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EXECUTIVE SUMMARY

The Oakley Crossroads Restoration Site is located appr@tymiur miles south of Robersonville,

North Carolina in northern Pitt County. The site is located on tin 2i¢gp miles from the intersection of
Jim Taylor Road (SR 1547) and NC 903. This project is located in theaCB&sn physiographic region

and is in the 03020103090020 14-digit HUC of the Tar-Pamlico River b&sen24.8-acre conservation
easement consists of fallow agricultural fields in a retualley. A channelized third order perennial
stream flows from west to east through the easement before diaghatg Tranters Creek.

The Oakley Crossroads Restoration Plan includes the folloaongponents: 1) restoration of a third
order stream channel and associated riparian buffers, 2)atémtoand enhancement of bottomland
hardwood riparian wetlands, 3) preservation of the existing baitahthardwood wetland, 4) expansion
of two existing ponds within the conservation easement, and Sywctst of a road crossing near the
midpoint of the project. Using Rosgen classification, the iegisthannel is classified as a G5c stream
type, which is narrow and entrenched. Due to straightening and westmaintenance, the channel is
much shorter than the natural condition and lacks the riffle-pool sequencpsothde energy dissipation
and habitat.

The stream channel will be restored using Priority 1 niatlvannel design. Riparian wetlands will be
restored within the grading limits of the stream. The recororecti the channel to its original floodplain

will raise the water table at the site and likely restoydrology to additional wetland areas within the
conservation easement. The majority of the Oakley Crossqmagect site is underlain with hydric soils,

which are often indicative of the existence of wetlands prior to agrialipractices.

Riparian buffers will be replanted along the unnamed tributaryhenproject site creating a wildlife

corridor from Tranters Creek south to Briery Swamp. Existingodweous wetlands within the

conservation easement will be enhanced with the planting of batidnilardwood tree species and
wetland shrubs as appropriate. The existing forested wetlands will deywd.

Restoration is part of a broad, watershed-based approach fa-éseablishment of physical, chemical,
and biological components of an aquatic ecosystem. This physiographiccprénas lost a significant
portion of the historic wetland systems, including nonriverine laé&t ind riparian wetlands, and stream
habitat through intensive agricultural practices. TranteeekC(28-103) is a major tributary to the Tar
River [28-(102.5)]. The project site stream, Tranters Creek, and the TardRe/nutrient sensitive waters
(NCDWQ, 2004). The restoration of the unnamed tributary and wetlantseddakley Crossroads site
will improve physical, chemical and biological components of Tmanters Creek watershed and
downstream waters.

Restoration of the stream channels and riparian buffers usipgittegples of natural channel design, will
greatly benefit the stream system by improving biologiotdgrity, increasing dissolved oxygen, and
moderating the pH level and water temperature. The Oakleyst©ems Restoration Site may also
provide future habitat for some ‘federal species of concern.’

The Oakley Site will be returned to a more natural statugh stream and buffer restoration, wetland
hydrology restoration where feasible, and installation of woody mettheegetation. The Oakley
Crossroads Restoration Site offers the potential to es3@00 linear feet of stream, 20.9 acres of
riparian buffer, and 2.58 acres of riverine bottomland hardwood forest wetlands. Additionally, 1.11 acres
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of bottomland hardwood forest wetland will be preserved and 2.60 acres will be enhanced. The following
table provides acreages and footages for the project. For monmdation see Table 10.1

Before and After Area Lengths and Acreages for Oakley Crossroads&iest Site

Area Before After
Stream Length 2,950 feet 3,800 feet
Buffer Restoration 20.86 acres
Buffer Preservation 1.52 acres
Total Buffer Acres 22.38 acres
Restoration of riverine bottomland hardwood 258 acres
wetlands
Riverine Wetland Enhancement 2.60 acres
Wetland Preservation 1.11 acres
Total Wetland Acres 6.3 acres
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1.0 Project SiteLocation

11 DIRECTIONSTO PROJECT SITE

The Oakley Crossroads Restoration Site is located appretimiur miles south of Robersonville,
North Carolina in northern Pitt County (Figure 11.1). From Tarboro, tragtlan US 64 and take the NC
903 exit toward Robersonville. Travel 6.5 miles and take a riglat &imt Taylor Road (SR 1547 - the
first road to the right after crossing into Pitt CountyheTsite is located on the right 2.5 miles from the
intersection of Jim Taylor Road and NC 903.

1.2 USGSHUC & NCDWQ RIVER BASIN DESIGNATIONS

The Site is within the Tar-Pamlico River Basin (NCDW€@ariters Creek Subbasin 03-03-06) and the
United States Geological Survey (USGS) 14-digit Hydroladmit Code 03020103090020. The project

area includes an altered third order stream, flowing easagproximately 4,500 linear feet from the

culvert at Jim Taylor Road (SR 1547) before discharging into Trantee& (fFigure 11.2).

1.3 PROJECT VICINITY MAP
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2.0 Watershed Characterization

2.1 DRAINAGE AREA

The Oakley Crossroads Site is located on an unnamed tridotamanters Creek with a watershed of
approximately 1.59 square miles in size at the downstream end of the easegueat](1.2).

2.2 SURFACE WATER CLASSIFICATION/WATER QUALITY

The unnamed stream is a tributary of Tranters Creek, whadhssified as C Sw NSW from its source to
the Tar River. The 2004 “Use Support Rating” for this section of Tradeeek is ‘Supporting.’

2.3 PHYSIOGRAPHY, GEOLOGY AND SOILS

The project watershed is located in the eastern portion of thetaC&dain Physiographic Province of
North Carolina. Broad, flat interstream areas are the demitegpographic features of this province.
Slopes are generally less than four percent. Elevationeiwatershed range from approximately 38 to
66 feet above mean sea level. According to the soil surveyittoE®unty (Soil Conservation Service,
1974) the majority of the easement is underlain by Bladen fine saalydnd Pantego loam, both hydric
soils. Other soils mapped within the easement include Cosfwiesandy loam, Craven fine sandy loam,
Goldsboro sandy loam, Norfolk sandy loam, Ocilla loamy fine sBaihs fine sandy loam and Wagram
loamy sand (Figure 11.4). The watershed geology contains TeRi@npd material including the
Yorktown Formation and Duplin Formation, Undivided. The Yorktown Formasofound primarily
north of the Neuse River and is bluish gray fossiliferoug wligh varying amounts of fine-grained sand.
Shell material is commonly concentrated in lenses. The Duplmdian is found primarily south of the
Neuse River and is bluish gray shelly, medium- to coarse-grained sandpsamhdynd limestone.

2.4 HISTORICAL LAND USE AND DEVELOPMENT TRENDS

More than 65% of the watershed consists of agriculturalarmps and pasture. The remaining area is a
mixture of forested lands, two-lane roadways, and scattengtedamily homes (Table 10.2). Oakley
Road (SR 1517) and Jim Taylor Road (SR 1547) bisect the wateffe surrounding land use creates
an ideal restoration site due to the lack of impervious surfackthe unlikelihood of future development
in the watershed. Although the downstream reach below the pragachas been straightened in the past,
it has since become a stable channel with a mature buiffex.buffer is protected by the Tar-Pamlico
Buffer rules and should therefore remain intact. The upstreachrbas not been disturbed and is
surrounded by a mature riparian buffer, which will be similariytguted. This portion of Pitt County is
zoned ‘RA — Rural Agricultural’ which is intended to accommodatgy Vow density residential uses as
well as associated public and institutional uses, low inteosiymercial uses, and agricultural-related
industrial uses. The various uses allowed under the ‘RA’ zonmi@rspersed throughout areas that are
principally characterized as rural in nature (Pitt County, 200&)d use within the watershed is not
expected to change and development is not expected to increase tnoaghke significant changes in
the stream hydrograph.
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25 PROTECTED SPECIES

Some populations of flora and fauna have been in, or are in, thesprafcdecline either due to natural
forces or their inability to coexist with human activitiesdé&ml law (under the provisions of the
Endangered Species Act of 1973, as amended) requires that any action, likebrselgdffect a species
classified as federally protected, be subject to reviewhbyUS Fish and Wildlife Service (USFWS).
Other species may receive additional protection under separatéastat

Letters were sent to the USFWS and the NC Natural Heriexggram (NCNHP) on April 4, 2006
requesting comments on the project study area. A responsediidrApril 10, 2006 was received from
the NCNHP stating “The Natural Heritage Program has no degbrare species, significant natural
communities, or significant natural areas at the site nor withikeaofithe project area” (Appendix 10).

Plants and animals with federal classifications of ‘endatjeithreatened,’ ‘proposed endangered,” and
‘proposed threatened’ are protected under the provisions ob&éttand Section 9 of the Endangered
Species Act of 1973, as amended. The USFWSfbsiisfederally protected species for Pitt County, the
bald eagle Klaliaeetus leucocephalus), the red-cockaded woodpeckBidoides borealis), the West Indian
manatee Trichechus manatus), and the Tar River spinymussé&l|fptio steinstansana).

251 Bald eagle (Haliaeetus leucocephal us)

The federal and state status for the bald eagle is ‘thredt A threatened species is one that is likely to
become endangered within the foreseeable future throughoutaaBignificant portion of its range. The
bald eagle is a large raptor that requires large taesefsting, roosting and perching. The trees must be
in areas where human activity is limited. Bald eagles arertppstic predator-scavengers that consume
many different prey species. They eat fish when they aiiéabhg but shift to a variety of other birds,
mammals and turtles, both live and as carrion, when fistcarees Ideal eagle habitat consists of mature
shoreline forests with scattered openings and little human use,waer with abundant fish and
waterfowl. No evidence of bald eagles in or near the projeet was noted during field site visits. The
unnamed tributary to Tranter's Creek does not provide sutffigiquatic resources to attract bald eagles
or to support them in anything other than in a transient role. Therd¢fi@ Oakley Crossroads restoration
will have no effect on the bald eagle.

252 Red-cockaded woodpecker (Picoides borealis)

The federal and state status for the red cockaded woodpsckadangered.” An endangered species is
one whose continued existence as a viable component of the State’s faunanigmeeter be in jeopardy.

Red-cockaded woodpeckers (RCW) are mostly black and white Wwith barred backs and wings and a
large white cheek patch. Its habitat preference is wet flatwoods and pine savannas. The project
watershed does not have trees of suitable age and size totsR@Wrcolonies. The majority of the

watershed is agricultural row crops or pasture. Thersragdl areas of pine plantation and mixed forest.
These areas are not suitable for nesting due to the smalbkithe pine trees and/or the presence of
hardwood species in the canopy or understory. Foraging is ynéikehere is no suitable nesting habitat
within a half-mile of the watershed. A search of the NCNHRlmse does not indicate any occurrences
of RCWs within the project watershed or its vicinity and ndividuals were observed during field
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surveys. Therefore, the Oakley Crossroads restoration wile hav effect on the red-cockaded
woodpecker.

253 West Indian manatee (Trichechus manatus)

The West Indian Manatee is a large gray or brown aquatic miarAchalts average about 10 feet long
and weigh 1,000 pounds. During summer months, manatees may migateagh as coastal Virginia.
Manatees inhabit both salt and fresh water of sufficient déptfeet to usually less than 20 feet)
throughout their range. The unnamed tributary to Tranters Creekhdbesovide appropriate habitat for
the manatee. Therefore, the Oakley Crossroads restoration avidl o effect on the West Indian
manatee.

254 Tar River spinymussel (Elliptio steinstansana)

The Tar River spinymussel, one of only three freshwater nsusséhe world with spines, is a medium-
sized mussel reaching about 2.5 inches in length. In young specithenshell's outer surface
(periostracum) is an orange-brown color with greenish rays;sadrét darker with inconspicuous rays.
The Tar River spinymussel lives in relatively silt-freecompacted gravel and/or coarse sand in fast
flowing, well oxygenated stream reaches. It is found in &Soc with other mussels, but it is rarely
numerous. It feeds by siphoning and filtering small food partitlasdre suspended in the water. The
unnamed tributary to Tranters Creek is generally a sandbesnsth@wever, due to channelization and
the past installation of a flashboard riser near the encegfrthject area as well as multiple beaver dams,
the stream flow has been frequently ponded causing siltation.piidject stream does not provide
appropriate habitat for the mussel. Therefore, the Oakley i©eassrestoration will have no effect on the
Tar River spinymussel.

255 Federal species of concern

‘Federal species of concern’ are not afforded federal protection under the Emtb8gecies Act and are
not subject to any of its provisions, including Section 7, untiy e formally listed or proposed as
‘threatened’ or ‘endangered.” However, the status of thesaespmcsubject to change, and therefore
should be included for consideration. A ‘federal species of contedefined as a species that is under
consideration for listing, but for which there is insufficienbimhation to support its listing. In addition,
organisms that are listed ‘endangered,’ ‘threatened,” or otiapeoncern’ by the NCNHP list of Rare
Plant and Animal Species, are afforded state protection timelét.C. State Endangered Species Act and
the N.C. Plant Protection and Conservation Act of 1979.

As of March 29, 2006, there are ten ‘federal species of concstad by the USFWS for Pitt County.
There are six vertebrates, the American aabilla rostrata), the Carolina madtoniNpturus furiosus),

the Eastern Henslow's sparrovnimodramus hensdowii susurrans), the pinewoods shineiLythrurus
matutinus), the Roanoke basgwfbloplites cavifrons), and the southern hog-nosed snaketdrodon
simus); three invertebrates, the Atlantic pigtoEBugconaia masoni), the green floater Lasmigona
subviridis), and the yellow lampmussdlgmpsilis cariosa); and one vascular plant, grassleaf arrowhead
(Sagittaria weatherbiana). None of these species were observed during site visits.
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The restoration at the Oakley Crossroads Site may provideefliabitat for a few of these ‘federal
species of concern’ such as the southern hog-nosed snake.

2.6 CULTURAL RESOURCES

The Oakley Crossroads Restoration Site consists of formeutigral fields with no apparent historical
or cultural significance. A letter was sent to the SHittoric Preservation Office (SHPO) on April 3,
2006 requesting comments on the project study area. A responsecsdg&d on April 21, 2006 that
stated that SHPO was “aware of no historic resources thatwe affected by the project. Therefore, we
have no comment on the project as proposed” (Appendix 10).

2.7 POTENTIAL CONSTRAINTS

271 Property Owner ship and Boundary

Four property owners are involved in this project: Ms. Lorrainedrais. Janice Taylor Riley, Mr. Carl
Briley, and Mr. Darrell Bullock. The associated parcels drews on Figure 11.3. A conservation
easement has been placed on each of these properties comsibtd¢ime areas required for the proposed
mitigation. The conservation easements place mutually agreed upon ressioti the property deed that
guides the use and management of the stream, wetlands, and bedfer Tdre property owners listed
above will retain ownership, but agree to manage the property aggtodhe restrictions. The easement
will remain with the property if it is sold or transferreadathe new owner will be required to honor the
provisions of the conservation easement.

The original conservation easement acquisition agreement reqairesia crossing and an upgrade to an
existing diversion structure. The ford stream crossing willdeated at the Riley / Briley property
boundary junction near the midpoint of the restoration reach (Sheet TRe2upgrade to the diversion
structure will divert high stream flows into the Brilggond. The general location of the diversion
structure is located on Sheet 12.2.

27.2 Site Access

The site is easily accessible by a farm road from the fnes Jim Taylor Road. The dirt road originates
on the Lorraine Taylor property and follows the easement along st of the project area before
returning back to Jim Taylor Road via the Briley property.

2.7.3 Utilities

No utilities are known to exist within the project area.

274 Irrigation

The existing land adjacent to the stream channel is used foulagral production and crops are irrigated
during dry months. Irrigation needs for the Taylor and Briley pt@seare currently met by two ponds
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and the channel itself. The upstream pond (approximately 2,000 cubi¢ ao¥sthe Taylor property
and the downstream pond (approximately 4,400 cubic yards) is on the Briley p(&figute 11.3).

The Taylor pond is supplied by groundwater and surface water rumigfation water is pumped from
the pond to the adjacent agricultural fields. Agreements matthethe property owner as part of the
project development process include doubling the Taylor pond ca&bitets 12.6 and 12.7). A small
agricultural ditch will be diverted from the main channébithe Taylor pond to provide additional water
treatment.

In addition to groundwater and runoff, the stream channel supplies teathe Briley pond. Mr. Briley
has a flashboard riser rack at the culvert inlet on the dosamstrend of his property (Sheet 12.2).
Approximately 250 feet upstream of this structure, he has irttallpipe in the channel bank that
connects the channel to the pond. When the water in the chanrisk@ taan elevation above the pipe
inlet, water flows into the pond. Using the riser board allows Bdiley to control the stream level and
the available water supply stored in the pond. Irrigation is gglisimed by pumping from the pond and
infrequently by pumping directly from the channel. As part ofdineam restoration project, the control
structure will be removed and Mr. Briley will no longer bdeaio impound water in the stream channel.
As compensation, the State agreed to increase the storagdaycapacs pond. The State also agreed to
install a new diversion structure in the stream that dwlért high flows into the pond. Sheets 12.8 and
12.9 depict the changes to the Briley pond as well as the general locatierdofersion structure.

2.75 FEMA / Hydrologic Trespass

A check of FEMA flood zone mapping for Pitt County indicates #tlabf Tranters Creek and the lower
reaches of the unnamed tributary on the Bullock property portion @dkkey Crossroads site are within
the 100-year flood hazard zone (http://www.ncfloodmaps.com/default syfldsp HEC-RAS analysis
indicates that the proposed channel geometry will not incitbas&00-year flood elevations within the
project area. In fact, the analysis indicates that the watéaice elevation will be reduced by 0.05 feet at
the upstream end (HEC-RAS Section 59) of the project. Thilysia is discussed in Section 7.3.2 of this
report.

3.0 Project Site Streams

A detailed topographic survey of the Oakley Crossroads RsistorSite was conducted by NC
Department of Transportation (NCDOT) in May 2002. In addition, al feelrvey of existing channel
conditions was completed on May 29, 2002. Field survey measurementgatkesed using proper
surveying techniques (Harrelsost al., 1994). Measurements included, but were not limited to,
longitudinal profile of the thalweg, water surface, bankfull, lmank, and terrace; cross section of riffle
and pool including bank slope, water depth and width of flood-prose amlley length; belt width;
straight length; pool-to-pool spacing and channel material. |d fierification of the watershed area
delineated from the Robersonville West and Greenville NE US&®gtaphic quadrangles was
conducted (Figure 11.2). The detailed stream survey and waterstaegrdaide existing condition
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information and identify design constraints, such as culveragtes. Existing conditions are shown on
Sheet 12.1. Photographs of the site are included in Appendix 1.

31 CHANNEL CLASSIFICATION

The unnamed tributary to Tranters Creek on the Oakley CrossBigdss shown on both the USGS
Robersonville West topographic quadrangle and the Soil Surveigt@dunty. The tributary is a third
order stream that lies along the natural contours of the dapds Regular maintenance (vegetation
removal, channel bed material removal, and grade alteratiorgyéated the current dimension, pattern,
and profile. See Appendix 1 for photos of existing conditions.

The unnamed tributary originates to the southwest of Jim T&dad, and crosses the site from west to
east before joining with Tranters Creek. The North Carobmégsion of Water Quality (NCDWQ)
method for determining ephemeral and perennial/intermittent clsamwae utilized to evaluate the project
stream on May 1, 2003. NCDWQ Stream Classification forms are provided in Apgendix

Stream channels are classified using five criteria: wioktlepth ratio, entrenchment ratio, slope,
sinuosity, and channel materials. Width-to-depth ratio is tte efithe bankfull width to the mean depth
of the bankfull channel, which is an indication of the channel’'stalil dissipate energy and transport
sediment. Entrenchment ratio is the vertical containment@fstream and the degree to which the
channel is incised in the valley floor. Entrenchment ratigcatds if the stream is able to access its
floodplain. Flood-prone width divided by the bankfull width yielde #mtrenchment ratio. The slope is
the change in water surface elevation per unit of streagthe Slope can be analyzed over the entire
reach, to determine if the slope is stable within the e&xgjsthannel material, or over sections, to
determine the condition of pools and riffles. Sinuosity is the ratistream length to valley length.
Extremely low sinuosity channels in eastern North Carolina typicadicate a straightened channel.
Channel bed and bank materials indicate the channel's resig@antgdraulic stress and ability to
transport sediment (Rosgen, 1994). All five of the criterm iaterrelated and were used as a set to
determine the current condition of the channel.

