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EXECUTIVE SUMMARY 

There are two separate projects included within this report. The projects are adjacent to each other, which 
is why the reporting structure for these projects is combined. The Norman�s Pasture Restoration Site 
(NPRS) was completed in February 2016 and restored a total of 16.2 acres of riparian wetlands. Two on-
site tributaries were also restored to integrated headwater/stream systems, but no stream mitigation credit 
is included in the NPRS. The NPRS is a riparian wetland system in the Cape Fear River Basin (03030006 
8-digit HUC) in eastern Sampson County, North Carolina, that had been substantially modified to maximize 
agricultural production. The completed project will restore impacted agricultural lands to riparian wetland 
habitat. 
 
The Norman�s Pasture II Restoration Site (NPII) is located directly adjacent to NPRS, was also completed 
in February 2016, and includes a total of 10.2 acres of riparian wetland restoration and 843 linear feet of 
stream enhancement II. The NPII also includes 0.8 acres of existing wetland preservation. The completed 
NPII project will expand on the restoration efforts of the NPRS by extending restoration and protection 
initiatives to the headwater extents of much of the local watershed. The site will restore and protect a range 
of unique aquatic resources in one setting � existi ng riparian wetlands, a forested tributary that had lost 
connection with its historic floodplain, lower gradient seep-fed headwaters, and adjacent upland buffers. 
 
The NPRS is protected by a 36.9-acre permanent conservation easement, while NPII is protected by a 16.3-
acre permanent conservation easement, both held by the State of North Carolina. Both sites are located on 
two parcels located off of Cornwallis Road, approximately 5 miles west of Magnolia, North Carolina. The 
project sites are bounded by Stewarts Creek to the south, agricultural land to the north, Cornwallis Road to 
the east, and woodlands to the west. The sites have a long history of hydrologic modification in order to 
allow for farming to take place on the property. 
 
The Cape Fear River Basin Restoration Priorities state the goals for the NPRS and NPII�s 14-digit HUC 
are to protect and improve water quality throughout the Basin by reducing sediment and nutrient inputs into 
streams and rivers and to support efforts to restore local watersheds (NCDENR EEP, 2009). The project 
goals for NPRS and NPII are in line with the basin priorities and include the following: 

� Reconnect a continuous stream and wetland headwater wetland system to Stewarts Creek.  
� Expand and protect riparian habitat along Stewart�s Creek.  
� Buffer nutrient inputs from adjacent agricultural and grazing practices. 

 
Additional goals for the project include: 

� Increase the local hydroperiod by encouraging both surface and subsurface storage and retention. 
� Restore and establish a functional and diverse stream/wetland complex. 

 
The project goals will be addressed through the following objectives: 

� Redevelop a stream/wetland complex that has previously been impacted by ditching and cattle 
grazing. 

� Fill field ditches to restore surface flow retention and historic flow paths. 
� Protect and integrate existing riparian wetlands into the project design. 
� Re-forest riparian areas with native plant communities. 
� Re-connect headwater seeps to the broader swamp forest community of Stewarts Creek being 

restored by NPRS and NPII 
 

Project planting and construction were completed in February 2016. The NPRS involved restoration and 
establishment a functional stream/wetland complex with 16.2 acres of riparian wetland restoration (15.5 
acres of re�establishment and 0.7 acre of wetland rehabilitation). Select ditches across the site were modified 
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or filled and seeps were redirected and redeveloped to retain and distribute surface flow across the site. The 
two project tributaries (Tributaries 1 and 2 to Stewarts Creek) were restored to integrated headwater/stream 
systems, but no stream mitigation credit is included in NPRS. Approximately 9.0 acres of wetland 
preservation is included throughout the NPRS, but for no additional credit. 
 
The NPII aimed to restore and establish a stream/wetland complex with 10.2 acres of riparian wetland 
restoration (8.8 acres of re�establishment and 1.4 acres of rehabilitation). Approximately 843 linear feet of 
Tributary 1 to Stewarts Creek were improved with Enhancement II and reconnected to the historic 
floodplain. Also, approximately 0.8 acre of existing wetlands were included as preservation at NPII (no 
mitigation credit). 
 
