3 years. As a result of
fire exclusion, what was once one of the principal and most extensive types of presettlement coastal
peatlands has now largely evolved to pocosin, red maple, and bay forest types.

Apart from rain, the only water movement in a pocosin system is an outwardly flow. Fire is the primary
force for nutrient cycling; without fire, decomposition equals or is less than the rate of litter production.
This continual buildup of the organic layer, combined with a succession towards a dense shrub or mesic
hardwood forest leads to decreased species diversity. In addition, drought, low fuel moistures, and the
chemical composition of pocosin vegetation can result in explosive fuel conditions. Wildfires often are
so severe that much of the deep organic soil is consumed, the hydrology is changed, and succession
regimes are slowed.
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Another land type associated with frequent fire return intervals on the CNF is pond pine woodland. It
occurs in transitional areas where soils range from wet organics to poorly drained mineral soils.
Serotinous cones and epicormic sprouting make pond pine highly adaptable to fire.

Wildfire Suppression and Prescribed Fire

Several factors, including flame length and rate of spread, determine the difficulty of wildfire
suppression. Fire intensity or the amount of heat produced over a period of time, influences the amount
of resource damage that occurs during burning. These fire characteristics are affected by weather
conditions and fuel properties. While we have no control over weather, we can manipulate fuels by
changing the type, amount, arrangement and size available for ignition.

Fuel conditions on the Croatan vary by vegetation type, position on the landscape, and disturbance
history. In addition to wildfire, other types of disturbance that affect fuel conditions include prescribed
burning, mechanical fuel treatments, insect and disease infestations, weather events such as hurricanes
and tornadoes, and silvicultural activities such as timber harvest and stand improvement.

Recently, prescribed fire has been applied to an average of 8,200 acres per year during the dormant
season (October-March) and 200 acres per year during the growing season (June-August). Dormant
season burning is conducted when weather conditions are cool and fuel moistures are high. These fires
result in consumption of small dead fuels and an immediate reduction of fire danger. Dormant-season
burning also stimulates browse and forb production. While dormant season burning benefits most
wildlife, it can actually result in increased fuel loads in some areas unless it is done at 1- to 2-year
intervals.

Growing-season fires are often applied to longleaf pine ecosystems when the weather is hotter and fuels
are drier. These conditions result in greater consumption of both dead and live fuels and more effective
understory kill. Once the initial fuel conditions are reduced, low-intensity prescribed fire can be applied
at frequent intervals, producing the open, park-like understories characteristic of longleaf pine forests of
the past. Treated longleaf forests become much less susceptible to devastating wildfires due to reduced
fuel loads in the understory. These conditions can be maintained by continuing to apply low-intensity
fire at frequent intervals. However, growing season burning in the Coastal Plain can be very physically
demanding for personnel due to extreme temperatures. Prescribed fire is also often applied to areas after
timber harvesting. Residual slash is reduced and mineral soil exposed to aid in reforestation.

Disturbances such as tornadoes and hurricanes can have a significant impact on fuel conditions and
prescribed fire activities. The summer of 1996 brought two category 3 hurricanes (Bertha and Fran).
The effects of these two hurricanes vary across the forest. On the southern part of the forest, much of the
vegetation was heavily inundated with saltwater, leaving the trees weakened and the understory
vegetation salt-cured. Fuels became even more flammable than before. Many hardwood drains, once
considered barriers in fire spread, are now full of large trees that have toppled over due to weakened root
systems. Many natural barriers have been eliminated, providing continuous fuels for fire spread.

Several pine plantations, which initially appeared undamaged, received enough wind to result in a
timber condition known as "shake" in which the growth rings of the tree separate causing it to slowly die
or become insect and disease infested.
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In addition to increased fuel loads produced by recent storms, the CNF is beginning to experience insect
outbreaks resulting from the weakened conditions of many pine stands. Tree mortality, as well as some
integrated pest management practices would contribute to additional fuel loadings in some areas of the
forest. Widely scattered areas are beginning to exhibit conditions closely representative of a slash fuel
model.

Current fuel conditions on the CNF have been shaped by all of the above activities. The prescribed fire
program has developed into a fairly aggressive one. However, there are still large parts of the CNF that
have had little or no fire activity in the last century, resulting in hazardous fuel conditions.

Fuel Models

Fuel types fall into four groups -- grasses, brush, timber, and slash (Anderson, 1982). Differences in fire
behavior among these groups are related to fuel loads and their distribution among the fuel particle size
classes. Fuel load and fuel bed depth are significant fuel properties that help to predict whether a fire
would sustain ignition, what its rate of spread would be, and what amount of heat it would produce. We
can build a relative risk analysis based on information produced by this type of modeling.

Grasses (FMs 1-3) and brush (FMs 4-7) are vertically oriented and rapidly increase in depth with
increasing load. Timber litter (FMs 8-10) and slash (FMs 11-13) are horizontally positioned and depth
slowly increases as load is increased. These fuel models are widely used to predict fire behavior. Each
fuel model is described by the fuel load and ratio of surface area to volume of each size class; the depth
of the fuel bed involved in the fire front; and fuel moisture including that at which fire would not spread,
called moisture of extinction.

The criteria for choosing a fuel model include the fact that fire burns in the fuel stratum best conditioned
to support it. Fuel models help the user to estimate fire behavior. Situations may arise where one fuel
model represents rate of spread most accurately and another best describes fire intensity. Fuel
conditions on the CNF were mapped and analyzed based on landtype, forest type, soils, and disturbance
history.

In wildfire suppression, rate of spread and flame length largely influence fire suppression tactics. For
example, direct attack by hand crews is usually considered effective at flame lengths of 4 feet or less.
At flame lengths greater than 4 feet and up to 8 feet, direct attack by mechanical equipment is
considered effective. Aerial resources are needed for direct attack for flame lengths greater than 8 feet,
and up to 11 feet. When flame lengths are greater than 11 feet, indirect attack is usually considered to
be the only effective fire suppression tactic. The table below demonstrates the difference in rates of
spread and flame length among Anderson's fuel models:
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Table 3.5. Rates of spread and flame length by fuel model

RATE OF SPREAD FLAME LENGTH
FUEL MODEL (Chains/Hour) (FT)
1 78 4
2 35 6
3 104 12
4 75 19
5 18 4
6 32 6
7 20 5
8 1.6 1.0
7.5 2.6
10 7.9 4.8
11 6.0 3.5
12 13.0 8.0
13 13.5 10.5

For wildfire risk, suppression difficulty, and amount of resource damage, fuel models in this analysis
can be relatively ranked as follows:

Lower risk Higher risk
| |

| | | | |
Fuel Model 9 7 2 6 4

Although rates of spread and flame lengths are slightly greater in FM2 than in FM6, suppression is
often easier in FM2 due to a lower moisture of extinction, complete consumption of available fuels, and
the effectiveness of indirect attack using backfires to stop fire spread. Also, FM6 is used to describe low
pocosin conditions that exist on deep organic soils on the CNF. Because wildfires generally occur when
fuels are dry, organic soil ignition often follows. Once the organic layer ignites, suppression becomes
extremely difficult and labor intensive. Suppression actions can cause as much or more damage to
resources than the fire itself.

Wildfires occurring in high pocosin or FM4 create the same problems with organic soil ignition as
mentioned above. Heavy loads of highly volatile fuel also produce rapid rates of spread and extreme
flame lengths, making fire suppression very difficult, and dangerous. Large firebreaks, combined with
risky backfiring operations, often provide the only effective means of fire suppression. Again,
suppression actions can result in as much or more resource damage than the fire itself.

One could reason that in such a fire-dependent, fire-adapted ecosystem, fire could be applied under
specific conditions to achieve well-defined objectives such as hazardous fuel reduction and species
diversity, rather than waiting for a wildfire to occur under extreme conditions resulting in resource
damage and the possible loss of private property.
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Table 3.6. Current distribution of fuel conditions on the CNF.

Fuel Model 2 4 6 7 9 Not Modeled | Total
Acres/% 8,200 42,400 26,100 36,500 39,300 8,600 (5%) 161,100
(5%) (26%) (16%) (23%) (24%)

Three areas that display prominent wildland/urban interface problems have been identified and the
current fuel distribution is described in Table 3.7.

Table 3.7. Fuel Model Distribution in wildland urban interfaces (WUI) rounded to nearest 10 acres.