According to the five criteria the existing channel &ssified as a G5c¢. Moderate to high entrenchment,
low width-to-depth ratio, and moderate sinuosity determines thel&ssification. The ‘5’ classification
indicates a predominantly sand bed channel. The “c” classifiicagépresents the stream’s flat slope,
which does not fall under the “G” classification but rather ‘B¢ stream classification. The existing
channel data are provided in Table 10.4. The channel is approxirh&tedy20 feet wide and the bed is
approximately 4 feet below the top of the bank. The existing chaamebe characterized as having
minimal riffle-pool sequence and very low sinuosity.

Due to straightening, the channel is much shorter than the natadition. The slope of the streambed
and the energy of the stream have been increased due to chaéionelizawever, the installation of the
flashboard riser system and the presence of beaver dams thigHiower reach create a backwater effect
in the channel. The streambanks are vegetated with black wiBalix nigra) and American sycamore
(Platanus occidentalis) saplings, rushegluncus sp.), sedgeqCarex sp.) and a variety of herbaceous
species. The channel is entrenched making it difficult for tadfflows to access the original floodplain.
The existing channel data is presented in Table 10.4.
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Beavers are located throughout the tributary and adjaceimades and have caused some flooding.
During site visits, two beaver dams were noted near the lemerof the tributary on the Oakley site.

Beaver dams can create a backwater effect, raisingsiatezls in the tributary that can back up on the
site. Although beavers are a natural part of the systebeazer management plan will need to be
developed to minimize damage to the stream restoration anedtoeed riparian buffer. This issue is

discussed further in Section 7.6 of this document.

3.2 DISCHARGE

Bankfull discharge is defined as the dominant channel fornhirrg that moves the most sediment over
time (Rosgen, 1994). This generally equates to a 1.2 to 1.5 pear estent in North Carolina. Bankfull
discharge is estimated using various methods. Coastal PlgionakCurves developed by the Stream
Restoration Institute at North Carolina State Universigre reviewed (NCSRI, 2004). These curves
provide a graphical representation of bankfull discharge tmatta area. USGS regional regression
methods for determining peak discharge were also examined éPabe2001). This method employs
long-term gage data to develop equations based on hydro-physiogegibit. Coastal plain regression
equations were used to calculate various peak discharges fot@,5) and 100-year events. A log-log
plot of these discharged can then be extrapolated to determinecallx®year discharge. The third and
final method is based on channel morphology. Once bankfull areas and bledessigvere determined
from field surveys, Manning’'s equation is applied to calculatentban velocity in the channel. This
velocity is then multiplied by the channel area to determinelideharge. The existing bankfull velocity
is approximately 1.9 ft/s equating to a bankfull discharge of appately 30.0 ft3/s. The calculated
discharge compares moderately well to the NCSU regional curves an8@t tdgression method.

3.3 CHANNEL MORPHOLOGY

Bankfull width of the existing stream channel at the Oakleyssroads Site is approximately 10.4 feet
and bankfull depth is approximately 1.8 feet. The stream has aignob4.01; however, due to past
straightening of the channel, there are no radii to measuradiaisrof curvature ratios or meander length
ratios. The width-to-depth ratio of@hd the entrenchment ratio of 1.4 are highly entrenchegpasted
for a G type streamlhe Oakley Crossroads restoration site’'s streambed maersaind dominated.
Photographs of the existing channel are presented in Appendix 1. A temalghological table for the
existing stream channel is presented in Table 10.4.

Bank height ratios note the difference between the bankfulbtdev and the lowest stream bank.
Commonly, stable channels exhibit bank height ratios between 1.0 and 1&Xidtiveg bank height ratio
is greater than 2. Additional information including existingtera data for the existing channels can be
found with the morphological data in Table 10.4.

The composition of the streambed and banks is an important factteain character, influencing
channel form and hydraulics, erosion rates and sediment supply. The streantfie®akley Crossroads
Site was characterized using the modified Wolman Pebble Cowsg¢R, 1994). According to the
modified Wolman Pebble Count procedure, the averggéd% of the sampled population is equal to or
finer than the representative particle diameter) is less than 2 fomthe streamyhich falls into the sand
size category. Pebble counts were taken at representatiadohs along the reach. The locations
included both riffle and pool cross sections.
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34 CHANNEL STABILITY ASSESSMENT

The existing channel on the Oakley Crossroads Site waszadafgr overall stability. This analysis
included the morphological assessment as mentioned above, and calsubditshear stress and stream
power. The existing channel exhibited a bankfull shear stress of apprelyi®20 |b/sqgftwhich equates

to a stream power of 0.38 Ib/ft/s. In a relatively flat, sanddystem such as the Oakley Crossroads Site,
the stream power is within an acceptable rafgeld observations indicated no severe bank erosion or
lateral migration of the channel. Existing herbaceous vegetalkmy the channel banks and within the
channel also help channel stability. The proposed channel wasietk$amimic or slightly reduce the
bankfull shear and power of the existing channel.

The existing channel exhibited a top of bank shear stress of approximately @il ullich equates to a
stream power of 1.22 Ib/ft/s. The proposed channel was designedawvtitp of bank shear stress of
approximately 0.14 Ib/sgftyhich equates to a stream power of 0.17 Ib/ft/s.

35 BANKFULL VERIFICATION

In degraded systems bankfull indicators are often not preseateounreliable due to maintenance
practices and the stream’s degrading processes. There weamkfall indicators located in the existing
reach. The existing project reach is strongly influenced by bedaras and a flashboard riser on the
lower reach. The flashboard riser was removed as observed in May of 2006.

There were bankfull indicators identified in the reach dowastr of the project aredhe existing
bankfull elevations and bankfull cross sectional areas were degstim the field by locating depositions
or inner berms, scour lines, vegetation lines, or slope bmedke bank. These bankfull dimensions were
then compared to the Coastal Plain Regional Curves for verificatio8RN 2004).

3.6 VEGETATION

Vegetative communities present on the site include agriallfigids, pasture, herbaceous/shrub areas
(including herbaceous wetlands), bottomland hardwood forest \wethana mesic hardwood forest. The
streambanks on the site are vegetated with grasses and vezbdgeous species. The riparian buffer had
been consistently mowed prior to the establishment of the catisgrveasement. The surrounding
property has been planted in agricultural row crops each ydaough the area within the conservation
easement has been left fallow in recent years. Variousegrassd saplings, including broomsedge
(Andropogon virginicus), blackberries Rhubus sp.), goldenrodSolidago sp.), American sycamore, and
red maple Acer rubrum) have colonized these areas. Additional descriptions of sittatémn including
onsite wetlands can be found in section 5.4.

40 Reference Sreams

A reference reach provides natural channel design crifeataare based on measured morphological
relationships from stable channels. A search was carrietbosatitable reference reaches for the design
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of the new channel using topographic maps followed by field invéistnga Criteria used to identify a
potential reference reach included: current land use, draimage sdream order, absence of man-made
alterations or beaver dams, stream classification, and stream @ondigual inspections were conducted
along the channel of each potential reference reach. Eachweachalked and notes were taken on the
vegetative cover, bank stability, sinuosity, channel classiitcaand channel condition. The inspection
was performed to ensure that the contributing watershedhetaasdversely affecting the condition of the
reach.

Two streams were identified as reference reaches in 20@ha81 Run in Greene County and an
unnamed tributary to Tyson Creek in Pitt County, North Cardkiigure 11.6). These reference reaches
were both surveyed on June 11, 2002 and July 11, 2002, respectively and were revisitgd 8n20a6.
Since 2002, the Shepard Run and Tyson Creek stream reaches haoeatidewith the influence of
beaver activity and some bank stability. An additional refezereach was surveyed and was used as
verification of the physical characteristics of the acteé¢rence reaches detailed below. The data from
this reach was not used in calculating the dimensionless tetgusfor design. All of the surveys were
performed using techniques outlined in the USDA Stream CharafetdRce Sites: An lllustrated Guide
to Field Technique (Harrelsat al., 1994), and Rosgen’s Natural Channel Design (Rosgen, 1996).

Measurements taken included, but were not limited to, longitughodile, cross section of a riffle and a
pool detailing the following data: thalweg, water surface, hdinkow bank, and terrace elevation; bank
slope; width of flood-prone area; belt width; valley lengthaigtit length; pool-to-pool spacing and
channel materials. The data were utilized to form dimensionmtéss for natural channel design.
NCDWQ Stream Classification forms for each reference chamaéh@uded in Appendix 8.

The stream design was based on two reference reaches waterdif€lassifications. Shepherd Run is
classified as an E5 and portrays the long-term goal of theraiieh project. The unnamed tributary (UT)
to Tyson Creek is classified as a C5 and portrays a stahteel and pattern that can be constructed. As
vegetation matures within and around the constructed C5 channetpss-section will tighten and
evolution will turn it into an E5 channel. Both a C5 and an ESstaele stream types. The Oakley Site
will have a low width-to-depth ratio of 8, due to constructabiliisues with the site’s soils. The C5
channel that is built will naturally tighten into an E5 chantiels the need for an E5 and C5 reference
reach.

4.1 REFERENCE WATERSHED CHARACTERIZATION

Shepherd Run is a second order tributary flowing northeas€Cmttentnea Creek, which continues to the
Tar River. Shepherd Run is shown as a blue-line stream on t&& $Bow Hill Quadrangle (Figure
11.7). The watershed is approximately 880 acres and is locatedoddaitow Hill in Greene County,
North Carolina. The surrounding land use is predominantly forested, encomatsmgecondary roads
(Figure 11.8). The watershed contains only the one small tjbatel no impoundments. The reference
reach surveyed begins upstream (south) of the NC 58 strazsnimy. Soils in the watershed are
predominantly Autryville and Cowarts (Figure 11.9).

The unnamed tributary to Tyson Creek reference reach ist affiter tributary flowing southeast to the
Tar River. The unnamed tributary to Tyson Creek is a blue-line stream on the @&@&d-Quadrangle
(Figure 11.10). The watershed is approximately 420 acres andiiedosouth of Falkland in Pitt County,
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North Carolina. The watershed is predominately forested with smreultural practices and houses
(Figure 11.11). The watershed has minimal roadway influence ancthpmuindmentsThe reference
reach survey begins upstream (west) of the King's Crossr@&RIsl247) stream crossing. Soils in the
watershed are predominantly Wagram (Figure 11.12).

4.2 CHANNEL CLASSIFICATION

The Shepherd Run reference reach was classified as are&® sype based upon the survey data (Table
10.4). The reach is transporting its sediment supply without diggrar degrading while maintaining its
dimension, pattern, and profile. The reach used for the detail sureéy 380 feet. The survey included a
longitudinal profile, cross-sections, bed material evaluationebw§tablishment, and system stability
evaluation

The unnamed tributary to Tyson Creek reference reach waactdrdzed as a C5 stream type based on
the 2002 survey (Table 10.4). The reach used for the survdg 8 feet. The survey included a
longitudinal profile, cross-sections, bed material evaluationebw$tablishment, and system stability
evaluation. Historically, the reach was transporting itfirsent supply without aggrading or degrading
while maintaining its dimension, pattern, and profile. However, as obsertieel bay 2006 site visit, the
reference reach has been flooded by beavers.

4.3 DISCHARGE

Bankfull discharge is defined as the dominant channel fornhirrg that moves the most sediment over
time (Rosgen, 1994). This generally equates to a 1.2 to 1.5 gear estent in North Carolina. Bankfull
discharge is estimated using various meth@tmstal Plain Regional Curves developed by the Stream
Restoration Institute at North Carolina State Universigre reviewed (NCSRI, 2004). These curves
provide a graphical representation of bankfull discharge to deaimsep A second method, based on
channel morphology, was used to determine bankfull discharge. Ondelbardas and bed roughness
were determined from field surveys, Manning’'s equation is egpt calculate the mean velocity in the
channel. This velocity is then multiplied by the channel ayetetermine the discharge. Shepard Run has
an average bankfull velocity of 1.7 ft/s which equates teehdirge of 21.3 cfs. The unnamed tributary to
Tyson Creek has an average velocity of 0.9 ft/s which eqtmatasbankfull discharge of 8.8 cf§he
calculated discharge compares well to the NCSU regional curves.

4.4 CHANNEL MORPHOLOGY

Bankfull width of the Shepard Run reference reach is approxindt8l feet and bankfull depth is
approximately 1.6 feet. The reference reach has a sinuodit ahd a radius of curvature of 8.0 — 14.0.
The width-to-depth ratio of 5 is low and the entrenchmer Htil 7.1 is slightly entrenched as expected
for a C type stream. Both the reference reach and the nutig@tie’s streambed material are dominated
by sand. The completed NCDWQ stream form is located in Appendike8stream classification form
indicates that the stream is at least intermittent. Phapbg of Shepherd Run are presented in Appendix
5 and the reference reach data are presented in Table 10.4.

Bankfull width of the unnamed tributary to Tyson Creek is appraeind 4.6 feet and bankfull depth is
approximately 0.6 feet. The reference reach has a sinuosity afid 2 radius of curvature of 8 — 21. The
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width-to-depth ratio of 22 is moderate to high and entrenchment o&i8.2 is slightly entrenched as
expected for a C type stream. Both the reference reach emditiigation site’s streambed material are
dominated by sand. The completed NCDWQ stream form is locatedppendlix 8. The stream
classification form indicates that the stream is adtlegermittent. Photographs of the unnamed tributary
to Tyson Creek are presented in Appendix 5 and the reference reach dataemtedrin Table 10.4.

4.5 CHANNEL STABILITY ASSESSMENT

Each reference reach was analyzed for overall stability. &haysis included the morphological
assessment as mentioned above, and calculations of shemanttegream power. Shepard Run exhibits
a shear stress of 0.20 Ib/sgft and a stream power of 0.34IbH#sunnamed tributary to Tyson Creek
exhibits a shear stress of 0.08 Ib/sqft and a stream power ofodf?s. Field observations indicated no
severe bank erosion or lateral migration of the channel. Hesgstation, which occurs over the majority
of the stream banks, is providing valuable protection. The proposethathdesign for the Oakley
Crossroads Site utilizes lower shear stresses andmnsgesver due to the lack of vegetation upon
completion of construction.

4.6 BANKFULL VERIFICATION

In reference systems, bankfull is typically the top of bank eny wnear so. The existing bankfull
elevations and bankfull cross sectional areas were detetnnirtbe field by locating the top of bank or
back of point bars. These bankfull dimensions were then compathd Coastal Plain Regional Curves
for verification (NCSRI, 2004). The morphological data, including bahlkdfimensions, for each
reference reach is presented in Table 10.4.

4.7 VEGETATION

Although the stability of the two original reference streamrmokés has deteriorated, their riparian buffers
remain good vegetative references for the proposed bufferse aDdkley site. Shepherd Run flows
through a well-established buffer. The canopy is comprised dfnmaple, sweetgumLiguidambar
styraciflua), American holly (lex opaca), sweetbay magnoliaMagnolia virginiana), and green ash
(Fraxinus pennsylvanica). Plants in the understory include Virginia chain faWodgdwardia virginica),
grapevine Yitis sp.), greenbriarigmilax sp.), jewelweedl (npatiens sp.), clearweed{lea pumila), lizards
tail (Saururus cernuus), tag alder Alnus serrulta), blackberry, arrowleaf tear thumbPqygonum
sagittatum), and various types of grasses.

The vegetative communities surrounding the unnamed tributarygonTCreek include a bottomland
hardwood forest and a mesic hardwood forest. Dominant canopy and sigethtion in the bottomland
hardwood forest included red maple, green ash, ironw@adpihus caroliniana), and Chinese privet
(Ligustrum sinenese). Herbaceous species vary with the degree of flooding aciddie lizard’s talil,
arrowleaf tearthumb, sedge€afex sp.), clearweed, water pennywoHy@rocotyle sp.), giant cane
(Arundinaria gigantea), cattails Typha sp.), southern lady ferdhyrium asplenioides), and netted chain
fern Woodwardia areolata). Although the NWI mapping indicates that no wetland areasdiaeemnt to
the unnamed tributary to Tyson Creek, hydrophytic vegetation andndetlydrology are present. The
dominant upland vegetation in the mesic hardwood forest included (fesmus grandifolia), American
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holly, and tulip poplar l(iriodendron tulipifera). Understory species included greenbriar, grapevine,
poison ivy {Toxicodendron radicans), and trumpet creepe€Cémpsis radicans).

5.0 Project SteWetlands

5.1 JURISDICTIONAL WETLANDS

The methods outlined in the US Army Corps of Engineers (USACE)awds Delineation Manual
(Environmental Laboratory, 1987) were used to delineate thaigticmal wetlands within the Oakley
Crossroads project area (Appendix 2). Approximately 3.7 acres of existilagegeare located within the
conservation easement along the unnamed tributary (Figure 111s. Béil of the USACE verified

jurisdictional wetlands on April 1, 2004. The jurisdictional deiaation letter and wetland map is
included in Appendix 2. The delineated wetlands include open herbaaemssalong the lower (Briley)
portion of the site and an area of remnant bottomland hardwood fovestahe Taylor pond. Wetland
rating forms are included in Appendix 3.

Portions of the Taylor portion of the site were designated as ghverted (PC) cropland by the United
States Department of Agriculture Farm Services Agemclyveere under cultivation as recently as 2002.
Since acquisition of the conservation easement, the land hadefieallow and herbaceous wetland
vegetation and saplings have begun to populate these areas. TaredR@ll be selectively planted with
woody wetland vegetation and will likely be considered wetland enhancement.

Three areas of jurisdictional wetlands were delineatédiwvihe project area. The only forested wetland
on the site is a 1.11-acre area of bottomland hardwood forjeseatito the Taylor pond (Figure 11.5).
Two herbaceous wetlands are located on the north and south sttiessateam on the Briley property.
The 0.77-acre herbaceous wetland on the north side is separatetidrbottomland hardwood wetland
by fill for an old farm road. This area of wetland grasses anuslextends east to the spoil pile present
around the Briley pond. The one-acre wetland south of the stieammel also contains a few scattered
areas of black willow.

Wetland data forms for the delineated wetlands are providecppemdix 2 and demonstrate that the
existing wetlands support hydrophytic vegetation, wetland hydrologydesplay hydric soil conditions.
Figure 11.5 shows the existing wetland areas.

5.2 HYDROLOGICAL CHARACTERIZATION

521 Hydrologic Budget for Restoration Site

Hydrology for the existing wetland areas has come from poor deaiofigtormwater runoff from the
adjacent fields, occasional overflow from the irrigation pondd, @casional overflow from the stream
channel being blocked by beaver dams or the flashboard risers. Spoil piles arounghtieni ponds and
along lower portions of the stream channel also assist with thtkngoof rainfall and runoff. The Priority
1 restoration of the stream channel will greatly enhance thdvame flooding within the stream valley
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therefore enhancing the hydrology of the existing wetlands and adifer@xpanding the proposed
riverine wetland areas.

5.3 SOIL CHARACTERIZATION

The soil survey for Pitt County (Karnowski et al., 1974) inddtetthe majority of the easement is
underlain by Bladen fine sandy loam and Pantego loam, both hydric@thikr soils mapped within the
easement include Coxville fine sandy loam, Craven fine sandhy, IGpldsboro sandy loam, Norfolk
sandy loam, Ocilla loamy fine sand, Rains fine sandy loam argtaialoamy sand (Figure 11.4). As
discussed in Section 5.1, portions of the site are designateasgmverted (PC) cropland according to
the United States Department of Agriculture Farm Services Agency.

531 Taxonomic Classification

Bladen fine sandy loam is a poorly drained soil found on level ugagsas. The high water table is
seasonally at or near the surface. Infiltration is modenaterunoff is slow to ponded. The shrink-swell
potential of this soil is moderate and permeability is slowdBh soils are located in the southwestern
section of the stream restoration project and buffer na#bo area on the Lorraine and James Taylor
properties. Bladen soils are clayey, mixed, thermic Typic Albksjand are classified as hydric soils by
the NRCS.

