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and sweet-gum in the canopy or near-canopy layer, with the occasional willow oak, blackjack
oak, and post oak, mockernut and pignut hickories, longleaf pine, red-cedar (Juniperus
virginiana), and winged elm (Ulmus alata). The near-canopy layer consisted of horse-sugar,
sourwood, American holly, and persimmon. The understory consisted of wax-myrtle (Myrica
cerifera), highbush blueberry (Vaccinium corymbosum), Chinese privet, inkberry, and sweet
pepperbush, with the occasional winged sumac, sassafras (Sassafras albidum), beauty-berry
(Callicarpa americana), St. Andrews-cross (Hypericum hypericoides), and devil’s-walkingstick
(Aralia spinosa). Woody vines in the pine flatwoods communities included briers (Smilax
rotundifolia, S. smallii, and S. glauca), yellow jessamine, muscadine, Virginia creeper, poison-
ivy, Japanese honeysuckle, and trumpet-vine. The herbaceous layer was dominated by bracken
fern (Pteridium aquilinum), blackberry, pipsissewa, and ebony spleenwort.

3.11.4.4 Upland pine-wiregrass woodland

Upland pine-wiregrass woodlands occur in the fall-line sandhills, or on sand ridges associated
with rivers in the Coastal Plain, and have deep, well-drained sands. Pines dominate the canopy,
and several scrub oak species dominate the understory layer.!® The herb layer is usually sparse,
while the pine species present are usually longleaf pine (Pinus palustris), and some pond pine
(Pinus serotina). According to Nelson,

“a dense layer of Aristida stricta is usually present. This community is drier
than flatwoods, is never flooded and usually never wet. Organisms within it are
generally very much adapted to occasional fires, the absence of which leads to
the rapid invasion of additional hardwood species and numerous shrubs.”%

Upland pine-wiregrass communities identified within
the Preferred Alternative study corridor during the
wetland delineation were dominated by loblolly and
longleaf pines, mockernut hickory, water oak, blackjack
oak, turkey oak (Q. laevis), post oak, southern red oak,
and sweet-gum in the canopy layer. The understory
was comprised of sassafras, American holly, and
dogwood of various heights, with sweet-bay (Magnolia
virginiana) and red-bay (Persea borbonia) occurring
on the edges of wetlands. Dense thickets of
sparkleberry (Vaccinium arboreum), and deerberry 4 b >
(Gaylussacia dumosa) grew beneath the understory. Ub|a{nqd"f,ih;\',}7é woodland
Vines within these communities included yellow — ———— ——

100 Ibid.
101 Ibid.
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jessamine, catbrier, and muscadine, while the herb layer was dominated by wiregrass, reindeer
moss (Cladonia sp., a lichen), bracken fern, ebony spleenwort, pipsissewa, and trailing arbutus
(Epigaea repens). Sandhills wild indigo (Baptisia cinerea), and blazing-star (Liatris squarrosa)
were two wildflowers observed occasionally in this habitat.

In addition to the natural areas above, the Preferred Alternative study corridor contained other
upland areas, including agricultural fields and timberlands, and developed areas. Although
timberlands have been altered from the natural forest, they continue to provide wildlife habitat and
recreational opportunities as described earlier. Selective harvesting of trees from forested areas
provides openings in the overstory, which allows sunlight to reach the ground. This promotes
growth of herbaceous and shrub plant species, thereby making the forest habitat more diverse,
which in turn provides additional nesting and foraging opportunities for wildlife such as small
mammals and birds.

3.11.4.5 Agricultural fields and timberlands

Agricultural fields and timberlands are not natural
communities. However, these upland communities
are significant elements in the project study area, and
therefore have been included in this discussion.
Agricultural fields include those currently planted
with crops or fallow fields that have not yet succeeded
to another community type. Pastureland and
hedgerows/fencerows are also included in this
category. Timberlands include pine plantations, and
are managed primarily for pulpwood. Typically, these
areas are planted with loblolly pine or slash pine
(Pinus elliottii). The project study area contains some
Carolina bays that have been drained and are now
agricultural fields and/or managed timberlands.

3.11.4.6 Developed areas

Tobacco Farm Field
.|

Developed areas are lands that have been built upon for residential or commercial purposes.
These include maintained lawns, residences, parking lots, vacant lots, abandoned home sites,
industrial yards, and commercial buildings, among others.

s ——.
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3.11.5 How would upland communities be impacted?

