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 Table 1a. Project Setting and Classifications 
Harrell Stream and Wetland Restoration 
County Edgecombe 
General Location Battleboro 
Basin Tar-Pamlico 
Physiographic Region Coastal Plain 
USGS Hydro Unit 03020101130090 
NCDWQ Sub-basin 03-03-02 
Wetland Classification Coastal Plain Small 

Stream Swamp 
Wetland 

Trout Water No 
Project Performers  
Source Agency NCEEP 
Provider KCI Technologies 
Designer KCI Technologies 
Monitoring Firm KCI Technologies 
Planting H & J Forest Service 
Property Interest 
Holder 

NCEEP 

 

 Final Design - Wetland 2005 - 2006 Aug 06
 Construction - Wetland N/A Oct 06
 Planting - Wetland N/A Feb 07
 Restoration Plan 2005 - 2006 Apr 07
 Final Design - Stream 2005 - 2006 Apr 07
 Construction - Stream N/A Sep 07
 Planting - Stream N/A Jan 08
 Mitigation Plan / As-Built (Year 0 Monitoring - Baseline) Oct 07 / Jan 08* Feb 08
 Year 1 Monitoring Oct 08 Nov 08
 Year 2 Monitoring Nov 09 Dec 09
Invasive Plant Control Aug 09
Cleared pine trees in wetland Oct 09
Supplemental Planting N/A Feb 10
 Year 3 Monitoring Nov 10 Dec 10
Supplemental Planting Mar 10
Minor bank and structure repair Apr 10
Additional Easement Acquired and Supplemental Planting N/A Feb 11
 Year 4 Monitoring Nov 11 Jan 12
Supplemental Planting Apr 11
Invasive Plant Control Jun 11
 Year 5 Monitoring June / July 12 Dec 12
*The wetland restoration was constructed one year prior to the stream restoration and as-built

Table 1b. Project Activity and Reporting History
Harrell Stream and Wetland Restoration

Activity or Report Data Collection 
Complete

Completion or 
Delivery
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1.0 PROJECT SETTING AND BACKGROUND SUMMARY 
 
The Harrell Stream and Wetland Restoration Site is a full-delivery project that was developed for the 
North Carolina Ecosystem Enhancement Program (EEP). Construction was completed in September 2007 
on an Unnamed Tributary to Swift Creek and 15.0 acres of Coastal Plain Small Stream Swamp wetland 
community.  The project restored 6,808 linear feet of channel (441 acre watershed) using a combination 
of Priority 2 and 3 approaches, and 15.0 acres of Coastal Plain Small Stream Swamp wetland community 
(57 acre watershed).  
 
Prior to restoration, UT to Swift Creek had been channelized and straightened since at least 1948. The 
entire site, including where the wetland was restored, was under agricultural production. There were 
fields adjacent to the stream and the wetland that had been drained by a network of ditches. There were no 
remaining vegetated buffers or in-stream features in the channel and the banks were nearly vertical. The 
channel was characterized as having poor streambed variability and habitat diversity. The restoration 
goals and objectives are below. To further improve the water quality at the site, at each of the incoming 
ditches, a water detention structure was built in the floodplain to hold the first flush of water coming from 
the surrounding agricultural fields.  
 
Supplemental planting has occurred to address poor vigor and survivability along the stream, specifically 
in the lower reach, which can become backwatered from Swift Creek in the winter and spring. Invasives, 
such as cattails and multiflora rose have been treated. Repair work has focused on stabilizing banks at the 
confluence with the incoming tributary and repairing piping log drop structures. Since the repairs, these 
areas have continued to be stable. 
 
 
2.0 PROJECT GOALS AND OBJECTIVES 

The goals and objectives of the restoration project are as follows: 
 

Restoration Goals: 
 Protect aquatic resources from excess nutrients, sediment, and other pollutants coming 

from the agricultural watershed. 
 Reestablish terrestrial and aquatic habitat and connect the site to the existing floodplain 

corridor along Swift Creek. 
 

