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Figure 2-3 Water table data for three monitoring wells located on the project 
property- 

Rainfall data were collected for the monitoring period to correlate climatic conditions 
with water table hydrology. Rainfall data were obtained fi-om the Smithfield WETS 
Station. Monthly precipitation amounts fi-om July 2001 through January 2002 are 
compared with average monthly rainfall (NRCS WETS data) in Table 2.1. 

Well data from the project site were analyzed to determine the current hydrologic state of 
the site. Data were used to determine 1) the longest number of days with the water table 
less than 12 inches deep during the partial growing season, 2) the number of times that 
the water table was less than 12 inches deep for at least one day during the partial 
growing season, 3) the longest number of days with the water table less than 12 inches 
deep during the entire monitoring period, and 4) the number of times that the water table 
was less than 12 inches deep for at least 1 day during the entire monitoring period. 
Calculated values are presented in Table 2.2. 

The growing season for Johnston County is 232 days long, beginning on March 17 and 
ending November 5, according to NRCS WETS data for Johnston County. For the period 
of monitoring data available, the longest consecutive number of days with the water table 
less than 12 inches deep during the partial growing season was 2 days (Well #1, 8/14/01 
to 8/15/01 or roughly 1% of the partial growing season). This would indicate that the 
current hydrologic state of the project site is drier than would be expected for a site 
meeting jurisdictional wetland hydrology requirements. However, drier than average 
conditions were experienced over much of the monitoring period. To further examine the 
existing hydrologic condition of the site, simulation models were developed to describe 
the existing hydrologic condition of the project site. 
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Figure 2-4 Comparison between observed and simulated water table depths 
for Well 1 for existing condition. 

Figure 2-5 Comparison between observed and simulated water table depths 
for Well 2 for existing condition. 
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Figure 2-6 Comparison between observed and simulated water table depths 
for Well 3 for existing condition. 

2.6 Vegetation 

Land use for the open fields on the Westbrook Lowgrounds site over the past 50 to 60 
years has been row crop agriculture. The plant species along reaches of the main channel 
with significant riparian buffers consist of sweet gum (Liquidambar styraciflua), red 
maple (Acer rubrum), willow oak (Quercus phellos), water oak (Quercus nigra), swamp 
chestnut oak (Quercus michauxii) and overcup oak (Quercus lyrata). The small 
treelshrub layer is dominated by sweetbay magnolia (Magnolia virginiana), horse sugar 
(Symplocus tinctoria), giant cane (Arundinaria gigantea), elderbeny (Sambucus 
canadensis), American holly (Ilex opaca), sugarberry (Celtis laevigata) and leucothoe 
(Leucothoe axillaris). The herb and vine strata consists of pokeweed (Phytolacca 
americana), rushes (Juncus spp), jewelweed (Impatiens capensis), dog-fennel 
(Eupatorium capillifolium), green-briar (Smilax spp.) Virginia creeper (Parthenocissus 
quinquefolia), grape (Yitis spp.), and poison ivy (Toxicodendron radicans). 

Reaches of the main channel that lack a riparian buffer contain species including 
goldenrod (Solidago spp.), panic grasses (Panicum spp.), rushes (Juncus spp.), 
meadow-beauty (Rhexia spp.), ragweed (Ambrosia artemisiifolia), St. John's wort 
(Hypericum spp.), water primrose (Ludwigia spp.), and sweetgum saplings. The smaller 
lateral ditches are similar but contain knotweed (Polygonum spp.), water primrose, and 
goldenrod. 
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watersheds with significant wetland areas produce less runoff than watersheds with fewer 
wetland areas. It appears that only a small percentage of the watershed area above the 
project site is composed of wetlands, and therefore would not have a significant impact 
on the formation of the stream channel. It is more likely that the observed stream 
characteristics are a result of geologic conditions in the area. Soils on the upland portions 
of the watershed are primarily Blanton, Wagram, and Uchee. Each of these soil series has 
a sandy texture and is highly permeable, typical of the sandy soils found along the 
transition area between the Piedmont and Coastal Plain physiographic regions. As a 
result, these areas have some of the highest groundwater recharge rates in North Carolina 
(Figure 3.3). The higher amounts of infiltration during rain events would result in lower 
amounts of runoff than may be experienced on similar sized watersheds in other parts of 
the Coastal Plain, and therefore lead to lower stream flows for a given watershed size. 

