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1.0 EXECUTIVE SUMMARY

The Briles Stream Restoration Site (hereafter referred to as the “Site) is situated within the US Geological
Survey (USGS) hydrologic unit 03040103 and NC Division of Water Quality (NCDWQ) Priority Sub-
basin 03-07-09. The Site is located on an 87-acre parcel owned by Mr. and Mrs. Kenneth Briles. It is
located southeast of the intersection of Ross Wood Road and Pleasant Grove Road in Trinity, Randolph
County, North Carolina. The primary land uses on the property include rangeland (pasture), a chicken
egg farm, and forest. The Site stream, Unnamed Tributary to Jackson Creek (UTJC), became impaired
due to poor grazing management and human impacts. This report (compiled based on NC Ecosystem
Enhancement Program (NCEEP) Procedural Guidance and Content Requirements for EEP Monitoring
Reports Version 1.4 dated 11/7/11) summarizes data for Year 4 (2012) monitoring.

The project goals are to:
e Restore stable channel morphology capable of moving flows and sediment provided by its
watershed.
e Restore riparian habitat and functions.
e Improve water quality and reduce land and riparian vegetation loss resulting from lateral erosion
and bed degredation.
e Improve aquatic and terrestrial habitat.

The above project goals were achieved through the following project objectives:
e Build appropriate C4 and B4c channels with stable channel dimensions.
e Plant a functional Bottomland Hardwood Forest community to create an effective riparian buffer.
e Exclude livestock from riparian areas.
e Preserve portions of the Site that currently function as a stable riverine system.

During Year 4 (2012) monitoring eight vegetation plots were sampled. Overall, the Site met or exceeded
vegetation success criteria, with an average of 385 stems-per-acre. Six of the eight plots met or exceeded
the success criteria of 290 stems-per-acre (minimum stem count after 4 years). Vegetation Plots 2 and 7
were each one stem shy of meeting success criteria. When counting natural recruits of silky dogwood
(Cornus amomum), vegetation plot 2 exceeds success criteria. Decreasing planted stem counts may be
attributed to competition from an increasing density of blackberry (Rubus sp.), particularly along reaches
UTJC1 and UTJC3, in and adjacent to Vegetation Plots 3, 4, 7, and 8. Additionally, several stems of
Chinese privet (Ligustrum sinense) were observed throughout the Site and will continue to be monitored
into monitoring year 5.

A visual assessment and geomorphic survey were completed for the Site, and indicated that the project
reaches were performing within established success criteria ranges as shown below. No significant bank
erosion was recorded, and the geomorphic measurements are within the range of design parameters. The
forded crossing on reach UTJC Reach 1 was observed to be stable and performing as constructed. No
indicators of bankfull events were observed during the 2012 monitoring period; however, two bankful
events have previously been documented during the 2010 and 2011 monitoring seasions.

Stream Success Criteria (from approved Mitigation Plan 2008):
e Little or no change from the as-built cross-sections.
e Pools shall maintain design depths with lower water surface slopes, while the riffles should
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remain shallower with steeper water surface slopes.

e Sediment transport shall remain relatively unchanged with respect to aggradation and deposition
of sediments.

e There should be no visual indicators of instability.

e A minimum of two bankfull events must occur in separate years within the five-year monitoring.

Summary information/data related to the occurrence of items such as beaver or encroachment and
statistics related to performance of various project and monitoring elements can be found in tables and
figures within this report’s appendices. Narrative background and supporting information formerly found
in these reports can be found in the Baseline Monitoring Report (formerly Mitigation Plan) and in the
Mitigation Plan (formerly the Restoration Plan) documents available on the NCEEP website. All raw
data supporting the tables and figures in the appendices is available from NCEEP upon request.

2.0 METHODOLOGY

2.1 Vegetation Assessment

Eight vegetation plots were established and marked after construction with one half-inch metal conduit
and pin flags. The plots are 10 meters square and are located randomly within the Site. These plots were
surveyed in October for the Year 4 (2012) monitoring season using the CVS-EEP Protocol for Recording
Vegetation, Version 4.2 (Lee et al. 2008) (http://cvs.bio.unc.edu/methods.htm); results are included in
Appendix C. The taxonomic standard for vegetation used for this document was Flora of the Southern
and Mid-Atlantic States (Weakley 2012).