Restoration Objectives: 
 Restore 6,808 linear feet of stable stream channel with the appropriate pattern, profile, 

and dimension that can support a sand transport system. 
 Connect the stream to a functioning floodplain. 
 Fill and plug ditches in the drained hydric soils to restore saturated hydrologic conditions 

for 5% of the growing season. 
 Plant tree species typical of a Coastal Plain Small Swamp Stream along the stream 

riparian corridor and floodplain as well as in the restored wetland. 
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3.0 SUCCESS CRITERIA 
 
Table 2. Success Criteria 
Harrell Stream and Wetland Restoration Site 
Feature Success Criteria 
Stream Minimal changes to the measured stream characteristics, demonstrating system 

stability. At least two bankfull events occurring in separate years over the course of 
the monitoring period. 

Wetland Continual wetland hydrology for 5% of the growing season (12 of 223 days) within 
a normal precipitation year. 

Vegetation Average of 260 stems/acre, as indicated by permanent vegetation plots after 5 years 
of monitoring. 

 
 
 
 
Table 3. Project Asset 
Harrell Stream and Wetland Restoration Site

Pre-Construction 
(Feet/Acres)

Mitigation 
Approach

As - Built 
Footage/Acreage

Mitigation Units 
(SMU/WMU)*

Mitigation 
Unit Total

1,224 lf R-P3 1,226 lf 1,226 SMU
1,389 lf R-P2 1,465 lf 1,432 SMU
1,231 lf R-P2 1,491 lf 1,491 SMU
2,494 lf R-P2 2,698 lf 2,659 SMU
15.0 ac R 15.0 ac   15 WMU 15 WMU

                   R = Restoration P2 = Priority 2
P3 = Priority 3

* Two 30' farm crossings and one 10' irrigation crossing are excluded from the 
mitigation unit calculations.

 Wetland

 Reach 1
 Reach 2

Project 
Segment / 
Reach ID

6,808 SMU Reach 3
 Reach 4
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Figure 2. Project Reaches
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 Parameter

 Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5
Bankfull Width (ft) 10.2 10.4 10.5 10.8 11.2 11.2 12.4 12.7 13.4 13.4 12.8 12.8 11.5 13.1 12.4 12.8 13.3 13.4

Floodprone Width (ft) 22 27 30 31 32 34 25 25 24 20 21 19 >55 >55 >55 >55 >55 >55
Bankfull Cross-Sectional Area (ft2) 12.6 13.4 14.3 14.0 14.7 14.6 17.1 12.9 14.3 12.3 13.1 10.5 12.5 12.6 11.9 12.6 13.2 13.3

Bankfull Mean Depth (ft) 1.2 1.3 1.4 1.3 1.3 1.3 1.4 1.0 1.1 0.9 1.0 0.8 1.1 1.0 1.0 1.0 1.0 1.0
Bankfull Maximum Depth (ft) 2.1 2.1 2.1 2.1 2.2 2.3 2.2 1.7 1.8 1.3 1.5 1.1 1.9 1.9 1.9 1.9 1.9 2.0

Width/Depth Ratio 8.3 8.1 7.7 8.3 8.5 8.6 9.0 12.5 12.6 14.5 12.5 14.4 10.6 13.7 12.9 13.5 13.3 13.5
Entrenchment Ratio 2.7 2.6 2.9 2.9 2.8 3.1 2.8 2.0 1.9 1.5 1.7 1.5 >4.4 >4.3 >4.6 >4.3 >4.1 >4.1

