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1.0 EXECUTIVE SUMMARY 

Michael Baker Engineering, Inc. (Baker) restored 3,926 linear feet (LF) of perennial and intermittent stream, 
2.8 acres (AC) of riparian wetlands, and planted 17.5 acres (AC) of native riparian vegetation within the 
entire conservation easement along two unnamed tributaries (UT2 and UT3) to St. Clair Creek in Beaufort 
County, North Carolina (NC) (Figure 1).  The St. Clair Creek Restoration Project (Site) is located in in 
Beaufort County, approximately five miles east of the Town of Bath.  The Site is located in the NC Division 
of Water Resources (NCDWR) subbasin 03-03-07 and the Targeted Local Watershed (TLW) 03020104-
040040 of the Tar-Pamlico River Basin.  The project involved the restoration of a Coastal Plain Headwater 
Small Stream Swamp system (NC WAM 2010, Schafale and Weakley 1990) from impairments within the 
project area due to past agricultural conversion and silviculture. 
 
The primary restoration goals of the project were to improve ecological functions to the impaired areas within 
the Tar-Pamlico River Basin as described below:   
 

 Create geomorphically stable conditions along the unnamed tributaries across the project, 
 Implement agricultural BMPs to reduce nonpoint source inputs to the downstream estuary, 

 Protect and improve water quality by reducing nutrient and sediment inputs, 

 Restore stream and wetland hydrology by connecting historic flow paths and promoting natural flood 
processes, and 

 Restore and protect riparian buffer functions and corridor habitat in perpetuity by establishing a 
permanent conservation easement. 

 
To accomplish these goals, the following objectives were identified: 

 Restore existing channelized streams by restoring the relic headwater valley and allowing diffuse 
flow, providing the streams access to their floodplains,  

 Increase aquatic habitat value by allowing natural microtopography to form, 

 Plant native species riparian buffer vegetation within the headwater valley and floodplain areas, and 
within the wetland areas, protected by a permanent conservation easement, to increase stormwater 
runoff filtering capacity, decrease erosion, and shade the stream to decrease water temperature, 

 Improve aquatic and terrestrial habitat through improved substrate and in-stream cover, addition of   
woody debris, and reduction of water temperature, and 

 Control invasive species vegetation within the project area and if necessary continue treatments 
during the monitoring period. 

 
The project as-built condition closely mimics that proposed by the design.  Differences are outlined below:  
  

 No emergency overflow was constructed along UT3 due to the capacity of the proposed culverts. 

 A ford crossing was constructed outside of the conservation easement boundary along UT2 at 
approximate station 35+75 at the landowner’s request.  

 Due to bare-root shrub availability, some species proposed in the Mitigation Plan differ from shrub 
species actually planted within the buffer area following construction.  The understory species Titi 
(Cyrilla racemiflora), swamp doghobble (Leucothoe racemosa), Fetterbush (Lyonia lucida) and 
Virginia sweetspire (Itea virginica) were not planted on the Site. Instead, the aforementioned species 
were substituted with these understory species:  beautyberry (Callicarpa americana), swamp 
dogwood (Cornus foemina), wax myrtle (Morella cerifera), Blueberry (Vaccinium corymbosum), 
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Arrowwood (Viburnum dentatum), swamp rose (Rosa palustris), inkberry (Ilex glabra) and 
Chokeberry (Aronia arbutifolia).  Sixty-one percent of the riparian buffer species are overstory trees. 
The remaining thirty-nine percent of species are understory shrubs and twenty-one percent of these 
species were substituted with species of similar quantities for the riparian wetland planting areas. 

 
This report documents the completion of the restoration construction activities and presents as-built 
monitoring data for the post-construction monitoring period.  Table 1 summarizes project conditions before 
and after restoration, as well as the conditions predicted in the previously approved project Mitigation Plan.  
Table 1 is located in Appendix A. 
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 Plant native species riparian buffer vegetation within the headwater valley and floodplain areas, and 
within the wetland areas, protected by a permanent conservation easement, to increase stormwater runoff 
filtering capacity, decrease erosion, and shade the stream to decrease water temperature, 

 Improve aquatic and terrestrial habitat through improved substrate and in-stream cover, addition of   
woody debris, and reduction of water temperature, and 
 Control invasive species vegetation within the project area and if necessary continue treatments 
during the monitoring period. 