Pantego loam consists of very poorly drained soils on levandpéreas. Infiltration is moderate, and
surface runoff is very slow. The seasonal high water tabdt or near the surface. Pantego soils are
mapped in the northeast section of the conservation easement ambeuonr half of the stream
restoration segment. Pantego soils are fine-loamy, silicetiesmic Umbric Paleaquults and are
classified as hydric soils by the NRCS.

Coxville fine sandy loam is a poorly drained soil found on smoots fia in depressions in uplands.
Infiltration is moderate and runoff is slow to ponded. The seasonialvidder table is at or near the
surface. This soil is mapped on the eastern portion of the Bulloglerty underlying the stream area that
is not being restored but joins the buffer preservation areaill@oswils are also mapped on the Lorraine
Taylor property in the proposed buffer restoration area. Coxsillls are clayey, kaolinitic, thermic
Typic Paleaquults and are classified as hydric soils by the NRCS.

Craven fine sandy loam is a moderately well-drained soil found aryrievel to sloping upland areas.
Infiltration is moderate and runoff is medium to rapid depending upon.dReyeneability is slow and
shrink-swell potential is high. The water table is at a deptbolit 2.5 feet. Gray mottles may be found
in zones affected by the high water table. Craven soil<layey, mixed, thermic Aquic Hapludults.
These soils are mapped in the eastern section of the project wheradsttieation is proposed.

Goldsboro fine sandy loam consists of very deep, moderately permeatalerately well drained soils
that formed in unconsolidated stratified Coastal Plain sedsneominantly of medium texture. These
soils are located on uplands in broad interstream divides i€dlastal Plain and have slopes ranging
from 0 to 10 percent. The water table is at a depth of 1.5 to & bhdédow the surface from December to
April. Goldsboro soils are classified as fine-loamy, silicedustniic Aquic Paleudults. These soils are
mapped in a small area on the southeastern section of the project wheresktdfation is proposed.

Oakley Stream & Wetland Restoration Page 14
Pitt County, North Carolina August 2006



Norfolk sandy loam is a well-drained soil on nearly levebémtly sloping upland areas. Infiltration is
moderate and runoff is slow to medium. The seasonal high wélerisabelow a depth of five feet.
Permeability is moderately and shrink-swell potential is. Ide@rfolk soils are fine-loamy, siliceous,
thermic Typic Paleudults and are mapped on the south and northwest @&fdthe project boundary
within the buffer restoration area.

Ocilla loamy fine sand is a somewhat poorly drained soil on uplandsstream terraces. Infiltration is

rapid and runoff is slow. The seasonal high water table ia depth of approximately 2.5 feet.

Permeability is moderate and shrink-swell potential is lowilldDsoils are loamy, siliceous, thermic

Aquic Arenic Paleudults. A small area of this soil typenispped on northern side of the Taylor pond
within the buffer restoration area.

Rains fine sandy loam consists of poorly drained soils on iglehd areas. Infiltration is moderate, and
surface runoff is slow or ponded. The seasonal high water tasleoisnear the surface. A small area of
this soil type is mapped on northern side of the Taylor pond wvilteituffer restoration area. Rains soils
are fine-loamy, siliceous, thermic Typic Paleaquults and arsifidaisas hydric soils by the NRCS.

Wagram loamy sand is a well-drained soil on smooth wide divadesstream terraces. Infiltration is
rapid and runoff is slow. The seasonal high water table is balopth of five feet. Permeability is
moderately rapid and shrink-swell potential is low. Wagrans soie loamy, siliceous, thermic Arenic
Paleudults and are mapped on the northwest corner of the ojeadary within the buffer restoration
area.

532 Profile Description

Seven soil profiles were evaluated across the Oakleysfoads Site on July 11, 2002 and May 18, 2006
(Figure 11.4 and Table 10.3h general, the soils observed onsite exhibit low chroma matncécative

of water movement in the pedon. Layering of various textured sedimexst observed and is likely due
to historical agricultural activities. In some areas (f@sf3, 5 and 6) muck is overlain by mineral soils.
Profiles 1, 2, 6, and 7 are located within the area mapped as the Btaldseries by the NRCS. The soils
in this area were sandier textured and darker in color thayphelt soil series. Profiles 3, 4, and 5 are
located in the area mapped as the Pantego soil series. Thegefides were more stratified than typical
Pantego soils, likely due to past disturbance.

None of the soil samples indicated highly restrictive Iaybat may affect stream or wetland restoration.
Water tables in the sampling locations outside the existittamds ranged from 20 to 32 inches below
the surface while areas of surface water were pres#rhwhe existing wetlands. The topsoil across the
site ranges from 6 to 22 inches deep, and contains a fair amoardamiic matter. No constraints for
stream and wetland restoration were observed onsite.

54 PLANT COMMUNITY CHARACTERIZATION

Vegetative communities present on the project site inclutlewfafields, mesic hardwood forest,
bottomland hardwood forest, and herbaceous wetlands (Figure 11.5). Agactdtw crops are located
adjacent to the project site. The fallow fields containousr grasses and saplings, including broomsedge,
blackberries, goldenrod, American sycamore, red maple, and sweetgum thedlbaiz=d these areas.
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The herbaceous wetland areas are dominated by rush, seddiigia altemifolia), broomsedge,
goldenrod, giant bristlegrasSefaria magna), and arrowleaf tearthumb. Within the wetland south of the
stream there are also scattered specimens of black willow and elgé8aeipucus canadensis).

The existing bottomland hardwood (Schafale and Weakley, 1990) wetland inctddesple, sweetgum,
black willow, tag alder, elderberry, lizard's tail, and cleeed. The more open area at the eastern end of
this wetland also includes cattails, rushes, sedges, trwrgeger, arrowleaf tearthumb, giant cane, and
blackberries. Although this community seems to have been impactgadbyagricultural activities,
hydrophytic vegetation has re-colonized the area and the comnaymigars to be stabilizing. Upland
vegetation adjacent to the wetland area includes sweetgunticAmsycamore, red maple, loblolly pine
(Pinus taeda), black cherry Rrunus serotina), winged sumacRhus copallina), and goldenrod.

The mesic hardwood forest (Schafale and Weakley, 1990) lockteg the north side of the stream
channel at the east end of the project is dominated by red magaenare, elderberry, sweetgum, black
cherry, winged sumac, and tulip poplar.

6.0 Reference Wetlands

Reference wetlands were used to provide guidance on reigsitadpthe bottomland hardwood forests at
the Oakley site. A review of potential reference wetlands @anducted prior to beginning fieldwork.
Suitable reference wetlands were identified based on a revie8GE Quadrangles, the Pitt County Soil
Survey, land use activities, hydrologic regimes, and vegetatioa.r€ference wetland was identified at
the site. The other reference wetland was identified at the Shepherdf&@mce stream site.

The on-site reference wetland is a small remnant bottomlamidvbad forest adjacent to the unnamed
tributary to Tranters Creek (Figure 11.5). A farm pond, agticall fields, and the unnamed tributary to
Tranters Creek bound this wetland. The Shepherd Run reference wettabdttomland hardwood forest

associated with Shepherd Run and is located in Greene Countye(Rigj7). Photographs of the two
reference wetlands are shown in Appendix 5 and the wetland atata, fwhich indicate that the sites
support hydrophytic vegetation, hydrologic conditions, and hydric soésprovided in Appendix 6. The

wetland rating form is included in Appendix 7.

6.1 HYDROLOGICAL CHARACTERIZATION

According to National Wetlands Inventory (NWI) mapping, the ptogte wetland is designated a
palustrine, emergent, broad-leaved deciduous, seasonally flopdethlly drained/ditched wetland

(PEM1Cd). Hydrologic field indicators included surface soil saturation, inngatrainage patterns, and
drift lines. According to NWI mapping, the Shepherd Run wetlardesgnated a palustrine, forested,
broad-leaved, deciduous wetland (PFO1). Hydrologic field indicators irttlsgigace soil saturation in

the upper 12 inches, inundation, and drainage patterns in the wetlands.
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6.1.1 Gauge Data Summary

Gauges have not been installed at the onsite or Shepherd Run reference wetlands

6.2 SOIL CHARACTERIZATION

6.2.1 Taxonomic Classification

Trees in the onsite wetland displayed multiple trunks (whiehnsrphological adaptation in response to
inundation or soil saturation) and oxidized root channels were obisentke soil. The onsite reference
wetland is mapped as a Pantego loam (Figure 11.4). The Pantegocsasists ofery poorly drained
soils on level upland areas. Infiltration is moderate, and suriawoff is very slow. The seasonal high
water table is at or near the surface. Pantego soifnaroamy, siliceous, thermic Umbric Paleaquults
and are classified as hydric soils by the NRCS.

Soils in the Shepherd Run reference wetland are mapped a$oBibp sands (Figure 11.9). The Bibb
series consists gfoorly drained, nearly level soils on floodplains. Infiltrationriederate, and surface

runoff is slow. The seasonal high water table is at or rearstirface. Bibb soils are coarse-loamy,
siliceous, active, acid, thermic Typic Fluvaquents and are classifiegdaic soils by the NRCS.

6.2.2 Profile Description

The onsite reference soils were examined during the wetland atedimeThe surface layer was a very
dark gray (10YR 3/1) loam from O to 12 inches followed by a blA€KYR 3/1) sandy clay loam to

beyond 18 inches. The soils at the Shepherd Run wetland referenoelsitled a surface layer of very
dark gray (7.5YR 3/1) sandy loam from O to 12 inches that tramsd to a very dark gray (7.5YR 3/1)
loam to beyond 24 inches.

6.3 PLANT COMMUNITY CHARACTERIZATION

6.3.1 Community Description

The dominant vegetative species within the canopy of the Shiephar reference wetland include red
maple, green ash, and sweetbay magnolia. Shrubs and vines incladigetagwamp dogwoodC6rnus
stricta), Chinese privet, blackberry and greenbrier. Herbaceous speuie with the degree of flooding
and include lizard’s tail, tearthumb, rushes, sedges, clearweetetad chain fern. A general vegetative
community map for the Shepherd Run watershed is included in Figure 11.8.

The dominant vegetative species within the canopy of the ord@ence wetland include red maple,
sweetgum, sycamore, and black willow. Shrubs and vines includeditxg elderberry, trumpet creeper,
and blackberry. Herbaceous species vary with the degreeodiriy and include lizard’s tail, tear thumb,
rushes, sedges, clearweed, giant cane and cattails. Thatixegebmmunities in and around the onsite
reference wetland can be observed on Figure 11.5.
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7.0 Project Site Restoration Plan

7.1 RESTORATION PROJECT GOALSAND OBJECTIVES

The health of a watershed is dependent on the quality of dueaeer system(s), individual tributaries,
and major channels. High quality tributaries with vegetated buffezs édintaminants, maintain moderate
water temperatures, provide high quality aquatic andsteiak habitat and regulate flows downstream.
Land use practices in the Tranters Creek watershed haueized available land for agricultural uses.
The Oakley stream channel is a tributary to Tranters Crelelch flows into the Tar River just west of
Washington, NC. The unnamed tributary, Tranters Creek, and th&i¥ar are all nutrient sensitive
waters (NCDWQ, 2004). Agricultural land use practices haveowad or removed many natural,
vegetated buffers along streams within the Tar Riverralagel as well as draining and converting many
wet hardwood forests to cropland. The restoration of the Oaklegmed tributary and riparian wetlands
will enhance structural and functional elements within the TraGiersk watershed.

The goal of the Oakley restoration project is to improveewguality and wildlife habitat by restoring a
stable stream and wetland system to the project sitdgT#.1). This involves the Priority 1 restoration
of the stream channel and associated riparian buffers, lagsvihe restoration and enhancement of a
bottomland hardwood wetland system along the restored stream chdmnetsiored site will provide a
wildlife corridor between Tranters creek and forested areas aloeiy Bwamp to the south.

Priority 1 stream restoration will be carried out on thegmtojeach of the Oakley site. This will involve
reconnecting the stream channel to a floodplain which will atle@rbank flooding to more easily access
existing and restored riverine wetlands. Water quality functsiisbe improved due to floodplain
processes, increased filtering of pollutants, and attenuatiomadvilaters. The stream restoration will
also improve the aquatic habitat in the channels by restorfteg/rfool sequences and adding structures
such as cross vanes and root wads which will help stabilizehdrenel as well as add diversity to the
instream habitat. Barring any outside water quality issuesreteration should improve the aquatic
species diversity and abundance in the stream channel.

Specific project goals:
* Provide a stable stream channel (3,800 linear feet of stream restprati
* Restore 20.9 acres and preserve 1.52 acres of riparian buffers alongcstasmel
* Improve aquatic and terrestrial habitat along a tributary to TranteekCr
» Establish a wildlife corridor between the Tranters Creek arehB8wamp to the south
* Restore A8 acres, enhance 2.60 acres, and preserve 1.11 acres of riverine wetlands

* Improve water quality by diverting an existing agricultunatid from the stream channel
into the Taylor pond
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711 Designed Channel Classification and Wetland Type

The proposed stream channels are designed using Rosgen’s NdtaralelCDesign Methodology
(Rosgen, 1996). Typical morphological characteristics were obtaioed $table reference reaches,
checked against the appropriate regional curves, and utdzetesign dimension, pattern, and profile
parameters. A combination of Priority 1 restoration technigundsflaodplain grading are proposed for
the restoration. The majority of the floodplain grading willwcon the upstream end of the project. As
the restoration moves downstream, the need for floodplain gradihgemieduced. The channel slope
will be adjusted with the change in the existing floodplain slope.

Utilizing reference reach surveys, dimensionless ratios weleulated in order to determine stable
channel dimension, pattern and profile ranges for the restoratien.sffeam design parameters also
include the stream being able to transfer sediment through dbb without aggrading or degrading.
Maintaining the parameters for the natural stable dimengiattern and profile, the proposed stream
design is located in the lowest part of the natural stredleyvahe proposed alignment is also outside of
the existing channel as much as practicable to ease constri#tie Sheet 12.2 for a plan view of the
stream reach. The longitudinal profile was designed in ordeetti@ve bankfull elevations as close to the
existing valley floor as possible (Sheet 12.12). Facet slopesafdr feature are derived from reference
reach ratios. To ensure the channel functions naturally, the ptbjpostle is tied into the existing
channel below the restoration. At a minimum, grade control stagctane added at the upper and lower
limits of each reach. Additional structures will be added #&bitat and stability. Flood analysis ensures
that the stream restoration project will not increase flood $tdigeving construction.

The proposed channel design follows that of a stable E5 streamt (Eh2). A typical E5 stream is a
slightly entrenched, meandering, sand dominated, riffle-pool chanttelawivell-developed floodplain
(Rosgen, 1996). The E5 stream type is typical of coastal plaas ateh as the Oakley Site. E channels
typically exhibit a width-to-depth ratio less than 12. The progpegdth-to-depth ratio at the Oakley site
is eight. Sod mats and brush mattresses will be used to #egpade riparian vegetation, it is anticipated
that the constructed channels will become narrower over time and morph intofraarE channel with a
low width to depth ratio. E channels are low width to depth sitimams that are extremely efficient in
transporting their sediment. Typical riffle and pool cross sectianmeluded on Sheet 12.4.

As part of the channel restoration, the flashboard riser systetime Briley portion of the stream will be
removed. In accordance with the landowner agreements made katineaShigh water diversion will be
incorporated into a vane structure to assist with maintainatgrievels in the Briley pond. Also, a low
water, ford stream crossing will be constructed at theyRilBriley property line to replaced a failed
concrete slab bridge. Existing farm roads and stream crossinte draylor and Briley properties will

remain.

Wetlands on the Oakley project site will be significantigreased through the restoration of riverine
bottomland hardwood forest along the restored stream channel and theesndat of existing wetland
areas through the selective planting of hardwood species (SheetRe&nnecting the stream channel
to its floodplain will allow more frequent overbank flooding tacac within the stream valley. This
overbank flooding along with the stormwater runoff from the adiafields will provide the hydrology
needed to support the bottomland hardwood forest wetland community withiproject area. The
construction of the lower portion of the stream restoration wilipterarily impact 0.36 acres of the
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wetland on the south side of the channel. All of the impactedeas=gpt the area that is being converted
to the new stream channel will be restored to riverine bottomland hardwost fore

7.1.2 Target Wetland and Buffer Communities

With a Priority 1 stream restoration, the stream wilfé@onnected with the existing floodplain allowing
an increase in flooding across the project area and in timedstasé the groundwater levels within the
conservation easement. This increase in overbank flooding and grdaendlhauld support wetland
hydrology through much of the project area. The target wetland cortyrfonithe area within the
grading limits of the restored stream channel is a CoB&ait Riverine Bottomland Hardwood Forest.
Outside the grading limits the Bottomland Hardwood Forestguidde slowly up into a Coastal Plain
Mesic Mixed Hardwood Forest. The existing herbaceous wetlantibeviénhanced with plantings of
hardwood trees. The final extent of the wetland coverage isutiffa predict and will depend on minute
variations in the hydrology of the site.

The Bottomland Hardwood Forest will comprise the bulk of theriapabuffer along the restored
channel. Mesic Mixed Hardwood Forest will be restored along the wppkdower portions of the
conservation easement outside the stream restoration. Moste o€onservation easement will be
selectively planted as needed. Since the stream is beiogec$d the south side of the existing channel
to minimize construction costs, the riparian buffer within ¢baservation easement will narrow to an
average width of 25 feet off the outer meander bends throughearsddtion of the south side of the
project area. Outside this section the buffers expand back Gt to 100 feet in width. The riparian
buffer within the conservation easement on the north side aftenel will range from 130 feet to over
200 feet in width between the ponds.

Existing forested areas outside of construction limits willdfieas is and existing desirable saplings will
be preserved as much as possible. Typical plant speciedi@atkirtithe reference wetlands, as well as
those identified in Schafale and Weakley (1990) descriptionthéotarget wetlands were utilized as a
guide in developing the planting scheme (Table 10.5).

1.2 SEDIMENT TRANSPORT ANALYSIS

721 M ethodol ogy

A stable stream has the ability to transfer its sedirwad without aggrading (depositing sediment) or
degrading (scouring sediment) over long periods of time. The stieaign is based on a comparison
with the existing channel's aggrading/degrading pattern and ajubt proposed channel’s shear stress
and stream power such that the channel has the ability toeratsséediment load in a stable manner.
The geometry and profile of the proposed stream combine to pravieteeam that will convey the
bankfull discharge and transport the stream’s sediment supge@ontrol devices will be installed to
further reduce the possibility of degradation within the restored channel.
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7.2.2 Calculations and Discussion

When working with a sandbed channel the standard practice isatoats the stream power of the
channel. Stream power is the product of the shear stress and tlfigll fiovik velocity. The proposed

channel plan, dimension, and profile are designed such that the streamigolese to or slightly less

than the existing channel conditions (Table 10.4). As mentioned alevexisting channels exhibited
bank stability and low stream power.

7.3 HEC-RASANALYSIS

731 No-rise, LOMR, CLOMR

The methodology used to evaluate the hydrologic analysis requiregiahmtion of the existing stream’s
bankfull elevation and corresponding bankfull area. Due to the sevesgiafis in the stream channels at
the Oakley Crossroads site, bankfull indicators were ndlyedsserved in the field. For this reason, the
Coastal Plain Regional Curves were used to verify the bardifukensions surveyed (NCSRI, 2004).
Also, bankfull discharge was verified with the regional curves equation below.

Q = 16.56 (Avawershe) > R = 0.90 (NCSRI, 2004)

Hydrologic Engineering Center’'s River Analysis System (HEASRwas used to evaluate how the
discharge flows within the proposed channel geometry (USACE, 198ig) eValuation verifies that the
proposed plan, dimension, and profile would adequately carry the djschtithe bankfull stage, the
point where water begins to overflow onto the floodplain.

Given that the project involves modifications to a stream chaitnglimportant to analyze the effect of
these changes on flood elevations. Floodwater elevations wdszexhaising the HEC-RAS Version
3.1.3 software from the US Army Corps of Engineers Hydrologic Engineerin@iGel8 ACE, 1997).