Bank Height Ratio 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Wetted Perimeter (ft) 11.2 11.5 11.6 11.9 12.3 12.4 13.3 13.6 14.2 13.9 13.5 12.7 12.2 13.9 13.0 13.5 14.0 14.1
Hydraulic Radius (ft) 1.1 1.2 1.2 1.2 1.2 1.2 1.3 0.9 1.0 0.9 1.0 0.8 1.0 0.9 0.9 0.9 0.9 0.9

d50 (mm) 0.5 1.8 0.1 0.8 4.4 4.9 1.1 1.8 0.1 1.4 2.1 5.4 0.6 2.3 0.4 0.8 0.6 3.1
d84 (mm) 1.1 14.0 1.8 6.4 9.8 12.0 1.8 5.3 0.9 1.8 5.0 9.6 1.4 4.3 1.3 1.3 4.9 7.3

 Substrate

Reach 1 Reach 1 Reach 2

 Table 4. Morphology and Hydraulic Monitoring Summary

Cross-Section 1 Cross-Section 2
 Harrell Stream and Wetland Restoration

Cross-Section 3

 
 

 Parameter

 Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5
Bankfull Width (ft) 9.8 11.5 8.8 9.3 9.6 10.8 9.2 9.9 8.2 9.2 11.4 14.4 14.1 15.0 13.4 12.9 13.4 13.4

Floodprone Width (ft) >67 >67 >67 >67 >67 >67 56 56 57 60 60 59 >56 >56 >56 >56 >56 >56
Bankfull Cross-Sectional Area (ft2) 10.3 10.8 8.1 8.8 9.2 10.3 8.8 10.2 8.8 10.7 10.8 10.9 19.1 20.8 18.6 19.5 20.8 20.5

Bankfull Mean Depth (ft) 1.1 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.1 1.2 0.9 0.8 1.4 1.4 1.4 1.5 1.5 1.5
Bankfull Maximum Depth (ft) 1.7 1.7 1.5 1.6 1.6 1.7 1.6 2.0 1.8 2.1 2.1 1.9 2.5 2.7 2.6 2.7 2.8 2.8

Width/Depth Ratio 9.3 12.2 9.6 9.9 10.0 11.3 9.6 9.7 7.6 7.8 12.1 19.0 10.4 10.8 9.7 8.5 8.7 8.8
Entrenchment Ratio >7.0 >7.0 >7.0 >7.0 >7.0 >6.2 6.1 5.7 7.0 6.6 5.2 4.1 >4.0 >3.7 >4.2 >4.3 >4.2 >4.2

Bank Height Ratio 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Wetted Perimeter (ft) 10.7 12.2 9.4 9.9 10.3 11.4 10.0 10.9 9.3 10.3 12.5 15.3 15.2 16.3 14.7 14.4 15.0 14.9
Hydraulic Radius (ft) 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 0.9 0.7 1.3 1.3 1.3 1.4 1.4 1.4

d50 (mm) 1.3 3.4 0.1 0.1 0.2 3.7 0.9 0.8 0.1 0.1 0.1 0.1 0.6 0.2 0.1 0.1 0.6 8.0
d84 (mm) 4.4 6.2 1.2 0.2 2.4 8.9 4.6 3.8 0.3 0.1 0.3 6.0 2.0 7.7 1.0 0.1 8.9 13.0

 Table 4. cont. Morphology and Hydraulic Monitoring Summary

Cross-Section 4 Cross-Section 5
 Harrell Stream and Wetland Restoration

Cross-Section 6

 Substrate

Reach 2 Reach 2 Reach 3
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 Parameter

 Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5
Bankfull Width (ft) 12.1 12.0 13.0 12.4 12.7 14.5 13.0 11.9 11.0 11.2 12.1 11.8 11.8 12.4 11.9 11.6 12.1 12.1

Floodprone Width (ft) >61 >61 >61 >61 >61 >61 >50 >50 >50 >50 >50 >50 >58 >58 >58 >58 >58 >58
Bankfull Cross-Sectional Area (ft2) 14.4 16.2 18.5 18.2 18.2 18.4 15.6 15.8 13.2 11.2 14.2 12.8 15.6 15.2 14.3 14.4 15.0 13.8

