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Table 1a. Project Setting and Classifications 

Dog Bite Stream Restoration Site 

County Mitchell 

General Location Bakersville 

Basin French Broad 

Physiographic Region Mountains 

USGS Hydro Unit 06010108040010 

NCDWQ Sub-basin 04-03-06 

Trout Water Yes 

Project Performers  

Source Agency NCEEP 

Provider KCI Technologies 

Designer KCI Associates of NC 

Monitoring Firm KCI Associates of NC 

Planting 
Bruton Nurseries and 

Landscapes 

Property Interest Holder NCEEP 

 

 

 

 

 

Restoration Plan 2007/2008 Jul 08

Final Design - Feb 09

Construction - Sep 09

Planting - Dec 09

Baseline Monitoring (Year 0) Oct 09 / Mar 10 Apr 10

First Year Monitoring Oct 10 Dec 10

Second Year Monitoring Oct 11 Dec 11

Third Year Monitoring Aug-Sept 12 Dec 12

Supplemental Planting - Spring 2012

Invasive species treatment - Dec 13

Fourth Year Monitoring Oct 13 Dec 13

T1 headcut repair - Dec 13

Supplemental Planting - Spring 2014

Fifth Year Monitoring March/Aug 14 Dec 14

Table 1b. Project Activity and Reporting History

Dog Bite Stream Restoration Site

Activity or Report
Data Collection 

Complete

Completion or 

Delivery
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1.0 PROJECT SETTING AND BACKGROUND SUMMARY 
 

The Dogbite Stream Restoration Site is a full-delivery project that was developed for the North Carolina 

Ecosystem Enhancement Program (EEP). The project restored, enhanced, and preserved 3,689 linear feet 

of White Oak Creek (WOC) and its tributaries. 

 

The project streams had become degraded primarily through poor grazing management, vegetation 

removal, and channelization. Historically, the site was cleared and converted into pasture except for 

isolated, narrow strips of riparian vegetation along the streams. White Oak Creek was also channelized to 

go around two ponds. Prior to restoration, many of the project streams were experiencing severe bank 

erosion and bed degradation. 

 

Over the course of the project, the following supplemental planting and site maintenance has been 

conducted. In 2011, the vegetation maintenance included planting additional bare-root trees in various 

locations throughout the site that were found to have low densities of planted trees. Invasive control was 

conducted from 2010 to 2013 with herbicide application targeting multiflora ros (Rosa multiflora), white 

poplar (Populus alba) and burdock (Articum minus). In 2013, a headcut forming near the top of T1 was 

identified as a risk to the stability of the project and was repaired. In the spring of 2014, additional 1 gallon 

containerized trees were planted in areas of low density. 

 

2.0 PROJECT GOALS AND OBJECTIVES 
The goals and objectives of the restoration project are as follows: 

 

Restoration Goals: 

 Restore the stream’s riparian buffer. 

 Create a stable network of headwater streams. 

Restoration Objectives: 

 Plant a functional Montane Alluvial Forest community along with a Montane Oak-Hickory 

Forest to create an effective riparian buffer. 

 Arrest bed elevation lowering and stream widening. 

 Create in-stream habitat by restoring a profile with defined pools and adding woody debris 

habitat structures. 

 Stop bank erosion by developing the appropriate channel dimension and by stabilizing with 

vegetation. 

 Remove the livestock waste pond adjacent to the stream. 

 Exclude livestock from the riparian areas with fencing 

 

3.0 SUCCESS CRITERIA 

 
Table 2. Success Criteria 

Dog Bite Stream 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. 

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

monitoring. 

 

Pre-Restoration 

Feet
Type Approach

As - Built 

Footage or 

Acreage

Stationing

254 EI - 253 10+00 - 12+53

633 R P2/3 663 12+70 - 19+50

349 EI - 318 19+50 - 22+68

1,374 R P2/3 1,332 22+85 - 36+34

458 EI - 448 36+35- 40+82

95 EI - 96 50+00 - 50+96

336 R P2/3 334 50+96 - 54+45

219 R P2/3 245 60+00 - 62+45

3,689

* Easement exceptions for landowner ford crossings were excluded for these calculations.