HEC-RAS is a software package that is designed to perforendimensional, steady flow, hydraulic
calculations for water surface profiles for a network of natama constructed channels. The model is
based on the energy equation, and the energy losses are evalutitetibhy(Manning’s equation) and
contraction/expansion (coefficient multiplied by the changeelnoity head). The momentum equation is
used in situations where the water surface profile rapidliesjasuch as hydraulic jumps and stream
junctions. The HEC-RAS analysis was executed several titileging the USGS, and NCSRI discharge
values.

The bankfull discharge for the Oakley site ranges betweena?8.30.0 fi's based on evaluation of the
design with the North Carolina Coastal Plain Regional Curalé 10.4). The existing bankfull velocity
is approximately 1.9 ft/s. The proposed design will slightly redbheebankfull velocity, and allow the
proposed geometry, pattern and profile to reduce the shear sickssregam power from the existing
stream condition. The existing and proposed geometries were tedahtathe bankfull discharge rates,
using HEC-RAS. This evaluation verifies that the proposed plamerdiion, and profile would
adequately carry the discharge at the bankfull stage, thé \pbare water begins to overflow onto the
floodplain.
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7.3.2 Hydrologic Trespass

Geometric data and steady flow data are both required to runRASC The 100-year discharges were
determined using the USGS Rural Coastal Plain flood-frequency equatiqes{&lo, 2001).

The HEC-RAS model was used to evaluate the effect of thegpron flood elevations. The analysis
shows that the restored channel adequately carries the bastdgé and flood elevations are not
increased within the project area during the 100-year digehand bankfull dischargdén fact, the
analysis indicates that the water surface elevation witedaced by 0.05 feet at the upstream end of the
project (Appendix 9, HEC-RAS Section 59). The HEC-RAS plan dtamting limit layout is shown in
Sheet 12.11.

74 HYDROLOGIC MODIFICATIONS

As described in section 7.2.1 the Priority 1 stream restoratibmesiore much of the hydrology within
the conservation easement, which will support the restorationrdrah@ement of wetlands. Increased
overbank flooding and higher groundwater levels should result fnerstteam restoration. Much of the
old channel will be plugged and filled with material excavateanfthe new channel and the pond
expansion.

The existing agricultural ditch currently entering the streaannel will be diverted into the Taylor pond
(Sheet 12.6). This will help to maintain water levels in the pmevell as reuse and filter agricultural
runoff before it enters the tributary. Both irrigation ponds wélenlarged to offset the loss of using the
flashboard riser system in the stream. The existing diverspfpam the stream channel to the Briley
pond will be replaced with a similar diversion to allow high stream flove®ntinue to fill the pond.

7.5 SOIL RESTORATION

The recommended construction sequence will include removing thmexapsoil within the areas to be
restored prior to construction. The excavated material will bekgiled and then spread across the
wetland restoration areas to help jumpstart the vegetatiopranigtle a more nutrient rich substrate for
the establishment of planted vegetation. Compacted areas stittheil will be “deep ripped” prior to
planting.

7.6 NATURAL PLANT COMMUNITY RESTORATION

7.6.1 Narrative & Plant Community Restoration

As previously discussed, the target wetland community is a batboimhardwood forest along the
restored stream channel and mesic mixed hardwood forests at bigh&tions in the extended buffer
zone. It is anticipated with the Priority 1 restoration thaicimof the area within the conservation
easement will revert to wetlands as the hydrology is regtdiowever, taking a conservative approach,
only the area along the restored stream channel between thieggdiieits is being counted as wetland
restoration at this time. The planting plan was designed tad@cspecies that would be found in the
bottomland hardwood forest and mixed mesic hardwood forest (CodatalsBbtype) communities as
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described by Schafale and Weakley’'s Classification of th&uddl Communities of North Carolina
(1990).

Based on the grading plans, site elevations, predicted floodimdy,best professional judgment, the
Oakley Site has been divided into three planting zones (Table 10.5hwmad £.5). Zone 1 is a
streamside zone in which fast growing woody shrubs and treekenlilte staked to quickly stabilize the
newly created streambanks. Zone 2 will consist of the bottomland hardwoodafudtesill be include the
projected wetland along the restored channel as well as tf@itynaf the conservation easement
including the herbaceous wetlands. Zone 3 is limited to the higivatigins to be left in the project area
as well as riparian buffer along unrestored stream rea2oee 3 will be planted with drier species
typically found in the mesic mixed hardwood forest.

Trees will be planted on average 8-foot centers, for a ptawténsity of 680 stems per acre. Planting
densities on streambanks will average 3 to 4 foot centergir@famvill consist of bare root seedlings and
live stakes. Since the establishment of the conservation eatséheye has been considerable natural
recruitment of trees, shrubs, and herbaceous vegetation. Desiegdenill be marked for preservation

and the plantings adjusted around them. This should reduce plaattgyand increase survivorship in

the project area. Site modifications will attempt to providegaate hydrology for those vegetative

species proposed for planting. Based on additional soil and groundwtdearah vegetative species

availability, these grades and planting species may be modified.

It may be necessary to “deep rip” the disturbed portions dD#ldey Site in order to ensure proper root
development and promote infiltration. Site modifications will helgtovide adequate hydrology for
those vegetative species proposed for planting.

7.6.2 On-site I nvasive Species M anagement

It is not anticipated that invasive plant species will Il@gaificant problem on the Oakley Restoration
Site. During the first year of monitoring, any invasive spegeoblems will be noted and specific
management options will be proposed.

1.7 WILDLIFE MANAGEMENT

Historic and current beaver activity on the site may reduite@e management. The presence or absence
of beavers, especially in small headwater streams saitt ire dramatic differences in vegetation along
the stream channel and in-stream habitat (diversity/cotpmsidue to beaver modifications. Beaver
activity can be a problem in certain areas of a watershedidetiae dams that are built flood areas and
slow the water flow contributing to increased sedimentation. Berddrived from beavers include their
ability to maintain wetland systems in the landscape and cneatehabitats for plants, fish, and other
wildlife. Beaver ponds are critical for slowing stormwatenoff, trapping sediments, and maintaining
summer base flows among other ecological benefits.

To address some of the detrimental aspects of beavers, theQéodlina legislature in 1992 created the
Beaver Damage Control Advisory Board with the charge to devielgglement, and oversee a program
to manage beaver damage on public and private lands. The goalBe#abher Management Assistance
Program (BMAP) is to educate the public and participating lddéh® about the best strategies for
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managing beaver damage including the pros and cons of removingdeavasing pond levelers,
exclusion, or other non-lethal techniques. The BMAP program proaislEstance to the NCDOT, city
and county governments, soil and water conservation districts, private kdedhalnd others with beaver
problems. The program is run by the USDA Wildlife Servicesubh a cooperative agreement with the
North Carolina Wildlife Resources Commission. Funding comes ftate, county, federal, and private
sources _(http://www.ncwildlife.com/pg06_coexistingwildlife/pg6b2 atm

Alternate beaver management options utilized by other gtatkesle fencing and flow control devices.
Since beavers typically only fell trees within 200 feet ofghereline, erecting temporary fencing around
the plantings at the restoration site or wrapping trees wiitken wire or hardware cloth can act as an
effective beaver deterrent. Flow control devices can alleviateifig@ihd damming problems by beavers.
An example of a flow control device is the “beaver deceiver” which wadajeby Skip Lisle, wildlife
biologist with the Penobscot Nation in Maine (http://dnr.metrokc.goidas/beavers/beaverintro.htm).
The device reduces the noise of running water through a cblyehe installation of a receiver fence.
The receiver fence and the round fence act as "filters" by diffusingdbming water over a large area to
prevent the beavers from determining where the water vingpghe system and it prevents them from
blocking the pipe or culvert.

Beaver management should include an initial trapping program o®dhkkey site, protection for tree
seedlings planted in riparian areas, and removal of blockagbs irestored stream channel during the
monitoring period.

8.0 PeformanceCriteria

8.1 STREAMS

An as-built channel survey will be performed after constructi@rmBnent cross-sections will be
established approximately one per 20 (bankfull-width) lengths repnmegepools and riffles. Profile
surveys will be conducted along 3000 linear feet of the new chamgier NCEEP monitoring
guidelines. Two crest-stage gauges will be installed in thteragion reach to verify that two bankfull
events occur during the five-year monitoring period. Photo refeneoices will be established at each
cross-section and located on the as-built plan. Three formsonitoring will be used to evaluate the
success of the project: photo documentation, ecological functehclaannel stability measurements.
During the monitoring phase photo documentation will be provided of channel aggradatgnaatadion

if applicable, bank erosion if applicable, success of riparigetation, effectiveness of erosion control
measures and presence or absence of developing instreamdoéogidal function will be evaluated by
surveying the health and survival of vegetation. In addition thereg®n reach should mimic reference
reach conditions. The channel will be considered stable if trerkttle or insignificant changes from the
as-built dimensions and longitudinal profile. In addition pool/rififmcing should remain constant, pools
should not aggrade or riffles degrade. Finally, pebble counts should sbhbange in the size of bed
material toward a desired composition.
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8.2 WETLANDS

The wetland restoration areas will be monitored annually f@r years following construction or until
success criteria are met, whichever comes first.

Eight shallow groundwater/surface water gauges will be liedtavithin the grading limits along the
restored channel as well as in some areas outside the thiéseadimonitor the hydrologic success in the
bottomland hardwood forest (Sheet 12.10). One of the eight gaudealsmilbe placed in the relic
bottomland hardwood forest as a reference. These gauges wdlimaesurface water and groundwater
over a 40-inch vertical column on a daily basis. Data from eatifeajauges will be downloaded on a bi-
monthly basis.

Hydrologic success will be based on the Oakley Crossroadaditeving saturated soil conditions for a
period equivalent to 12.5 percent of the growing season for &itht¢. The growing season for Jones
County as defined by the Pitt County Soil Survey occurs from iMabcto November 16, a total of 246
days. In order to attain conditions suitable for the formationeaifand vegetation and hydric soils, the
Site should be saturated within 12 inches of the surface or inurfdateadonsecutive period equal to 31
days. Overbank flooding will also be noted during monitoring. The hydwtagiditions of the restored

wetlands will also be compared with conditions in the reference wetlard$hevsame time period.

8.3 VEGETATION

Vegetative sample plots will be quantitatively monitomating the growing season. According to
NCEEP guidance, 1-2% of the planted area should be sampled. Basexl approximate areas of the
two restoration types (bottomland hardwood forest and mesic mixed daddforest),11 100-meter
square vegetation plots will be established on the Oakley IGemss Site. Vegetation sampling plots will
be proximal to hydrology monitoring gauges, wherever practicalsgistain correlating vegetation and
hydrology parameters. In each plot, species composition, density, asivhkwill be monitored. The
four plot corners will be located using a Global Positioning egsfGPS), permanently located with
metal conduit stakes, and included in the “as-built” report for thee@&klossroads Site.

The vegetative success of the bottomland hardwood forest and miesd hardwood forest will be
evaluated based on the species density and survival rategaté@ganonitoring will be considered
successful if at least 260 trees/acre are surviving at the dive gears for each planting zone.
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84 SCHEDULE & REPORTING
1. Restoration Plan
2. Final Design
3. Bid Administration

* Execute Contract
4. Construction Management

* Begin Construction

» Complete Construction/Planting
5. Mitigation Plan

6. First Year Monitoring Report

Oakley Stream & Wetland Restoration
Pitt County, North Carolina

August 2006

August 2006

October 2006

November 2006
January 2007 / Planting February 2007
March 2007

October 2007

Page 26
August 2006



9.0 References

Karnowski, Edwin H.J.B. Newman, James Dunn, and J.A. Meadows, 1974. Soil Survey QlomBitty,
North Carolina. USDA, Soil Conservation Service.

Environmental Laboratory. 1987. United States Army Corps of Enginéitiands Delineation Manual,
Technical Report Y-87-1. United States Army Engineer Waterviayseriment Station, Vicksburg,
Mississippi.

Harrelson, C.C., C.L. Rawlins and J.P. Potyondy. 1994. Stream ChannedrRef&ites: An lllustrated
Guide to Field Technique. United States Department of Agricultare Gollins, CO.

NCDWQ. 2004. Tar-Pamlico River Basinwide Water Quality PlanrtiN&arolina Department of
Environment and Natural Resources, Division of Water Quality. Raleigh, NC.

NCSRI. 2004. Coastal Regional Curve. NC Stream Restoration  utastit
http://www.bae.ncsu.edu/programs/extension/wqg/sri/coastalAtoessed September 2004.

Pitt County. 2006. Pitt County Zoning Key. http:/gis.pittcountync.gov/vietogis/help/key.htm
accessed April 2006.

Pope, Benjamin F., Tasker, G.D., and J.C. Robbins. 2001. Estimatihdatirétude and Frequency of
Floods in Rural Basins of North Carolina — Revised. US Gemdbgburvey. Water-Resources
Investigations Report 01-4207. Prepared in cooperation with the Noatblina Department of
Transportation.

Rosgen, D. 1994. A Classification of Natural Rivé&atena 22:169-199 Elsevier, Amsterdam.
Rosgen, D. 1996. Applied River Morphology. Wildland Hydrology, Pagosa Springs, CO.

Schafale, M.P. and A.S. Weakley. 1990. Classification of the Nafioaimunities of North Carolina
Third Approximation. North Carolina Natural Heritage Program, igaldNC.

USACE. 1997. HEC-RAS River Analysis System, Version 2.0. USA@GHyologic Engineering Center,
Davis, CA.

Oakley Stream & Wetland Restoration Page 27
Pitt County, North Carolina August 2006






10.0 Tables

Table 10.1 Restoration Structure and Objectives
Table 10.2 Land Use of Watershed

Table 10.3 Summary of Soil Profiles

Table 10.4 Morphological Table

Table 10.5 Designed Vegetative Communities by Zone

Oakley Stream & Wetland Restoration
Pitt County, North Carolina

Page 29
August 2006






Table 10.1 Restoration Structure and Objectives
Project Number 050659701 (Oakley Crossroads)
Restoration Reach Restoration Priority Existing Linear | Designed Linear
Type Approach Footage or Footage or
Acreage Acreage
Stream Restoration Priority 1 2950 feet 3800 feet
Buffer Restoration 20.86 acres
Preservation 1.52 acres
Total Buffer Acres 22.38 acres
Riverine Wetland Restoration 2.58 acres
Enhancement 2.60 acres
Preservation 1.11 acres
Total Wetland Acres 6.3 acres
Table 10.2 Land Use of Watershed
Project Number 050659701 (Oakley Crossroads)
Land Use Acreage Percentage
Agriculture 684.1] 67.69
|Forested 312|9 30.99
Other (includes Urban, Barrgn
Land, Herbaceous Wetland as well
as Open Water) 14.5 1.49
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Table 10.3 Summary of Soil Profiles
Project Number 050659701 Oakley Crossroads Stream and Wetland Restoration
Sample | Soil Depth Matrix Mottle
Number | (inches) Color Color LSTlES pRles
1 0-6 10YR 3/1 sand
6-10 10YR 4/1 sandy loam
10- 14 10YR 3/1 7.5YR 5/6 sandy clay loam oxidizhizospheres
14 - 28 10YR 3/1 7.5YR 5/6 | clay loam oxidized rhizospheres
5YR 4/6
28 - 32 10YR 3/1 sandy loam layers of sand mixgt
sandy loam
32-39 10YR 3/2 sandy clay loam tpold fine roots present; soil
sandy loam will not stay in auger past
39”
2 0-22 10YR 3/2 loam
22 -28 10YR 3/2 7.5YR 4/6 mucky very fine oxidized rhizospheres
10YR 2/1 sand
3 0-10 2.5Y 2.5/1 clay loam
10 - 22 10YR 2/1 muck
22 -27 10YR5/2 | 5YR5/8 sandy clay
10YR 2/1
4 0-14 10YR 3/1 loam
14 - 18 10YR 5/3 7.5YR 5/6 | sand oxidized rhizospheres
5YR 4/6
18 - 24 10YR 4/2 7.5YR 5/6 sandy clay loam oxadizhizospheres
24 - 32 10YR 4/1 layers of sandy
loam, loam, and
sandy clay loam
5 0-6 10YR 2/2 loam
6-12 10YR 7/3 sand matrix color is primary
base color of sand
12-24 10YR 5/1 7.5YR 5/6 | sandy clay loam to
5YR 4/6 clay
24 - 32 10YR 2/1 muck buried muck layer was
dried out
32-34 10YR 4/1 sandy clay loam
34 - 48+ 10YR 2/1 muck
6 0-10 10YR 3/1 loamy sand
10 - 20 10YR 2/1 sandy clay
20 - 23 10YR 2/1 muck
23+ 10YR 6/1 10YR 6/8 coarse sand
7 0-11 10YR 4/2 loam
11-24 10YR 4/2 loamy sand
24 - 34 10YR 4/2 10YR 3/3 | sandy loam faint mottling; more clay
10YR 2/1
34-42 10YR 5/1 sand and sand is coarse grained
loamy sand
layered
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Table 10.4 Morphological Table: Project Number 05069701 Oakley Crossroads Stream and Wetland Restorati
Variables Existing Channel Design Reach Reference Reach |Reference Reach
UT to Tyson Creek | Shepherd Run
1. Stream Type G5c¢c E5 C5 E5
2. Drainage Area (sg. mi) 1.59 1.59 0.65 1.37
3. Bankfull Width (Wbkf) ft Mean: 10.4 12.3 14.6 7.8
4. Bankfull Mean Depth (dbkf) ft Mean: 1.8 15 0.7 1.6
5. Width/Depth Ratio (Whbkf/dbkf) Mean: 5.7 8.0 22.4 4.8
6. Bankfull Cross-Sectional Area (Abkf) sq ft Mean: 19.0 19.0 9.5 12.6
7a. Bankfull Mean Velocity (Vbkf) fps Mean: 1.9 1.7 0.9 1.7
7b. Bankfull Mean Velocity (SRI-NCSU) fps Mean: 1.2 1.2 1.3 1.7
7c. TOB Mean Velocity (Vtob) fps Mean: 3.0 1.2 1.3 1.7
8a. Bankfull Discharge (Qbkf) cfs Mean: 30 30 8.8 21.3
8b. Bankfull Discharge (SRI-NCSU) cfs Mean: 23.2 23.2 12.1 20.8
8c. TOB Discharge (Qtob) cfs Mean: 141.0 23.2 12.1 20.8
9. Maximum Bankfull Depth (dmax) ft Mean: 2.7 2.4 1.6 2.1
10. Width of Flood Prone Area (Wfpa) ft Mean: 15 240 120 133
11. Entrenchment Ratio (Wfpa/Wbkf) Mean: 1.4 19.5 8.2 17.1
12. Meander Length (Lm) ft Mean: N/A 86 58 92
Min: 111 17 27
Max: 135 100 156
13. Ratio of Meander Length to Bankfull Width Mean: N/A 7.0 4.0 11.8
(Lm/Wbkf) Min: 9.0 1.2 3.5
Max: 11.0 6.8 20.0
14. Radius of Curvature (Rc) ft Mean: N/A 27 14.5 11.0
Min: 22 8.0 8.0
Max: 31 21.0 14.0
15. Ratio of Radius of Curvature to Bankfull Mean: N/A 2.2 1.0 1.4
Width (Rc/Wbkf) Min: 1.8 0.5 1.0
Max: 2.5 1.4 1.8
16. Belt Width (Whbilt) ft Mean: N/A 74 100 45
Min: 62
Max: 86
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Table 10.4 Continued
Variables Existing Channel Design Reach Reference Reach |Reference Reach
UT to Tyson Creek | Shepherd Run
17. Meander Width Ratio (Wblt/Wbkf) Mean: N/A 6.0 6.8 5.8
Min: 5.0
Max: 7.0
18. Sinuosity (Stream length/valley distance) Mean: 1.01 1.28 1.18 1.18
19. Valley Slope (ft/ft) Mean: 0.0018 0.0018 0.0017 0.0017
20. Average Slope - Water Surface Mean: 0.0018 0.0014 0.0020 0.0020
21. Pool to Pool Spacing (p-p) ft Mean: N/A 62 35 29
Min: 43 5 11
Max: 74 67 47
22. Ratio of Pool-to-Pool Spacing to Bankfull Mean: N/A 5.0 2.4 3.7
Width (p-p/Wbkf) Min: 3.5 0.3 1.4
Max: 6.0 4.6 6.0
23. Max Pool Depth ft Mean: N/A 4.0 1.7 2.9
24. Ratio of Max Pool Depth to Bankfull Depth Mean: N/A 2.6 2.6 1.8
25. Pool Width ft Mean: N/A 21.0 17.0 20.0
26. Pool Width to Bankfull Width Mean: N/A 1.7 1.2 2.6
27a. Shear Stressg) (b/sqft Mean: 0.20 0.14 0.08 0.20
27b. TOB Shear Stressg (b/sqft Mean: 0.41 0.14 0.08 0.20
28a. Unit Stream Powen) Ib/ft/s Mean: 0.38 0.23 0.07 0.34
28b. Unit Stream Powen] (SRI-NCSU) Mean: 0.25 0.17 0.10 0.33
28b. TOB Unit Stream Powen) Mean: 1.22 0.17 0.10 0.33
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Table 10.5 Designed Vegetative Communities by Zone
Project Number 050659701 Oakley Crossroads Stream and Wetland Restoration