2.2 Stream Assessment

Annual stream monitoring was conducted in October 2012. Five permanent cross-sections, three riffle
and two pool, were established and will be used to evaluate stream dimension; locations are depicted on
Figure 2 (Appendix B). Cross-sections are permanently monumented with one half-inch by 4-foot PVC
posts at each end point. Cross-sections were surveyed to provide a detailed measurement of the stream
and banks including points on the adjacent floodplain, top of bank, bankfull, breaks in slope, edge of
water, and thalweg. Data will be used to calculate width-depth ratios, entrenchment ratios, and bank
height ratios for each cross-section. In addition, photographs and pebble counts will be conducted at each
permanent cross-section location annually.

Two monitoring reaches totaling approximately 1700-linear feet were established and will be used to
evaluate stream pattern and longitudinal profile; locations are depicted on Figure 2 (Appendix B).
Longitudinal profile measurements include average water surface slopes, facet slopes, and pool-to-pool
spacing. Twenty-three permanent photo points were established throughout the restoration reach;
locations are depicted on Figure 2 (Appendix B). In addition, visual stream morphology stability
assessments were completed in each of the monitoring reaches to assess the channel bed, banks, and in-
stream structures.
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Directions from Raleigh:

= Take US-64 West toward Asheboro.

After approx. 72 miles, turn left onto Old US-64.
Travel 2.6 miles, then turn left onto Ross Wood Road.

Site is 1.2 miles on the right.
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=
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Table 1. Project Components and Mitigation Credits
Briles Stream Restoration Site (EEP Project Number 047)

Mitigation Credits

Stream Riparian Wetland Buffer
Type Restoration Restoration Equivalent Restoration Restoration Equivalent
Totals 1787 594 - - -
Projects Components
Project Elj(ilr?;!]rg Priorit Restoration/ Rels:ti%ratlon Mitioati
Component/ | Station Range y Restoration ear tigation Comment
Reach ID Footage/ Approach Equivalent Footage/ Ratio
quivale
Acreage Acreage

UTJC1 10+00- 24+25 1358 P2 Restoration 1425 1:1

UTJC2 24+47—- 28+09 355 P3 Restoration 362 1:1

UTJC3 50+00- 58+17 784 P3 Enhancement 1 817 151

UTJC4 28+88- 33+96 508 -- Preservation 508 5:1

Component Summation

Restoration Level

Stream (linear footage)

Riparian Wetland (acres)

Buffer (square footage)

Restoration 1787 - -
Enhancement | 817 -
Preservation 508
Totals 3112 -- -
Mitigation Units 2381 SMUs - --
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Table 2. Project Activity and Reporting History
Briles Stream Restoration Site (EEP Project Number 047)

Elapsed Time Since Grading Complete: 5 years 1 month
Elapsed Time Since Planting Complete: 5 years 1 month
Number of Reporting Years: 4

Data Collection Completion
Activity or Deliverable Complete or Delivery
Restoration Plan 2003/2004 December 2005
Final Design — Construction Plans September 2006
Construction November 2007
Containerized, bare root and B&B plantings November 2007
Mitigation Plan / As-built (Year 0 Monitoring — baseline) December 2007 January 2008
Year 1 Monitoring (2009) March 2009 November 2009
Year 2 Monitoring (2010) October 2010 January 2011
Year 3 Monitoring (2011) August 2011 November 2011
Year 4 Monitoring (2012) November 2012 December 2012

Table 3. Project Contacts Table
Briles Stream Restoration Site (EEP Project Number 047)

Designer KCI Associates of NC

Landmark Center Il, Suite 220

4601 Six Forks Rd. Raleigh, NC 27609
Adam Spiller (919) 783-9214

Construction Contractor L-J, Inc.

Richard Goodwin (803) 929-1181

220 Stoneridge Drive, Suite 405, Columbia, SC 29210

Survey Contractor KCI Associates of NC
Landmark Center Il, Suite 220

Adam Spiller (919) 783-9214

4601 Six Forks Rd., Raleigh, NC 27609

Planting Contractor Habitat Assessment and Restoration Program, Inc.