Both NPRS and NPII were constructed as designed with only a few modifications made to the design plan 
during construction. On NPRS, several portions of the on-site ditches were not filled and a ditch plug was 
not installed to allow Stewart�s Creek better flood access to the site. Two extra areas were also planted as 
Headwater Forest Communities. On NPII, one riffle enhancement and one log drop were not installed at 
the very beginning of the stream reach. Several extra HDPE pipes were also added at the crossings to allow 
better hydraulic connectivity between the different areas of the site. 
 
The monitoring components were installed in February and March 2016 for both sites. 22 monitoring 
gauges (9 on NPRS and 13 on NPII) were installed to evaluate the attainment of jurisdictional wetland 
hydrology for both sites. One additional monitoring gauge was installed in the stream on NPII to document 
the presence of surface water and record the occurrence of bankfull events. To determine the success of the 
planted mitigation areas, 31 permanent vegetation monitoring plots (18 on NPRS and 13 on NPII) were 
established according to the CVS-EEP Level 2 protocol. Ten permanent photo points have been established 
with a total of twelve photos to be taken annually.  The site will be monitored for five to seven years or 
until the success criteria are achieved.  Reports will be submitted to the DMS each year.  The first year of 
monitoring will take place in 2016. 
 
The success criteria for the sites state that the planted wetlands must meet the success criteria of a site 
average of 320 stems/acre after three years, 288 stems/acre after four years, 260 stems/acre after five years, 
and 210 stems/acre after seven years to be considered successful. The baseline monitoring counted an 
average of 880 planted stems/acre in the 31 vegetation monitoring plots. 
 
Wetland hydrology will be monitored with the series of 22 automatic gauges described above that record 
water table depth. To meet the success criterion, the upper 12 inches of the soil profile must have 
continuously saturated or inundated conditions for at least 9.0% of the growing season in the Headwater 
Forest community and 12.0% of the growing season in the Riverine Swamp Forest community during 
normal weather conditions based on a conservative estimate. 
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1.0 PROJECT GOALS, BACKGROUND, AND ATTRIBUTES 
 
1.1 Location and Setting 
NPRS is protected by a 36.9-acre permanent conservation easement, while NPII is protected by a 16.3-acre 
permanent conservation easement, both held by the State of North Carolina.  Both projects are situated in 
Sampson County in the Rolling Coastal Plains (Level IV 65m) ecoregion of the Coastal Plain physiographic 
province. The sites are located on two parcels off of Cornwallis Road approximately 5 miles west of 
Magnolia, North Carolina (Figure 1, Appendix A).  
 
The Site is within the 03030006 (8-digit Cataloging Unit) Black Watershed located within the Cape Fear 
River Basin and the 03030006110040 Stewarts Creek Local Watershed Unit (14-digit Cataloging Unit), 
which has been identified as a Targeted Local Watershed (NCDENR, EEP 2009).  The populations of the 
counties within the watershed are stable or minimally declining and land use is predominately agricultural. 
For this reason, the restoration priorities laid out by DMS focus on mitigating impact to streams and 
wetlands from agricultural use (NCDENR EEP, 2009). The NPRS and NPII were both selected by KCI as 
stream and wetland opportunities to improve habitat within the TLW. 
 
1.2 Project Goals and Objectives 
The project goals address stressors identified in the TLW and include the following: 

� Reconnect a continuous stream and wetland headwater wetland system to Stewarts Creek.  
� Expand and protect riparian habitat along Stewart�s Creek.  
� Buffer nutrient inputs from adjacent agricultural and grazing practices. 

 
Additional goals for the project include: 

� Increase the local hydroperiod by encouraging both surface and subsurface storage and retention. 
� Restore and establish a functional and diverse stream/wetland complex. 

 
The project goals will be addressed through the following objectives: 

� Redevelop a stream/wetland complex that has previously been impacted by ditching and cattle 
grazing. 

� Fill field ditches to restore surface flow retention and historic flow paths. 
� Protect and integrate existing riparian wetlands into the project design. 
� Re-forest riparian areas with native plant communities. 
� Re-connect headwater seeps to the broader swamp forest community of Stewarts Creek being 

restored by NPRS and NPII 
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1.3 Project Structure, Restoration Type and Approach 
 
1.3.1 Project Structure 
The mitigation work at NPRS included approximately 16.2 acres of riparian wetland restoration and 9.0 
acres of riparian wetland preservation, for a total of 16.0 Wetland Mitigation Units as shown in Figure 2 
and described in Table 1 in Appendix A. The target natural community for the wetland consists of 
Headwater Forest and Riverine Swamp Forest Communities (NCWAM, v. 4.1 2010). 
 