Common Name

| Scientific Name

| Southeast Region Ind

icator

Zone 1 Streambank

Tag alder Alnus serrulata Facultative Wetland +
River Birch Betula nigra Facultative Wetland
Virginia willow Itea virginica Facultative Wetland +

Zone 2 Riverine Bottomland Hardwood Forest

Overcup Oak

Quercuslyrata

Obligate Wetland

Swamp Cottonwood

Populus heterophylla

Obligate Wetland

Swamp Chestnut Oak

Quercus michauxii

Facultative Wetland -

Swamp Black Gum

Nyssa sylvatica var. biflora

Obligate

Willow Oak Quercus phellos Facultative Wetland -
Dog-Hobble Leucothoe racemosa Facultative Wetland
Elderberry Sambucus Canadensis Facultative Wetland -

Zone 3 Mesic Mixed Hardwood Forest

Cherrybark Oak Quercus al cate var pagodaefolia Facultative +

Green Ash Fraxinus pennsylvanica Facultative Wetland
Black gum Nyssa sylvatica Facultative

American Sycamore Platanus occidentalis Facultative Wetland -
Water Oak Quercusnigra Facultative

Sweet Bay Magnolia virginiana Facultative Wetland+
Wax myrtle Morella cerifera Facultative +
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11.0 Figures

Figure 11.1. Project Site Vicinity Map

Figure 11.2. Project Site Watershed Map

Figure 11.3 Project Site Property Ownership Map

Figure 11.4. Project Site NRCS Soil Survey Map (includes onsite refenstiead)
Figure 11.5. Project Site Hydrological Features Map (includes onfdtemee wetland)
Figure 11.6. Reference Site Vicinity Map

Figure 11.7. Shepherd Run Reference Site Watershed Map

Figure 11.8. Shepherd Run Reference Site Vegetative Communities Map
Figure 11.9. Shepherd Run Reference Site NRCS Soil Survey Map

Figure 11.10. UT to Tyson Creek Reference Site Watershed Map

Figure 11.11. UT to Tyson Creek Reference Site Vegetative Communiies M

Figure 11.12. UT to Tyson Creek Reference Site NRCS Soil Survey Map
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Figure 11.2 Project Site Watershed Map
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Figure 11.10 UT to Tyson Creek
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12.0 Designed Sheets

Sheet 12.1 Existing Conditions

Sheet 12.2 Plan View of Proposed Stream Restoration
Sheet 12.3 Proposed Wetland Restoration

Sheet 12.4 Typical Riffle and Pool Cross Sections
Sheet 12.5 Planting Plan

Sheet 12.6 Proposed Taylor Pond Excavation

Sheet 12.7 Proposed Typical Section for the Taylor Pond
Sheet 12.8 Proposed Briley Pond Excavation

Sheet 12.9 Proposed Typical Section for the Briley Pond
Sheet 12.10 Proposed Hydrological Monitoring Plan
Sheet 12.11 HEC-RAS Analysis

Sheet 12.12 Longitudinal Profile

Oakley Stream & Wetland Restoration
Pitt County, North Carolina

Page 51
August 2006



7 L 2t L33HS N/

SUOTITPUOY BuTISTX ;

' u. ' U O ' u. ' m oog 0 os "¢0-0€-L NMOTd AHdVHOOLOHd VIIAY

NO Q3Svd SI ANV LOQON Ad Q3AINOYd OdNI ONIddVIN ‘2
1004 | SI NMOHS TVAYILNI w_DO._.Zmn_u._mu.-“

BUTTOJE) UlJdON ‘A3uno) 11Td

UeTd UOT1EBJO01SaYy
91TS SPeBOJSS0J) ASTMEQ

/ 2
p

€ ANVIL3IM ONILSIX3

INJWISVE NOILYANISNOD
SITHO SHILNVHL

AINIWISVI NOLLYAYISNOD

/

WOQ'08 UDJS MMM
p20L°158°616 X043
9989°1G8'616 oL
909.2 ON ‘UbleIpy

PDOY UIMUDI4 SBuor | 08 ‘00§ 8+INS
*OU| SOO|A48S BUHNSUO) O8}UDLS

‘ / n_zmm<._h_>> ONLSIX3 |
)

L SNOILIANOD ONILSIX3




s\HN.NF 133HS

UOT1eJ01S3YH WeaJls pasododd
340 M3TA UBTd

BUTTOJEB) UYlJdoN ‘A3uno) 11Td

UeTd UOT1EBJO01SaYy
91TS SPeBOJSS0J) ASTMEQ

S

3Was

2

//
e

909.2 ON ‘UbleIpy
PDOY UIMUDI4 SBuor | 08 ‘00§ 8+INS
*OU| SOO|A48S BUHNSUO) O8}UDLS

¥9/86+.E
ONISSO¥D aYO4
ZOK.(KO._.wm_m WV3YLS AN3I INGNVINSE4
05-

(8'zL L33HS 33S) )
aNOd ATTIg A3S0d0¥d /ﬁ 7

S1INIT ONIYYO

LNIFWNOIMVYIY TINNVHO
a3sodoyd

INEVER £l ZO_._.<>M_mm_wZOo

NOISHIAIQ AN
Q3S0<0Nd

SN

1'¥=3d01S 3QIS
G'1=a =M
HOLIa NOIS¥3AIQ

a31114 39 OL
HOLIQ ONILSI

o

aNOd JOTAVL 03S0d0Y

\\me Ax>///

Z aInd43goL
._m_zz<_._owz_hw_xm
g

NOILVHO1S3d NVIH1S d3SO0d0dd 40 MIIA NY'1d

¥9'86+.€ O1 00°00+0 VLS | ALRIOINd €

'20-0€-1 NMO1d AHdVH90L0Hd TVRIFV
NO g3svd S| ANV LOQON Ad d3AINO¥d OdNI ONIddVIN ¢
1004 | SINMOHS TTVi3LNI mDO._.Zmn_u._mmu.—,_m

00°00+0

NOIL 1S3 WY3YLS NI93g
LNIJWISVI NOILVAYISNOD

.




7 £'2L 133HS N/

UOT1BJ01S8Y PueT1aM pasododd v
40 MITA UBTd

'20-0€-L NMO1d AHdVY90L0Hd TVIRIFY
2 NO a3svd SI ANV LOAON Ad d3dINO¥d OdNI ONIddVIN 2
1004 | SINMOHS STVAYILNI IDO._.ZOnm.r
‘J10N

Bu|ssoI piod Jusueuuad Joj peoy oS =

BUTTOJE) YlJuoN “A2uno) 11Td

(029g'02) UoneEIO)SOY Jayung

UBTd UOT31BJ01SdY
91TS SpPeOJSSO0JD ADTYeQ

\ Y
-

(0BQQ'Z) JUBLWSOURYUT PUBpBAA

(0B85 ') UONEI0}SEY PUBHSM SULBAIY I

(oeL1°|) uoneAIssald PUBROM

LY3ANI
ONILSIX3

@73313-a3LVAILIND

N

ININNOIMVIY TINNVYHO
a3asodoyd

STINIT ONIaVHD

NI 39—
(a3NOONVEY

(8L 133HS 33S) &
aNOd AT1IHE G3S0d0xdd R v a3aTid43gol

NOISH3AIO AN/ AR —
a3S0do¥d ; / / ] - A JANNVHO ONILSIX3
Y986+ .E & 2.7 9.V Y * . .
NGJLVHIOLSTd WYIYLS aNa ONISSOND aHod , 20 4 005670
A% 7z T 1S3 WV3uLs NI93g
T EER4
Mm/aﬁ?j/l./ = : , LNIWISV3 NOILYAUISNOD

— NN

NOILVHO1S3d ANV1LIM d3SOd0dd 40 M3IIA NV1d

L'¥=3d07S 3aIS
S§1=0 ‘p=M
HOLIAd NOISH3AIQ

HOLIG ONITSIN
Y WO00°08UD|S AMA Q7314 A3LVAILIND
$20L°158°616 X
9989°168'616 ‘oL
909L2 ON ‘Ubjeipy

s .
92 AS33S)
ANOd HOTAV.L d3S0dOdd

PDOY UJNUDIJ S8UOP |08 ‘00E ©4INS
*OU| S89JAI9S BU4NSUO) 094UD4S

Rjues

N\




7 v 2zt 133HS
SUOT10988-SS0J) T0O0d pue
9T44TYH pasododd

BUTTOJBR) Y3JON ‘Ajuno) 313Td
UeTd UOT1erJO1SOY

Rjue]s
J 4

)

N\

S1IN

:9Te92S

SIN :37VIS

SIN :37vIS

J3ANNOY 39 QTNOHS SHIANHOD dHVHS 1V -

Wv3HLS FHL 40 ANITHIINID IHL SI LNIOd 3avuo - P -

NOILO3YIA WYIHLSNMOAQ JHL NI ONIMOO0T NMOHS IHV SNOILIIS SSOHD TV - :S3ALON

*3744I8 V NI TANNVHO 40 HILNID NI @3L1vo01 SI (NOILD3AS SSOHO NI LNIOd 1S3d33d) DIMIVHL

(3ANNOY 39 QTINOHS SUIANHOD dHVHS 11V -
Wv3HLlS 3HL 40 INITHALNID 3IHL SI INIOd 3avid - @ -
NOILO3HIA WvIHLSNMOQ FHL NI SNIMOOT NMOHS 3JHVY SNOILJ3IS SSOHI TV -

"HLAIM 3Svd 3JHL 40 37AAIN 3FHL NI Q3lvd01 SI

*S310N

(NOILD3S SSOHO V NI INIOd 1S3d3aa) 9IMIVHL

TANNVHO
NOILJ3S T3INNVHO TVOIdAL I ALIHOIHd

NOILJO3dS SSO0HO 100d ANV 3I1d44dIH 1VOIdAL

N A N N N S N S S A A A A N N AN NN
T . L L NN NNN
- ) SR Sy A AR
AN NN NTHA s 2 //\//\//\//\//\//\//\//\ SURGEL AN E/\//\//\//\ NSNS
\ OO NN NN R IR /\\\/A\\/A\VA\\/A\V/\\V
N iy | AR o > e
JovIS T1INAINVE HLd30 HONSS DINIVHL HLd3d 3INITHILINID
39vV1S TINDINVE
HLAIM 3Svd 3d1S1N0 HLQIM Hvd 1INIOd
HLAIM MOT4 MO HLAIM TINMINVE
HLAIM TINANNVES{ HLAIM TINHINVESS ﬂ
- HLAIM T7nIMNVE 1334 NI 3HVY SLINN 17V
1334 NI 3bv SLINN TV
(A3 HLd3a 3INITHILINID
v'e H1aIM 3QISLNO
vl Hld3d HON3g 0"y (93IMIVHL) HLd3a XVW
9°g MO1d MO 2°01 HLAIM HvE INIOd
S'g H1d3a WNWIXVW £ek HLAIM TINZINVE
v'e HLQIM 3sve 1437 700d HO4 ANITHILNID LNOAV HOUMIW
&e HLAIM TINDINVE 1H9IH 700d - NOILDO3S TVOIdAL
J744I4 - NOILO3IS TTVOIdAL
a3aTid43g oL
TINNVYHO ONILSIX3
SNOISN3INIA d31IvLi3ad ’o4
-SNOILO3S TVOIdAL 33S
7 o .
A\ N 1-:0¢
SN NN N N NN NN ININ NI
SO D, ONNOHD 0350d0Md
NN N N IRV~ = a A A I T AN AN NN
R R R R RR RS MRS
WV\\\/V\\»VW\VH\VH\V\\/\B/\NV& O NINVANVIN S | |10z SERNIDLON LR RRERRRR
ANNOYO ONILSIX3 o \ / o aNNOYO ONILSIXT
- .
o - £l [ =
c® NG o5
W0O"0B4UDS MAA 4 m N % = m
¥201°168'616 "X04 ow ~ -
99891 S8%616 "lel >|— ~_ - Owm
20912 2|> >—
ON “ubleiy Z= x>
PDOY UJ[MuD4 SOUOr |08 ‘00E ©+INS m IA M
R SLINIM NOLLONYLSNOD m




7 G'zglL L33HS N/

33s
ueTd Butiuetd N s "ONLLNVId 4O LHVd LON iV SYIHV aNOd 2
“20-0£-L NMO1d AHdVYOOLOHd TVINIV
NO G35V S| ONY LOGON A8 G3AIACHd ONI ONIdd¥ 1
~
BUTTOJR) YlJoN ‘A3unod 131Td ~
~
0/ Buissoi) pio- JusueuLa Joj peoy [10S - ===
NN
o<
N
NN
N NS
UeTd UOT1BJO1SaY 7 .
Ng NN
91TS SpeOUSS0J) AaTYe0 x AN
NN /
N Wy, Ny
o NN
NN
NN
\ NN
NN
NN
0 N NN
MM Q ////// 159104 POOMPIEH PUE|LIOROE SULBARY _H_ ganoz
2 NN
NN
//// =ibju gmjeg youg Joany
NN B |
Q /@Q JEquEanS A= Laver
&
@
+\ Q /@&/M/ -
y Y G\ERER
/ 5 X
NN
+\ =3 ////
/ = I
\+ N
// \\
N
j /// ~
>~
™~ //
NN
~NO
(T .
= R SLINIT ONIVND T
y/ < O LNIWNOMYIY TINNYHO N
” (@INOW3Y 39 O1) / [ sS4 A a350do¥d
7/ d3SId QUVOaHSV 1 , S >
\\ /
\..\ N N N N LNIWISVYI NOILVAYISNOD )
/ D\

- \ -
/ anod >mﬁw__m_rm_m_m_._%n_ww_wnw
\ NOISHIAID S g3aT14 38 0L
/ Sadang o TANNVHO ONILSIX3
\ v9'86+2€ - .
/ NOILVHOL1STd WVIHLS AN3 az_mmvm_ﬂ@mmmM 00°00+0
\ NOILVHO1S3Y Wv3d1S NI93g
\ ' INIW3SV3I NOLLYAYISNOD
Eoo.uofcofm.s\,”\, —”vumm&.w"n_%,mhm\_,w V, a3T1439 Ol
voLISueE HOLIQ NOISY3AIQ / HOLIQ ONILSIXA
309.2 ON ‘UbleIpy
PDOY U|pUDL4 SeUOr |08 ‘00E ©4InS

(9'Z1 133HS 339) /
*OU| $80|A49S DBUILNSUO) 084UDLS ANOd HOTAVL d3SOdOdd ./

‘

L NV'1d ONILNV1d




\\WQ.NF 133HS

UOT1BAROX3 puod JoTAe] posodoud

BUTTOJEB) YldoN ‘A3uno) 111d

UBTd UOT1BJO01S8Y
91TS Speodssod) AaT)eo

/

MMMMM

INIWISYZ NOILVAYISNOD

=4

N >SAO0 N

W09'08UDJ S MAN

¥20L°158°616 "X0J
9989°168'616 'L
909.2

ON ‘ybleipy

PDOY UJIUD4 SOUOP |08 ‘00 O4INS
*OU| $00|AJSS BUI4NSUO) D84UDLS

ReS

INIWNOITVIY TANNVHD d3sOdOyd

. danid 38 Ol
Y O'LE =A313 TANNVHD OSNILSIX3
aNOd 40

asve Q3Isodoud

aNOd 9NIISIXT

0°0F =A313
aNOd 40
dOL Q3sOdOud

aNNOYD
ONILSIX3 Ol 3L

NOILVAVOX3 ANOd HO'1AVL1 d3S0d0dd

'¢0-0€-1 NMO1d AHdVYOO0L10Hd TVRI3VY J

NO d3Svd SI ANV LOAON Ad A3AIAOHd OdNI ONIddYIN ‘¢
"1d | NMOHS TVYALNI NOLNOD "L

‘J10N

aiTiid 38 Ol
HOLIQ ONILSI3

L'y = 3401S 3dis
SL=A =M
HOLId NOIS¥3AIQ

\\

LU




7 7'zt 133HS N/

puod JoTAe]l a8yl Joi
uot1o9g TeoTdALl posodoud

BUTTOJB) YylJoN ‘Aluno) 111d

UeBTd UOT1BJO1SaYy
91TS SpeoJssod) AsaT)eo

\ y
s

e e e e e e e e e e g

=== T

aNNoYo

ONILSIX3 -

MMMMM

TN SNEE 7~ — —

V-V NOIL1O3S

| —
ﬁ LT

a0 s o«/m/, 3
010» s,

13ATT A1ddNS 11Nd \

"20-0€-} NV\O'1d AHdVY90.10Hd VI3V
NO 43SV S| ANV LOAQON A€ Q3dIAO¥d OdNI ONIddVIN

‘310N

3dO1S 3diIs
aNOd d3sOdOdd

7

ANOd HOTAVL dHL J04 NOILO3S TVIIdAL d4S0d0dd

aNnoYo
TVINLYN




'20-0€-1L NMO1d AHdVHDO0L10Hd TVIMAY

NO @3svd S| ANV LOQON A9 Q3dIAOHd O4NI Oz_m__m_.M_D_

3Wos

/7 8'2L 133HS N/

UOT1BABOX3 puod AoaT1TJg pesododd
BUTTOJR) Y3JdON ‘Ajuno) 313Td

UBTd UOT1BJO01S8Y
91TS SpeoJssodn AaTXeo

=4

N

QIAOWHY 38 Ol
YIS QAVOLHHSV1d

Eoo.umtkﬁw.;;}
¥20L'1 68616 'XD4
9989°168°616 ‘IBL
909.2 ON “Ublajpy

PDOY UlMUDL4 seuor |08 ‘00§ ©+INS

*OU| SOO|AU8S BUINSUO] 084UDLS

Rjuels

aNOd SNILSIX3 ¥

0% —
" INIWNOIVR TINNVHD
- a35040¥d

~
- — —

(ANVA SSOY¥D NOIS3IAIQ) _

JANNVHD NOIS¥3AIA ommoﬂ_oy_n_/ ——_ \
\ L

~

9,,0006 = A3
aNOd 40
mm<m Q3sOdO¥d P

_—

\\I\/ — o T

-— ____ANNOY9 ( T —

__ ~ —0ZE="A 2
ONILSIXT "OL- I aNod H_m_/u_o e

N T -dOL Q3S0dO¥d
INIWISYZ NOILVAYISNOD T he—
—_— - — —_
(@anoway 38 oL \/

|
SNivd QINOANvav

\\

NOILVAVYOX3 ANOd A311d9 d3S0Od0dd

7



NQ.N_. 133HS

puod AaTtJg 8yl Jo4
uot199s T1eoTdAL posodoud

BUTTOJE) YlJdoN ‘A3uno) 3131d

UBTd UOT1eJO1SaYy
91TS SpPeOJSS0J) AaTYe0

3Wos

F
ol

"20-0€-} NMOTd AHdVIOO0L0Hd TvIb3IV
NO Q3SVv8 SI ANV LOQON A9 G3AINOYd O4NI OZ_M__MM_R

w0008 UD{S MMM

veoL

9989"