Alan Peoples (704) 945-0881

9305-D Monroe Road, Charlotte, NC 28270

Seed Mix Source Evergreen Seed Company
(919) 567-1333
Nursery Stock Suppliers Foggy Mountain Nursery
(919) 524-5304
Baseline Data Collection and Years 1-3 Kimley-Horn and Associates, Inc.
Monitoring Performers 3001 Weston Parkway, Cary, NC 27513

Daren Pait (919) 677-2000

Year 4 - 5 Monitoring Performer Axiom Environmental, Inc.
218 Snow Avenue, Raleigh, NC 27603
Grant Lewis 919-215-1693
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Table 4. Project Attribute Table

Briles Stream Restoration Site (EEP Project Number 047)

Project Information

Project Name

Briles Stream Restoration Site

Project County

Randolph

Project Area

13.4 acres

Project Watershed Summary Information

Physiographic Region Piedmont
Ecoregion Carolina Slate Belt
Project River Basin Yadkin

USGS 8-digit HUC 03040103

USGS 14-digit HUC 03040103050030
NCDWQ Subbasin 03-07-09

Project Drainage Area 0.6 square miles
Project Drainage Area Impervious Surface <1%

Watershed Type Rural

Reach Summary Information

Parameters Reach UTJC1 Reach UTJC22
Restored/Enhanced Length (linear feet) 1425 362
Drainage Area (square miles) 0.4 0.6
NCDWQ Index Number 13-2-2 13-2-2
NCDWQ Classification C C

Valley Type/Morphological Description VI1I1/C4 VI1I1/B4c
Dominant Soil Series Georgeville Silt Loam

Drainage Class Well Drained

Soil Hydric Status Nonhydric

Slope 0.0090

FEMA Classification Zone C

Percent Composition of Exotic Invasives

<5

Regulatory Considerations

Regulation

Applicable

Waters of the U.S. —Sections 404 and 401

Yes-Received Appropriate Permits

Endangered Species Act

No

Historic Preservation Act No
CZMA/CAMA No
FEMA Floodplain Compliance No
Essential Fisheries Habitat No
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APPENDIX B
VISUAL ASSESSMENT DATA
Figure 2. Monitoring Plan View
Tables 5A-5D. Visual Stream Morphology Stability Assessment
Table 6. Vegetation Condition Assessment Table
Stream Fixed-Station Photographs
Vegetation Monitoring Photographs
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Table 7. Vegetation Plot Criteria Attainment
Briles Stream Restoration Site (EEP Project Number 047)

Vegetation Plot ID Vegetation Survival Threshold Met? Tract Mean

1 Yes

No*

Yes

Yes

75%
Yes 0

Yes

~N (OO W

No

8 Yes

*Based on planted stems alone, this plot doesn’t meet success criteria; however, when including naturally recruited stems of silky
dogwood (Cornus amomum) this plot was well-above 290 stems per acre.

Briles Stream Site (final) Axiom Environmental, Inc. Monitoring Year 4 of 5 (2012)
EEP Project Number 047 January 2013
Randolph County, North Carolina Appendices




Table 8. CVS Vegetation Plot Metadata
Briles Stream Restoration Site (EEP Project Number 047)

Report Prepared By

Corri Faquin

Date Prepared

11/20/2012 12:42

database name

Axiom-EEP-2012-A.mdb

database location

C:\Documents and Settings\pperkinson\Desktop

computer name

PHILLIP-LT

DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT ------------

Metadata

Description of database file, the report worksheets, and a summary of project(s) and project data.

Proj, planted

Each project is listed with its PLANTED stems per acre, for each year. This excludes live stakes.

Proj, total stems

Each project is listed with its TOTAL stems per acre, for each year. This includes live stakes, all planted
stems, and all natural/volunteer stems.

Plots List of plots surveyed with location and summary data (live stems, dead stems, missing, etc.).

Vigor Frequency distribution of vigor classes for stems for all plots.

Vigor by Spp Frequency distribution of vigor classes listed by species.