Fuel 2 4 6 7 9 Not 0 Total
Model Modeled

Acres 0 (0%) 3,100 0 (0%) 800 500 50 0 (0%) 4,450
WUI#1 (70%) (18%) (11%) (1%)

Acres 0 (0%) 160 0 (0%) 1,600 300 0 (0%) 0 (0%) 2,060
WUI#2 (8%) (78%) (14%)

Acres 20 2,500 0 (0%) 1,000 600 100 500 4,720
WUI#3 (<%) (53%) (21%) (13%) (2%) (11%)

Acres 20 5,760 0 (0%) 3,400 1,400 150 500 11,230
Total (<1%) (51%) (30%) (12%) (1%) (4%)

While both the Pocosin WUI (WUI #3) and Catfish Lake WUI (WUI #1) consist largely of fuels
representative of FM4, they currently interface primarily with industrial timberland. The resources on
this land are extremely valuable. However, the threat of wildfire in both of these interfaces is more a
threat to property than human lives at this time. In contrast, while the Havelock WUI (WUI #2) also
interfaces with valuable industrial timberland, the more immediate threat is to the lives and property of
homeowners in the area. That is not to say that human lives would not be threatened by wildfire in the
Catfish Lake and Pocosin interfaces, just that the industrial forests would probably receive the brunt of
the damage. By the time fire burned through these industrial pine forests, fuel conditions would have
transitioned, making fire suppression a little easier.

Environmental Consequences

Probable Activities and How They Would Affect the Resource Environment

Fuel conditions as they relate to wildfire risk can be affected by numerous activities. The most
significant changes in fuels that would affect wildfire risk are changes in the amount, size, or
arrangement. Changes in vegetation type would also affect wildfire risk. Management activities can
produce all of these types of changes. We can see from past history that wildfire suppression or fire
exclusion in such fire-dependent, fire-adapted ecosystems would lead to an unnatural state of advanced
succession in many places. The resulting fuel conditions can dramatically increase the risk of damaging
wildfire.

Any type of fire activity would produce an immediate reduction in available fuels, sometimes with
damaging results to other resources. By applying fire under specific weather and fuel conditions in
appropriate areas, the desired results can usually be achieved. As set forth in the Land Management
Plan, fuel conditions currently represented on the CNF may change with repeated treatments, and
possibly exhibit fire behavior characteristics described by fuel models different and, in most cases, less
severe than current. There are trade-offs associated with prescribed fire. These include short-term
reduced visibility, areas of blackened forests for a time, disruption of recreation activities, and even the
risk of a fire becoming larger than expected.
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The effect of timber activities on fuels can vary. While harvest activities initially increase fuel loads by
generating large amounts of slash, thinning in young plantations can actually reduce the risk of
damaging wildfire by breaking up the ladder effect that numerous, closely space trees have on fire
spread. These open understory conditions can be maintained with repeated prescribed burns. Timber
stand improvement activities such as drum chopping or herbicide application would also affect the
arrangement of fuels. In some cases, herbicide treatments may actually increase fuel loads by killing
live fuels, making them more readily available to burn. In general, however, any activity including
prescribed burning that improves overall forest health would result in decreased wildfire risk.

Regeneration efforts would produce young trees, which are more susceptible to wildfire than older,
larger trees. Young, even-aged stands are at high risk from damaging wildfire, but this risk decreases as
stands mature. Uneven-aged stands may not be quite as susceptible to damage from wildfire due to age
class ranges within stands, but prescribed fire may result in damage or mortality in the younger age
classes.

As discussed in the Affected Environment section, over 85 percent of wildfires and acres burned by
wildfire are human-caused. Almost 60 percent of these fires have been arson-related, leading to the
conclusion that any activity that results in an increase in forest users or access may result in increased
wildfire occurrence. There is also a chance of increased arson fire activity as a form of revenge in
response to certain management activities or decisions such as road or trail closures.

Construction of new recreation sites would reduce fuels in the immediate vicinity, thus reducing the risk
of damaging wildfire to the site. However, additional recreation areas would require protection from
wildfire, because increased users would increase potential risk of wildfire.

Construction and maintenance of roads, trails, and wildlife openings would not only provide places free
of fuel, but also possible anchor points for defensible firelines. In some cases, roads and trails may be
used as firelines themselves. Again, however, increased forest access or use may result in increased
human-caused fire activity. Motorized vehicle use may result in a higher wildfire risk from vehicles.
An increase in dispersed camping may increase risk of escaped campfires.

Land ownership adjustment may have a myriad of effects on fuels and wildfire risk. Small, isolated
tracts generally make fuel treatments more difficult and costly due to the amount of fireline needed to
control a prescribed burn. Wildfire suppression tends to be more difficult and costly for the same
reasons. Land consolidation should benefit both private and public landowners by decreasing the
amount of fireline that would have to be defended in the event of wildfire or prescribed fire. However,
since the probable future use of private land is unknown at this time, it is difficult to say exactly what
effect possible activities might have on fuels on private land, or how wildfire risk might be affected.
The same is true for special use activity. Any type of activity that might hinder prescribed burning or
wildfire suppression would increase the risk of damage by wildfire.

Fuel loads, and thus wildfire risk, would be reduced in areas where pine straw raking is allowed. To
provide a hindrance-free area to raking, prescribed fire would be applied every fourth year. This
burning would decrease fuel loads, and perhaps move the fuel model from a FM7 (southern rough) to a
FM9 (pine/hardwood leaf litter) in areas previously occupied by a shrubby understory. The activity of
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raking, itself, would also decrease fuel loads, but would probably not cause changes in the fuel model
represented.

Current research indicates that drainage, and disturbance reduce moisture content of peat soils, thereby
increasing the susceptibility of organic soils to ground fire (Hungerford and others, 1995). This type of
activity appears to have created very difficult fire management situations, including long term
smoldering fires that destroy vegetation over large areas, emit acrid smoke for long periods, and
possibly cause soil erosion. Activities that would restore hydrology in pocosin areas where pine
plantation conversion was attempted in the past may help reduce these types of wildfire risks. Bedding
would have little effect on fuel loads, but may slightly decrease mechanical maneuverability in such
stands during wildfire suppression.

The primary effect on wildfire risk common in all alternatives is the increase in future development
outside the CNF. As populations and developments increase, values at risk would increase. Most
important among these are public and firefighter safety. Interagency cooperation would become
increasingly important, and it may become more difficult and expensive to manage both wildfire and
prescribed fire as populations increase. Problems associated with smoke management may also become
more difficult to address.

Existing roads, trails, and wildlife openings may be utilized in fire suppression and prescribed fire
activities in each alternative. All alternatives propose some level of road closure, which may result in an
increase in arson-related wildfire potential. Mitigation measures would be taken during wildfire
suppression and prescribed fire activities to protect heritage resources in all alternatives.

Effects Common to Alternatives B, C, D, and E: Alternatives B, C, C-modified, D, and E each have
about 11,200 acres identified as wildland urban interface. Alternative D recognizes that there may be
additional potential problem areas identified over time as development increases. Wildland urban
interfaces may overlap with other resource prescriptions in these three alternatives, but it is expected that
only areas with wilderness, and possibly hardwood-cypress and NHP allocations, would present
conflicts. These conflicts arise from limits on management actions to provide natural conditions; site-
specific analyses would address these situations.

Effects Common to Alternatives B, C, and E: The phasing out of special uses in alternatives B, C, and
C-modified may result in increased arson-related wildfire risk.

Effects Common to Alternatives C,D, and E: Overall, fuel treatment levels in alternatives C and D
would result in similar levels of reduced wildfire risk. As noted above, Alternative D provides for the
potential of additional areas of treatment with increases in wildland urban interface development. The
difference in magnitude between these two alternatives is unknown at this time.

Effects for Each Alternative

A relative risk analysis resulting from the desired future condition and probable management activities
within each alternative is displayed below. This analysis is based on the differences in fuel treatment
programs, including identification and treatment of wildland/urban interfaces.
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Lower Risk Higher Risk
| |

| | | |
D C; C modified, E A B

Alternative A: Timber management activities may initially increase fuel loads through the generation of
slash as described above. This alternative does not provide for site preparation burning, however,
mechanical site preparation treatments may assist in reducing fuel loads. For a time, young stands
would be more susceptible to wildfire than those stands with older, larger trees. Timber stand
improvement treatments including chopping and burning would reduce fuels in those stands as well as
improve overall stand health, thus reducing wildfire risk.

The level of prescribed fire is expected to remain the same during the 10-year planning period. The
distribution of fuel conditions may change somewhat as areas of shallower organic soils currently
represented by low pocosin (FM6) that were burned during the 1994 Fish Day Fire succeed towards a
high pocosin condition (FM4). This change should occur within the 10-year planning period provided
there is no fire occurrence in these areas. While this alternative does allow for management-ignited
prescribed fire in wilderness, neither management-ignited prescribed fire nor wildland fire use for
resource benefit in wilderness is really feasible due in urban interfaces, the highly volatile nature of
pocosin fuels, and the size and location of the existing Wildernesses on the landscape.