909.2 IN ‘Ublejoy

PDOY UIMUD.4 SeUOr |08 ‘008 ©+INS
*OU| S90|AJ8S BUIFNSUO) 084UDLS

)ue)S

I

7

aNOd AFT1d9 34HL 04 NOILO3S TVOIdAL d34S0d0dd

V-V NOILDO3S
- v g
- i aNOd “G350408d
0% s ANOTS 3, L
I I = S
HEHEHEHEHEHEH: \\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
=== AN \ S
T3A3T A1ddNS 11N4d N oy 7“@;‘@\‘%%‘*{? —
- s
1 \
R0 N
~_ _— TVINLVYN




/7 0r 2k L33HS N/ N

uetd ButJoiTuoN TBOTBOTOUPAH _ i '20-06-L NMO1d AHAYHOOL10Hd TVIaY
oot ° o . NO d3Svd SI NV LOQON Ag a3dIAO¥d OANI ONIddYI '
pasodoJd , 1004 | SI NMOHS TVANZLLNI ¥NOINOD 11
abineo abeyg - 315819 L'
.QCH._”OL.QO SPLOZ n>PCDOO u.u.._”m abneg |eAaT Jajepy ()

UBTd UOT31BJ01SdY
91TS SpPeOJSSO0JD ADTYeQ

e k\
>

aN3oal

1IN3IN3ISVI ZO_h<>mw_wZOO

~— @anid43aol
HOLia ONILSIXT

LNIFWISVI NOLLYAYISNOD

07314 @3LVAILTIND

90912 ON ‘Ublepy
PDOY UIMUD4 SBUOP |08 ‘008 ©4INS
*OU| S90JAISS BUILNSUO) 004UDLS

Rjues

NV1d ONIHOLINOWN JI90TOdAH dIdS0Od0dd Y,




\_._..N_. 133HS

sTsATeuy SvH-93H

BUTTOJE) UlJdON ‘A3uno) 11Td

UeTd UOT1EBJO01SaYy
91TS SPeBOJSS0J) ASTMEQ

MMMMM

2

/
e

P
_— . B e
A\ e 29'6€=NOILVAITI 43LVM HA 00l A3SOdO™d

29'6€ =NOILVATT3 ¥31VM HA 001 ONILSIX3
103rodd 40 an3

LNJWISVE NOILVAYISNOD

ININNOIVIY 1TINNYHO

'20-0€-L NMO1d AHdVY90L0Hd TVRIFY
NO a3svd SI ANV LOAON Ad d3AINO¥d OdNI ONIddVIN 2
14 I NMOHS STVAYILNI IDO._.ZOOO.r
‘310N

FOVAUNS HILVYM dV3IA 001 A3SOdOdd
FOVAUNS YILVM dVIA 001 ONILSIX3

aN3oa1

Y€'Gr=NOILLYATTI ¥ILVM YA 00l d3SOd0¥d
6€'G¥ =NOILVAIT3 "3 LVM A 001 ONILSIXT
103ro¥d 40 Lyvls

a3asodoyd

SISATVNY SV4-O3H




Elevation (ft)

45

44

43

42

N
'—\

N
o

w
[{e]

w
(o]

37

36

35

500

Sheet 12.12 Oakley Crossroads Longitudinal Profile

1000

1500

2000
Station (ft)

2500

3000 3500

4000

—— Thalweg (ft)

® BKf Elev (ft)

Existing Ground Elev (ft)







13.0 Appendices

Appendix 1. Project Site Photographs
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Appendix 1. Project Site Photographs






Photo 1. UT Tranter's Creek (Upstream Reach)
Showing Narrow and Deep G5c Channel.

Photo 2. UT Tranter's Creek (Downstream each) Soig Backwater
Influence of Flashboard Riser Weir and Aggradation Processes






Appendix 2. Project Site USACE Jurisdictional
Wetland Determination and Data Forms






U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action Id. 200411286 County: Pitt U.S.G.S. Quad: 35.6498 N/77.1835 W

NOTIFICATION OF JURISDICTIONAL DETERMINATION

Property Owner/Agent: Stantec Consulting Service
Address: 801 Jones Franklin Road, Suite 300

Raleigh, North Carolina 27606
Telephone No.: 919-851-6866
Size and location of property (waterbody, road name/number, town, etc.) Qakley Crossroads Mitigation Site, SR 1547 (Jim
Taylor Road), for the North Carolina Department of Transportation.

Indicate Which of the Following Apply:

Based on preliminary information, there may be wetlands on the above described property. We strongly suggest you have
this property inspected to determine the extent of Department of the Army (DA) jurisdiction. To be considered final, a
jurisdictional determination must be verified by the Corps.

[»<

There are wetlands on the above described property subject to the permit requirements of Section 404 of the Clean Water
Act (CWA)(33 USC § 1344). Unless there is a change in the law or our published regulations, this determination may be
relied upon for a period not to exceed five years from the date of this notification.

_ We strongly suggest you have the wetlands on your property delineated. Due to the size of your property and/or our
present workload, the Corps may not be able to accomplish this wetland delineation in a timely manner. For a more timely
delineation, you may wish to obtain a consultant. To be considered final, any delineation must be verified by the Corps.

_ The wetland on your property have been delineated and the delineation has been verified by the Corps. We strongly
suggest you have this delineation surveyed. Upon completion, this survey should be reviewed and verified by the Corps.
Once verified, this survey will provide an accurate depiction of all areas subject to CWA jurisdiction on your property
which, provided there is no change in the law or our published regulations, may be relied upon for a period not to exceed
five years.

X The wetlands have been delineated and surveyed and are accurately depicted on the plat signed by the Corps
Regulatory Official identified below on 4/1/2004. Unless there is a change in the law or our published regulations, this
determination may be relied upon for a period not to exceed five years from the date of this notification.

There are no waters of the U.S., to include wetlands, present on the above described property which are subject to the
permit requirements of Section 404 of the Clean Water Act (33 USC 1344). Unless there is a change in the law or our
published regulations, this determination may be relied upon for a period not to exceed five years from the date of this
notification.

The property is located in one of the 20 Coastal Counties subject to regulation under the Coastal Area Management Act
(CAMA). You should contact the Division of Coastal Management in Washington, NC, at (252) 946-6481 to determine

“their requirements.

Remarks:

DK,

Corps Regulatory Ofﬁcia};‘ ‘
Date 04/01/2004 o ExpirationDate 04/01/2004 '

Page 1 of 2
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\

EXISTING CONDITIONS
f\

[EXISTING WETLAND }

. -

. N / 3

™ CULTIVATED FIELD / .
ya ;:N<\\\_4

" BUFEER LMITS —{ .

/!

EXISTING.
. METLANDS "7y

/

/7

BUFFER LIMITS

[ EXISTING WETLAND 3 |-

CULTIVATED -FiELD \

- EXISTING WETLAND

EXISTING WETLAND 3
X COORDINATE | Y COORDINATE
1 1929973472 2951875619
2 1929973470 2951875603
3 1929973544 2951875556
4 1929973668 2951875482
5 1929973787 2951875426
6 1929973892 2951875391
7 1929973995 2951875355
8 1929974059 2951875400
g 1929974077 2951875421
10 1929974001 2951875401
11 1929974018 2951875423
12 1929974001 2951875439
13 1629974021 2951875462
14 1929973976 2951875488
15 1929973925 2951875483
16 1929973896 2951875483
17 1929973832 2951875494
18 1929973751 2951875520
19 1929973781 2951875524
20 1929973768 2951875550
21 1929973796 2951875571
22 1929973723 2951875549
23 1929973681 2951875575
24 1929973641 2951875596
25 1929973590 2951875594
26 1929973553 2951875605
27 1929973536 2951875609
28 1929973519 2951875613

‘s

EXISTING WETLAND 1
POINT| X COORDINATE | Y COORDINATE
1 1929972810 2951875990
2 1929972821 2951875957
3 1929972833 2951875945
4 1929972880 2951875962
5 1929972929 2951875970
6 1929972970 2951875978
7 1929972992 2951875974
8 1929973035 2951875995
9 1929973076 2951876001
10 1929973113 | 2951876006
11 1929973188 2951876013
12 1929973214 29518764025
13 1929973224 2951875996
14 1929973198 2951875938
15 1929973263 2951875905
16 1929973299 2951875892
17 1929973336 2951875872
18 1929973370 2951875850
19 1929973390 2951875827
20 1929973421 2951875805
21 1929973448 2951875770
22 1929972845 2951876026
23 1929972894 2951876036
24 1929972908 2951876056
25 1929972959 2951876055
26 1929973013 2951876072
27 1929973109 2951876097
28 1929973135 2951876103 i
29 1929973193 2951876110 EXIETING
30 1929973227 2951876085 e
1 1929973269 2951876080
32 1929973295 2951876096
335 1929973330 2951874086
34 1929973380 2951876064
35 1929973433 2951876032
36 1929973474 2951876012
37 1929973537 2951875964
38 1929973551 2951875906
39 1929973522 2951875821
40 1929973490 2951875770
EXISTING WETLAND 2
POINT|{ X COORDINATE | Y COORDINATE
1 1929973618 2951875776
2 1929973643 2951875793
3 1929973690 2951875789
4 1929973720 2951875785
5 1929973761 2951875780
8 1929973801 2951875743
7 1929973832 2951875711
8 1929973886 2951875702
g 1929973934 2951875696
| 10| 1929973978 2951875489
11 1929974012 2951875658
12 1929973971 2951875625
13 1929973948 2951875588
14 1929973899 2951875604
15 1929973815 2951875645
16 1929973752 2951875669
17 1929973736 2951875646
18 1929973717 2951875642
19 192997371 2951875656
20 1929973731 2951875675
21 1929973675 2951875704
22 1929973634 2951875724

"This certifies that this copy of this plat accurately depicts the boundary of the jurisdiction of Section 404
of the Clean Water Act as determined by the undersigned on this date. Unless there has been a change
in the law or our published regulations, this determination,of Section 404 jurisdiction may be relied upon
for a period not to exceed five years from this date. THis dtermination was made utilizing the 1987

Carps of Engingers W elineatipn Manu
e VL

ame/ %

Title: ,’ e '25A QV\BA-QS—

Date: H~ 7’"4200"!‘ " -
AD: #Remnt [ a/?p

Scale: NTS /

Oakley Crossroads
Mitigation Site

Pitt County, North Carolina

Jurisdictional Waters

1}

Existing Wetland 1
Existing Wetland 2
Existing Wetland 3

i

2.07 AC
0.78 AC
1.11 AC

_/
<

Exhibit 5.1.145y




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manu3l

Project/Site: Oakley Crossroads Restoration Site ate01/22/04
Applicant / Owner: NC EEP County: Pit
Investigator: P Colwell, A. Dvorak-Grantz State: NC

Do Normal Circumstances exist on the site? YES NO | Community ID: Wetland

Is the site significantly disturbed (Atypical Sitiga)? YES NO | Transect ID:

Is the area a potential Problem Areg@fheeded, explain on reverse) YES NO | Plot ID: Wetland A (WA 001-042)
VEGETATION

Dominant Plant Species Scientific Name Stratum Clautghir
1 Sweetgum Liquidambar styraciflua Tree FAC+
2 Red maple Acer rubrum Tree FAC

3 Sycamore Platanus occidentalis Tree FACW-
4 Elderberry Sambucus canadensis Shrub FACW-
5 River cane Arundinaria gigantea Herb FACW
6

7

8

9

10

Percent of Dominant Species that are OBL, FACWEAC (excluding FAC-): 100%

Remarks: Remnant Bottomland Hardwood Forest. Hedoz species identified during a previous site insiuded lizard’s tail, tean

thumb, cattail, clearweed, and a variety of rusras sedges.

HYDROLOGY

[ ] Recorded Data (Describe in Remarks)
[ ] Stream, Lake, or Tide Gauge
[ ] Aerial Photographs
[ ] Other

[X] No Recorded Data Available

FIELD OBSERVATIONS

Depth of Surface Water

- (in)

Depth of Free Water in Pit

8 (in)

Depth to Saturated Soill

4 (in)

WETLAND HYDROLOGY INDICATORS
Primary Indicators:

[ ] Inundated

[X] Saturated in Upper 12 Inches
[X] Water Marks

[X] Drift Lines

[ ] Sediment Deposits

[X] Drainage Patterns in Wetlands

Secondary Indicators (2 or more Required)

[X] Oxidized Root Channels in Uppé&ihches
[X] Water-stained Leaves

[X] Local Soil Survey Data

[X] FAC-Neutral Test

[ ] Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name (Series and Phase): Pantego loam

| Drainage Class: poorly drained

Taxonomy (Subgroup): Umbric Paleaquults

| Field Olstimns Confirm Mapped Type? YES NO

PROFILE DESCRIPTION

Depth Horizon Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) (Munsell Moist)  (Munsell Moist) Abundance/Contrast Structure, etc.
0-15 Al 10YR 3/1 Fine sandy loam
15-24 A2 10YR 4/1 Loamy sand

HYDRIC SOIL INDICATORS:

[ ] Histosol

[ ] Histic Epipedon

[X] Sulfidic Odor

[ ] Aquic Moisture Regime

[X] Reducing Conditions

[X] Gleyed or Low-Chroma Colors

[ ] Concretions

[ 1High Organic Content in Surface Layer im8g Soils
[ 1 Organic Streaking in Sandy Soils

[X] Listed on Local Hydric Soils List

[X] Listed on National Hydric Soils List

[ 1 Other (Explain in Remarks)

Remarks: Mucky modifiers in the upper 15 inchesaf.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? YES NO
Wetland Hydrology Present? YES NO
Hydric Soil Present? YES NO

Is this Sampling Point Within a WetlandYES  NO

Remarks:




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manu3l

Project/Site: Oakley Crossroads Site

Date: January 24, 2004

Applicant / Owner: NCDOT

County: Pitt

Investigator: Andrea Dvorak-Grantz, Pete Colwell

tat& North Carolina

Do Normal Circumstances exist on the site? YES NO | Community ID: wetland B
Is the site significantly disturbed (Atypical Sitiga)? YES NO | TransectID: WB001-WB018
Is the area a potential Problem Are@heeded, explain on reverse) YES NO | PlotID: Plot
VEGETATION
Dominant Plant Species Stratum  Indicajor DomindantPSpecies Stratum Indicatg
10) Juncus sp. Rush FACW-
OBL
2) Ludwigia sp. Grass OBL
3) Solidago sp. Herb OBL-
WACU
4) Scirpus sp. Sedge OBL

Percent of Dominant Species that are OBL, FACWEAC (excluding FAC-): > 100%

Remarks:

Herbaceous wetland — area has been regularly mowed

HYDROLOGY

[ ] Recorded Data (Describe in Remarks)
[ ] Stream, Lake, or Tide Gauge
[ ] Aerial Photographs
[ ] Other

[ X] No Recorded Data Available

FIELD OBSERVATIONS

Depth of Surface Water

Depth of Free Water in Pit

in)

Depth to Saturated Soill

in)

WETLAND HYDROLOGY INDICATORS

Primary Indicators:

[ ] Inundated

K] Saturated in Upper 12 Inches

[ ] Water Marks

K] Drift Lines

[ ] Sediment Deposits

[ ] Drainage Patterns in Wetlands

) Secondary Indicators (2 or more Required)
K] Oxidized Root Channels in Upper 12 inches

[ ] Water-stained Leaves

K] Local Soil Survey Data

K] FAC-Neutral Test

[ ] Other (Explain in Remarks)

=



SOILS

Map Unit Name (Series and Phase): Pantego

| Drainage Class: Poor

Taxonomy (Subgroup): Umbric Paleaquults

| Field Olstimns Confirm Mapped Type? YES NO

PROFILE DESCRIPTION

Depth Horizon Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) (Munsell Moist)  (Munsell Moist) Abundance/Contrast Structure, etc.
0-15 10YR 3/1 -- -- Fine sandy loam
15-24 10YR4/1 -- -- Loamy sand
HYDRIC SOIL INDICATORS:
[ ] Histosol [ ] Concretions

[ ] Histic Epipedon

[X] Sulfidic Odor

[ ] Aquic Moisture Regime

[X] Reducing Conditions

[X] Gleyed or Low-Chroma Colors

[ 1 High Organic Content in Surface Layer im8g Soils
[ 1 Organic Streaking in Sandy Soils

[X] Listed on Local Hydric Soils List

[X] Listed on National Hydric Soils List

[ ] Other (Explain in Remarks)

Remarks:
Mucky modifiers in the upper 15 inches of soil

WETLAND DETERMINATION

Hydrophytic Vegetation Present? | YES NO
Wetland Hydrology Present? YES NO
Hydric Soil Present? YES NO

Is this Sampling Point Within a WetlandYES NO

Remarks:




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manu3l

Project/Site: Oakley Crossroads Restoration Site ate01/22/2004
Applicant / Owner: NC EEP County: Pitt
Investigator: P. Colwell, A. Dvorak-Grantz State: NC

Do Normal Circumstances exist on the site?

YES NO

Community ID: Wetland

Is the site significantly disturbed (Atypical Sitiga)? YES NO

Transect ID:

Is the area a potential Problem Areg@fheeded, explain on reverse) YES NO

Plot ID: Wetland C (WC 001-026)

VEGETATION

Dominant Plant Species Scientific Name Stratum Cautghir
1 Black willow Salix nigra Tree OBL

2 Elderberry Sambucus Canadensis Shrub FACW-

3 Soft rush Juncus sp. Herb FACW-OBL
4 Smartweed Polygonum sp. Herb FAC-OBL
5 Seedbox Ludwigia sp. Herb OBL

6

7

8

9

10

Percent of Dominant Species that are OBL, FACWEAC (excluding FAC-): 100%

Remarks: Area has been mowed in the past.

HYDROLOGY

[ ] Recorded Data (Describe in Remarks)
[ ] Stream, Lake, or Tide Gauge
[ ] Aerial Photographs
[ ] Other

[X] No Recorded Data Available

FIELD OBSERVATIONS

Depth of Surface Water -

(in)

Depth of Free Water in Pit 10

(in)

Depth to Saturated Soill 0

(in)

WETLAND HYDROLOGY INDICATORS
Primary Indicators:

[ ] Inundated

[X] Saturated in Upper 12 Inches

[ ] Water Marks

[X] Drift Lines

[ ] Sediment Deposits

[X] Drainage Patterns in Wetlands

Secondary Indicators (2 or more Required)
[X] Oxidized Root Channels in Uppé&ithches
[ ] Water-stained Leaves
[X] Local Soil Survey Data
[X] FAC-Neutral Test
[ ] Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name (Series and Phase): Pantego loam | Drainage Class: poorly drained
Taxonomy (Subgroup): Umbric Paleaquults | Field Olmtgons Confirm Mapped Type? YES NO
PROFILE DESCRIPTION
Depth Horizon Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) (Munsell Moist)  (Munsell Moist) Abundance/Contrast Structure, etc.
0-8 Al 10YR 3/1 Fine sandy loam
8-16 A2 10YR 2/1 Fine sandy loam

HYDRIC SOIL INDICATORS:

[ ] Histosol [ ] Concretions
[ ] Histic Epipedon [ 1 High Organic Content in Surface Layer im8g Soils
[X] Sulfidic Odor [ 1 Organic Streaking in Sandy Soils
[ ] Aquic Moisture Regime [X] Listed on Local Hydric Soils List
[X] Reducing Conditions [X] Listed on National Hydric Soils List
[X] Gleyed or Low-Chroma Colors [ ] Other (Explain in Remarks)
Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? YES NO
Wetland Hydrology Present? YES NO | Isthis Sampling Point Within a WetlandYES NO
Hydric Soil Present? YES NO

Remarks:




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manu3l

Project/Site: Oakley Crossroads Restoration Site ate01/22/2004
Applicant / Owner: NC EEP County: Pitt
Investigator: P. Colwell, A. Dvorak-Grantz State: NC

Do Normal Circumstances exist on the site?

YES NO Community ID: Upland

Is the site significantly disturbed (Atypical Sitigan)?