Damage List of most frequent damage classes with number of occurrences and percent of total stems impacted by each.
Damage by Spp Damage values tallied by type for each species.

Damage by Plot

Damage values tallied by type for each plot.

Planted Stems by Plot and Spp

A matrix of the count of PLANTED living stems of each species for each plot; dead and missing stems are
excluded.

PROJECT SUMMARY

Project Code 47

project Name Briles

Description Stream Restoration in Randolph county, North Carolina
River Basin Yadkin-Pee Dee

length(ft) 2628

stream-to-edge width (ft) 50

area (sq m) 24412.45

Required Plots (calculated) 8

Sampled Plots 8

Briles Stream Site (final)
EEP Project Number 047
Randolph County, North Carolina

Axiom Environmental, Inc. Monitoring Year 4

of 5 (2012)

January 2013

Appendices



Table 9. Total and Planted Stems by Plot and Species

Briles Stream Restoration Site EEP Project Code 47 Current Plot Data (MY4 2012) Annual Means
047-01-0001 047-01-0002 047-01-0003 047-01-0004 047-01-0005 I 047-01-0006 I 047-01-0007 I 047-01-0008 MY4 (2012) MY3 (2010) MY2 (2009) MY1 (2008) MYO0 (2007)
Scientific Name Common Name Species Type PnolS [P-all |T PnolS [P-all |T |Pnots]p-an [PnoLs]p-an PnolS|P-all T P-all PnolS|P-all T PnolS |P-all
Alnus serrulata hazel alder Shrub 1 1 1 1 1
Betula nigra river birch Tree 2 2 2 2 1 8 8 7 7 7 7 7 15 15 15 15 15
Callicarpa americana American beautyberry|Shrub 1 1 1 1 1 1 2 2|
Celtis laevigata sugarberry Tree 6) 6 6
Celtis occidentalis common hackberry |Tree 1 1 1 1 1
Cercis canadensis eastern redbud Tree 1 1 1 2 2
Cornus amomum silky dogwood Shrub 3 2 4 4 5 1 1 1 4 4 4 18 5 16 16| 35 35 19 45 45 19 a4
Diospyros virginiana common persimmon |Tree 1 1 1 2 2 2 3
Fraxinus nigra black ash Tree 1 1 1 1 1 1 1 1 1
Fraxinus pennsylvanica green ash Tree 1 1 1 1 2 2 2 3 5 5 5 2 2 2 15 13 13 13 16 16 27 27 27 26 26
Juglans walnut Tree 2 2| 1 1 1
Liriodendron tulipifera tuliptree Tree 2 1 1 1 2 7 7 3 3 3 3 3] 8 8 8 8 8
Platanus occidentalis American sycamore |Tree 1 1 1 1 1 2 2 2| 2 2| 3 3 3] 3 3
Prunus serotina black cherry Tree 1 1 1 1 1
Quercus pagoda cherrybark oak Tree 1 1 1 1 2 2 2| 1 1 1 6 6 3 3 3] 8 8 11 11 11 11 11
Quercus phellos willow oak Tree 2 2 2| 2 2
Salix nigra black willow Tree 1 1 1 1 5 5 5 5 7 7 5 7 7 3 3 4 4 3
Salix sericea silky willow Shrub 2 2 2 2 2 6 6 9 9 12 12, 10 10| 11
Sambucus canadensis Common Elderberry |Shrub 3 3 1 1 1 1 2 5 5 1 1 9 9 10 10 11
Sambucus nigra European black elderb{Shrub 1 1 1 1 1 1
Ulmus americana American elm Tree 1 1 1 1 1 1
Stemcount] 14| 15| 15 6| 14| 14 8 8 8 9| 12 12 gl 13 13| 12| 12| 12 6 6 6l 14| 14| 14 77| 94| 94 40| 3] 63 55/ 96 96] 85 135/ 135] 85| 135 135
size (ares) 1 1 1 1 1 1 1 1 8 8 8 8 8
size (ACRES) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.20 0.20 0.20 0.20 0.20
Species count 6 6 6 4 7 7 5 5 5 8 10 10 5 6 6 6 6 6 4 4 4 6 6 6 20 20 20| 9 11 11 8 10 10) 7 10 10| 8 11 11
Stems per ACRE] 566.6] 607 607] 242.8| 566.6| 566.6] 323.7| 323.7| 323.7| 364.2| 485.6| 485.6] 323.7| 526.1| 526.1] 485.6| 485.6| 485.6] 242.8| 242.8| 242.8] 566.6| 566.6| 566.6] 385| 470| 470] 202.3| 318.7| 318.7] 278.2| 485.6| 485.6] 430| 682.9| 682.9] 430| 682.9| 682.9