This alternative does not project the construction of new recreation sites or trails. However, public use
of existing facilities can be expected to increase with time. Existing roads and trails may be used as
defensible firelines. Any increase in public use would increase potential wildfire risk. No new wildlife
openings would be constructed, but existing openings would be maintained. These openings may
provide potential anchor points for defensible fireline construction.

Landownership adjustments are expected to result in consolidations that would help reduce fire
management program administrative problems and costs.

Overall wildfire risk on the CNF is expected to increase during the next 100 years as both public land
use density on the forest and private development outside the forest increase. It may become
increasingly difficult and expensive to burn as values at risk increase. Smoke management is expected
to become increasingly important as populations increase, and developing air quality regulations may
result in a decrease in the prescribed burning program.

Cumulative effects of this alternative are expected to reflect the increase in forest use and private
development. While the level of prescribed burning in this alternative would help to maintain efforts
that have already been made in the reduction of hazardous fuels, existing and future urban developments
would continue to be threatened by the risk of landscape-scale wildfires in the pocosins.

Alternative B: By virtue of its low-impact management theme, this alternative provides the least amount
of disturbance of all alternatives considered. Vegetation and timber management would occur over
lengthened periods of time, therefore average stand age in this alternative would be older in stands
classed as suitable for timber production than in other alternatives. It is expected that approximately
12,000 acres would be burned on about a 5-year rotation for wildlife habitat improvement, timber stand
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improvement, natural regeneration site preparation, and fuel reduction. However, because this
alternative minimizes the use of mechanical ground disturbance, the application of prescribed fire would
be significantly restricted on most of the CNF, particularly in the pocosins.

The Wilderness allocation of all suitable roadless areas would increase the area where mechanical
ground disturbance would be minimized, thus increasing the difficulty of the fire management program
administration on the CNF. While both wildland fire use for resource benefit and management-ignited
prescribed fire in Wilderness are considered in this alternative, these practices would probably not be
applicable for the same reasons as in Alternative A. Management direction for minimal use of
mechanized equipment would result in larger wildfire acreages and increased smoke emissions during
wildfire activity.

Table 3.8. Fuel conditions as a result of changes in the prescribed fire management program.

Fuel 2 4 6 7 9 Not Total
Model Modeled

Acres/ 8,200 54,000 14,500 59,600 16,100 8,600 161,000
% Total (5%) (34%) (9%) (37%) (10%) (5%) (100%)

The increase in fuels represented by FM4 (high pocosin) can be attributed to the regrowth of high
pocosin burned during the 1994 Fish Day Fire. Because all burn rotations except growing-season burns
would be applied at 5-year intervals in this alternative, most pine types with fuel conditions currently
represented by FM9 (hardwood-pine leaf litter) are expected to move more towards FM7 (southern
rough) conditions. This change, combined with a smaller prescribed fire program than current, would
result in increased potential risk of damaging wildfire.

While this alternative does not project the construction of new recreation sites or trails, public use of
existing facilities can be expected to increase with time. Any increase in public use would increase
potential wildfire risk. Existing roads and trails may be used as defensible firelines. Elimination of
unauthorized vehicle access could reduce the risk of wildfire caused by equipment or carelessness.
However, there may be an increase in arson-related fires as a form of revenge for such management
activities. The same holds true for special uses that may be phased out over time. No new wildlife
openings would be constructed, and existing openings would receive only low-level maintenance.
Resulting fuel accumulations may limit opportunities to utilize openings for potential anchor points in
fireline construction.

Priorities for land ownership adjustment would focus on protection of critical habitat, riparian
ecosystems, historic or cultural resources, and Congressionally designated areas. It is unknown at this
time if these adjustments would aid in reducing fire management program administrative problems and
costs.

Overall wildfire risk on the CNF is expected to increase during the next 100 years as both public land
use density on the forest and private development outside the forest increase. It may become
increasingly difficult and more expensive to burn as values at risk increase. Smoke management is
expected to become increasingly important as populations increase, and developing air quality
regulations may result in an actual decrease in the prescribed burning program.
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Cumulative Effects of wildfire risk would reflect increases in forest use and private development. Over
time, the 5-year prescribed burning rotation proposed in this alternative is not expected to maintain
current fuel conditions due to rapid accumulations of understory fuels in this climate. Existing and
future urban developments would continue to be threatened by the risk of wildfire.

Alternative C and E: Active restoration of natural communities, particularly longleaf pine, would be
achieved with a combination of management activities, including an aggressive prescribed fire program.
Growing season burning would be emphasized in longleaf pine restoration. This treatment combined
with a 2- to 4 year burning rotation is expected to result in more complete consumption of both dead and
live fuels and reduction of understory competition. Prescribed fire would also be used for fuel
reduction, timber stand improvement in mixed pine stands on a 3- to 5 year rotation, and for site
preparation for natural and artificial regeneration.

Existing wildland urban interfaces have been identified in these alternatives, and a range of possible
management activities that would reduce potential wildfire risk have been developed. The desired
condition is one where fuels have been manipulated to actually change the arrangement, size, and, in
some cases, type of vegetation, thereby reducing available fuel loads in designated areas. This approach
would ultimately reduce extreme fire behavior characteristics such as flame length and fireline intensity,
thus reducing the potential risk of catastrophic wildfire.

As research continues to address organic soil ignition and smoke emission questions, it is possible that
prescribed burning for fuel reduction may extend into pocosins. This alternative also considers the use
of wildland fire use for resource benefit on the CNF provided fuel conditions have been changed to
reduce extreme fire behavior characteristics and severe fire effects, and risk reduction in urban interfaces
has been achieved.

Fuel treatments in this alternative are expected to result in changes in fuel conditions as mentioned
above. Several assumptions have been made in developing the analysis. For example, it is assumed that
with repeated treatments as prescribed in wildland urban interfaces, fuels currently represented by FM4
(high pocosin) would exhibit characteristics closer to FM7 (southern rough). With at least one fire
application in pocosins during the 10-year period, FM4 conditions would more closely resemble FM6
(low pocosin). Those currently in FM6 would probably return to a FM6 condition if only burned once
during the 10-year period. Fuel conditions currently represented by FM7 might move towards
conditions better described by FM9 (pine-hardwood leaf litter). It is also assumed that conditions
currently described by FM2 (grass) would probably remain FM2 as grasses and herbs are early
successional. The same is expected to hold true for fuels currently represented by FMO.

Table 3.9. Predicted distribution of fuel conditions in Alternatives C and E

Fuel 2 4 6 7 9 Not Total
Model Modeled

Acres/% 9,400 0 (0%) 62,700 31,700 48,700 8,600 161,000
Total (6%0 (39%) (20%) (30%) (5%) (100%)

Therefore, treatments within the identified wildland urban interfaces are predicted to result in the
changed distribution of fuel conditions (Table 3.10).
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Table 3.10. Fuel model distribution in wildland urban interfaces in Alternative C and E.

Fuel 2 4 6 7 9 Not 0 Total
Model Modeled

Acres 0 (0%) 0 (0%) 0 (0%) 3,100 1,300 45 (1%) 0 (0%) 4,400
WUI#1 (70%) (29%)

Acres 0 (0%) 0 (0%) 0 (0%) 160 1,900 5 (<1%) 0 (0%) 2,065
WUI#2 (8%) (92%)

Acres 20 0 (0%) 0 (0%) 2,500 1,600 65 (1%) 465 4,650
WUI#3 (<1%) (54%) (34%) (10%)

Acres 20 0 (0%) 5,760 4,800 115 465 11,115
Total (<1%) (52%) (43%) (1%) (4%)

This shows a significant shift towards less extreme fuel conditions in these urban interfaces.

The proposed increase in recreation opportunities in Alternative C is expected to result in increased user
density. As mentioned in the other alternatives, any increase in public use may result in an increased
potential risk of wildfire. Fuels would be reduced in the immediate vicinity of new recreation sites and
expanded existing recreation sites. Existing roads and trails may provide access into remote areas and
may be utilized as firelines or anchor points for firelines, as may any additional trails.

The maintenance of existing wildlife openings and use of existing roads and log landings for turkey
habitat may also provide anchor points or potential firelines. Any activities such as road closures and
phasing out of special uses should decrease user density, thereby possibly reducing wildfire risk.

Current research indicates that drainage, disturbance, and reduced moisture content of peat in pocosins
increases the susceptibility of organic soils to ground fire (Hungerford and others, 1995). The
restoration of natural hydrology to wetlands has the potential to reduce residual smoke in pocosins that
have been artificially altered in the past.

Priorities for land ownership adjustment would focus on protection of critical habitat, riparian
ecosystems, historic or cultural resources, and Congressionally designated areas. It is unknown at this
time if these adjustments would aid in reducing fire management program administrative problems and
costs.