The amount of upland natural communities that would be impacted by the clearing and grubbing of
vegetation within the construction limits of the Preferred Alternative were estimated. Excavation
and/or the placement of fill material would also occur in order to construct the roadbed, resulting in
impacts to natural upland communities. The Preferred Alternative would impact a total of 923.4
acres in five forested upland communities, including mesic mixed hardwood forests, oak-hickory
forests, pine flatwoods, upland pine-wiregrass woodlands, and timberlands (refer to Table 3.44).
While the majority of the upland impacts from the Preferred Alternative would occur to agricultural
and developed lands, 45 percent of the total upland impacts would be to forested upland communities.

Upland community impacts would result in the removal of wildlife habitat as discussed in Section
3.14.4, (refer to page 3-206). Of the forested uplands that would be impacted, the mesic mixed
hardwood forest supports the most wildlife diversity due to the presence of mast producing species,
which are used by animal species such as turkey, squirrels, and white-tailed deer as food. The
Preferred Alternative would impact 0.24 acre of mesic mixed hardwood forest.

The oak-hickory forest is the next most diverse upland community for wildlife when compared to
the other forested upland communities present in the Preferred Alternative study corridor. It too
harbors oaks and hickories, as well as other tree and shrub species that serve as food for many
species of wildlife. The Preferred Alternative would impact 100.7 acres of oak-hickory forest.

Pine flatwoods and pine-wiregrass woodlands typically have a less diverse understory in terms of
plant species when compared to the previous two communities, but provides cover and forage for

Table 3.44
Forested Upland Community Impacts, in Acres

Forest Type Preferred Alternative

Mesic mixed hardwood forest
Oak-hickory forest
Pine flatwoods

Upland pine-wiregrass woodland

Timberlands

Total Upland Forest Impact
Source: THE LPA GROUP INCORPORATED, 2008

———————
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white-tailed deer and other wildlife. These communities also provide nesting and forage habitat for
a variety of perching bird species. The Preferred Alternative would impact 32.4 acres of pine
flatwoods and 153.8 acres of pine-wiregrass woodlands.

The largest portion of the upland forest impacts would occur to timberlands, or managed pine
stands, which typically have low wildlife diversity when compared to the other upland forested
communities found within the Preferred Alternative study corridor. These forested communities
are frequently disturbed by logging operations that displace wildlife to adjacent upland communities.
Timberlands may provide foraging habitat for red-cockaded woodpeckers; however, these forests
are harvested before they become mature stands, which is required for suitable red-cockaded
woodpecker nest colonies. The Preferred Alternative would impact 636.3 acres of timberlands.

3.11.6 What indirect and cumulative impacts to uplands could occur as the result of the

project?

Projected land use maps were used to estimate the potential indirect impacts to forested upland
habitats. Section 3.10.10, (refer to page 3-148), contains discussion on indirect and cumulative
impacts to upland farmland. Potential forested upland indirect impacts that could occur along the
Preferred Alternative, and those associated with the No-build Alternative, were calculated using
GIS analysis of the projected development shape files and the GAP habitat data layer. Table 3.45
provides the results of the analysis. This analysis is based on projected impacts to tracts identified
by the land use models and does not take into consideration the future changes that could take place
in the study area due to ongoing agriculture and silviculture practices.

Cumulative impacts to forested uplands as the result of residential and commercial development,
and road construction/improvement projects in the study area are assured due to the Section 404
permitting and mitigation requirements that tend to force development into uplands. With the
exception of County and municipal land use plans, SCHEC’s stormwater permitting program, and
some farmland protection programs, development in uplands is not regulated.

3.12 Wetlands

3.12.1 What are wetlands?

The USACE and USEPA define wetlands as “those areas that are inundated or saturated by surface
or groundwater at a frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands

s r——.
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Table 3.45
Potential Indirect Forested Upland Impacts (in acres)

Alternative

No-build Alternative Preferred Alternative

UPLAND TYPE

Mesic Mixed Hardwood 0.1

Pine Flatwoods 37.8
Oak-Hickory Forest A 10.5
Timberland 93.7

Total Indirect Upland Impact

Source: THE LPA GROUP INCORPORATED, 2008.

typically include swamps, marshes, bogs, and similar areas.”*> Wetlands are often transitional
areas between uplands and aquatic communities.