The mitigation work at NPII included approximately 10.2 acres of riparian wetland restoration, 0.8 acres 
of riparian wetland preservation, and 843 linear feet of stream enhancement II for a total of 9.7 Wetland 
Mitigation Units and 337 Stream Mitigation Units as shown in Figure 2 and described in Table 1 in 
Appendix A. The target natural community for the stream consists of Headwater Forest and Riverine 
Swamp Forest Communities (NCWAM, v. 4.1 2010). 
 
1.3.2 Project Restoration Type and Approach 
 
Norman�s Pasture 
Prior to construction, the site had a long history of hydrologic modification in order for farming and grazing 
to take place on the property. Two separate unnamed tributaries to Stewarts Creek flow through the site. 
Neither stream will be used for mitigation credit, but both are described here since they will be integrated 
into the project design. Tributary 1 (T1) begins northwest of the project site from a farm pond and flows 
south approximately 350 linear feet onto the project. Tributary 2 (T2) flows west, approximately 1,440 
linear feet to join T1 and forms on the site from the southeast. T1 and T2 are both headwater channels due 
to their small drainage areas. The broad flat topography of the site means that the streams have minimal 
slope and are slow�moving systems. The Current Conditions Plan View in Section 2.6 shows the existing 
conditions at the NPRS and site photographs are included in Section 2.8. 
 
T1 enters NPRS in the northwestern corner of the project. The channel has been ditched through an open 
agricultural field, and continues in this form until the edge of the field where an artesian spring is located. 
The channel has been further excavated in this location and the remaining spoil can be seen to the left of 
the stream. Further downstream, T1 transitions into a channel type with little evidence of ditching and with 
access to its floodplain. T2 joins T1 coming in from the west and then T1 travels along the property line as 
a straightened channel with spoil piles adjacent to the right bank until it enters into Stewarts Creek. 
 
T2 begins in the middle of the NPRS site and flows to the north and then to the west before joining T1 
along the western edge of the site. T2 receives its primary hydrologic input from an artesian spring. Based 
on landowner reports, this artesian spring provides a consistent source of hydrology. Currently, T2 is a 
functional headwater stream at its beginning and is surrounding by high�quality wetlands. Unlike a single�
thread channel, the stream has multiple flow paths throughout the wetted section that moves in a linear 
direction. The braided system is largely shaped by the existing trees. T2 flows through a more heavily 
wooded area where it receives additional drainage from hillside seepage entering from the northeast. At 
this point, T2 flows toward the west, where it becomes a wide channelized ditch until it reaches the 
confluence with T1. There is little to no movement within the channel, leaving the water essentially ponded 
with large amounts of duckweed. Along the left bank of this lower section of T2, there is no riparian 
vegetation. The right bank has a narrow strip of trees. 
 
The mitigation approach for NPRS aimed to restore and establish a functional stream/wetland complex with 
16.2 acres of wetland restoration. All of the existing drained hydric soils were restored to a riparian wetland 
system. Mitigation actions focused on re�establishing an appropriate wetland hydroperiod by filling ditches, 



Norman�s Pasture/Norman�s Pasture II Restoration Si tes  KCI Associates of NC, PA 
DMS Contract # 005010/5787 3 Baseline Monitoring Report 

�

installing ditch plugs, restoring integrated headwater streams, developing and redirecting productive seeps, 
and planting the site with appropriate vegetation. Existing spoil was used as available to fill the remainder 
of the ditches. After filling in ditches and bringing up the elevations of the channelized streams, the restored 
wetlands had a diffuse flow, creating a shallow braided stream/wetland system. The existing channelized 
reaches, T1 and T2, were graded to a natural condition for the integrated stream/wetland complex, but no 
stream mitigation credit is included in the NPRS project. Approximately 9.0 acres of wetland preservation 
(no wetland mitigation credit) was dispersed throughout the NPRS. The proposed project conditions are 
shown in Section 7.4. 
 