The adjustment of Wilderness boundaries to reflect ownership changes might simplify fire management
program administration in these areas. Consolidation of land ownership could make prescribed fire
treatments more feasible in these areas by providing straighter boundaries and, thus, more defensible
firelines.

The cumulative effects of intensive longleaf restoration efforts with emphasis on growing season burns
and 2-4 year burning rotations, combined with fuel treatments in existing wildland urban interfaces are
expected to dramatically decrease the risk of damaging wildfires. The possibility of a prescribed
burning program in the pocosins would decrease the risk even further, particularly as fuel conditions
change over time. Increases in forest use and urban development might offset the wildfire risk reduction
somewhat. The overall long-term effects of activities proposed in these alternatives are expected to
significantly decrease wildfire risk and result in a more effective fire management program than current.
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Alternative C Modified: This alternative designates another 2,980 acres to Pond Pine Wilderness, which
would act as a linkage to the other Wildernesses. The effects of this Alternative on fuels and wildfire
risk are expected to be similar to those of Alternative C.

Alternative D: Natural regeneration using seedtree cuts would result in about 4000 acres of even-aged
loblolly pines and about 2700 acres of even-aged longleaf pines. These young, even-aged stands would
be at high risk from damaging wildfire for a few years, but risk would decrease as stands mature.
Thinning in young plantations is expected to reduce the risk of damaging wildfire by breaking up the
ladder effect that numerous, closely space trees have on fire spread. These open understory conditions
would be maintained with repeated prescribed fire treatments. Timber stand improvement activities
such as drum chopping or herbicide application would also affect the arrangement of fuels. In some
cases, herbicide treatments could actually increase fuel loads by killing live fuels, making them more
readily available to burn. Without treatments, stands might decline in health and vigor, setting the stage
for potential increased wildfire risk in these areas. In general, however, any activity -- including
prescribed fire -- that improves overall forest health would result in decreased wildfire risk.

The overall prescribed fire program, including treatments of the currently identified wildland urban
interfaces, would be very similar to Alternatives C and E. Fuel conditions are expected to have the same
distribution in this alternative as in Alternatives C and E. However, the emphasis on growing season
burning on a 3- to 5-year rotation in longleaf pines would be slower to produce the open, grassy
understory conditions typical of longleaf pine savannas. It is possible that additional wildland/urban
interfaces would be identified and treated as development outside the CNF continues.

As in Alternatives C and E, recreation development would result in an increase in forest user density,
thus increasing the potential risk of wildfire caused by mechanized equipment or carelessness. Existing
trails and roads might be utilized for access into remote areas or firelines, as may any additional ones.
Existing and new wildlife openings might also be used during fire suppression.

Most roads would be kept open to the public, and the numbers and types of special uses would increase.
While this increase might result in increased potential for human-caused wildfire, arson-related activity
as a form of revenge should not increase.

Land ownership adjustment priorities would include minimizing wildland urban interface with National
Forest ownership, making the overall administration of the CNF's fire management program less
difficult than at present. Costs associated with fire management might also decrease.

As in all alternatives, overall wildfire risk on the CNF is expected to increase during the next 100 years
as both public land use density on the forest and private development outside the forest increase. It may
become increasingly difficult and expensive to burn as values at risk increase. Smoke management is
expected to become increasingly important as populations increase, and developing air quality
regulations may result in a decrease in the prescribed burning program.

The cumulative effects of this alternative emphasizes an aggressive fuel treatment program, including
possible prescribed fire applications in pocosins. Unlike other alternatives, there is leeway to prescribe
additional fuel treatments as future urban development progresses. Longleaf pine restoration would be
less aggressive than in Alternative C, and the savanna conditions typical of longleaf stands of the past
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are expected to take longer to achieve. Over time, the cumulative effect of these activities are expected
to produce fuel conditions similar to Alternatives C and E.

3.2: Biological Environment

3.2.1. PLANT COMMUNITY

Affected Environment

The CNF is located on the Coastal Plain of North Carolina. Because of its unique landform and
vegetation, it is recognized as part of the Atlantic Coastal Flatwoods Section, an ecological unit that
extends from northern Virginia to northern Florida. The Atlantic Coastal Flatwoods Section is divided
into 11 Subsections; the CNF is in the largest of these, called the Lower Terraces Subsection. The
Lower Terraces Subsection covers nearly 13,000 square miles and extends from southern Virginia to
northern Florida. This Subsection is a predominately flat, weakly-dissected alluvial plain consisting of
marine sediments; many soils have poor drainage. It is less influenced by ocean tides than most other
Subsections in the Atlantic Coastal Flatwoods Section.

In the Croatan area, climate is characterized by hot summers and cool winters with adequate moisture
throughout the year (Trewartha 1954). Precipitation is high in July, August, and September, when over
one third of the annual average 55 inches fall. The mean length of the freeze-free period is greater than
240 days (Nelson and Zillgit 1969); winter temperatures are moderated by the nearby Gulf Stream. The
vegetation is typically needle-leaved evergreen and evergreen broad-leaved forest and shrubland. On
the CNF, pines and evergreen shrubs clearly dominate the landscape. Hardwood forests account for
only 20 percent of the land in the CNF, and these plant communities are confined chiefly to drainage
courses in swamps and steeper sideslopes.

Wildfire and hurricanes are the two primary large-scale disturbances. Historically, lightning was a cause
of extensive natural fires (Komarek 1974). In the southeastern Coastal Plain, fires occur primarily during
frequent periods of low rainfall in the fall and spring. Hurricanes are responsible for extensive areas of
windthrown trees. Such storms passed through the CNF approximately 20 times between 1901 and

1955 (Bradley 1972). On average in 100 years, 45 hurricanes are expected to deliver at least category I
force winds and six of these hurricanes are expected to bring at least category III force (Hooper and
McAdie 1995). The most recent hurricanes, Bertha and Fran in 1996, left many trees growing with their
trunks at an angle greater than 20 degrees from perpendicular or completely blown down.

Centuries of human settlement and land use have altered most of the land and natural plant communities
in North Carolina's Coastal Plain. However, the CNF still maintains a large portion of its ownership in
forests and shrubland that have a composition and structure comparable to pre-settlement conditions. As
a result, The Nature Conservancy (1997) has identified 61 forest, woodland, shrub, and herb-dominated
plant associations on the CNF.

Plant Associations found on the CNF are listed in Table 3.11, along with their ranking of global and
local abundance. The Plant associations are grouped by Landtype, an ecological category of land having
similar drainage, topography, fire regime, and potential natural vegetation communities. In Table 3.11,
landtypes are arranged from most to least abundant on the CNF. Following Table 3.11 is a description
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of these ecological and vegetative categories and the common and rare species they contain. A full

description of Plant Associations and Landtypes appears in Appendix A of the CNF Plan.

Table 3.11. Local and global abundance of plant associations on the CNF.

LANDTYPE & Plant Association

RAISED PEATLANDS

Atlantic White Cedar/Swamp Bay/Fetterbush-Sweet Gallberry Forest
Atlantic White Cedar-Pond Pine Forest

Loblolly Bay Woodland

Pond Pine/Titi-Fetterbush-Inkberry Woodland

Pond Pine-Loblolly Bay/Fetterbush Woodland

Pond Pine/Titi-Fetterbush-Black Highbush Blueberry Woodland
Titi-Fetterbush Shrubland

Honeycups-Leatherleaf Shrubland

Titi-Honeycups Shrubland

Inkberry-Fetterbush-Honeycups

Leatherleaf-Pocosin Sedge-Virginia Chain Fern Shrub Herbaceous Vegetation

PEAT-MANTLED FORESTED WETLANDS
Pond Pine/Titi-Fetterbush-Inkberry Woodland
Pond Pine-Loblolly Bay/Fetterbush Woodland
Pond Pine/Titi-Fetterbush-Black Highbush Blueberry Woodland

XERIC to WET LONGLEAF PINE SAVANNAS AND FLATWOODS

Longleaf Pine-Pine(Shortleaf,Loblolly)-Oak(Bluejack,Sand Post,Southern Red, Turkey)
Longleaf Pine Upland Woodland

Longleaf Pine/Dwarf Indigo Bush/Wiregrass-Yellow Indian Grass Woodland

DRAINAGE HEADLANDS & BROAD INTERSTREAM FLATS

Loblolly Pine-Water Oak/Shrubs/Mixed Herbs Upland Forest

Loblolly Pine-Oak (Willow, Water, Diamondleaf) Temporarily Flooded Forest
Loblolly Pine-Sweetgum-Red Maple Saturated Forest