 
Based on the NC Ecosystem Enhancement Program’s (NCEEP) 2010 Tar-Pamlico River Basin 
Restoration Priorities (RBRP) Plan, the St. Clair Creek Restoration Project area is located in an existing 
targeted local watershed (TLW) within the Tar-Pamlico River Basin.  The restoration strategy for the 
Tar-Pamlico River Basin targeted specific projects that would promote nutrient and sediment reduction 
in agricultural areas by restoring and preserving wetlands, streams, and riparian buffers.  The proposed 
project aligns with RBRP priorities, which focus on restoring ditched streams and projects that reduce 
sediment and nutrient impacts. 
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Work along UT3 began on the upstream portion of UT3 and proceeded downstream through the 
wooded area taking care not to disturb mature hardwood trees within this area.  The work did not 
involve the construction of a defined single thread channel, but rather the current channelized 
stream was filled and graded back to natural topographic contours.  The entire length UT3 was 
designed as a multi-thread system; therefore, the construction of a single channel bed was not 
utilized.  Instead, a wider floodplain was graded as to let higher flow energies dissipate across the 
land surface and form a braided stream system.  The as-built length (valley length) of UT3 after 
construction is 1,282 LF. 

All riparian buffer areas within the project boundaries are a minimum of fifty feet along both 
sides from the centerline of the constructed valley and are protected in perpetuity by a 
conservation easement that totals 17.5 acres.  Fencing was not installed along the conservation 
easement boundary.     

As-built plan sheets/record drawings depict actual surveyed areas with the project area and depict 
any changes from the construction drawings to what was implemented on-site during 
construction.  The as-built plan sheets/record drawings are located in Appendix D.  The as-built 
results for the project totaled 3,926 LF of stream and 2.8 AC of wetland and are outlined in Table 
1.  

Upon completion of stream work within the site, sedimentation and erosion control measures 
such as temporary stream crossings, rock check dams, and silt fence were removed and all 
disturbed areas were stabilized with temporary and permanent seed and mulch before leaving the 
site.  In addition, the planting of bare-root trees and shrubs, as well as wetland plantings, were 
completed in April 2014.  Baker and River Works met on-site April 24, 2014 and conducted a 
preliminary final walk through inspection, and generated a punch-list of final items to be 
completed.  River Works completed this punch list and demobilized in May 2014 after the final 
walk inspection through on May 8, 2014.  
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4.0 PERFORMANCE STANDARDS 

Baker has been involved in obtaining recent approvals from the regulatory agencies for several Coastal Plain 
stream and wetland mitigation plans.  The success criteria for the project site will follow the mitigation plans 
developed for these projects, as well as the Stream Mitigation Guidelines (SMG) (USACE 2003 and NCDWQ 
2003) and NCEEP’s supplemental guidance document Monitoring Requirements and Performance Standards 
for Stream and/or Wetland Mitigation dated November 7, 2011.  Additionally, the USACE and NCDWR 
Guidance Document Information Regarding Stream Restoration in the Outer Coastal Plain of North Carolina 
will be referenced for monitoring purposes.  All monitoring activities will be conducted for a period of 7 
years, unless the site demonstrates complete success by Year 5 and no concerns have been identified.  An 
early closure provision may be requested by the provider for some or all of the monitoring components.  Early 
closure may only be obtained through written approval from the USACE in consultation with the NC 
Interagency Review Team (NCIRT). 