The USACE, through Section 404 of the Clean Water Act of 1977 (CWA), has regulatory authority
over waters of the United States, including wetlands. This authority empowers the USACE to
identify wetland/upland boundaries and to regulate alterations of jurisdictional wetlands. These
boundaries are established in accordance with the methodology in the 1987 Corps of Engineers
Wetlands Delineation Manual.®® An area must exhibit evidence of wetland vegetation, wetland
soil, and wetland hydrology to be considered a wetland. Wetlands identified within the project
study area are shown on Figure 3-31 (refer to page 3-163).

3.12.2 Why are wetlands important?

Wetlands are important because of the functions and values they provide. These functions and
values are relative to:

e Hydrology (e.g., flood control, groundwater recharge and discharge, and dissipation of erosive
forces);

e Water quality (e.g., removal of sediments, toxins, and nutrients);

e Food chain support and nutrient cycling (e.g., primary production and nutrient export/utilization);

e Wildlife habitat (e.g., breeding, rearing, and feeding grounds for fish and wildlife species);
and,

e Socioeconomics (e.g., recreational, educational, aesthetic, and consumptive uses).

02 U.S. Army Waterways Experimental Station Environmental Laboratory, Corps of Engineers Wetlands Delineation
Manual (Washington, D.C.: Department of the Army, USACE, 1987) Technical Report Y-87-1; 33 CFR 8328.3[b] and

USEPA 40 CFR §230.3[t].

103 hid
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3.12.3 How were wetlands identified within the Preferred Alternative study corridor?

The following GIS data layers were obtained for the purpose of identifying wetlands within the
Preferred Alternative study corridor:

NWI Maps;

Soil data layers;

U.S. Geological Survey (USGS) topographic maps;
1999 false-color infrared aerial photography;

2003 true-color aerial photography;

2005 true-color aerial photography; and,

2006 false-color infrared aerial photography.

The NWI wetland layer was used to define the wetlands until the Build Alternatives were developed.
After the Build Alternatives were identified, the NWI wetland boundaries were re-evaluated. For
three Build Alternative corridors, NWI mapping was overlain onto the aerial photography and a
desktop review was performed using the soil maps, NWI maps, and aerial photography. The USGS
topographic maps, along with the SCDNR and NCDENR stream data layer, were used to map
second and third order streams within the project study area. Questionable areas, those that were
indicated as wetland on the NWI map, but did not exhibit typical wetland signatures on the aerial
photography, or those that were indicated as upland on the NWI map, but appeared to be wetland,
were identified. Field visits were then performed and the questionable areas were groundtruthed.
During the field visits it was noted where some former wetland areas were effectively drained by
ditches. These locations were revised on the project wetland map. Likewise, areas that were
identified as upland on the NWI map but were found to be wetland during the field visits were
revised on the wetland map. Additional information collected during the field visits included other
impacts to wetland communities such as changes in the vegetation types (i.e., former forested
wetlands that have been cut and are currently secondary growth communities) and areas that have
been ditched, but still meet the three basic criteria of jurisdictional wetlands.

As discussed in Chapter 2, each NWI wetland type within the project study area was assigned a
numerical value between 1 and 10 by the ACT. This value was based on the relative quality of each
wetland type. Areas that had been previously impacted were given a lower value based on the
severity of impact in accordance with the values assigned to wetland types by the ACT members
and changes were made to the database accordingly. The values of the wetlands on the mapping
were updated when observations from the field visits concluded that a particular wetland had been
altered by practices such as conversion to maintained utility corridors or silviculture.

s r——
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Afield delineation was performed within the Preferred Alternative study corridor between September
2007 and May 2008. The Preferred Alternative study corridor extends 300 feet on both sides of the
proposed centerline for approximately 36.6 miles, the length of the Preferred Alternative. The
proposed over/under passes for existing roads were included, and measured 100 feet in width from
the centerline of the existing roadway on both sides of the existing roadway. Proposed interchanges
with existing roads were also delineated. They were defined as the area encompassed by offsetting
the centerline of the on and off ramps 100 feet to the outside of the interchange. Wetland boundaries
were determined using the methodology described in the 1987 Corps of Engineers Wetlands
Delineation Manual,'® and marked with surveyors flagging labeled “Wetland Boundary”. The
wetland boundaries were mapped using sub-meter accuracy Global Positioning System (GPS)
equipment. A wetland map for the Preferred Alternative study corridor was produced using these
mapped wetland boundaries. The wetland map and supporting documentation have been submitted
to the USACE Charleston and Wilmington Districts, and approvals for the wetland approximation
were requested.