LAKE AND STREAM SWAMPS
Water Tupelo Forest

Sweetgum/Swampbay Forest

Swamp Tupelo/Virginia Willow - Button Bush Depression Forest
Black Willow Flooded Forest

Black Willow/Coastal Sweet Pepperbush/Water Tupelo Successional Forest

Pond Cypress/Myrtle Dahoon Depression Forest

Pond Cypress(Sw.Tupelo)/Swamp Doghobble-Buttonbush-Waxmyrtle Depression Forest
Water Tupelo-Swamp Tupelo Forest

Bald Cypress-Water Tupelo/Carolina Ash Forest

Bald Cypress-Water Tupelo-Swamp Tupelo/Carolina Ash/Virgina Willow Forest
Narrowleaf Pondlily Herbaceous Vegetation

Broadleaf Pondlily-Big Floatingheart-Loose Watermilfoil Herbaceous Vegetation

STREAM AND RIVER TERRACES & DRAINAGE SLOPES
American Beech-White Oak-Maple (Southern Sugar, Chalk)/Mixed Herbs Forest
Sweetgum Forest

White Oak-Mockernut Hickory/Mayberry Forest

White Oak-Pignut Hickory-Mockernut Hickory/Red Buckeye Forest
Sweetgum (Tuliptree, Red Maple) Temporarily Flooded Forest
Black Willow Temporarily Flooded Forest

Laurel Oak/Ironwood Forest

Overcup Oak-Water Hickory Seasonally Flooded Forest

Overcup Oak-Water Hickory/Pepper-vine Forest

Sand Laurel Oak-Pignut Hickory (American Beech) Forest
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Rare
Rare
Common
Common
Common
Common
Common
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Common
Common
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Common
Common
Common

Common
Common
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Common
Common
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Uncommon
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Uncommon
Common
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Rare

Rare

Uncommon
Common

Uncommon
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Common

Uncommon
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Uncommon
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Global
Abundance

G2
G2?
G?
G3
G3
G?
G3?
G2?
G2G3
G2
G1G2

G3
G3
G?

G3?
G3?
G2G3

G?
G?
G?

G?
Gl
G?
G?

G?
G?
G?
G?
G?
G?
G3?
G3?

G?
G?
G?
G?
G?
G?
G?
G?
G?
G?
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TIDAL STREAMS AND ESTUARIES

Seaside Oxeye/Saltmeadow Cordgrass Shrubland Rare G3GS
Needlerush Herbaceous Vegetation Rare G5
Saltmarsh Cordgrass Carolinian Zone Herbaceous Vegetation Rare G?
Wild Rice Tidal Herbaceous Vegetation Rare G?
MARITIME RIDGES AND DUNES

Live Oak - (Youpon) Shrubland Rare G?
Mulletbush-Bigleaf Marsh Elder-Wax Myrtle-Yaupon Shrubland Rare G?
Bigleaf Marsh Elder Shrubland Rare G?
LIMESINK PONDS

Wright's Witchgrass - Erect-leaved Witch Grass Herbaceous Vegetation Rare G2?
Maidencane - Spikerush - Narrow-fruit Horned Beakrush Herbaceous Vegetation Rare G2?
Threadleaf Beakrush - Bullrush Herbaceous Vegetation Rare QG2?

" Rare = < 50 acres, Uncommon 50-1000 acres, Common = 1000-10,000 acres, Abundant = > 10,000 acres
? - denotes incomplete information about community status

Prior and Present Conditions

The potential distribution of natural plant communities on the CNF can be fairly well predicted within
ecological units. The ecological units or Landtypes account for important site and disturbance factors
affecting vegetation composition and structure. It is convenient to use the Landtype level of the
ecological classification to account for these factors and to describe environmental conditions on the
CNF. Current vegetation composition is reflected in the different Forest Types found within and
between sites (Landtypes). However, Forest Types have not been classified in all areas and, in the
discussion below, these acres are identified as "Not classified". Vegetation structure is reflected in seral
stages in the following categories: early successional (0-10 years in age), mid successional (11-50 years
in age), late successional (50+ years in age), and old growth (longleaf pine > 110 years in age, pond pine
> 70 years in age, hardwoods > 100 years in age).

Raised Peatlands: These communities are commonly known as pocosins and occur on very poorly
drained peat soils and on mineral soils with a mucky surface. They are the most common and most
extensive vegetation type on the CNF. There are 11 vegetation associations representing shrub and
herb-dominated pocosin communities on the CNF. They are roughly equivalent to pond pine forest
types (CISC) and occur in landtype phases 801, 802, and 803. The following Plant Associations can be
found in the CNF:

Atlantic White Cedar/Swamp Bay/Fetterbush-Sweet Gallberry Forest (Chamaecyparis thyoides/Persea palustris/lyonia lucida-llex coriacea)

Atlantic White Cedar-Pond Pine Forest (Chamaecyparis thyoides-Pinus serotina)

Loblolly Bay Woodland (Gordonia lasianthus)

Pond Pine/ Titi-Fetterbush-Inkberry Woodland (Pinus serotina/Cyrilla racemosa-Lyonia lucida-Ilex glabra)

Pond Pine-Loblolly Bay/Fetterbush Woodland Pinus serotina-Gordonia lasianthus/Lyonia lucida)

Pond Pine/Titi- Fetterbush-Black Highbush Bludberry Woodland (Pinus serotina/Cyrilla racemosa-Lyonia lucida-Vaccinium fuscatum)

Titi-Fetterbush Shrubland (Cyrilla racemosa-Lyonia lucida)

Honeycups-Leatherleaf Shrubland (Zenobia pulverulenta-Chamaedaphne calyculata)

Titi-Honeycups Shrubland (Cyrilla racemosa-Zonobia pulverulenta)

Inkberry-Fetterbush Honeycups Shrubland ({lex glabra-Lyonia lucida-Zenobia pulverulenta)

Leatherleaf-Pocosin Sedge-Virginia Chain Fern Shrub Herbaceous Vegetation (Chamaedaphne calyculata-Carex striata var. striata-
Woodwardia virginica)
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Table 3.12. Forests in Raised Peatlands grouped into the following successional classes, shown in acres.

------------------ Seral Stage

Early Mid Late Old Growth Total
Pond Pine Forest Type Condition 25,241 8,101 32,21 0 67,670
Other Pine Forest Type Condition 441 810 747 24 2,023
Hardwood Forest Type Condition 695 495 3,200 0 4.390

Not Classified (no Forest Type) = 1,146 acres

Pocosin community composition and distribution are controlled by site fertility, which is related to depth
of peat and location within the landscape. Fire is a secondary control that triggers plant succession and
affects vegetation stature and nutrient cycling.

The least fertile sites occur in the center of the larger raised peatlands. In these areas, precipitation is the
chief source of plant nutrients (Richardson 1981). Mixed evergreen-deciduous low pocosins and
deciduous low pocosins occur in these areas. Titi, honeycups, little gallberry, and shining fetterbush are
the dominant shrubs, and their height is maintained by extremely poor nutrient status and by occasional
fire. Scattered pond pine, less than 5 meters tall, occurs but seldom exceeds 10 percent cover.
Honeycups and leatherleaf shrubland dominate large peat-filled Carolina bays on slightly less infertile
sites. Pond pine also forms a scattered, but less stunted, layer in these areas. Other characteristic
species includes white wicky, Carolina sheeplaurel, red chokeberry, yellow pitcher plant, and Virginia
chainfern.

Pocosins on shallower peats are dominated by similar species, but most plants are taller than in low
pocosins. Pond pine and loblolly bay dominate the overstory and shining fetterbush forms a dense
understory over very large areas on peat domes and peat-filled Carolina bays. This vegetation forms
unbroken blocks thousands of acres in size. Mixed within this matrix are shrublands dominated by titi,
shining fetterbush, and swampbay without trees. Peat-mantled mineral soils support pocosins dominated
by pond pine, titi, shining fetterbush, and black highbush blueberry. These pocosins occur in small
depressions in sandy upland landscapes and differ in floristic composition, use by wildlife, and
community dynamics (such as fire) from the more expansive low and high pocosins occurring in other
landscapes. They often occur in a matrix with longleaf pine sand ridges. In all these situations, peat
burn openings may be dominated by Southern peatland sedge and tawny cottongrass communities; these
tend to fill back in with shrubs within a decade or so of fire exclusion.

Rare peatland communities include switch cane shrublands and Atlantic White-cedar forests. Switch
cane shrublands were formerly very widespread and abundant but are now uncommon due to fire
suppression. The best remaining examples are in bomb impact areas at Fort Bragg. These peat wetlands
are dominated by giant cane and switch cane without an overstory, or with widely scattered trees such as
pond pine or swamp tupelo. Atlantic White-cedar occurs on nearly 100 acres of permanently saturated
organic soils on the CNF. The canopy is dominated by white cedar with a moderate subcanopy of
swamp blackgum, red maple, and swampbay. The shrub layer and herb layers have only moderate
cover. These forests establish following crown replacement fires that partially consume the organic soil.