Bankfull Mean Depth (ft) 1.2 1.4 1.4 1.5 1.4 1.3 1.2 1.3 1.2 1 1.2 1.1 1.3 1.2 1.2 1.2 1.2 1.1
Bankfull Maximum Depth (ft) 1.9 2.6 2.8 2.8 2.8 2.6 1.9 2.0 1.8 1.5 1.9 1.7 2.0 2.0 1.9 1.9 2.0 1.8

Width/Depth Ratio 10.2 8.8 9.1 8.4 8.9 11.4 10.8 8.9 9.2 10.4 10.3 10.9 8.9 10.1 9.9 9.3 9.8 10.7
Entrenchment Ratio >5.0 >5.0 >5.0 >4.9 >4.8 >4.2 >4.0 >5.0 >5.0 >4.6 >4.4 >4.2 >5.0 >5.0 >5.0 >5.0 >4.8 >4.8

Bank Height Ratio 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Wetted Perimeter (ft) 12.8 13.2 14.3 14.0 14.2 15.7 14.0 12.8 11.9 11.5 13.0 12.4 12.8 13.2 12.7 12.4 12.9 12.9
Hydraulic Radius (ft) 1.1 1.2 1.3 1.3 1.3 1.2 1.1 1.2 1.1 1.0 1.1 1.0 1.2 1.2 1.1 1.2 1.2 1.1

d50 (mm) 0.8 0.7 0.1 0.1 0.2 0.1 1.0 1.0 1.1 0.1 0.1 0.1 0.9 0.8 0.6 0.1 0.1 0.1
d84 (mm) 2.0 7.3 0.7 0.1 7.2 3.4 1.9 5.5 3.2 0.1 0.1 0.1 1.7 1.7 1.0 0.1 0.1 0.7

 Table 4. cont. Morphology and Hydraulic Monitoring Summary

Cross-Section 7 Cross-Section 8
 Harrell Stream and Wetland Restoration

Cross-Section 9

 Substrate

Reach 3 Reach 3 Reach 3

 
 

 Parameter

 Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5
Bankfull Width (ft) 13.5 13.9 12.7 13.1 12.9 13.0 14.0 13.3 12.8 12.7 13.3 14.0 16.8 17.6 16.1 16.9 17.0 17.9

Floodprone Width (ft) >67 >67 >67 >67 >67 >67 >57 >57 >57 >57 >57 >57 >61 >61 >61 >61 >61 >60
Bankfull Cross-Sectional Area (ft2) 17.9 16.9 14.2 14.0 14.2 14.6 18.2 18.7 18.0 17.1 17.8 19.1 28.2 27.2 23.4 24.7 25.8 25.8

Bankfull Mean Depth (ft) 1.3 1.2 1.1 1.1 1.1 1.1 1.3 1.4 1.4 1.3 1.3 1.4 1.7 1.5 1.5 1.5 1.5 1.4
Bankfull Maximum Depth (ft) 2.0 2.0 1.8 1.7 1.8 1.8 2.1 2.3 2.2 2.1 2.2 2.3 2.5 2.5 2.2 2.3 2.3 2.2

Width/Depth Ratio 10.2 11.5 11.4 12.3 11.7 11.6 10.8 9.5 9.1 9.4 9.9 10.2 10.0 11.4 11.1 11.6 11.2 12.4
Entrenchment Ratio >5.0 >5.0 >5.0 >5.0 >4.8 >5.2 >4.0 >4.0 >4.0 >4.0 >4.0 >4.1 >4.0 >4.0 >4.0 >4.0 >3.6 >3.4

Bank Height Ratio 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Wetted Perimeter (ft) 14.3 14.7 13.3 13.7 13.5 13.6 15.0 14.4 13.9 13.6 14.3 15.0 17.8 18.7 17.1 18.0 18.0 18.7
Hydraulic Radius (ft) 1.2 1.2 1.1 1.0 1.0 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.6 1.5 1.4 1.4 1.4 1.4

d50 (mm) 1.0 2.0 0.1 0.1 0.1 0.1 1.4 1.6 0.1 0.3 0.3 1.1 1.4 0.9 1.3 0.1 0.4 1.6
d84 (mm) 2.6 4.2 3.0 0.1 0.9 1.5 2.0 5.9 1.6 0.6 1.1 3.6 3.0 2.7 2.8 0.1 0.9 2.9