YES NO Transect ID:

Is the area a potential Problem Areg@fheeded, explain on reverse)

YES NO Plot ID: WC

VEGETATION

Dominant Plant Species

Scientific Name Stratum dauiabir

1 Dog fennel

Eupatorium capillifolium Shrub FACU

2 Fescue

Vulpia sp.

Herb FACU

3 Upland cotton

Gossypium hirsutum Herb NI

4

O(N|O |1

9

10

Percent of Dominant Species that are OBL, FACWEAC (excluding FAC-): 0%

Remarks: Upland located at edge of agriculturddifie

HYDROLOGY

[ ] Recorded Data (Describe in Remarks)
[ ] Stream, Lake, or Tide Gauge
[ ] Aerial Photographs
[ ] Other

[X] No Recorded Data Available

FIELD OBSERVATIONS

Depth of Surface Water

(in)

Depth of Free Water in Pit

>24

(in)

Depth to Saturated Soil

(in)

WETLAND HYDROLOGY INDICATORS
Primary Indicators:
[ ] Inundated
X] Saturated in Upper 12 Inches
] Water Marks
X] Drift Lines
] Sediment Deposits
[ ] Drainage Patterns in Wetlands

—r———

Secondary Indicators (2 or more Required)
[X] Oxidized Root Channels in Uppé&ithches
[ ] Water-stained Leaves
[X] Local Soil Survey Data
[X] FAC-Neutral Test
[ ] Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name (Series and Phase): Norfolk loamydsan | Drainage Class: well drained
Taxonomy (Subgroup): Typic Kandiudults | Field Obsgions Confirm Mapped Type? YES NO
PROFILE DESCRIPTION
Depth Horizon Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) (Munsell Moist)  (Munsell Moist) Abundance/Contrast Structure, etc.
0-7 Al 10YR 5/4 Fine sandy loam
7-20 A2 10YR 6/3 Sandy loam
20+ B 10YR 6/6 Sandy loam

HYDRIC SOIL INDICATORS:

[ ] Histosol [ ] Concretions
[ ] Histic Epipedon [ 1 High Organic Content in Surface Layer im8g Soils
[ ] Sulfidic Odor [ 1 Organic Streaking in Sandy Soils
[ ] Aquic Moisture Regime [X] Listed on Local Hydric Soils List
[ ] Reducing Conditions [ ]Listed on National Hydric Soils List
[X] Gleyed or Low-Chroma Colors [ ] Other (Explain in Remarks)
Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? YES NO
Wetland Hydrology Present? YES NO | Isthis Sampling Point Within a Wetland¥ES NO
Hydric Soil Present? YES NO

Remarks:




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manu3l

Project/Site: Oakley Crossroads Restoration Site ate01/24/2004

Applicant / Owner: NC EEP County: Pitt

Investigator: P. Colwell, A. Dvorak-Grantz State: NC

Do Normal Circumstances exist on the site? YESNO | Community ID: Upland

Is the site significantly disturbed (Atypical Sitiga)? YES NO | TransectID:

Is the area a potential Problem Areg@fheeded, explain on reverse) YES NO | PlotID: WA & WB

VEGETATION

Dominant Plant Species Scientific Name Stratum Clautghir
1 Loblolly pine Pinus taeda Tree FAC

2 Sweetgum Liquidambar styraciflua Tree FAC+

3 Fescue Vulpia sp. Herb FACU

4 Dog fennel Eupatorium capillifolium Herb FACU

5 Grass Andropogon sp. Herb FAC-FAC-
6 Japanese honeysuckle Lonicera japonica Vine FAC-

7

8

9

10

Percent of Dominant Species that are OBL, FACWEAC (excluding FAC-): 33%

Remarks: Upland area located at edge of agricuilfietd.

HYDROLOGY

[ ] Recorded Data (Describe in Remarks)
[ ] Stream, Lake, or Tide Gauge
[ ] Aerial Photographs
[ ] Other

[X] No Recorded Data Available

WETLAND HYDROLOGY INDICATORS
Primary Indicators:
[ ] Inundated
] Saturated in Upper 12 Inches
] Water Marks

] Sediment Deposits

FIELD OBSERVATIONS

[
[
[ ] Drift Lines
[
[

] Drainage Patterns in Wetlands

Depth of Surface Water

(in) Secondary Indicators (2 or more Required)
[ ] Oxidized Root Channels in Upf€rinches

Depth of Free Water in Pit

> 24 (in) [ ] Water-stained Leaves

] Local Soil Survey Data

Depth to Saturated Soill

[
(in [ ] FAC-Neutral Test
[ ] Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name (Series and Phase): Ocilla loamy sand

| Drainage Class: somewhat poorly

Taxonomy (Subgroup): Aquic Arenic Paleudults

| Fi@ldservations Confirm Mapped Type? YES NO

PROFILE DESCRIPTION

Depth Horizon Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) (Munsell Moist)  (Munsell Moist) Abundance/Contrast Structure, etc.
0-6 A 10YR 4/2 Fine sandy loam
6-14 B 10YR 6/3 Sandy loam
14+ B2 10YR 6/6 Sandy loam

HYDRIC SOIL INDICATORS:

[ ] Histosol

[ ] Histic Epipedon

[ ] Sulfidic Odor

[ ] Aquic Moisture Regime
[ ] Reducing Conditions

[ ] Gleyed or Low-Chroma Colors

] Concretions

] High Organic Content in Surface Layer im8g Soils
] Organic Streaking in Sandy Soils

] Listed on Local Hydric Soils List

] Listed on National Hydric Soils List

]

[
[
[
E
[ ] Other (Explain in Remarks)

Remarks:
No hydric indicators

WETLAND DETERMINATION

Hydrophytic Vegetation Present? YES NO
Wetland Hydrology Present? YES NO
Hydric Soil Present? YES NO

Is this Sampling Point Within a WetlandYES NO

Remarks:




Appendix 3. Project Site Wetland Rating Forms






WETLAND RATING WORKSHEET Fourth Version

Project Name; Oakley Crossroads — Wetland A Nearest Road:Jim Taylor Road

County Pitt  Wetland Area:_3 acres Wetland Width_100 feet
Name of evaluator __ P. Colwell, A. Dvorak-Grantz Datel/22/2004
Wetland Location Adjacent land use

(within %2 mile upstream, upslope, or radius)

X__on pond or lake X__forested/natural vegetation __ 20 %
X__on perennial stream X__agriculture, urban/suburban_80 %
on intermittent stream impervious surface %

within interstream divide
X___other - Remnant of old floodplain wetland;
lies adjacent to irrigation pond

Dominant Vegetation

Soil Series -Pantego loam (1) Sweetgum
(2) Red maple
predominantly organic-humus, muck, (3) Tag alder
or peat

X___predominantly mineral — non-sandy
predominantly sandy
Flooding and wetness

Hydraulic factors semipermanently to permanently
flooded or inundated
steep topography seasonally flooded or inundated
ditched or channelized X__intermittently flooded or temporary
total wetland width >= 100 feet surface water

No evidence of flooding or surface water

Wetland type (select one)*

X___Bottomland hardwood forest Pine savanna
Headwater forest Freshwater marsh
Swamp forest Bog/fen
Wet flat Ephemeral wetland
Pocosin Carolina Bay
Bog forest X__ Other__Wet Flat

*the rating system cannot be applied to salt or brackish marshes @tream channels

Water storage__ 2 x4.00=__8

Bank/Shoreline stabilization 1 x4.00= 4
Pollutantremoval 3 *x 5.00 = 15

Wildlife Habitat 3 x2.00= 6

Aquatic life value 3 x400=__12
Recreation/Education 0 x1.00= 0

* Add 1 point if in sensitive watershed and >10% nonpoint disturbance withiie/fipstream, upslope, or radius






WETLAND RATING WORKSHEET Fourth Version

Project Name; Oakley Crossroads — Wetland B Nearest Road:Jim Taylor Road

County Pitt  Wetland Area:_1 acres Wetland Width 70 feet
Name of evaluator __ P. Colwell, A. Dvorak-Grantz Datel/22/2004
Wetland Location Adjacent land use

(within %2 mile upstream, upslope, or radius)

on pond or lake X__forested/natural vegetation __ 20 %
X__on perennial stream X__agriculture, urban/suburban_80 %
on intermittent stream impervious surface %

within interstream divide
X ___other —Herbaceous wetland within old

floodplain
Dominant Vegetation
Soil Series Pantego loam (1) Soft rush
(2) Seedbox
predominantly organic-humus, muck, 3 Sedge
or peat

X___predominantly mineral — non-sandy
predominantly sandy
Flooding and wetness

Hydraulic factors semipermanently to permanently
flooded or inundated
steep topography seasonally flooded or inundated
ditched or channelized X__intermittently flooded or temporary
total wetland width >= 100 feet surface water

No evidence of flooding or surface water

Weftland type (Select one)~

Bottomland hardwood forest Pine savanna

Headwater forest X___Freshwater marsh

Swamp forest Bog/fen

Wet flat Ephemeral wetland

Pocasin Carolina Bay

Bog forest X___Other__Disturbed (mowed) old BLH

*the rating system cannot be applied to salt or brackish marshes otream channels

Water storage__ 1 x4.00=__ 4

Bank/Shoreline stabilization 0.5 x4.00 = 2
Pollutantremoval 2 *x5.00 = 10

Wildlife Habitat 1 x200= 2

Aquatic life value 1 x4.00=__4
Recreation/Education 0 x1.00= 0

* Add 1 point if in sensitive watershed and >10% nonpoint disturbance withiilé/tipstream, upslope, or radius






WETLAND RATING WORKSHEET Fourth Version

Project Name; Oakley Crossroads — Wetland C Nearest Road:Jim Taylor Road

County Pitt  Wetland Area:_1.5 acres Wetland Width 80 feet
Name of evaluator __ P. Colwell, A. Dvorak-Grantz Datel/22/2004
Wetland Location Adjacent land use

(within %2 mile upstream, upslope, or radius)

on pond or lake X__forested/natural vegetation __ 20 %
X__on perennial stream X__agriculture, urban/suburban_80 %
on intermittent stream impervious surface %

within interstream divide
X ___other —Herbaceous wetland within old

floodplain
Dominant Vegetation
Soil Series Pantego loam (1) Black willow
(2) Soft Rush
predominantly organic-humus, muck, 3 Smartweed
or peat

X___predominantly mineral — non-sandy
predominantly sandy
Flooding and wetness

Hydraulic factors semipermanently to permanently
flooded or inundated
steep topography seasonally flooded or inundated
ditched or channelized X__intermittently flooded or temporary
total wetland width >= 100 feet surface water

No evidence of flooding or surface water

Weftland type (Select one)~

Bottomland hardwood forest Pine savanna

Headwater forest X___Freshwater marsh

Swamp forest Bog/fen

Wet flat Ephemeral wetland

Pocasin Carolina Bay

Bog forest X___Other__Disturbed (mowed) old BLH

*the rating system cannot be applied to salt or brackish marshes otream channels

Water storage___ 2 x4.00=__8

Bank/Shoreline stabilization 1 x4.00= 4
Pollutantremoval 2 *x5.00 = 10

Wildlife Habitat 1 x200= 2

Aquatic life value 1 x4.00=__4
Recreation/Education 0 x1.00= 0

* Add 1 point if in sensitive watershed and >10% nonpoint disturbance withiilé/tipstream, upslope, or radius






Appendix 4. Project Site NCDWQ Stream Classificatieorm






NCDWQ Stream Classification Form
Stream Name: UT to Tranter's Creek  Project Name: Oakleys@ads  River Basin: Tar-Pamlico

County: Pitt Evaluator: ADG  DWQ Project Number: N/A Nearest ti&tmeam: Tranter's Creek
Latitude: 35°45'49” N  Longitude: 77° 16’ 23" W Signature: Date: 5/1/03
USGS QUAD: Robersonville West Location/Directions: Off of Higld8an Greene County

*PLEASE NOTE: If evaluator and landowner agree that the feature # man-made ditch, then use of this form is notessary. Also, if in
the best professional judgment of the evaluatoretfeature is a man-made ditch and not a modifiedtural stream—this rating system should

not be usel
Primary Field Indicators: (cirde one Number Per Line)

|. Geomorphology Absent Weak Moderate Strong
1) Is There A Riffle-Pool Sequence? 0 1 2 3
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 0 1 2 3
3) Are Natural Levees Present? 0 1 2 3
4) Is The Channel Sinuous? 0 1 2 3
5) Is There An Active (Or Relic)
Floodplain Present? 0 1 2 3
6) Is The Channel Braided? 0 1 2 3
7) Are Recent Alluvial Deposits Present? 0 1 2 3
8) Is There A Bankfull Bench Present? 0 1 2 3
9) Is A Continuous Bed & Bank Present? 0 1 2 3
(*NOTE: If Bed & Bank Caused By Ditching And WITHOUT Snuosity Then Score=0*)
10) Is A 2 Order Or Greater Channel (As Indicated

On Topo Mag\nd/Or In Field) Present? Yes=3 No=0 1-Receives other “main ditches”

PRIMARY GEOMORPHOLOGY INDICATOR POINTS13
[l . Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater
Flow/Discharge Present? 0 1 2 3
PRIMARY HYDROLOGY INDICATOR POINTS 3
[l . Biology Absent Weak Moderate Strong
1) Are Fibrous Roots Present In Streambed? 3 2 1 0
2) Are Rooted Plants Present In Streambed? 3 2 1 0
3) Is Periphyton Present? 0 1 2 3
4) Are Bivalves Present? 0 1 2 3
PRIMARY BIOLOGY INDICATOR POINTS 6
Secondary Field Indicators:(circe one Number Per Line)
|. Geomorphology Absent Weak Moderate Strong
1) Is There A Head Cut Present In Channel? 0 5 1 1.5
2) Is There AGrade Control Point In Channel? 0 .5 1 1.5
3) Does Topography Indicate A
Natural Drainage Way? 0 5 1 1.5

SECONDARY GEOMORPHOLOGY INDICATOR POINTSL.S .



Il . Hydrology Absent Weak Moderate Strong
1) Is This Year's (Or Last's) Leaf litter

Present In Streambed? 1.5 1 5 0
2) Is Sediment On Plants (Or Debris) Present? 0 5 1 1.5
3) Are Wrack Lines Present? 0 .5 1 1.5
4) Is Water In Channehnd >48 Hrs. Since 0 5 1 15
LastKnown Rain?(* NOTE: If Ditch Indicated In #9 Above Skip This Step And #5 Below*)
5) Is There Water In Channel During Dry 0 5 1 15

ConditionsOr In Growing Season)?
6) Are Hydric Soils Present In Sides Of Channel li©DHeadcut)? Yes=1.5 No =0
SECONDARY HYDROLOGY INDICATOR POINTS6.5

[l . Biology Absent Weak Moderate Strong
1) Are Fish Present? 0 .5 1 15
2) Are Amphibians Present? 0 .5 1 1.5
3) Are AquaticTurtles Present? 0 .5 1 1.5
4) Are Crayfish Present? 0 .5 1 1.5
5) Are Macrobenthos Present? 0 5 1 1.5
6) Are Iron Oxidizing Bacteria/Fungus Present? 0 5 1 1.5
7) Is Filamentous Algae Present? 0 5 1 1.5

<

8) Are Wetland Plants In Streambed? N/SAV Mostly OBL Mostly FACW ostly FAC  Mostly FACU Mostly UPL

(* NOTE: If Total Absence Of All Plants In Sreambed 2 1 .75 5 0 0
As Noted Above Skip This Sep UNLESS SAV Present*).

SECONDARY BIOLOGY INDICATOR POINTS6.75

TOTAL POINTS (primary + Secondary)= 37.75 (If Greater Than Or Equal To 19 Points The Stream Is At
Least Intermittent)




Appendix 5. Reference Site Photographs
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Appendix 6. Reference Site USACE Routine Wetlantebwrination Data Forms






DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manu3l

Project/Site: Shepherd Run Wetland Reference Site Date: 06/17/02

Applicant / Owner: NC EEP County: Greene

Investigator: A. Dvorak-Grantz State: NC

Do Normal Circumstances exist on the site? YES NO Community ID: Bottomland Hardwood

Is the site significantly disturbed (Atypical Sitiga)? YES NO

Transect ID:

Is the area a potential Problem Areg@fheeded, explain on reverse) YES NO

Plot ID: Wetland Plot #1

VEGETATION

Dominant Plant Species Scientific Name Stratum Cautghir
1 Red maple Acer rubrum Tree FAC

2 Green ash Fraxinus pennsylvanica Tree FACW

3 Sweetbay magnolia Magnolia virginiana Shrub FACW+
4 Tag alder Alnus serrulata Shrub FACW

5 Tearthumb Polygonum sagittatum Herb OBL

6 Clearweed Pilea pumila Herb FACW

7 Lizard’s tall Saururus cernuus Herb OBL

8 Netted chain fern Woodwardia areolata Herb OBL

9 Rush Juncus sp. Herb FACW-OBL
10 Sedge Carex sp. Herb FAC-OBL
11 Jewelweed Impatiens capensis Herb FACW

12 Chinese privet Ligustrum sinense Shrub FAC
Percent of Dominant Species that are OBL, FACWEAC (excluding FAC-): 100%

Remarks:

HYDROLOGY

WETLAND HYDROLOGY INDICATORS
Primary Indicators:
[X] Inundated
[X] Saturated in Upper 12 Inches
[ ] Water Marks
[X] Drift Lines
[ ] Sediment Deposits

[ ] Recorded Data (Describe in Remarks)
[ ] Stream, Lake, or Tide Gauge
[ ] Aerial Photographs
[ ] Other

[X] No Recorded Data Available

X] Drai P in Wetl
FIELD OBSERVATIONS [X] Drainage Patterns in Wetlands

Depth of Surface Water 2 (in) Secondary Indicators (2 or more Required)
[ ] Oxidized Root Channels in Upf€rinches

[X] Water-stained Leaves

Depth of Free Water in Pit 12 (in) [X] Local Soil Survey Data
. . [X] FAC-Neutral Test
Depth to Saturated Soil 0 (in) [ ] Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name (Series and Phase): Bibb sandy loam

rainBge Class: poorly

Taxonomy (Subgroup): Typic Fluvaquents

| Field Obations Confirm Mapped Type? YES NO

PROFILE DESCRIPTION

Depth Horizon Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) (Munsell Moist)  (Munsell Moist) Abundance/Contrast Structure, etc.
0-12 A 7.5YR 3/1 Sandy loam
12-24+ B 7.5YR 3/1 Loam

HYDRIC SOIL INDICATORS:

[ ] Histosol

[ ] Histic Epipedon

[X] Sulfidic Odor

[ ] Aquic Moisture Regime

[ ] Reducing Conditions

[X] Gleyed or Low-Chroma Colors

[ ] Concretions

[ 1 High Organic Content in Surface Layer im8g Soils
[ ] Organic Streaking in Sandy Soils

[X] Listed on Local Hydric Soils List

[X] Listed on National Hydric Soils List

[ ] Other (Explain in Remarks)

Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? YES NO
Wetland Hydrology Present? YES NO
Hydric Soil Present? YES NO

Is this Sampling Point Within a WetlandYES  NO

Remarks:




Appendix 7. Reference Site Wetland Rating Form






WETLAND RATING WORKSHEET Fourth Version

Project Name; Oakley CrossroadsShepherd Run Sitdlearest Road:

Highway 58

County Greene
Name of evaluator

A. Dvorak-Grantz

Wetland Area: acres Wetland Width ___ feet

Date/17/2002

Wetland Location

on pond or lake
X__on perennial stream
on intermittent stream
within interstream divide
other —Herbaceous wetland within old
floodplain

Soil SeriesBibb

predominantly organic-humus, muck,
or peat
X___predominantly mineral — non-sandy
predominantly sandy

Hydraulic factors
steep topography
ditched or channelized

total wetland width >= 100 feet

water

Adjacent land use

(within %2 mile upstream, upslope, or radius)
X__forested/natural vegetation __80 %
X___agriculture, urban/suburban_10 %
X___impervious surface 10 %

Dominant Vegetation

(1) Taqg alder

(2) Swamp dogwood
3 Clearweed

Flooding and wetness

semipermanently to permanently
flooded or inundated
X__seasonally flooded or inundated
intermittently flooded or temporary
surface water
No evidence of flooding or surface