3.12.4 What wetland types were identified in Preferred Alternative study corridor?

Wetlands and waters of the United States were categorized by general types according to various
standard classification systems found in Classification of Wetlands and Deepwater Habitats of the
United States.'® All of the wetlands and waters of the United States that occur within the project
study area are palustrine (freshwater).

During the wetland delineation, the boundary between the wetland and upland was marked; however,
the boundaries between different wetland types within the delineated area were not marked. For
example, several large wetland areas would have aquatic beds, wooded swamp, and freshwater
marsh within a single delineated area. The wetland community was identified by the dominant
wetland community of the whole area. Therefore, although aquatic beds were present within the
Preferred Alternative study corridor, they were present within larger, more dominant wetlands and
not identified separately during the delineation. After the delineation was completed, these areas
were identified and their limits estimated within the larger wetland using aerial photography.

Multiple wetland types can be found in association with each other to form wetland systems. Two
major wetland systems found within the project study area are Carolina bays and riparian systems.
Carolina bays are generally oval in shape, are oriented roughly northwest to southeast, and have a
distinctive sand rim along the southeast edge. They are found in the Coastal Plain of North Carolina,
South Carolina, and Georgia. Wetland types in Carolina bays can vary and often include evergreen

104 1hid.
1051 .M. Cowardin, V. Carter, F.C. Golet, and E.T. LaRoe, Classification of Wetlands and Deepwater Habitats of the
United States, prepared for the USDI-FWS. FWS/OBS-79/31, Washington, D.C., (1979).
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shrub bogs/pocosins, deciduous shrub swamps, and/or bay forests. Fully functional Carolina bays
were identified as constraints and were avoided during alternative development. The Preferred
Alternative does not impact any intact fully functional Carolina bays.

Riparian wetlands are systems associated with rivers and streams, are considered higher value
wetland systems, and are numerous throughout the project study area. During the development and
refinement of the Preferred Alternative, efforts were made to avoid and minimize impacts to these
systems by crossing on structure and aligning the roadway such that crossings are perpendicular
where practicable. These systems consist of a variety of wetland types such as wooded swamps,
bottomland hardwoods, aquatic beds, flooded swamps/beaver ponds, and deciduous shrub swamps.
Streams typically do not have wide wetlands near their headwaters where riparian systems tend to
be narrow, except in the sandhills region in the northern portion of the Preferred Alternative study
corridor, where streamhead pocosin wetlands are often found at the headwaters of streams. Riparian
wetlands in the project study area tend to be much wider than at the headwaters as they near the
Great and Little Pee Dee Rivers. Riparian wetland systems within the Preferred Alternative study
corridor were predominantly wooded swamp and flooded swamps/beaver ponds.

The following types of wetlands and waters of the United States identified within the Preferred
Alternative study corridor are described in the following subsections:

Aguatic beds;
Bottomland hardwoods;
Deciduous shrub swamp;
Freshwater marsh;

Ponds and borrow pits;
Rivers and canals;
Streamhead pocosin; and,
Wooded swamp.

3.12.4.1 Aquatic beds

Aquatic beds are permanent to nearly-permanent
bodies of freshwater such as ditches, pools, ponds and
slow-moving streams, rivers and canals. The only
plants that tolerate this inundation have modified
structures to remain submerged or to float. Herbaceous
species, predominately duckweeds (Lemna spp.),
water-lily (Nymphaea odorata), parrot-feather
(Myriophyllum aquaticum), and water-shield

Aquatic bed

s ——.
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(Brasenia schreberi), were the only plant types to occur in these conditions within the Preferred
Alternative study corridor.