Table 3. Project Assets

Dog Bite Stream Restoration Site

Project Streams 

Project Segment / 

Reach ID

Stream Mitigation 

Units (SMU)

WOC-1 169

WOC-2 663*

WOC-3 212

WOC-4 1,332*

WOC-5 299

T1-1 64

T1-2 334

P2/3 = Combination of Priority 2 and 3

EI= Enhancement I

R = Restoration

T2 245

TOTAL 1,323

 



Project Watershed

²
2,000 0 2,0001,000

Feet

1:24,000

1 inch equals 2,000 feet
Source: USGS Topographic Quadrangles 
Bakersville (1978), Carvers Gap (1960), 
Micaville (1978), and Spruce Pine (1978)

Project Watershed

Project Streams

White Oak Creek - 0.53 sq. mi.

Tributary 1 - 0.08 sq. mi.

Tributary 2 - 0.07 sq.mi.



Dog Bite Site - NRCS Soil Survey

²
500 0 500250

Feet

1:6,000

1 inch equals 500 feet

Source: Soil Survey of Mitchell County, NC, USDA NRCS, 2004.

Project Easement Boundary
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Parameter

Reach

Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5

Bankfull Width (ft) 6.8 6.4 7.3 7.5 7.0 6.8 9.1 9.6 10.1 11.3 11.6 11.2 7.4 7.4 7.9 8.3 8.1 10.8

Floodprone Width (ft) 26 29 30 32 39 38 - - - - - - 21 22 21 26 29 29

Bankfull Cross-Sectional Area (ft
2
) 4.8 7.1 7.7 6.9 10.8 10.6 12.7 11.9 12.0 9.0 8.9 8.1 5.5 5.4 5.2 6.6 9.0 10.8

Bankfull Mean Depth (ft) 0.7 1.1 1.1 0.9 1.5 1.6 1.4 1.2 1.2 0.8 0.8 0.7 0.7 0.7 0.7 0.8 1.1 1.0

Bankfull Max Depth (ft) 1.0 1.6 1.7 1.8 2.4 2.2 2.3 2.0 1.9 1.3 1.5 1.3 1.2 1.2 1.2 1.7 1.9 2.0

Width/Depth Ratio 9.6 5.8 6.9 8.2 4.5 4.4 - - - - - - 10.0 10.1 12.0 10.4 7.3 10.8

Entrenchment Ratio 3.8 4.5 4.1 4.3 5.6 5.6 - - - - - - 2.8 3.0 2.7 2.9 3.6 2.7

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

d50 (mm) 51 44 18 32 7 0 9.6 2.7 22 66 18 7 65 15 60 26 9 5

d84 (mm) 100 87 60 64 55 8 47 50 41 120 63 17 130 120 130 86 64 17

Parameter

Reach

Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5

Bankfull Width (ft) 9.1 10.7 10.6 11.6 8.7 10.2 11.6 12.3 12.7 12.9 13.2 14.2 8.6 8.5 9.2 8.9 10.0 14.4

Floodprone Width (ft) 26 27 26 26 26 24 - - - - - - 28 29 30 26 40 43

Bankfull Cross-Sectional Area (ft
2
) 6.2 7.2 6.0 5.6 3.8 4.4 16.9 16.7 15.6 17.5 16.2 16.8 7.6 7.7 7.9 7.0 23.2 21.8

Bankfull Mean Depth (ft) 0.7 0.7 0.6 0.5 0.4 0.4 1.5 1.4 1.2 1.4 1.2 1.2 0.9 0.9 0.9 0.8 2.3 1.5

Bankfull Max Depth (ft) 1.2 1.2 1.0 1.0 0.8 0.9 2.6 2.6 2.4 2.7 2.8 3.0 1.3 1.4 1.5 1.4 3.9 4.1

Width/Depth Ratio 13.4 15.9 18.7 24 19.9 23.6 - - - - - - 9.7 9.4 10.7 11.3 4.3 9.5

Entrenchment Ratio 2.8 2.5 2.5 2.2 2.9 2.4 - - - - - - 3.3 3.4 3.3 2.9 4.0 3.0

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

d50 (mm) 94 82 38 85 29 5 0.062 0.062 0.062 0.220 0.170 0.088 100 90 71 83 10 2

d84 (mm) 150 160 110 140 59 35 0.11 0.15 0.17 23.00 0.22 0.18 150 130 120 150 55 18