Color for Density

Exceeds requirements by 10%

Exceeds requirements, but by less than 10%
Fails to meet requirements, by less than 10%
Fails to meet requirements by more than 10%




APPENDIX D
STREAM SURVEY DATA
Cross-section Plots
Longitudinal Profile Plots
Substrate Plots
Tables 10a-b. Baseline Stream Data Summary
Tables 11a-b. Monitoring Data

Briles Stream Site (final) Axiom Environmental, Inc. Monitoring Year 4 of 5 (2012)
EEP Project Number 047 January 2013
Randolph County, North Carolina Appendices
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Table 10a.1 Baseline Stream Data Summary
Briles Stream Restoration Site/047 - UTJC1 (1,425 feet)

Transport parameters

Parameter Gauge® Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline
Dimension and Substrate - Riffle Only LL UL Eq. | Min | Mean | Med | Max | SD°| n Min | Mean | Med | Max | SD°| n Min | Med | Max | Min | Mean | Med | Max | SD® n
Bankfull Width (ft) 7.617 | 8.419 | 8.018 85 15.2 117 288 | 893 4 9.0 13.1 12.6 18.0 37 6 15.4 13.4 13.8 14.2 2
Floodprone Width (ft) 20 42 44 60 16 4 13 114 150 200 79 6 >35 38 43 >48 2
Bankfull Mean Depth (ft) 1.063 | 1.175] 1.119 0.6 14 14 22 | o653 4 0.9 12 12 15 |0.2449 6 11 11 12 12 2
'Bankfull Max Depth (ft) 15 2.0 18 28 | 0556 4 13 1.6 1.6 2 |ozs72| 6 15 1.9 2.0 2.0 2
Bankfull Cross Sectional Area (ft?) 10.92 | 12.07 | 11.49 | 151 17.6 18.2 188 | 1.626 4 10.4 15.3 135 223 |5.0408] 6 17.0 15.9 16.1 16.2 2
Width/Depth Ratio 38 16.3 8.2 449 | 1847 4 7.6 115 9.7 18 44922 6 14.0 113 11.9 12.4 2
Entrenchment Ratio 18 35 37 47 | 1204 4 13 75 8.4 14.4 | 5.361 6 >2.2 2.7 31 >3.5 2
'Bank Height Ratiof 1.0 17 1.9 1.8 | 0.408 4 1.0 1.0 1.0 1.0 0.0 6 1.0 1.0 1.0 1.0 2
Profile
Riffle Length (ft) 20 46 44 115 |40.91] 19
Riffle Slope (ft/ft) 0.004 | 0.008 0.012 0.003 | 0.04 0.076 0.005 | 0.009 | 0.012 § 0.001 | 0.01 0.01 | 0.016 | 0.006 19
Pool Length (ft) 28 108 15 30 7 12 10 27 |8.9069| 17
Pool Max depth (ft) 1 1.23 412 |1.7387| 17
Pool Spacing (ft) 38 181 46 154 50 82 78 157 | 45.77 17
Pattern
Channel Beltwidth (ft) 50 75 135 77 31 51 56 60 12.87 5
Radius of Curvature (ft) 25 57 14.5 26.8 20 50 28 41 42 55 11.03 14
Rc:Bankfull width (ft/ft) 0.9 6.7 1 1.6 15 3.2 2 3 3 4
Meander Wavelength (ft) 50 100 70 148 105 170 78 92 91 110 | 13.15 6
Meander Width Ratio 1.7 5.9 3.6 13 5 2.2 3.7 4.1 4.3