Aquatic beds often occur in association with perennial streams that flow through the project
study area, and are usually located along the margin of flowing streams between the stream
channel and the adjacent floodplain wetlands. Approximately 102 acres of aquatic beds are
located throughout the project study area, and 10.3 acres were delineated within the Preferred
Alternative study corridor.

3.12.4.2 Bottomland hardwoods

Bottomland hardwoods are typically associated with
rivers, creeks, or other drainage systems. These low-
lying bottomlands frequently serve as a holding area
for flood waters from the main channel, especially after
a heavy rain upstream. They may also occur in low
areas and along small surface drainages and are
temporarily flooded or saturated during the growing
season. Typical tree species found within the Preferred
Alternative study corridor during the delineation
included red maple (Acer rubrum), sweet-gum
(Ligquidambar styraciflua), swamp tupelo, and loblolly
pine (Pinus taeda). Shrubs consisted of red-bay, wax-
myrtle (Myrica cerifera), dog-hobble (Leucothoe axillaris), and sweet-bay. Vines such as yellow
jessamine (Gelsemium sempervirens), muscadine (Vitis rotundifolia), poison-ivy (Toxicodendron
radicans), and several species of catbrier (Smilax laurifolia, S. glauca, and S. rotundifolia)
were abundant within the Preferred Alternative study corridor. Herbaceous plants such as
cinnamon fern (Osmunda cinnamomea), netted chain fern (Woodwardia areolata), royal fern
(Osmunda regalis), false nettle (Boehmeria cylindrica), lizard’s tail (Saururus cernuus), jack-
in-the-pulpit (Arisaema triphyllum), and giant cane (Arundinaria gigantea) were common. An
estimated 5,415 acres of bottomland hardwood wetlands are present in the project study area
while 55.2 acres were delineated within the Preferred Alternative study corridor.

Bottomland hardwood

3.12.4.3 Deciduous shrub swamp

Deciduous shrub swamps are generally the result of a disturbance to a swamp, creek, or other
natural wetland, either by clear-cutting, beaver activity, or other major physical change, but can
also be stable communities.® If clear-cut, these areas quickly become a dense tangle of

16 Ibid.
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blackberries (Rubus argutus), cat briars (Smilax spp.),
and weedy growth amid the debris left behind by the
logging activities and stump sprouts of the more
opportunistic tree species such as sweetgum, red
maple, and sweet bay. Deciduous shrub swamps
located within the Preferred Alternative study corridor
were mostly clear-cut and contained these species.
Short-lived woody species such as black and/or
Carolinawillow (Salix nigra, S. caroliniana), button-
bush (Cephalanthus occidentalis), and elderberry 3 ’
(Sambucus canadensis) were also present, able to - D‘eiduushru Swamp
benefit from the open canopy. Marsh dwellers, SUCh e T————— — — —~—~—~—~—
as soft rush (Juncus effusus) and bulrush (Scirpus

cyperinus) were also present, taking advantage of the

(temporarily) open sun in these clear-cut areas.

W

Deciduous shrub swamp is one of the least represented wetlands types within the project study
area despite the fact that it is often the result of man-made disturbance. This wetland type
appears to be predominantly associated with streams in the project study area. While there is an
estimated 2,491 acres of deciduous shrub swamp in the project study area, only 0.6 acre were
delineated within the Preferred Alternative study corridor.

3.12.4.4 Freshwater marsh

Freshwater marshes are open wetlands with a highly
variable water level dominated by emergent grasses,
sedges, and rushes. This type of wetland is usually
associated with deep water wetlands, but can also be
found where trees have been removed in utility and
roadway corridors, and other places where man
prevents succession into, or back into, wooded
wetlands.*” Freshwater marshes within the Preferred
Alternative study corridor consisted of sedges (Carex
spp.), rushes (Juncus spp.), sugar cane plume-grass
(Erianthus giganteus), arrow-arum (Peltandra

Freshwater marsh
.|

107 Nelson, John B. 1986. The Natural Communities of South Carolina: Initial Classification and Description.
Columbia, SC: South Carolina Wildlife and Marine Resources Department Division of Wildlife and Freshwater
Fisheries.
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virginica), smartweeds (Polygonum spp.), pickerelweed (Pontederia cordata), arrowhead
(Sagittaria latifolia), and cattails (Typha spp.).