For Reaches UT2 and UT3, which involve the restoration of the historic flow pattern as a multi-thread 
headwater stream system that was constructed as a broad valley with shallow flow paths, monitoring will 
focus primarily on visual assessments and flow documentation.  It shall be consistent with the requirements 
described in the Federal Rule for compensatory mitigation sites in the Federal Register Title 33 Navigation 
and Navigable Waters Volume 3 Chapter 2 Section § 332.5 paragraphs (a) and (b).     
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Additionally, herbaceous vegetation, primarily native grasses and forbs, was seeded/planted throughout 
the site.  During and immediately following construction activities, all ground cover at the project site was 
in compliance with the NC Erosion and Sedimentation Control requirements. 
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St. Clair Creek Restoration Project: EEP Project No ID. 95015

Stream Buffer
Nitrogen 

Nutrient Offset
Phosphorus 

Nutrient Offset
Type R R RE
Totals 3,274 SMU 2.8 WMU 0

Stationing/ 
Location

Restoration/ 
Restoration 
Equivalent

Restoration 
Footage or 

Acreage

Mitigation 
Ratio

12+64 – 34+00 2,133 SMU 2,133 LF 1:1
10+66 – 22+82 1,141 SMU 1,141 LF 1:1
See plan sheets 1.1 WMU 1.1 WMU 1:1
See plan sheets 1.7 WMU 1.7 WMU 1:1

Stream (LF) Buffer        (SF) Upland (AC)
Riverine

3,274 2.8

Element Location

Table 1.   Project Components and Mitigation Credits

Mitigation Credits

Riparian Wetland Non-riparian Wetland

Project Components

Project Component or  Reach ID
Existing Footage/ 

Acreage
Approach

UT2 2,660 LF Headwater Restoration
UT3 1,075 LF Headwater Restoration
UT2 Wetland 0.0 AC Restoration 
UT3 Wetland 0.0 AC Restoration 

Component Summation
Restoration Level Riparian Wetland (AC) Non-riparian Wetland (AC)

Non-Riverine
Restoration

Enhancement I
Enhancement II

Creation
Preservation

High Quality Preservation

BMP Elements:  BR= Bioretention Cell; SF= Sand Filter; SW= Stormwater Wetland; WDP= Wet Detention Pond; DDP= Dry Detention

Pond; FS= Filter Strip; S= Grassed Swale; LS= Level Spreader; NI=Natural Infiltration Area

BMP Elements
Purpose/Function Notes

MICHAEL BAKER ENGINEERING, INC.
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Activity or Report
Scheduled 

Completion
Data Collection 

Complete

Actual 
Completion or 

Delivery
Mitigation Plan Prepared N/A N/A Jul-13

Mitigation Plan Amended N/A N/A Sep-13

MItigation Plan Approved N/A N/A Oct-13

Final Design – (at least 90% complete) N/A N/A Nov-13

Construction Begins N/A N/A Dec-13

Temporary S&E mix applied to entire project area N/A N/A N/A

Permanent seed mix applied to entire project area N/A N/A Mar-14

Planting of live stakes N/A N/A N/A

Planting of bare root trees N/A N/A Apr-14

End of Construction N/A N/A Apr-14

Survey of As-built conditions (Year 0 Monitoring-baseline) N/A May-14 Jun-14

Year 1 Monitoring Dec-14 N/A N/A

Year 2 Monitoring Dec-15 N/A N/A

Year 3 Monitoring Dec-16 N/A N/A

Year 4 Monitoring Dec-17 N/A N/A

Year 5 Monitoring Dec-18 N/A N/A

Year 6 Monitoring Dec-19 N/A N/A

Year 7 Monitoring Dec-20 N/A N/A

Table 2.  Project Activity and Reporting History

St. Clair Creek Restoration Project: EEP Project No ID. 95015
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Wetland Monitoring Point of Contact Dwayne Huneycutt, Tel. 919-481-5745

Nursery Stock Suppliers

River Works, Inc.

Dwayne Huneycutt, Tel. 919-481-5745

Dwayne Huneycutt, Tel. 919-481-5745

8000 Regency Parkway, Suite 600
Cary, NC  27518

Contact:

Michael Baker Engineering, Inc.                   