Substrate

Riffle Pool Riffle

WOC-4 WOC-4 WOC-4

Table 4b. Morphology and Hydraulic Monitoring Summary continued

Dog Bite Stream Restoration Site

Cross-Section 4 Cross-Section 5 Cross-Section 6

WOC-2WOC-2WOC-2

Substrate

Table 4a. Morphology and Hydraulic Monitoring Summary

Dog Bite Stream Restoration Site

Riffle

Cross-Section 3

Pool

Cross-Section 2

Riffle

Cross-Section 1
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Parameter

Reach

Dimension MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5 MY0 MY1 MY2 MY3 MY4 MY5

Bankfull Width (ft) 9.0 8.5 8.2 8.0 8.3 7.9 5.5 5.8 6.7 9.4 5.0 5.9 6.9 7.1 7.4 8.9 6.2 5.1

Floodprone Width (ft) 26 26 25 25 25 37 21 27 21 25 20 25 - - - - - -

Bankfull Cross-Sectional Area (ft
2
) 8.1 7.0 6.1 7.7 10.1 8.9 3.0 3.3 2.9 3.1 2.0 2.5 6.8 6.2 4.5 4.8 3.3 3.3

Bankfull Mean Depth (ft) 0.9 0.8 0.7 1.0 1.2 1.1 0.5 0.6 0.4 0.3 0.4 0.4 1.0 0.9 0.6 0.5 0.5 0.6

Bankfull Max Depth (ft) 1.3 1.1 1.1 1.4 2.2 1.7 0.7 0.9 0.7 0.8 0.6 0.8 1.3 1.6 1.1 1.0 1.1 1.1

Width/Depth Ratio 10.0 10.3 11.0 8.3 6.8 7.0 10.1 10.2 15.5 28.5 12.5 13.9 - - - - - -

Entrenchment Ratio 2.9 3.1 3.0 3.1 3.0 3.2 3.8 4.6 3.1 2.9 4.0 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 - - - - - -

d50 (mm) 90 68 98 52 15 2 90 97 74 68 5 6 0.062 0.062 0.062 0.062 0.440 2.0

d84 (mm) 130 120 170 110 60 8 170 150 240 150 49 42 0.10 0.062 0.062 0.062 29.0 15.0

Table 4c. Morphology and Hydraulic Monitoring Summary continued

Dog Bite Stream Restoration Site

Pool

Cross-Section 9

Riffle

Cross-Section 8

Riffle

Cross-Section 7

T1-2T1-2WOC-4

Substrate
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Table 5. Verification of Bankfull Events 

Dog Bite Stream Restoration Site 

Date of Data Collection Date of Occurrence Method Photo Number 

None in 2010 or 2011  

August 9, 2012 Unknown Photographed on site #1, see below 

November 11, 2013 Unknown Photographed on site #2, see below 

November 11, 2013 Unknown Photographed on site #3, see below 

March 31, 2014 Unknown Photographed on site #4, see below 

March 31, 2014 Unknown Photographed on site #5, see below 

 

      
Photo #1 – Bankfull Evidence (wrack lines), 8/9/2012          Photo #2 – Bankfull Evidence on (wrack lines), 11/11/2013 

 

 
Photo #3 – Bankfull Evidence on (wrack lines), 11/11/2013 

 

      
Photo #4 – Bankfull Evidence on (wrack lines), 3/31/2014      Photo #5 –Bankfull Evidence on (wrack lines), 3/31/2014 

 

 

wrack lines 

wrack lines 

wrack lines 

wrack lines 

wrack lines 
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Table 6. CVS Stem Count Total and Planted by Plot and Species