Figure 3-2 North Carolina Coastal Regional Cuwe with data collected from 
Johannah Creek (regional cuwe data provided by the NC Stream Restoration 
Institute). 
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Figure 3-3 Groundwater recharge rate map for North Carolina (provided by the 
NC Department of Natural Resources, Groundwater Division). 

3.3 Sediment Transport Analysis 

A stable stream has the capacity to move its sediment load without aggrading or 
degrading over long periods of time. The total load of sediment transported through a 
cross-section can be described by bedload and suspended load fiactions. Suspended load 
is normally composed of fine sand, silt and clay particles transported in the water column. 
Bedload is generally composed of larger particles, such as coarse sand, gravel, and 
cobbles transported by rolling, sliding, or hopping (saltating) along the bed. 

The ability of the stream to transport its total sediment load is quantified through two 
measures; sediment transport competency and sediment transport capacity. Competency 
is the ability of the stream to move particles of a ven size and is a measure of force, 
often expressed as shear stress in units of Ibsl 8 Sediment transport capacity is a 
stream's ability to move a quantity of sediment and is a measure of stream power, often 
expressed as units of Ibs/(ft*sec). Competency and capacity analyses were conducted for 
this project to ensure that the design streambed does not aggrade or degrade during 
bankfull conditions. These two analyses are discussed below. 
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willow oak (Quercus phellos) 
swamp chestnut oak (Quercus michauxii) 
laurel oak (Quercus laurifolia) 
blackgum (Nyssa sylvatica) 
bald cypress (Taxodium distichum) 
overcup oak (Quercus laurifolia) 
swamp blackgum (Nyssa biflora) 

Figure 3.4 
Conceptual Cross-section and 

Vegetation Planting Plan 

SEED MIXTURE 

Virginia wild rye (Elymus virginicus) 
fox sedge (Carex vulpinoidea) 
switch grass (Panicum virgatum) 
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Figure 3-5 Thirty (30) year model simulation showing the longest consecutive 
number of days meeting wetland criteria for a location representing average 
conditions across the restoration site. 

3.6 Vegetation Plan 

The design of the proposed restored project area will most closely resemble the "Coastal 
Plain Small Stream Swamp" described by Schafale and Weakley (1990), since this is the 
community type for the upstream reference reach area (see Section 6.1). As discussed in 
Section 6.1, the site could be classified as either the "blackwater" or "brownwater" 
subtype of small stream swamp. Therefore, the proposed planting plan is comprised of 
species listed under the "blackwater" and "brownwater" subtypes, as well as species that 
currently exist in the upstream reference area. Preferred canopy species to be planted 
include willow oak (Quercus phellos), swamp chestnut oak (Quercus michauxii), laurel 
oak (Quercus laurifolia), overcup oak (Quercus lyrata), blackgurn (Nyssa sylvatica), 
swamp blackgum (Nyssa biflora), and bald cypress (Taxodium distichurn). Overcup oak, 
swamp blackgum, and bald cypress will be planted in the wettest areas. 