River Works, Inc.

Seed Mix Sources

Vegetation Monitoring Point of Contact

Stream Monitoring Point of Contact

Michael Baker Engineering, Inc.                   

Monitoring Performers

6105 Chapel Hill Road

River Works, Inc.
Raleigh, NC  27607

6105 Chapel Hill Road

Phillip Todd, Tel. 919-582-3575

Green Resources, Tel. 336-855-6363

ArborGen, 843-528-3204
Superior Tree, 850-971-5159

797 Haywood Road, Suite 201

Jacob Byers, Tel. 919-259-4814

Mellow Marsh Farm, 919-742-1200

Contact:

Raleigh, NC  27607

Table 3.  Project Contacts Table

Construction Contractor

Planting Contractor

St. Clair Creek Restoration Project: EEP Project ID No. 95015

Designer

Asheville, NC 28806

Contact:

Phillip Todd, Tel. 919-582-3575

6105 Chapel Hill Road

Contact:

Seeding Contractor

Raleigh, NC  27607

Contact:

Phillip Todd, Tel. 919-582-3575
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Project Name
County
Project Area (acres)
Project Coordinates (latitude and longitude)

Physiographic Province
River Basin
USGS Hydrologic Unit 8-digit and 14-digit
DWQ Sub-basin

Project Drainage Area (AC)

Project Drainage Area Percentage of Impervious Area
CGIA Land Use Classification

Parameters
Length of Reach (LF)
Valley Classification (Rosgen)
Drainage Area (AC)
NCDWQ Stream Identification Score
NCDWQ Water Quality Classification

Morphological Description (Rosgen stream type)*

Evolutionary Trend **
Underlying Mapped Soils

Drainage Class

Soil Hydric Status
Average Channel Slope (ft/ft)
FEMA Classification
Native Vegetation Community
Percent Composition of Exotic/Invasive Vegetation

Parameters
Size of Wetland (AC)
Wetland Type 
Mapped Soil Series
Drainage Class
Soil Hydric Status
Source of Hydrology
Hydrologic Impairment
Native Vegetation Community
Percent Composition of Exotic/Invasive Vegetation
Parameters
Size of Wetland (AC)
Wetland Type 
Mapped Soil Series
Drainage Class
Soil Hydric Status
Source of Hydrology
Hydrologic Impairment
Native Vegetation Community
Percent Composition of Exotic/Invasive Vegetation

Applicable Supporting Documentation**
Yes  (Appendix B)
Yes  (Appendix B) 
No  Categorical Exclusion (Appendix B)
No  Categorical Exclusion (Appendix B)
No  Categorical Exclusion (Appendix B)
Yes   (Appendix B)
No  Categorical Exclusion (Appendix B)

FEMA Floodplain Compliance Yes
Essential Fisheries Habitat N/A
Notes: 

* Due to its channelized nature, the stream would most appropriately be classified as a Rosgen G stream type but use of this classification system on this 
channel is questionable due to its highly altered state.  ** Supporting documentation is including in the approved Final Mitigation Plan.

Endangered Species Act N/A
Historic Preservation Act N/A
Coastal Zone Management Act (CZMA)/ Coastal Area Management Act (CAMA) N/A

Regulation Resolved
Waters of the United States – Section 404 Yes
Waters of the United States – Section 401 Yes

Hydric
Groundwater
Disconnected floodplain from ditches, lowered water table 
Coastal Plain Small Stream Swamp
<5%

Regulatory Considerations

 17.5

Watershed Summary Information

Stream Reach Summary Information
Reach UT2 Reach UT3

Restored GRestored G

2,133 (proposed) 2,660 (existing) 1,141 (proposed) 1,075 (existing)
X

St. Clair Creek Restoration Project: EEP Project ID No. 95015
Table 4. Project Attributes

1.7

Hydric
Groundwater
Disconnected floodplain from ditches, lowered water table 
Coastal Plain Small Stream Swamp
<5%
Wetland Along UT3