 Table 4. cont. Morphology and Hydraulic Monitoring Summary

Cross-Section 10 Cross-Section 11
 Harrell Stream and Wetland Restoration

Cross-Section 12

 Substrate

Reach 4 Reach 4 Reach 4
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 Parameter

 Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5
Bankfull Width (ft) 13.1 13.4 13.3 13.3 13.4 14.2 13.6 14.0 13.8 14.2 15.0 14.3

Floodprone Width (ft) >60 >60 >60 >60 >60 >60 >62 >62 >62 >62 >62 >62
Bankfull Cross-Sectional Area (ft2) 19.4 20.0 18.4 18.5 19.5 19.2 19.0 20.5 19.1 20.3 21.0 21.7

Bankfull Mean Depth (ft) 1.5 1.5 1.4 1.4 1.5 1.4 1.4 1.5 1.4 1.4 1.4 1.5
Bankfull Maximum Depth (ft) 2.4 2.3 2.3 2.1 2.2 2.1 2.1 2.3 2.2 2.2 2.3 2.3

Width/Depth Ratio 8.8 8.9 9.6 9.6 9.2 10.5 9.7 9.6 10.0 9.9 10.7 9.4
Entrenchment Ratio >4.0 >4.0 >4.0 >4.0 >4.0 >4.2 >4.0 >4.0 >4.0 >4.0 >3.9 >4.3

Bank Height Ratio 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Wetted Perimeter (ft) 14.1 14.3 14.4 14.3 14.4 15.1 14.5 15.1 15.6 15.2 16.0 15.2
Hydraulic Radius (ft) 1.4 1.4 1.3 1.3 1.4 1.3 1.3 1.4 1.2 1.3 1.3 1.4

d50 (mm) 1.5 1.6 1.1 0.7 0.4 1.8 1.3 0.1 0.1 0.6 0.2 1.1
d84 (mm) 2.6 4.7 1.8 0.9 5.8 7.0 1.8 0.4 0.1 0.9 0.5 2.8

 Substrate

 Table 4. cont. Morphology and Hydraulic Monitoring Summary

Cross-Section 13 Cross-Section 14
 Harrell Stream and Wetland Restoration

Reach 4 Reach 4
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Date of Data 
Collection Date of Occurrence Method Photo Number

10/10/2007 10/10/2007 Stream Gauge N/A
10/27/2007 10/27/2007 Stream Gauge N/A

7/6/2008 7/6/2008 Stream Gauge N/A
6/9/2009 6/9/2009 Stream Gauge N/A

1/25/2010 1/25/2010 Stream Gauge N/A
3/29/2010 3/29/2010 Stream Gauge N/A
9/30/2010 9/30/2010 Stream Gauge N/A
7/27/2011 6/27/2011 Stream Gauge N/A
7/27/2011 7/5/2011 Stream Gauge N/A
7/27/2011 7/6/2011 Stream Gauge N/A

10/17/2011 7/31/2011 Stream Gauge N/A
10/17/2011 8/6/2011 Stream Gauge N/A
10/17/2011 8/27/2011 Stream Gauge N/A
12/13/2011 11/4/2011 Stream Gauge N/A
6/25/2012 5/30/2012 Stream Gauge N/A
9/13/2012 7/9/2012 Stream Gauge N/A
9/13/2012 7/27/2012 Stream Gauge N/A
9/13/2012 8/11/2012 Stream Gauge N/A
9/13/2012 8/25/2012 Stream Gauge N/A

Table 5. Hydrological (Bankfull) Verifications
Harrell Stream and Wetland Restoration Site
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Table 6. Wetland Hydrology Criteria Attainment Table
Harrell Stream and Wetland Restoration Site