Wetland type (select one)*
X__Bottomland hardwood forest
Headwater forest
Swamp forest
Wet flat
Pocasin
Bog forest

Pine savanna

Freshwater marsh

Bog/fen

Ephemeral wetland

Carolina Bay
_______ Other

*the rating system cannot be applied to salt or brackish marshes otream channels

Bank/Shoreline stabilization 3 x4.00= 12
Pollutant removal 4 *x5.00 = 20
Wildlife Habitat 4 x2.00= 8

Aquatic life value

Recreation/Education

4 x4.00=__16
0 x1.00= 0

Water storage_ 3  x4.00=__12

* Add 1 point if in sensitive watershed and >10% nonpoint dishadavithin Y2 mile upstream, upslope,

or radius







Appendix 8. Reference Site NCDWQ Stream ClassiboafEorms






NCDWQ Stream Classification Form
Stream Name: Shepherds Run Project Name: Oakley Crossroads RiveNBase County: Greene

Evaluator: ADG  DWQ Project Number: N/A Nearest Named Strearph8ids Run  Latitude: 35° 25" 49" N
Signature: Date: 06/17/02 USGS QUAD: Snow Hill, N.C. Longitude: 77° 38\57”
Location/Directions: South of Highway 58 in Greene County

*PLEASE NOTE: If evaluator and landowner agree that the feature # man-made ditch, then use of this form is notessary. Also, if in

the best professional judgment of the evaluatoretfeature is a man-made ditch and not a modifiedtural stream—this rating system should
not be used

Primary Field Indicators: (cirde one Number Per Line)

|. Geomorphology Absent Weak Moderate Strong
1) Is There A Riffle-Pool Sequence? 0 1 2 3
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 0 1 2 3
3) Are Natural Levees Present? 0 1 2 3
4) Is The Channel Sinuous? 0 1 2 3
5) Is There An Active (Or Relic)
Floodplain Present? 0 1 2 3
6) Is The Channel Braided? 0 1 2 3
7) Are Recent Alluvial Deposits Present? 0 1 2 3
8) Is There A Bankfull Bench Present? 0 1 2 3
9) Is A Continuous Bed & Bank Present? 0 1 2 3
(*NOTE: If Bed & Bank Caused By Ditching And WITHOUT Snuosity Then Score=0*)
10) Is A 2 Order Or Greater Channel (As Indicated

On Topo MagAnd/Or In Field) Present? Yes=3 No=0

PRIMARY GEOMORPHOLOGY INDICATOR POINTS21
[l . Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater
Flow/Discharge Present? 0 1 2 3
PRIMARY HYDROLOGY INDICATOR POINTS 3
[l . Biology Absent Weak Moderate Strong
1) Are Fibrous Roots Present In Streambed? 3 2 1 0
2) Are Rooted Plants Present In Streambed? 3 2 1 0
3) Is Periphyton Present? 0 1 2 3
4) Are Bivalves Present? 0 1 2 3
PRIMARY BIOLOGY INDICATOR POINTS 6
Secondary Field Indicators:(circe one Number Per Line)
|. Geomorphology Absent Weak Moderate Strong
1) Is There A Head Cut Present In Channel? 0 5 1 1.5
2) Is There AGrade Control Point In Channel? 0 .5 1 1.5
3) Does Topography Indicate A
Natural Drainage Way? 0 5 1 1.5

SECONDARY GEOMORPHOLOGY INDICATOR POINTS



Il . Hydrology Absent Weak Moderate Strong
1) Is This Year’s (Or Last's) Leaf litter

Present In Streambed? 1.5 1 5 0
2) Is Sediment On Plants (Or Debris) Present? 0 .5 1 1.5
3) Are Wrack Lines Present? 0 .5 1 1.5
4) Is Water In Channehnd >48 Hrs. Since 0 .5 1 15
LastKnown Rain?(* NOTE: If Ditch Indicated In #9 Above Skip This Step And #5 Below*)
5) Is There Water In Channel During Dry 0 5 1 15
ConditionsOr In Growing Season)?
6) Are Hydric Soils Present In Sides Of Channel liDHeadcut)? Yes4.5 No=0

SECONDARY HYDROLOGY INDICATOR POINTS?

[l . Biology Absent Weak Moderate Strong
1) Are Fish Present? 0 .5 1 1.5
2) Are Amphibians Present? 0 5 1 1.5
3) Are AquaticTurtles Present? 0 .5 1 1.5
4) Are Crayfish Present? 0 .5 1 1.5
5) Are Macrobenthos Present? 0 5 1 1.5
6) Are Iron Oxidizing Bacteria/Fungus Present? 0 5 1 1.5
7) Is Filamentous Algae Present? 0 .5 1 1.5

8) Are Wetland Plants In Streambed? N/SAV Mostly OBL Mostly FACW Mostly FAC  Mostly FACU Mostly UPL

(* NOTE: If Total Absence Of All Plants In Sreambed 2 1 .75 5 0 0
As Noted Above Skip This Sep UNLESS SAV Present*).

SECONDARY BIOLOGY INDICATOR POINTSZ.25

TOTAL POINTS (primary + Secondary)= 46.25 (If Greater Than Or Equal To 19 Points The Stream Is At
Least Intermittent)




NCDWQ Stream Classification Form
Stream Name: UT to Tysons Creek  Project Name: Oakley Crossrdaner Basin: Tar-Pamlico County: Pitt

Evaluator: ADG DWQ Project Number: N/A  Nearest Named StreasanfyCreek  Latitude: 35° 41’ 13" N
Signature: Date: 06/17/02 USGS QUAD: Falkland, N.C. Longitude: 77° 30’ 50" W
Location/Directions: West of SR 1247, southwest of Falkland.

*PLEASE NOTE: If evaluator and landowner agree that the feature # man-made ditch, then use of this form is notessary. Also, if in

the best professional judgment of the evaluatoretfeature is a man-made ditch and not a modifiedtural stream—this rating system should
not be used

Primary Field Indicators: (circe one Number Per Line)

|. Geomorphology Absent Weak Moderate Strong
1) Is There A Riffle-Pool Sequence? 0 1 2 3
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 0 1 2 3
3) Are Natural Levees Present? 0 1 2 3
4) Is The Channel Sinuous? 0 1 2 3
5) Is There An Active (Or Relic)
Floodplain Present? 0 1 2 3
6) Is The Channel Braided? 0 1 2 3
7) Are Recent Alluvial Deposits Present? 0 1 2 3
8) Is There A Bankfull Bench Present? 0 1 2 3
9) Is A Continuous Bed & Bank Present? 0 1 2 3
(*NOTE: If Bed & Bank Caused By Ditching And WITHOUT Snuosity Then Score=0*)
10) Is A 2 Order Or Greater Channel (As Indicated

On Topo MagAnd/Or In Field) Present? Yes=3 No=0

PRIMARY GEOMORPHOLOGY INDICATOR POINTS23
[l . Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater
Flow/Discharge Present? 0 1 2 3
PRIMARY HYDROLOGY INDICATOR POINTS 1
[l . Biology Absent Weak Moderate Strong
1) Are Fibrous Roots Present In Streambed? 3 2 1 0
2) Are Rooted Plants Present In Streambed? 3 2 1 0
3) Is Periphyton Present? 0 1 2 3
4) Are Bivalves Present? 0 1 2 3
PRIMARY BIOLOGY INDICATOR POINTS 9
Secondary Field Indicators:(circe one Number Per Line)
|. Geomorphology Absent Weak Moderate Strong
1) Is There A Head Cut Present In Channel? 0 5 1 1.5
2) Is There AGrade Control Point In Channel? 0 .5 1 1.5
3) Does Topography Indicate A
Natural Drainage Way? 0 5 1 1.5

SECONDARY GEOMORPHOLOGY INDICATOR POINTS



Il . Hydrology Absent Weak Moderate Strong
1) Is This Year’s (Or Last’s) Leaf litter

Present In Streambed? 1.5 1 5 0
2) Is Sediment On Plants (Or Debris) Present? 0 .5 1 1.5
3) Are Wrack Lines Present? 0 .5 1 1.5
4) Is Water In Channehnd >48 Hrs. Since 0 .5 1 15
LastKnown Rain?(* NOTE: If Ditch Indicated In #9 Above Skip This Step And #5 Below*)
5) Is There Water In Channel During Dry 0 5 1 15
ConditionsOr In Growing Season)?
6) Are Hydric Soils Present In Sides Of Channel liDkHeadcut)? Yesd.5 No=0

SECONDARY HYDROLOGY INDICATOR POINTS?

[ll . Biology Absent Weak Moderate Strong

1) Are Fish Present? 0 .5 1 15

2) Are Amphibians Present? 0 .5 1 1.5

3) Are AquaticTurtles Present? 0 .5 1 1.5

4) Are Crayfish Present? 0 .5 1 1.5

5) Are Macrobenthos Present? 0 5 1 1.5

6) Are Iron Oxidizing Bacteria/Fungus Present? 0 5 1 1.5

7) Is Filamentous Algae Present? 0 5 1 1.5

8) Are Wetland Plants In Streambed? N/SAV Mostly OBL Mostly FACW Mostly FAC  Mostly FACU Mostly UPL
(* NOTE: If Total Absence Of All Plants In Streambed 2 1 .75 5 0 0

As Noted Above Skip This Sep UNLESS SAV Present*).
SECONDARY BIOLOGY INDICATOR POINTS8.5

TOTAL POINTS (primary + Secondary)= 50.5 (If Greater Than Or Equal To 19 Points The Stream Is At
Least Intermittent)




Appendix 9. HEC-RAS Analysis






Appendix 9. Oakley Crossroads Stream and Wetland Restoration
HEC-RAS / Backwater Comparison

HEC-RAS Storm Discharge Proposed Existing |Risein Water
Station (cfs) WSEL (ft) WSEL (ft) Surface (ft)
36 100 yr 610 45.34 45.39 -0.05
678 100 yr 610 44.33 43.99 0.34
1064 100 yr 610 43.41 43.29 0.12
1577 100 yr 610 42.72 42.74 -0.02
2027 100 yr 610 42.32 42.27 0.05
2412 100 yr 610 41.96 41.93 0.03
2798 100 yr 610 41.59 41.54 0.05
3183 100 yr 610 41.27 41.22 0.05
3761 100 yr 610 39.62 39.62 0.00
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Stantec Consulting Services Inc.

801 Jones Franklin Road Suite 300
Raleigh NC 27606

Tel: (919) 851-6866 Fax: (919) 851-7024

stantec.com

I/

Stantec

N

April 3, 2006

Rene Gledhill-Early

State Historic Preservation Office
4617 Mail Service Center
Raleigh, NC 28516

RE: EEP Wetland and Stream restoration project in Pitt County.

Dear Ms. Gledhill-Early:

The Ecosystem Enhancement Program (EEP) requests review and comment on any possible issues that might
emerge with respect to archaeological or cultural resources associated with a potential wetland and stream
restoration project at Oakley Crossroads in Pitt County (see attached vicinity map).

The Oakley Crossroads site has been identified for the purpose of providing in-kind mitigation for unavoidable stream
channel and wetland impacts. Portions of the unnamed tributary to Tranters Creek have been identified as
significantly degraded. A few of the agricultural fields on the site are classified as prior converted wetlands.

Remnants of two farm storage buildings are located in the northern portion of the easement. These buildings were
observed during preliminary surveys of the site (see Site map). The buildings are slated for removal due to the
likelihood that restoration activities will occur in that area. Two farm ponds are also located on the northern side of the
channel. As part of the landowner agreement, these ponds will be expanded for irrigation purposes. The majority of
the site has historically been disturbed due to agricultural purposes such as tilling. Enclosed are current photos
(photo 1-4) of the site and the buildings. We ask that you review this site based on the attached information to
determine the presence or absence of any historic properties.

We thank you in advance for your timely response and cooperation. Please feel free to contact me at (919) 851-6866
ext. 258 with any questions that you may have concerning the extent of site disturbance associated with this project.

Sincerely,

Amber Coleman, LSS
Scientist, Environmental Management

cc:

Julia Hunt,

EEP Project Manager
1652 Mail Service Center
Raleigh, NC 27699

Enclosed: Site photos, Project Vicinity and Project Site maps
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Photo 2: Project Site ipran Area
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Photo 4: Farm Pond on the Project Site



stantec.com

Memo

To: John Mintz From: Amber Coleman
NC Office of State Stantec Consulting Ltd.
Archaeology

File: Date:  April 13, 2006

Reference: Oakley Crossroads Stream and Wetland Res  toration Project —
Additional Information

As discussed, | have attached a site map containing the approximate easement
area overlain on the topographic quadrangle. The easement varies from
approximately 50’ to 250’ on each side of the centerline of the channel. The
project will involve construction of a wider and deeper floodplain and more sinuous
channel as well as expansion of two irrigation ponds. Preliminary designs indicate
that the new floodplain will be excavated approximately 3-4’ below the existing
land surface with an average width of 30’ on either side of the existing channel.
The irrigation ponds are within the easement on the middle and eastern portions of
the project. Both ponds will be expanded northward, please see the attached Pond
Excavation Maps for more details. The Taylor pond is the central pond while the
Briley Pond is the eastern pond. The remainder of the easement is to be planted
with wetland species and other riparian vegetation. Do not hesitate to call me if
you have additional questions (919)851-6866 ext. 258.

Amber Coleman, LSS
Scientist
acoleman@stantec.com

Attachment: Topographic Quadrangle Map, Proposed Pond Excavation Maps

c. Julia Hunt, NCEEP
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North Carolina Department of Cultural Resources

State Historic Presetrvation Office
Peter B. Sandbeck, Administmtor

Michael F. Easley, Governor Office of Archives and History
Lisbeth C. Evans, Secretary Division of Historical Resources
Jeffrey J. Crow, Deputy Secretary David Brook, Director

April 21, 2006

Amber Coleman

Stantec Consulting Services
801 Jones Franklin Road
Raleigh, NC 27606

Re: EEP Wetland Restoration, Oakley Crossroads, Pitt County, ER 06-0992
Dear Ms. Coleman:
Thank you for your letter of April 3, 2006, concerning the above project.

We have conducted a review of the project and are aware of no historic resources that would be affected by
the project. Therefore, we have no comment on the project as proposed.

The above comments ate made pursuant to Section 106 of the National Historic Preservation Act and the
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 CFR
Part 800.

Thank you for your cooperation and consideration. If you have questions concerning the above comment,
please contact Renee Gledhill-Earley, environmental review cootdinatot, at 919/733-4763. In all future
communication concerning this project, please cite the above-referenced tracking number.

Sincerely,

eter Sandbeck

Location Mailing Address Telephone/Fax
ADMINISTRATION 507 N. Blount Street, Raleigh NC 4617 Mail Service Center, Raleigh NC 276994617 (919)733-4763/733-8653
RESTORATION 515 N. Blount Street, Raleigh NC 4617 Mail Service Center, Raleigh NC 276994617 919)733-6547/715-4801

SURVEY & PLANNING 515 N. Blount Street, Raleigh, NC 4617 Mail Service Center, Raleigh NC 276994617 (919)733-6545/715-4801



Stantec Consulting Services Inc.

801 Jones Franklin Road Suite 300
Raleigh NC 27606

Tel: (919) 851-6866 Fax: (919) 851-7024

stantec.com

I/

Stantec

N

April 4, 2006

Mr. Harry E. LeGrand

NC Natural Heritage Program
1601 Mail Service Center
Raleigh, NC 27569-1601

RE: EEP Wetland and Stream restoration project in Pitt County.
Dear Mr. LeGrand:

The purpose of this letter is to request review and comment on any possible issues that might emerge
with respect to endangered species and migratory birds from a potential wetland and stream restoration
project located in Pitt County (see attached site maps).

The Oakley Crossroads site has been identified for the purpose of providing in-kind mitigation for
unavoidable stream channel and wetland impacts. Several sections of channel have been identified as
significantly degraded. Areas of the agricultural fields on site are classified as prior converted wetlands.

We have reviewed the information on your website and provided a letter to the US Fish and Wildlife
Service. Any comments and/or recommendations that you may have for the site would be greatly
appreciated. If you have any questions concerning this project, or need additional information, please do
not hesitate to call me at (919) 851-6866 ext. 258. We greatly appreciate your assistance in this matter.

Sincerely,

Amber Coleman, LSS
Scientist, Environmental Management

cc:

Julia Hunt,

EEP Project Manager
1652 Mail Service Center
Raleigh, NC 27699

Enclosed: Project Vicinity and Project Site maps
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North Carolina Department of Environment and Natural Resources

Michael F. Easley, Governor William G. Ross Jr., Secretary
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April 10, 2006

Ms. Amber Coleman

Stantec Consulting Services, Inc. ~_
801 Jones Franklin Road Suite 300

Raleigh, NC 27606

Subject: EEP Wetland and Stream Restoration Project; Pitt County
Oakley Crossroads Site

Dear Ms. Coleman:

The Natural Heritage Program has no record of rare species, significant natural communities, or
significant natural heritage areas at the site nor within a mile of the project area. Although our
maps do not show records of such natural heritage elements in the project area, it does riot
necessarily mean that they are not present. It may simply mean that the area has not been
surveyed. The use of Natural Heritage Program data should not be substituted for actual field
surveys, particularly if the project area contains suitable habitat for rare species, significant
natural communities, or priority natural areas.

You may wish to check the Natural Heritage Program database website at www.ncnhp.org for a
listing of rare plants and animals and significant natural communities in the county and on the
topographic quad map. Alternatively, the NC Center for Geographic Information and Analysis
(CGIA) provides digital Natural Heritage data online on a cost recovery basis. Subscribers can
get site specific information on GIS layers with Natural Heritage Program rare species
occurrences and Significant Natural Heritage Areas. The CGIA website provides Element
Occurrence (EQ) ID numbers (instead of species name), and the data user is then encouraged te
contact the Natural Heritage Program for detailed information. This service allows the user to
quickly and efficiently get site specific NHP data without visiting the NHP workroom or waiting
for the Information Request to be answered by NHP staff. For more information about data
formats, pricing structure and ordering procedures, visit
http://www.cgia.state.nc.us/cgdb/datalist.html, or call CGIA Production Services at (919)
733-2090.

Sincerely,

"7%/»47 ({’ Z‘éé""“‘/ ’ }’,
Harry E. LeGrand, Jr., Zoologist
Natural Heritage Program

1601 Mail Service Center, Raleigh, North Carolina  27698-1601 Oue ]
Phone: 919-733-4984 « FAX: 919-715-3060 + Intemet: www.enrstate.nc.us NorthCarolina
An Eaual Oooartunity * Affirmative Action Emniaver - 50 % Recycled ¢ 10 % Post Consumer Paper / ﬂ f ” I' ﬂ l/ ’



Stantec Consulting Services Inc.

801 Jones Franklin Road Suite 300
Raleigh NC 27606

Tel: (919) 851-6866 Fax: (919) 851-7024

stantec.com

I/

Stantec

N

April 4, 2006

Mr. Gary Jordan

US Fish and Wildlife Service
Raleigh Field Office

P.O. Box 33726

Raleigh, NC 27636-3726

RE: EEP Wetland and Stream restoration project in Pitt County.
Dear Mr. Jordan:

The purpose of this letter is to request review and comment on any possible issues that might emerge
with respect to endangered species and migratory birds from a potential wetland and stream restoration
project located in Pitt County (see attached site maps).

The Oakley Crossroads site has been identified for the purpose of providing in-kind mitigation for
unavoidable stream channel and wetland impacts. Several sections of channel have been identified as
significantly degraded. Areas of the agricultural fields on site are classified as prior converted wetlands.

We have reviewed the information on your website and provided a letter to the North Carolina Natural
Heritage Program. Any comments and/or recommendations that you may have for the site would be
greatly appreciated. If you have any questions concerning this project, or need additional information,
please do not hesitate to call me at (919) 851-6866 ext. 258. We greatly appreciate your assistance in
this matter.

Sincerely,

Amber Coleman, LSS
Scientist, Environmental Management

cc:

Julia Hunt,

EEP Project Manager
1652 Mail Service Center
Raleigh, NC 27699

Enclosed: Project Vicinity and Project Site maps
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