Like aquatic beds, some areas of freshwater marsh in the project study area are located along
the margin of flowing streams between the stream channel and the adjacent floodplain wetlands.
Several freshwater marshes found within the Preferred Alternative study corridor resulted from
inundation of other wetland types caused by beaver activities, while others developed due to
maintenance activities within utility corridors. The project study area has an estimated 564
acres of freshwater marsh while 20.3 acres were delineated within the Preferred Alternative
study corridor.

3.12.4.5 Ponds and borrow pits

Ponds and borrow pits are typically manmade, open,
freshwater communities, and are normally created by
excavation activities, or altering stream or surface
drainage flow. According to NWI mapping, and for
purposes of this project, water bodies less than 20 acres
in size fall into this category.'®® Other freshwater systems
are often found associated with ponds and borrow pits
in the form of fringe wetlands. Approximately 2,097
acres of ponds and borrow pits are found in the project
study area and 1.3 acres were delineated within the

. . Mill pond
Preferred Alternative study corridor. +

3.12.4.6 Ryvers and canals

Perennial streams and rivers are riverine systems that are permanently flooded. In general, the
open water areas are either unvegetated, or include occasional beds of submerged or floating
aquatic plants. Intermittent streams are riverine systems with streambeds that are seasonally
flooded.

Rivers and canals within the project study area include meandering and channelized unnamed
intermittent streams and perennial streams with their tributaries. Streams within the Preferred
Alternative study corridor included Hagins Prong, Cottingham Creek, Reedy Creek, Crooked
Creek, Little Reedy Creek, Beverly Creek, and their unnamed tributaries. All of the perennial
and intermittent streams within the Preferred Alternative study corridor ultimately drain into

108 | M. Cowardin, V. Carter, F.C. Golet, and E.T. LaRoe, Classification of Wetlands and Deepwater Habitats of the
United States, prepared for the USDI-FWS. FWS/OBS-79/31, Washington, D.C., (1979).
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either the Little Pee Dee River or the Great Pee Dee River. There are an estimated 486 linear
miles of perennial streams and 896 linear miles of intermittent streams located within the project
study area. Approximately 10,036 linear feet of perennial and 17,891 linear feet of intermittent
streams were identified within the Preferred Alternative study corridor.

3.12.4.7 Streamhead pocosin

Streamhead pocosins are seasonally to semipermanently saturated
palustrine wetlands underlain by wet, acidic soils occurring along
the headwaters of small streams in sandhill areas, and dominated
by a thick shrub layer. Streamhead pocosin vegetation may expand
uphill into the upland sandhill communities if not subjected to
periodic fire. The absence of fires through fire suppression
techniques has resulted in the streamhead pocosins in the study
corridor being dominated by gallberry and bamboo-vine,
completely shading out the more typical diverse ecotonal plant
species. Downstream, they generally transition into bottomland
hardwoods or wooded swamp communities.'®

.. . L. Streamhead pocosin
Shrubs dominating the streamhead pocosins found within the —————

Preferred Alternative study corridor included gallberry, fetterbush,

ti-ti, inkberry, red-bay, sweet pepperbush, highbush blueberry, coastal honeybells (Leucothoe
racemosa), and dangleberry, among others. The evergreen bamboo-vine was abundant, and the
canopy contained scattered to fairly dense trees such as tulip-poplar, red maple, sweet-bay,
loblolly pine, pond pine, swamp tupelo, and sweet-gum. The herb layer was typically sparse,
with netted chain fern, cinnamon fern, and cane dominating. Streamhead pocosins within the
Preferred Alternative study corridor that graded into beaver ponds or marshes had more
herbaceous plants such as grasses and sedges along the open margins. An estimated 2,065
acres of streamhead pocosins occur in the project study area and 29.8 acres were delineated
within the Preferred Alternative study corridor.

3.12.4.8 Wooded swamp
Wooded swamps are wetlands generally associated with brownwater or blackwater rivers that

may be flooded for several months during the growing season to nearly year round, and seldom
dry out. The canopy of wooded swamps found within the Preferred Alternative study corridor

109 Schafale, Michael P. and Alan S. Weakley. 1990. Classification of the Natural Communities of North Carolina.
Raleigh, NC: North Carolina Natural Heritage Program Division of Parks and Recreation & N.C. Department of
Environment, Health, and Natural Resources.
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