Year 1 (2008) Year 2 (2009) Year 3 (2010) Year 4 (2011) Year 5 (2012)
Yes/16 Yes/23 Yes/18 Yes/21 No/9
(7.2%) (10.1%) (8.1%) (9.4%) (4.0%)
Yes/39 Yes/29 Yes/22 Yes/43 Yes/31
(17.5%) (12.8%) (9.6%) (19.1%) (13.9%)
Yes/16 Yes/23 Yes/19 Yes/16 No/7
(7.2%) (10.1%) (8.5%) (7.2%) (2.9%)
Yes/32 Yes/28 Yes/20 Yes/16 No/10
(14.3%) (12.3%) (8.7%) (7.2%) (4.3%)

Well 3

Well 4

Success Criteria Achieved / Max Consecutive Days During Growing Season (Percentage)
Gauge

Well 2

Well 1

 
Table 7a. Riparian Buffer Stem Density and Species Count by Plot
Harrell Stream and Wetland Restoration
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W1 9 360
W2 9 360
W3 9 360
W4 15 600
W5 13 520
W6 16 640
W7 9 360
W8 16 640
W9 12 480

W10 14 560
W11 15 600
W12 19 7601

Average 
Density

520

Table 7b. Wetland Stem Density and Species Count by Plot                                                                    
Harrell Stream and Wetland Restoration

9
6

5 4

4 6

3
1 4 1 1 3

9 3 1

3
2 3 4

5 3 5

1
1 4 4

4 5 1 2
1 1 1 6
1 5 2 1

1 1 24 1

4
2

2
3 1

1 4 4

 
 

MY-00 MY-01 MY-02 MY-03
Planted Planted Planted Planted Planted Total Planted Total

S1 1,120 640 560 440 520 560 440 520
S2 720 360 400* 360 360 360 280 320
S3 1,120 880 880 840 800 800 800 800
S4 480 560* 560 520 480 640 440 680
S5 1,200 840 800 800 800 840 800 1,120
S6 480 280 280 280 320 680 320 720
S7 1,120 1,120 1,120 1,080 1,080 1,920 1040 3,240
S8 480 320 240 240 240 960 280 1,240
S9 1,240 920 920 880 840 1,440 880 1,520

S10 600 360 360 360 320 1,000 320 1,200
S11 880 760 800* 800 760 1,160 720 1,400
S12 600 440 360 360 320 760 320 640
S13 1,160 840 800 720 560 1,200 520 1,160
S14 640 520 520 520 520 840 480 1,160
S15 1,120 1,000 960 960 920 1,200 720 1,800
S16 600 480 480 480 360 800 240 800
S17 880 200 200 400** 400** 440 360 560
S18 680 320 280 720** 720** 760 680 880

** Includes plants from supplemental planting 
*Uncounted plants during baseline and MY01 were added to total

Table 8a. Riparian Buffer Vegetation History (stems/acre)
Harrell Stream and Wetland Restoration

MY-05MY-04Plot Number
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MY-00 MY-01 MY-02 MY-03

Planted Planted Planted Planted Planted Total Planted Total

W1 520 400 400 400 360 400 360 560
W2 640 360 360 360 400 400 360 400
W3 600 400 400 360 360 440 360 480
W4 800 640 640 640 600 680 600 720
W5 600 560 560 520 520 680 520 680
W6 720 600 600 600 640 680 640 720
W7 680 240 240 320 360 520 360 640
W8 760 680 680 640 640 680 640 720
W9 640 560 560 520 480 520 480 480

W10 600 600 600 560 560 1,240 560 1,080
W11 680 560 560 560 520 760 600 960
W12 1,080 800 800 760 760 1,120 760 920

Table 8b. Wetland Vegetation History (stems/acre)
Harrell Stream and Wetland Restoration

Plot Number
MY-05MY-04
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4.0 EEP RECOMMENDATIONS AND CONCLUSIONS 
 