Wetland Along UT2

Riparian Riverine
To – Tomotley fine sandy loam
Poorly drained

Riparian Riverine
To – Tomotley fine sandy loam
Poorly drained

0.0006 0.0009
SFHA, AE SFHA, AE

1.1

Coastal Plain Small Stream Swamp Coastal Plain Small Stream Swamp
<5% <5%

Wetland Summary Information

C; Sw, NSW C; Sw, NSW

 Channelized Headwater System (Perennial)
Channelized Headwater System 

(Intermittent)

Hydric Hydric

03 03 07

89 (UT2), 30 (UT3) 

<1% 
3.02, Passively Managed Forest Stands, 2.01.01.07, Annual Row Crop Rotation;  

To, Hy, Ro

Very poorly drained, poorly drained Poorly drained, somewhat poorly drained

To, At

36 20

35.452835  N, -76.76726215  W 

St. Clair Creek Restoration Project
Beaufort

Project Information

X
89 30

Outer Coastal Plain
Tar-Pamlico
03020104 / 03020104040040
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Vegetation Data (Tables 6 and 7)  

 

 



Botanical Name Common Name % Planted by Species Total Number of Stems

Fraxinus pennsylvanica Green ash 6.4% 800
Nyssa sylvatica Swamp tupelo 8.8% 1100
Quercus michauxii Swamp chestnut oak 12.0% 1500
Quercus laurifolia Laurel oak 8.8% 1100
Quercus lyrata Overcup oak 6.4% 800
Quercus phellos Willow oak 6.4% 800
Taxodium distichium Bald cypress 6.4% 800
Ulmus americana American elm 5.8% 725

Clethra alnifolia Sweet pepperbush 5.1% 640
Carpinus caroliniana Ironwood 4.0% 500
Magnolia virginiana Sweetbay magnolia 6.4% 800
Persea palustris Swamp bay 2.6% 325
Callicarpa americana beautyberry 0.5% 65
Cornus foemina Swamp dogwood 1.8% 220
Morella cerifera Wax Myrtle 1.4% 175
Vaccinium corymbosum Blueberry 4.4% 545
Viburnum dentatum Arrowwood 4.0% 500
Rosa palustris Swamp rose 1.5% 185
Ilex glabra Inkberry 4.0% 500
Aronia arbutifolia Chokeberry 3.2% 400

N/A

Table 6.  Vegetation Species Planted Across the Restoration Site  
St. Clair Creek Restoration Project: EEP Project ID No. 95015

Riparian Buffer Plantings - Overstory

Riparian Buffer Plantings - Understory

Riparian Live Stake Plantings
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1 2 3 4 5 6 7 8 9

Fraxinus pennsylvanica Green ash
Nyssa sylvatica Swamp tupelo
Quercus michauxii Swamp chestnut oak
Quercus laurifolia Laurel oak
Quercus lyrata Overcup oak
Quercus phellos Willow oak
Taxodium distichium Bald cypress
Ulmus americana American elm

Clethra alnifolia Sweet pepperbush
Carpinus caroliniana Ironwood
Magnolia virginiana Sweetbay magnolia
Persea palustris Swamp bay
Callicarpa americana Beautyberry
Cornus foemina Swamp dogwood
Morella cerifera Wax Myrtle
Vaccinium corymbosum Blueberry
Viburnum dentatum Arrowwood
Rosa palustris Swamp rose
Ilex glabra Inkberry
Aronia arbutifolia Chokeberry
Unknown 18 16 17 18 17 12 29 18 19

Stems/plot 18 16 17 18 17 12 29 18 19

Stems/acre 720 640 680 720 680 480 1160 720 760

729

Plots

Table 7.  Stem Count for Each Species Arranged by Plot
St. Clair Creek Restoration Project: EEP Project ID No. 95015

Total Stems/ Acre for Year 0 As-Built (Baseline Data)

Shrub Species

Botanical Name Common Name

Tree Species

MICHAEL BAKER ENGINEERING, INC. 
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As-Built Plan Sheets 
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