Historically, vegetation in these communities burned at regular 2 to 4 year intervals similar to the
adjacent uplands (Frost 1996). Dr. Lewis Anderson of Duke University explored the Open Ground
Pocosin in the 1930s, and they still burned every 2-3 years at that time. Overlapping fires were common
and could occur in successive years since the blackened but unburned woody stems form part of the fuel
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for the next burn. Although the water table is high and the soils are frequently saturated, pocosins
occasionally become dry enough to burn. Most of the pocosins were kept to low or medium stature by
frequent fire. Some of the low pocosins burned often enough to maintain them in a more open nearly
treeless, bog-like condition.

Ditching, drainage, and conversion to pine plantations has occurred in some portions of the CNF within
these communities, but significantly less than outside the Forest. In general, the stature of trees and
shrubs has increased following years of fire suppression. Increases have occurred in the acreage of
forests dominated by swamp red bay, loblolly bay, and sweet bay. On the less deep peats, high pocosins
may form nearly closed canopies and resemble woodlands or forests. Blaspheme vine, loblolly bay, and
titi have grown to dense and impenetrable thickets in most high pocosins on the CNF. Only the most
nutrient limiting sites still retain the dwarfed pond pine and low shrub structure typical of low pocosins.

Peat-mantled Forested Wetlands: These communities occur on broad, peat-mantled uplands on poorly
drained mineral soils and are dominated by pond pine. Three vegetation associations are found on the
CNF. These vegetation types are equivalent to pond pine and loblolly pine forest types (CISC) and
occur in landtype phases 715 and 716. The following Plant Associations are attributed to the CNF:

Pond Pine/Titi-Fetterbush- Inkberry Woodland (Pinus serotina/Cyrilla recmosa-Lyonia lucida-Ilex glabra)
Pond Pine-Loblolly Bay/Fetterbush Woodland (Pinus serotina-Gordonia lasianthus/Lyonia lucida)
Pond Pine/Titi- Fetterbush-Black Highbush Bludberry Woodland (Pinus serotina/Cyrilla racemosa-Lyonia lucida-Vaccium fuscatum)

Table 3.13. Forests in Peat-mantled Forested Wetlands grouped into the following successional classes, shown in acres.
------------------ Seral Stage

Early Mid Late Old Growth Total
Pond Pine Forest Type Condition 1,400 1,182 5,388 9,793 17,766
Loblolly and Longleaf Forest Type Condition 815 241 4,500 75 7,730
Hardwood Forest Type Condition 335 124 5,076 0 5,535

Not classified (no Forest Type) = 811 acres

These evergreen forests and woodlands form a transition between pond pine dominated pocosins on
shallower peats and mixed pine forests and woodlands. Tree stature is also intermediate between the
dwarf forms found in the pocosin and tall, straight forms found in mixed pine stands. Loblolly bay may
co-dominate with pond pine and form a nearly complete canopy. More often, pond pine dominates the
canopy with only scattered loblolly bay. Other canopy species include sweetbay, swamp red bay, and
red maple. A dense shrub layer forms the midcanopy and it is dominated by sweetbay, swamp red bay,
and loblolly bay. The lower midcanopy includes titi, shining fetterbush, myrtle dahoon, Coastal sweet-
pepperbush, evergreen bayberry, black chokeberry, and Northern wild raisin. Herbs generally are
uncommon.

Originally, pond pine may have been the most abundant pine on the CNF, and there were probably a
dozen different pond pine-dominated communities (Frost 1996). Stands of large trees with open to
partially closed canopies would have been supported. W.W. Ashe (1894) described pond pine savannas
in the Croatan region as very open, sunny stands. The canopy was nearly pure pond pine and the density
varied from almost treeless to nearly closed. The understory was free of hardwoods and shrubs and
there was a well-developed grassy layer with a large number of species. Where frequent fires occurred
over a long time period, the pond pine woodland was dominated by giant cane, with few shrubs
(Schafale and Weakley 1990). Frequently burned pond pine forests at Ft. Bragg, North Carolina, just
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100 air miles from the CNF, have a pure pond pine canopy and an understory dominated by giant cane
and cinnamon fern. These stands are burned an average of every 2 years.

Vegetation in these communities is adapted to intense fire. Nearly all the shrubs and broadleaf trees are
readily ignited and burn intensely. These species sprout from their roots after stem damage. Pond pine
also sprouts readily after a fire and its seeds are held in serotinous cones that do not fully open until
sufficient heat has accumulated. As a result, burned over areas are quickly revegetated. Under pre-
settlement fire regimes, pond pine forests and woodlands burned nearly as frequently as the adjacent and
often intergrading longleaf pine woodlands. As with other plant communities on the CNF, periodic and
widespread hurricanes may cause extensive blowdown or other damage to trees. The recent Class II
hurricanes, Bertha and Fran, affected thousands of acres on the CNF. Damage varied from entire stands
blown down to only occasional "root sprung" trees. The heavier fuel loadings from downed trees would
increase the probability of stand replacement fires in these communities until the smaller fuels decay.
Although decay may take only a few years in the humid Coastal Plain environment, these conditions
would be duplicated periodically by future hurricanes.

The larger pond pine in these communities was extensively logged at the turn of the century. On upland
flats where pond pine grew tall and straight, lumbermen seldom distinguished it from loblolly (Ashe
1894). Ashe noted, "there are possibly 300 million board feet of the savanna pine (pond pine)...".
Craven and Jones were mentioned as two of the six counties having the most pond pine in North
Carolina (Pinchot & Ashe 1897). The best and most extensive remaining examples of tall forms of pond
pine communities in the North Carolina Coastal Plain occur on the CNF. Fire suppression has led to
dense understory growth and nearly impenetrable stands over extensive areas.

Xeric to Wet Pine Savannas and Flatwoods: These plant communities occur in excessively drained to
poorly drained sandy and loamy flatwoods and savannas and are dominated by longleaf pine and
loblolly pine. Three plant associations currently or formerly supporting longleaf pine are found on the
CNF. These vegetation types are equivalent to longleaf pine and loblolly pine forest types (CISC) and
occur in landtype phases 920, 921, 1022, 1023, 1124, and 1225. The following Plant Associations are
attributed to the CNF:

Longleaf Pine-Pine (Shortleaf,Loblolly-Oak (Bluejack,Sand Post,Southern Red, Turkey) (Pinus palustris-Pinus echinata, taeda-Quercus
incana, margarettiae, falcata, laevis)

Longleaf Pine Upland Woodland (Pinus palustris)

Longleaf Pine/Dwarf Indigo Bush/Wiregrass-Yellow Indian Grass (Sorghastrum nutans) Woodland (Pinus palustris/Amorpha
herbacea var. herbacea/Aristida stricta-Sorghastrum nutans)

Table 3.14. Forests in Xeric to Wet Pine Savannas and Flatwoods grouped into the following successional classes, shown in
acres.

------------------ Seral Stage

Early Mid Late Oold Total
Growth
Longleaf Pine Forest Type Condition 1,033 2,434 5,743 263 9,475
Loblolly and Pond Pine Forest Type Condition 1,431 4,604 6,584 0 12,619
Hardwood Forest Type Condition 68 38 3,967 0 4,073

Not Classified (no Forest Type) = 804 acres

Vegetation composition varies along a moisture and fire-effects continuum. Xeric sites are dominated
by longleaf pine with a scattered turkey oak low midcanopy, and a wiregrass herb layer shared with
wireplant, Carolina sandwort, sand spikemoss, common prickly pear and goats-rue. Wet and mesic sites
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are dominated by longleaf pine or loblolly pine or by a mixture of these two species and the herb layer is
diverse. The herb layer includes dwarf huckleberry, thread-softly, big bluestem, little bluestem, sweet
goldenrod, stiffleaf aster, and summer farewell on the dry mesic sites and bracken fern, skeleton grass,
switch cane, green sicklescale, pitchfork crown grass, yellow Indian grass, roundhead bushclover,
summer farewell, flowering spurge, and sweet goldenrod on wetter sites. On mesic sites where fire has
been excluded for more than 3 years, woody shrubs and midstory trees have rapidly invaded, and the
stand is often impenetrable within a decade. Dense midstory trees include southern red oak, black oak,
post oak, blackjack oak, turkey oak, sand hickory, mockernut hickory, and sweetgum.