A suitable reference wetland was found approximately 1,584 feet northeast of the eastern edge of the NPII, 
adjacent to Cornwallis Road. The reference wetland is comprised of deciduous hardwoods over a shrub 
layer and is consistent with the Headwater Forest Community that will be a target wetland type at the project 
site (see Appendix B, Reference Sites). A groundwater monitoring well was installed in September 2013 
to document the reference wetland hydrology during the course of monitoring (see Appendix B, Reference 
Sites). 
 
Norman�s II 
The mitigation approach for NPII will aim to restore and establish a functional stream/wetland system with 
10.2 acres of wetland restoration. All of the existing drained hydric soils will be restored to a riparian 
wetland system. Mitigation actions will focus on filling ditches, developing and redirecting productive 
seeps, and integrating the wetland area into the adjacent stream/wetland complex. Tributary 1 will be 
improved using Enhancement II to a first�order stream/wetland system. Approximately 0.8 acre of wetland 
preservation is located at the southern portion of NPII, which connects to the existing wetlands on NPRS. 
 
The same reference wetland used for the NPRS is also being used as a reference site for the NPII. 
 
1.4 Project History, Contacts and Attribute Data 
The project was first identified as a full-delivery mitigation project for the North Carolina Ecosystem 
Enhancement Program (EEP) by KCI Associates of NC, PA. This project began in the planning phase in 
2012 with the final mitigation plan completed in November 2014. Construction began in December 2015. 
NPRS and NPII were completed and planted in February 2016. Completed project activities, reporting 
history, completion dates, project contacts, and background information are summarized in Tables 2-4 
(Appendix A). 
 
2.0 SUCCESS CRITERIA 
 
NPRS and NPII will be monitored to determine if the development of the wetland indicators on-site meet 
the standards for mitigation credit production as presented in Table 1. The sites will also be monitored to 
document the development of the headwater stream system. The credits will be validated upon confirmation 
that the success criteria described below are met. The sites will be monitored for performance standards for 
seven years after completion of construction. 
 
2.1 Wetland Vegetation 
NPRS and NPII must demonstrate the re-establishment of the targeted vegetative community based on the 
survival and growth of planted species and volunteer colonization, with an average stem density of 320 
stems/acre required after three years, 288 stems/acre after four years, 260 stems/acre after five years, and 
210 stems/acre after 7 years. In addition to density requirements, plant height will be monitored within the 
monitoring plots to ensure that trees average 10 feet in height after seven years.  
 



Norman�s Pasture/Norman�s Pasture II Restoration Si tes  KCI Associates of NC, PA 
DMS Contract # 005010/5787 4 Baseline Monitoring Report 

�

Permanent monitoring plots (10 by 10 meters) have been established in the mitigation areas at a density 
that statistically represents the total mitigation acreage. The average density of these plots will determine 
whether both sites meet the success criteria. 
 
2.2 Wetland Hydrology 
NPRS and NPII must present continuous saturated or inundated hydrologic conditions in the upper 12 
inches of the soil profile for at least 9.0% of the growing season in the Headwater Forest community and 
12.0% of the growing season in the Riverine Swamp Forest community during normal weather conditions 
based on a conservative estimate. A �normal� year i s based on NRCS climatological data for Sampson 
County, and using the 30th to 70th percentile thresholds as the range of normal, as documented in the 
USACE Technical Report �Accessing and Using Meteoro logical Data to Evaluate Wetland Hydrology, 
April 2000.� The soil survey for Sampson County est imates that the growing season begins February 28 
and ends November 21 (265 days). The water table of the restored wetlands must be within 12� of the so ils 
surface continuously for at least 9% (24 days) of the 265-day growing season.  
 
3.0 MONITORING PLAN 
 
Annual monitoring will be conducted during the first full growing season following project completion. 
Monitoring of NPRS and NPII restoration efforts will be performed for stream, vegetation, and hydrology 
components for five to seven years or until the success criteria are fulfilled. The establishment, collection, 
and summarization of monitoring data shall be conducted in accordance with the most current version of 
the EEP document entitled Procedural Guidance and Content Requirements for EEP Monitoring Reports 
(version 1.5). Permanent monuments, marking monitoring feature locations, were established on-site in 
April 2016. The locations of these monitoring features are marked in Figure 3 (see Appendix A). 
 