Dog Bite Stream Restoration Site

PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T

Alnus serrulata hazel alder Shrub 2 2 2

Amelanchier arborea common serviceberry Tree 1 1 1

Betula nigra river birch Tree 1 1 1 1 1 1 3 3 3 2 1 1 1 1 1 1

Calycanthus floridus eastern sweetshrub Shrub 1 1 1

Carya alba mockernut hickory Tree 1 1 1

Clethra alnifolia coastal sweetpepperbush Tree 1 1 1

Cornus amomum silky dogwood Tree 1

Fagus grandifolia American beech Tree 6

Fraxinus pennsylvanica green ash Tree 3 2 1 2 2 2 3

Hamamelis virginiana American witchhazel Tree 2 2 2 1 1 1 1 1 1

Ilex verticillata common winterberry Shrub 1 1 1

Juglans nigra black walnut Tree 3 3 3 3 3 3 1 1 1 1

Lindera benzoin Northern spicebush Tree 1

Liriodendron tulipifera tuliptree Tree 2 2 4 4 4 5 1 1 1 2 2 2 1 1 1 1 1 1 1 1 2

Nyssa sylvatica blackgum Tree 1 1 2 1 1 1 1

Pinus strobus eastern white pine Tree 17 1

Platanus occidentalis American sycamore Tree 6 6 6 1 1 1 1

Quercus alba white oak Tree 1 1 1 7 7 7 4 4 4 1 1 1 2 2 2 1 1 2

Quercus montana chestnut oak Tree 1 1 3 2 2 2 2 2 2 2 2 2

Quercus palustris pin oak Tree 1 1 1 1 1 1 1 1 1

Quercus phellos willow oak Tree 1 9 9 9

Rhus sp. sumac Shrub 11

Robinia pseudoacacia black locust Tree 1

Salix nigra black willow Tree 2

Sambucus canadensis American elderberry Tree 2

12 12 19 19 19 22 16 16 54 12 12 14 8 8 14 9 9 13 7 7 12

6 6 8 6 6 7 8 8 13 5 5 6 5 5 8 7 7 10 6 6 9

486 486 769 769 769 890 647 647 2185 486 486 567 324 324 567 364 364 526 283 283 486

1 1 1 1

0.02 0.02 0.02 0.02 0.02

1 1

0.02 0.02

1

Stem count

size (ares)

size (ACRES)

Species count

Stems per ACRE

Scientific Name Common Name Species Type

Dog Bite-A-0001 Dog Bite-A-0002 Dog Bite-A-0003 Dog Bite-A-0004 Dog Bite-A-0005 Dog Bite-A-0006 Dog Bite-A-0007
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Table 6. CVS Stem Count Total and Planted by Plot and Species Cont.

Dog Bite Stream Restoration Site

PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T

Aesculus flava yellow buckeye Tree 7

Alnus serrulata hazel alder Shrub 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3

Amelanchier arborea common serviceberry Tree 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Betula nigra river birch Tree 7 7 9 3 3 6 3 3 4 3 3 3 6 6 6 7 7 7

Calycanthus floridus eastern sweetshrub Shrub 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4

Carpinus caroliniana var. virginiana American hornbeam Tree 1

Carya sp. hickory Tree 2

Carya alba mockernut hickory Tree 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1

Clethra alnifolia coastal sweetpepperbush Tree 1 1 1

Cornus amomum silky dogwood Tree 1

Fagus grandifolia American beech Tree 6 1 5

Fraxinus pennsylvanica green ash Tree 2 2 11 8 1 1

Hamamelis virginiana American witchhazel Tree 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3

Ilex verticillata common winterberry Shrub 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Juglans nigra black walnut Tree 7 7 8 7 7 8 7 7 8 7 7 7 4 4 4

Lindera benzoin northern spicebush Shrub 1

Liriodendron tulipifera tuliptree Tree 12 12 16 11 11 18 11 11 15 12 12 14 8 8 8

Nyssa sylvatica blackgum Tree 2 2 4 4 4 4 5 5 7 5 5 5 6 6 6

Pinus strobus eastern white pine Tree 18 9 6

Platanus occidentalis American sycamore Tree 7 7 8 6 6 11 6 6 7 6 6 6 6 6 6 6 6 6