Several other species typically associated with small stream swamp systems are present 
in the upstream reference area and wooded areas adjacent to the restoration site, including 
sweet gum (Liquidambar styraciflua), red maple (Acer rubrum), green ash (Fraxinus 
pennsylvanica), sweetbay magnolia (Magnolia virginiana), and American holly (Ilex 
opaca). These species are active colonizers, therefore it is not proposed that these species 
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Figure 6-1 Cross-section of reference reach stream and floodplain. Locations of 
wetland edges were based on soil profdes (elevations are relative to arbitrary 
benchmark on site). 
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Figure 6-2 Water table depths recorded in a monitoring well installed within the 
reference site. 
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Figure 6-3 North Carolina Coastal Regional Curve with data collected from the 
Johannah Creek reference reach (regional cuwe data provided by the NC Stream 
Restoration Institute). 
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The reference site is well buffered along both stream banks with tree species that include 
sweet gum (Liquidambar styracifua), red maple (Acer rubrum), willow oak (Quercus 
phellos), water oak (Quercus nigra), swamp chestnut oak (Quercus michauxii) and green 
ash (Fraxinus pennsylvanica). The small treelshrub layer is dominated by sweetbay 
magnolia (Magnolia virginiana), American holly (Ilex opaca), sugarberry saplings 
(Celtis laevigata), giant cane (Arundinaria gigantea), elderberry (Sambucus canadensis), 
leucothoe (Leucothoe axillaris), sweet pepperbush (Clethra alnifolia), beautybeny 
(Callicarpa americana), and blackberry (Rubus spp.). The herb and vine strata contain 
false nettle (Boehmeria cylindrica), jewel-weed (Impatiens capensis), cinnamon f a  
(Osmunda cinnamomea), sensitive fern (Onoclea sensibilis), green-briar (Smilax spp.) 
Virginia creeper (Parthenocissus quinquefolia), grape (Vitis spp.), poison ivy 
(Toxicodendron radicans), and honeysuckle (Lonicera japonica). 
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6.6 Benthic Macroinvertebrates 

Benthic macroinvertebrate samples were collected at two sites within and upstream of the 
project area on January 17, 2002. One sampling site is located within the downstream 
section of the project reach below SR 1198, while the other sampling site (reference 
reach) is located upstream of the project reach above SR 1198 (Figure 1.2). Sampling 
was not conducted during the summer months due to drought conditions which resulted 
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BIOLOGICAL TRACKING - STREAM RESTORATION PROJECTS 
North Carolina Division of Water Quality 

Wetlands1401 Certification Unit 

A. Project Name: Westbrook Lowgrounds Mitigation 
B. Stream Name: UT to Mill Creek (Johanna Creek is the proposed new name). 
C. DWQ Project Number: 
D. Restoration Map Number: 
E. Emregion, County and Location Information: 

Inner Coastal Plain, Johnston County, from SR 1 198 near Bentonville, NC to confluence 
with Mill Creek 

F. Coordinates and USGS Quad Name: N35'21.459' W78'16.602' downstream section, 
Newton Grove North Quad 

G. Stream Classification Type (Rosgen): 
The UT to Mill Creek in the project area starts out as an E5 channel for the first 200 feet and 
then changes to an incised G5 channel for the remaining project length. The reference reach is 
upstream of the project reach above SR 1198 and is an E51C5 channel. 

H. Length of Project: 4,118 linear feet 
I. Urban or Rural Catchment: Rural 
J. Catchment size: 1.18 sq mi at lower end of the project area 
K. Who conducted the biological monitoring? Buck Engineering (Greg Price and Jessica 

Rohrbach) 
L. Applicant Information: 

1. Name and Company: Environmental Banc Exchange (EBX) 
2. Telephone Number: (4 1 0) 3 56-5 1 59 
3. Contact: George Kelly 

M. Consultant Information: 
1. Name and Company: Greg Price, Buck Engineering 
2. Telephone Number: (9 19) 459-9009 
3. Email Address: gprice@buckengineering. corn 

N. Project Status: 
I Buck Engineering is preparing a Draft Mitigation Plan for client review. Pre-construction 

biological surveys have been completed by Buck Engineering and are summarized in the 
Mitigation Plan. 

Project reach downstream of SR 1 198 Reference reach upstream of SR 1 198 


























































































































