The stream assessment found the stream to be generally stable, with no significant changes from the previous 
monitoring year. Periodic storm events caused isolated bed degradation in reaches 1 and 2. Some of these areas 
are visible on the longitudinal profile and cross-section plots. These patterns are typical for a stream like UT to 
Swift Creek. This is a sand bed system and the bed is highly mobile. Because of this, it is expected that patterns 
of aggradation and degradation are more dynamic within these systems. These dune/anti-dune streams will 
experience bed variation over time. The stream banks and floodplain experienced little to no erosion throughout 
the project. The in-stream structures are performing as designed. The water quality treatment areas are stable 
and retaining water.  
 
With multiple bankfull events since construction, the stream has met the success criterion of at least two 
bankfull events occurring in separate years over the course of the monitoring period. 
 
The monitored vegetation plots within the stream buffer and wetland revealed that the planted vegetation is 
growing well with 531 and 520 stems/acre, respectively. Only a few monitoring plots have low stem counts. 
The overall vegetation assessment found the site has met the vegetative success criteria for monitoring year 5.  

 
During the fifth year of monitoring wetland hydrology was achieved at one of the four monitoring wells on the 
site.  Groundwater gauge 4 experienced multiple gauge malfunctions in May-October, during which the well 
could have met the jurisdictional hydrology, especially during May, which was particularly wet this year. The 
overall below average rainfall for January through March likely had a significant effect on the attainment of 
wetland hydrology this year. With normal rainfall during these months, the site typically has wetland hydrology 
during the beginning of the growing season.  
 
Overall the wetland, stream, and the site's vegetation condition indicate that it is on a path to success. The EEP 
recommends that this site be closed out.  
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Pre-Construction Photos (2004) 
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Post-Construction Photos MY-05 
 

Stream Photo Points 

    
Photo Point S1: View looking upstream near   Photo Point S2: View looking upstream from         
Station 12+75. 12/18/12 – MY-05                   farm road near Station 21+30. 12/18/12 – MY-05   

    
Photo Point S4: View of water quality treatment  Photo Point S5: View looking downstream near 
structure, near Station 32+25. 12/18/12 – MY-05  Station 33+35. 12/18/12 – MY-05  

    
Photo Point S7: View looking upstream near  Photo Point S9: View of water quality treatment 
Station 39+00. 12/18/12 – MY-05   structure near Station 41+75. 12/18/12 – MY-05 
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Photo Point S11: View of water quality treatment Photo Point S13: View looking upstream near 
structure near Station 47+00. 12/18/12 – MY-05  Station 61+50. 12/18/12 – MY-05 
 

    
Photo Point S15: View looking downstream near  Photo Point S16: View looking upstream near Station 
Station 69+00. 12/18/12 – MY-05   76+75. (Photo taken farther away from stream due to 

      water depth) 12/18/12 – MY-05 
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Wetland Photo Points 

    
Photo Point W1: View looking north from southwest  Photo Point W1: View looking east from southwest 
corner of wetland. 6/27/12 – MY-05   corner of wetland. 6/27/12 – MY-05 
 

    
Photo Point W3: View looking west from middle Photo Point W4: View looking north toward 
corner of wetland. 6/27/12 – MY-05   Wetland Gauge 1. 6/27/12 – MY-05 
 

 
Photo Point W5: View looking west toward the downstream end of site. 6/27/12 – MY-05 
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Appendix A 
Watershed Planning Summary 

To be completed by the EEP Watershed Planner. 
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Appendix B 
Land Ownership and Protection 

To be completed by the EEP Property Section. 
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Appendix C 
NCDWQ 401/USACE Section 404 
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Appendix D 
Debit Ledger 

Closeout Coordinator to obtain. 
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Appendix E 
Additional Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

31



Harrell Stream and Wetland  KCI Associates of North Carolina 
Restoration Site  2012 - MY05 
 

 
 
 
 
 
 
 
 
 
 

Wetland and Stream Hydrographs 
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