Quercus oak Tree 2 2 2 3 3 3 15 15 15

Quercus alba white oak Tree 16 16 17 14 14 16 17 17 17 16 16 16 16 16 16 6 6 6

Quercus michauxii swamp chestnut oak Tree 1 1 1

Quercus montana chestnut oak Tree 7 7 9 3 3 4 3 3 5 4 4 4 3 3 3 5 5 5

Quercus palustris pin oak Tree 3 3 3

Quercus phellos willow oak Tree 9 9 10 9 9 10 10 10 10 8 8 8 8 8 8

Rhus glabra smooth sumac Shrub 11

Rhus sp. sumac shrub 4 3

Robinia pseudoacacia black locust Tree 1 1 1

Salix nigra black willow Tree 2

Sambucus canadensis American elderberry Tree 2

Unknown Shrub or Tree 2 2 2 70 70 70

83 83 148 66 66 111 71 71 107 73 73 76 72 72 73 114 114 114

17 17 25 14 14 20 14 14 20 15 15 16 16 16 17 8 8 8

480 480 827 388 388 653 410 410 619 422 422 439 416 416 422 659 659 659

0.17

Stem count

size (ares)

size (ACRES)

Species count

7

0.17

7

0.17 0.17 0.17 0.17

Stems per ACRE

Scientific Name Common Name Species Type

MY3 (2012) MY2 (2011) MY1 (2010) MY0 (2010)MY4 (2013)MY5 (2014)

7 7 7 7
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Table 7. Vegetation History (stems/acre)

Dog Bite Stream Restoration Site

Plot Number MY-00 MY-01

planted total planted total planted total planted total

1 809 647 567 647 526 728 526 728 486 728

2 688 647 850 850 850 890 809 849 769 890

3 647 567 567 567 567 1,416 567 1,497 647 2,185

4 567 242 202 202 162 202 162 445 486 567

5 607 324 445 445 445 445 405 607 324 567

6 728 202 40 40 40 40 0 0 364 526

7 567 283 283 324 283 607 202 324 283 486

Buffer Average 422 439 410 619 382 636 480 827

MY-02 MY-03 MY-04 MY-05

 
 

 

4.0 EEP RECOMMENDATIONS AND CONCLUSIONS 
 

The stream is functioning as designed and has not developed any significant problems. The monitored 

cross-sections and profiles indicate some changes over the course of monitoring, but the stream in these 

areas is not trending towards instability.  

 

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 revealed that the planted vegetation is growing 

well with 480 stems/acre. The planted vegetation has been doing well, with some plots experiencing more 

mortality than others. This mortality can be attributed to normal losses after the initial planting as well as 

aggressive growth from the site’s herbaceous vegetation. The site also has vigorous volunteers, which will 

increase the overall vegetation success of the site.  

 

Overall the 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 with the requested 1,323 SMUs. 
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Pre-Construction Photos (2006) 
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Post-Construction Photos MY-05 

 
Photo Point 1: View looking upstream, from ford crossing near Station 12+50. 3/31/14 - MY 05 

 

 
Photo Point 2: View looking downstream, near Station 14+00. 3/31/14 - MY 05 

 

 
Photo Point 3: View looking upstream at the confluence of WOC and T1. 3/31/14 - MY 05 
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Photo Point 4: View looking upstream taken near Station 20+50. 3/31/14 - MY 05 

 

 
Photo Point 4: View looking downstream near Station 20+50. 3/31/14 - MY 05 

 

 
Photo Point 5: View left side of stream at WOC, near Station 26+25. 3/31/14 - MY 05 
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Photo Point 5: View right side of stream, near Station 26+25. 3/31/14 - MY 05 

 

 
Photo Point 6: View looking upstream at T2, near Station 27+75. 3/3/14 - MY 05 

 

 
Photo Point 7: View looking upstream near Station 29+25. 3/31/14 - MY 05 
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Photo Point 7: View looking downstream near Station 29+25. 3/31/14 - MY 05 

 

 
Photo Point 8: View looking upstream near Station 34+00. 3/31/14 - MY 05 

  

 
Photo Point 9: View looking upstream near Station 39+25. 3/3/14 - MY 05 
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Photo Point 9: View looking downstream near Station 34+00. 3/31/14 - MY 05 

 

 
Photo Point 10: View looking upstream on T1 near Station 51+00. 3/3/14 - MY 05 

 

 
Photo Point 10: View looking downstream on T1 near Station 51+00. 3/31/14 - MY 05 
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Photo Point 11: View looking upstream on T1 near Station 52+50. 3/31/14 - MY 05 

 

 
Photo Point 12: View looking upstream on T2 near Station 60+50. 3/31/14 - 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 