3.1 Wetland Hydrology 
Twenty-two groundwater monitoring gauges were installed in the wetland mitigation areas to evaluate the 
attainment of jurisdictional wetland hydrology. Verification of wetland hydrology will be determined by 
automatic recording well data collected within the project area and reference wetland. The wetland gauges 
will be checked and/or downloaded every other month. Daily data will be collected from the automatic 
gauges over the 7-year monitoring period following wetland construction. The nearby reference wetland 
will also be monitored using the same procedures for comparative analysis. (see Figure 4 in Appendix A). 
These data will be reported to DMS in each of the site’s monitoring years. 
 
3.2 Vegetation 
Thirty-one vegetation plots were set up and assessed for the baseline vegetation monitoring. The plots were 
installed with flagged metal conduit at each corner and a flagged PVC pipe was installed at the photo corner.  
Vegetation data collection must follow the CVS-EEP Protocol for Recording Vegetation (Lee et al. 2008). 
The baseline vegetation monitoring was conducted as Level 1: Inventory of Planted Stems, as will the first-
year monitoring. Beginning in Year Two and continuing throughout the rest of the monitoring period, the 
NPRS and NPII will both be monitored using the Level 2 protocol. Vegetative monitoring will be conducted 
in monitoring years 1, 2, 3, 5, and if necessary 7. Baseline vegetation plot information can be found in 
Appendix B. 
 
3.3 Visual Assessment 
A yearly visual assessment of the site will include an assessment of the streams, the easement boundary, 
and the site vegetation to document the necessary parameters required for the DMS monitoring report.  
 
3.4 Digital Photos 
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Ten photograph reference points (PRPs) with a total of twelve photos have been established as part of the 
baseline monitoring to assist in characterizing NPRS and NPII to allow qualitative evaluation of both sites� 
conditions. Starting in the first monitoring year, these photos will be taken in late summer, so that vegetative 
conditions are similar between monitoring years. 
 
3.5 Watershed Conditions 
Yearly monitoring will document any evident changes in the watershed. Any large hydrologic events in the 
watershed, such as tropical storms or hurricanes, will also be documented in the yearly monitoring reports. 
 
3.6 Monitoring Guidelines 
The first scheduled monitoring will be conducted during the first full growing season following project 
completion.  Monitoring shall subsequently be conducted annually for a total period of seven years or until 
the projects meet their success criteria. Annual monitoring reports will be prepared and submitted each year 
that monitoring tasks are completed. The report will document the monitored components and include all 
collected data, analyses, and photographs. Each report will provide the new monitoring data and compare 
the most recent results against previous findings.  
 
3.7   Maintenance and Contingency  
KCI will monitor NPRS and NPII on a regular basis and conduct a physical inspection of the sites a 
minimum of once per year throughout the post-construction monitoring period until performance standards 
are met. These site inspections may identify site components and features that require routine maintenance. 
Routine maintenance should be expected most often in the first two years following site construction and 
may include reinstallation of waddles, removal of debris from the channel, evaluating and repairing 
floodplain scour areas, constructed outlets and flow dispersement from seepage areas. Areas where 
stormwater and floodplain flows intercept the wetland may also require maintenance to prevent scour. Any 
maintenance activities will be documented in the yearly monitoring reports. 
 
4.0 BASELINE CONDITIONS 
 
Baseline monitoring data were collected in March 2016. Any changes made to the design during 
construction are shown on the As-Built Site Plan in Appendix D.  Both NPRS and NPII were constructed 
as designed with only a few modifications made to the design plan during construction. On NPRS, several 
portions of the on-site ditches were not filled and a ditch plug was not installed to allow Stewart�s Creek 
better flood access to the site. Two extra areas were also planted as Headwater Forest Communities. On 
NPII, one riffle enhancement and one log drop were not installed at the very beginning of the stream reach. 
Several extra HDPE pipes were also added at the crossings to allow better hydraulic connectivity between 
the different areas of the site. 
 
NPRS and NPII were planted with a total of fifteen different species of bare root trees in February 2016. 
Baseline vegetation monitoring data were collected in March 2016. The Level 1 CVS-EEP protocol was 
used to collect vegetation data. Plot photos from all the vegetation plots can be found in Appendix B. 
 
The results of the vegetation baseline monitoring show an average of 880 stems per acre in the planted 
restoration area (Table 5 in Appendix B).   
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