Savannas and flatwoods on the CNF are generally open forests with a fire-maintained bilayered
structure. The understory is herbaceous in savannas and the canopy is more open. The understory is
more shrubby in flatwoods and the canopy may be nearly closed. Pure longleaf pine forests and mixed
longleaf and loblolly or mixed longleaf, loblolly and pond pine occur in these conditions on the CNF.
Virgin longleaf pine forests were described as "vast forests of the most stately pine trees that can be
imagined... expansive, airy pine forests...of the great long-leaved pine...the earth covered with grass,
interspersed with an infinite variety of herbaceous plants, and embellished with extensive savannas,
always green" (Bartram 1791). On the CNF, and throughout the Southeast, these conditions still exist
but only in a few isolated stands.

The longleaf pine forests have changed significantly since the beginning of European settlement.
Presettlement longleaf pine forests occupied up to 90 million acres in the Southern United States
(Wallenberg 1946). In 1986 less than 4 million acres remained, and the best estimate today is less than
3 million acres. On the CNF, longleaf pine now occupies less than 30 percent of its original range (Frost
1996).

Large-scale commercial logging began in the South in the 1880s and followed naval store operations
that had eliminated or weakened longleaf pine forests and woodlands. The slash left behind fueled large
forest fires, which triggered an extensive and successful fire suppression campaign. Fire control further
reduced longleaf pine because hardwoods were quick to invade these sites. Instead of the two-layered
structure typical of natural longleaf communities, there are now heavy shrub and midstory layers of
loblolly pine, scrub oaks and southern red oak. The resulting shade and deep pine needle litter has
completely eliminated wiregrass and the original diverse herb layer on many sites.

The disappearance of longleaf pine, however, began well before the 1800s. Historical records suggest
three causal agents: 1) the inherently low rate of restocking under natural conditions, 2) the fondness of
feral livestock, especially hogs, for the seedlings, and 3) 20th century fire suppression.

In the 1600s, English settlement in the coastal region of the Southeast included land clearing and
establishment of large hog and livestock herds that fed on longleaf pine seedlings in the open range.
Hogs have been observed to consume up to 400 longleaf pine seedlings, each, in a day (Hopkins 1947a,
1947b). By the 1700s, hogs were so plentiful that they were often left out of landowners property
appraisals. It was not until after the Civil War, in the late 1800s, that laws required fencing of livestock
pastures. But by then, the damage to longleaf pine regeneration had been done by tens of thousands of
hogs that exceeded the carrying capacity of the land. Longleaf communities on the most fertile soils
were converted to farmland and pasture during this same period.
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Tar, pitch, rosin and turpentine were collectively called naval stores (Ashe 1894, Mohr 1896) and were
produced in the Southeast almost exclusively from longleaf pine. These were essential commodities
until the development of petroleum-derived substances in the mid 1800's. Wagons could not move
without tar to grease the axles, and ships could not sail without tar and pitch for waterproofing cordage
and sails, for caulking leaks, and for coating hulls to prevent destruction by shipworms (Wertenbaker
1931). Naval stores operations began in Virginia in the 1600s, but by 1840 no further naval stores
production was listed (U.S. Census Office 1841). In 1893, forester B.E. Fernow concluded that, "In
Virginia the long-leaf pine is, for all practical purposes, extinct". Recent surveys have confirmed that
longleaf pine has been completely eliminated from 11 of the 15 counties where it originally occurred in
Virginia.

Introduction of the copper still in 1834 greatly expanded naval stores operations and by 1850 North
Carolina became the world's leading supplier (U.S. Census of Manufactures). By 1900, the industry had
passed on to the South, leaving vacant land or scarred longleaf pine survivors. It took approximately 33
large-diameter longleaf pine trees to produce a 50-gallon barrel of distilled turpentine, and thousands of
barrels of turpentine per year were produced in North Carolina.

The logging boom of the late 19th century left cutover lands and dense, scrubby second growth. Fire
exclusion over much of the region was the final and probably most important factor that transformed the
sunny, open, fire-maintained longleaf pine woodlands to dense closed forests. On all but the drier land,
longleaf reproduction was eliminated by loblolly pine reproduction and hardwood and shrub invasion
within a few years after fire exclusion (Sherrard 1903). Forest succession on abandoned cropland
between 1940 and 1965 and revegetation of dry-mesic sites once used as naval stores, offset some of
these losses of longleaf pine. Active fire suppression did not occur in most of the South until 1910 to
1930. Many longleaf pine stands regenerated between the end of open range and the beginning of 20th
century fire suppression. Most naturally regenerated stands that still remain date to this period.

Drainage Headlands and Interstream Flats, Broad Interstream Flats: Communities in this group occur in
dissected drainage headlands and undissected interstream flats. Headlands are dominated by mixed
pines and hardwoods while loblolly pine and pond pine dominate the wet, undissected uplands. Three
plant associations characterized as mixed pine-hardwood occur on the CNF. These vegetation types are
roughly equivalent to loblolly pine and bottomland hardwood-yellow pine forest types (CISC) and occur
in landtype phases 510, 511, 512, 613, and 614. The following Plant Associations are attributed to the
CNF:

Loblolly Pine-Water Oak/Shrubs/Mixed Herbs Upland Forest (Pinus taeda-Quercus nigra)
Loblolly Pine-Oak (Willow, Water, Diamondlea) Temporarily Flooded Forest (Pinus taeda-Quercus phellow, nigra, laurifolia)
Loblolly Pine-Sweetgum-Red Maple Saturated Forest (Pinus taeda-Liquidambar styraciflua-Acer rubrum)

Table 3.15. Forests in Drainage Headlands and Interstream Flats grouped into the following successional classes, shown in
acres.

—————————————————— Seral Stage
Early Mid Late old Total
Growth
Loblolly and Pond Pine Forest Type Condition 500 1,637 4,537 0 6,675
Hardwood Forest Type Condition 0 55 2,310 0 2,365
Longleaf Pine Forest Type Condition 19 60 1,030 0 1,109

Not Classified (no Forest Type) = 263 acres
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The mixed pine forests and woodlands vary in composition along a subtle moisture gradient.

Hardwoods are more often equally mixed with pines on moderately well drained to somewhat poorly
drained sites. These mesic to dry-mesic loblolly-oak-hickory forests are often dominated by mixtures of
loblolly pine, shortleaf pine, white oak, southern red oak, post oak, and occasionally longleaf pine.
Associates include sourwood and dogwood. Successional forests on the most mesic sites are dominated
by loblolly pine, sweetgum, and tulip poplar. On poorly drained sites, pines are more often dominant.
These sites support pond pine, loblolly pine, and longleaf pine mixed woodland stands with giant cane,
toothache grass, inkberry, sweetgum, and water oak in the understory. Loblolly pine plantations with
very sparse understories occur on many of these sites.

Very little is known about pre-settlement conditions in mixed pine woodlands and forests. We do know
that many were two-layered communities with trees over grass (Frost 1996). Where fire was irregular
enough to permit establishment of hardwoods, compositions were often mixed pine and hardwood and
not two-layered. Ashe (1915) described the following various mixtures of loblolly, longleaf, pond pine,
and shortleaf pine in the original mixed pine forest and woodlands in the Croatan region: " Only in a few
localities are all four pines found growing together. Near the coast the loblolly, pocosin (pond pine),
and longleaf pine are sometimes associated on sandy hummocks; the wettest places, however, are as a
rule occupied by the pocosin pine; the pocosin and the loblolly pine are associated on savannas and
slightly drier knolls; on better drained soils the longleaf replaces the pocosin pine in the mixture and on
thoroughly drained soils only the longleaf pine is found."

Plant communities in this group occur along the broad middle section of the fire frequency/fire effects
continuum and range from mixed pine savanna to somewhat fire-protected woodlands. Fire was the
most common disturbance and its frequency was variable, probably ranging from every 5 to 12 years.
Periodic and widespread hurricanes may cause extensive blowdown or other damage to trees. The
recent Class II hurricanes, Bertha and Fran, affected thousands of acres on the CNF. Most damage
occurred in poorly drained Landtypes such as Drainage Headlands and Broad Interstream Flats.
Damage varied from entire stands blown down to only occasional "root sprung" trees. The heavier fuel
loadings from downed trees would increase the probability of stand replacement fires in these
communities until the smaller fuels decay. Although decay may take only a few years in the humid
Coastal Plain environment, these conditions would be periodically duplicated by future hurricanes.
Even more recently, a southern pine beetle outbreak damaged many of the overcrowded loblolly
plantations in this zone.

Most mixed pine stands have changed significantly since European settlement, experiencing similar
disturbances and effects to those that occurred in longleaf pine stands. The original range of mixed pine
forests has also been significantly reduced. Most of the better soils (finer textured sands and loams)
were converted to farmland 100 to 200 years ago. Areas too wet to farm were logged, and succeeded to
loblolly pine. Only small remnants of mixed pine savanna persist today. They are hard to distinguish
from fire-suppressed former longleaf pine communities that have been logged and invaded by other pine
species. Most are now dominated by loblolly pine and pond pine with a dense tall shrub and hardwood
layer in the understory.

Lake and Stream Swamps: These swamplands include cypress and hardwood forests associated with
small streams, lake margins, and upland depressions. Most swamps on the CNF are relatively narrow
and long. They occur on both deep mucks and mineral soils and are seasonally to semi permanently
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flooded. Ten vegetation associations representing tree-dominated swamp communities and two
representing herb-dominated swamp communities are found on the CNF. These vegetation types are
roughly equivalent to sweetgum-Nuttall oak-willow, sweetbay-swamp tupelo-red maple, and bottomland
hardwoods-yellow pine forest types (CISC) and occur in landtype phases 204 and 205. The following
Plant Associations are attributed to the CNF:

Water Tupelo Forest ( Nyssa aquatica)
Sweetgum/Swampbay Forest (Liquidambar styraciflua/Persea palustris)
Swamp Tupelo/Virginia Willow-Button Bush Depression Forest (Nyssa biflora/ltea virginica-Cephalanthus occidentalis)
Black Willow Flooded Forest (Salix nigra)
Black Willow/Coastal Sweet Pepperbush/Water Tupelo Successional Forest (Salix nigra/Clethra alnifolia/Nyssa aquatica)
Pond Cypress / Myrtle Dahoon Depression Forest (Taxodium ascendens/Ilex myritifolia)
Pond Cypress (Swamp Tupelo)/Swamp Doghobble-Buttonbush-Waxmyrtle Depression Forest (Taxodium ascendens (Nyssa biflora)/Leucothoe
racemosa-Cephalanthus occidentalis-Myrica cerifera
Water Tupelo-Swamp Tupelo Forest (Nyssa aquatica-Nyssa biflora)
Bald Cypress-Water Tupelo/Carolina Ash Forest (Taxodium distichum-Nyssa aquatica/Fraxinus caroliniana)
Bald Cypress-Water Tupelo/ Carolina Ash/Virginia Willow Forest (Taxodium distichum-Nyssa aquatica/Fraxinus caroloiniana/ltea virginica)
Narrowleaf Pondlily Herbaceous Vegetation (Nuphar lutea ssp. sagittifolia)
Broadleaf Pondlily-Big Floatingheart-Loose Watermilfoil Herbaceous Vegetation (Nuphar aquatica-Nuphar lutea ssp.advena-Myriophyllum
laxum)

Table 3.16. Forests within Lake and Stream Swamps grouped into the following successional classes, shown in acres.

—————————————————— Seral Stage
Early Mid Late old Total
Growth
Hardwood Forest Type Condition 206 60 5,863 0 6,129
Pine Forest Type Condition 204 184 1,228 0 1,617

Not Classified (no Forest Type) = 124 acres

Flooding depth and duration control the distribution and composition of swamp communities. Swamps
that are seasonally flooded for brief periods are transitional to uplands and are dominated by mixtures of
oak (overcup, nuttall) and water hickory. Peppervine, sweetgum, red maple, planer-tree, storax,
shoreline sedge, swamp smartweed, and sensitive fern are associated in these areas. Swamps that are
semi permanently flooded are more common on the CNF and include associations belonging to the
Water Tupelo - (bald-cypress) Semi permanently Flooded Forest Alliance. On permanently saturated
soils on low wet flats and sloughs, swales and backswamps, water tupelo may dominate the forest
canopy without bald-cypress. Water tupelo occurs on the borders of shallow alluvial swamps and flats
near uplands. Associates include green ash, black willow, titi, swamp doghobble, poison oak, and
peppervine. Swamp blackgum communities are also found as the dominant canopy member in peaty or
mucky, wet depressions. Other bottomland species may occur in these communities, but they make up
less than one third of the canopy. Shrubs are scarce, and floating logs and stumps provide habitat for a
sparse herbaceous stratum. Forests with a dense canopy of straight, tall bald-cypress and water tupelo
are found in oxbow lakes and ponds, along the banks of rivers and lakes, on low wet flats and sloughs,
swales and backswamps. Forests dominated by black willow occur in some areas where Bald-cypress
and water tupelo have been clearcut. Swamp tupelo, water ash, and Virginia willow are associated with
bald-cypress and water tupelo in swamps along many small blackwater streams.

Less extensive swamp types include depressions dominated by pond-cypress, tidally flooded areas
dominated by swamp blackgum and bald cypress, and lake shores dominated by sweetgum. Pond-
cypress occurs in depressions or backswamps and have a closed to open tree canopy, little understory
with shrubs and herbs established on fallen logs, tree bases or areas where the substrate is elevated.
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Common associates include myrtle dahoon, swamp tupelo, sweetbay, red maple, swamp red bay, coastal
sweet-pepperbush, cinnamon fern, sedges, bullrushes, and pondweeds. Tidally flooded forests in lower,
estuarine reaches contain communities in the Swamp Blackgum - (Bald-cypress) Forest Alliance. Other
species common in these areas are wax myrtle and swamp rose. Sweetgum swamp communities occur
in an extensive peatland along the shores of Great Lake. Sweetgum dominates the canopy, and the
subcanopy is dominated by swampbay. Also uncommon are herbaceous communities associated with
blackwater river, streams, and lakes that are dominated by narrowleaf pond lily.

Swamps on the CNF rarely experience wildfire, being protected by their wetness and location at the
bottom of fire-sheltered slopes. Fire intervals are estimated to be from 100-300 years, and extensive
fires only occur during years of extreme drought. Pure stands of bald-cypress are evidence of such
events. Hurricanes cause the most disturbances in swamps, and apparently affect hardwoods more than
bald-cypress or Pond-cypress.

Most bald-cypress was logged before the end of the 19th century on the CNF. In 1884, there was
scarcely any cypress suitable for sawmills in Carteret County (Ashe 1894) and in Craven County. Ashe
stated that "the supply of cypress and ash in the river swamps is nearly exhausted". There are few
swamps on the CNF where old bald-cypress trees remain. In most areas, removal of the large cypress
resulted in the closure of the water tupelo and swamp tupelo canopy. Little regeneration of bald-cypress
has occurred on these tupelo-dominated sites during the last century. Recent hurricanes, Bertha and
Fran (1996), resulted in extensive blowdown and damage to red maple, blackgum, and water tupelo in
some of these swamps.

Stream and River Terraces and Drainage Slopes: This group includes partially fire-sheltered terraces
associated with stream swamps and rivers and dominated by mesophytic hardwoods and dry mesic to
mesic hardwood dominated slopes between drainages and uplands. Ten vegetation associations that
represent forests belonging to this group occur on the CNF. These vegetation types are roughly
equivalent to bottomland hardwoods-yellow pine, and sweetgum-nuttal oak-willow forest types (CISC)
and occur on landtype phases 306, 307, 408, and 409. The following Plant Associations are attributed to
the CNF:

American Beech-White Oak-Maple(Southern Sugar,Chalk)/Mixed Herbs Forest (Fagus grandifolia-Quercus alba-Acer barbatum,leucoderme)
Sweetgum Forest (Liquidambar styraciflua)

White Oak-Mockernut Hickory/Mayberry Forest (Quercus alba-Carya alba/Vaccium elliottii)

White Oak -Pignut Hickory-Mockernut Hickory/Red BuckeyForest (Quercus alba-Carya glabra-Carya alba/Aesculus pavia)
Sweetgum-Tuliptree-Red Maple Temporarily Flooded Forest (Liquidambar styraciflua-Lireodendron tulipifera-Acer rubrum)

Black Willow Temporarily Flooded Forest (Salix nigra)

Laurel Oak/Ironwood/Common Water-willow Forest (Quercus laurifolia/Carpinus caroliniana/Justicia ovata)

Overcup Oak-Water Hickory Seasonally Flooded Forest (Quercus lyrata-Carya aquatica)

Overcup Oak-Water Hickory/Pepper-vine Forest (Quercus lyrata-Carya aquatica/Ampelopsis arborea)

Sand Laurel Oak-Pignut Hickory-American Beech Forest (Quercus hemisphaerica-Carya glabra-Fagus grandifolia)

Table 3.17. Forests within Stream and River Terrace grouped into the following successional classes, shown in acres.
------------------ Seral Stage

Early Mid Late Old Total

Growth
Hardwood Forest Type Condition 0 0 1,730 0 1,730
Pine Forest Type Condition 111 479 1,214 0 1,804

Not Classified (no Forest Typ