Reach Shear Stress (competency) Ib/f* 0.69888 0.58344 0.71136
Max part size (mm) mobilized at bankfull 53.6750893 44.47063129 54.67420176
Stream Power (transport capacity) W/m? 120.5568 128.0916 143.1612
Additional Reach Parameters
Rosgen Classification G4c/E4/C4/5 C4 C4 C4
Bankfull Velocity (fps) 3.805 | 4.206 | 4.005 1.8-3.6 3-3.8
Bankfull Discharge (cfs) 43.73 | 48.33 | 46.03 50-65
Valley length (ft)
Channel Thalweg length (ft) 1375 1446 1432
Sinuosity (ft) 1 1.5 1.2 1.1
Water Surface Slope (Channel) (ft/ft) 0.004-0.012 0.007-0.012 0.005 0.0063
BF slope (ft/ft) 0.005 0.0057

*Bankfull Floodplain Area (acres)

“9% of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section surveys and the longitudinal profile.

3. Utilizing survey data produce an estimate of the bankfull floodplain area in acres, which should be the area from the top of bank to the toe of the terrace riser/slope.

4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3
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2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).




Table 10a.2 Baseline Stream Data Summary
Briles Stream Restoration Site/047 - UTJC?2 (362 feet)
Parameter Gauge’ Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline
Dimension and Substrate - Riffle Only LL UL Eq. Min | Mean| Med | Max | SD° n Min | Mean| Med | Max | SD° n Min Med | Max | Min | Mean| Med | Max | SD° n
Bankfull Width (ft) 9.068 | 10.02 | 9.545 22.9 1 9.0 95 10.0 2 14.3 15.8 1
Floodprone Width (ft) 37 1 13 17 21 2 19 32 >60 1
Bankfull Mean Depth (ft) 1.21 |1.337|1.274 038 1 11 12 12 2 12 13 1
'Bankfull Max Depth (ft)] 22 1 13 14 15 2 25 23 1
Bankfull Cross Sectional Area (ftz) 14.38 | 15.9 | 15.14 18.8 1 104 10.6 10.7 2 17.0 19.8 1
Width/Depth Ratio 279 1 8.0 10.0 12.0 2 12.0 12.6 1
Entrenchment Ratio 16 1 13 18 2.3 2 2.3 >3 1
'Bank Height Ratio 2 1 1.0 1.0 1.0 2 1.0 1.0 1
Profile
Riffle Length (ft) 17 | 150 232 2
Riffle Slope (ft/ft) 0.004 | 0.008 0.012 0.01 | 0.015 0.02 0.005 | 0.009 | 0.012 | 0.005 | 0.006 0.006 2
Pool Length (ft) 3 25 15 30 8 11 14 2
Pool Max depth (ft) 0.5 0.94 1.38 2
Pool Spacing (ft) 30 59 28 86 256 1
Pattern
Channel Beltwidth (ft) 50 45 70 28 29 30 2
Radius of Curvature (ft) 25 57 13 42 28 100 44 53 48 66
Rc:Bankfull width (ft/ft) 0.8 6.7 1.3 4.4 2 7 2.8 3.4 3 4.2
Meander Wavelength (ft) 50 100 96 136 72 215 45 63 81 2
Meander Width Ratio 1.7 5.9 4.5 5 5 1.7 1.8 1.9

Transport parameters |

Reach Shear Stress (competency) Ib/f? 0.39936 0.63648 0.454272
Max part size (mm) mobilized at bankfull 29.9589873 48.6910315 34.26324512 I
Stream Power (transport capacity) W/m? 120.5568 128.0916 84.38976

Additional Reach Parameters
Rosgen Classification G4c/E4AICA/5 B4c B4c C4
Bankfull Velocity (fps) 3.867 | 4.274 | 4.071 2.1 3-3.8
Bankfull Discharge (cfs) 58.56 | 64.72 | 61.64 50-65
Valley length (ft)
Channel Thalweg length (ft) 365 362 353
Sinuosity (ft) 1 1.2 1.1 1.05
Water Surface Slope (Channel) (ft/ft) 0.004-0.012 0.013 0.06 0.0047
BF slope (ft/ft) 0.06 0.0043
®Bankfull Floodplain Area (acres)|
*0% of Reach with Eroding Banks|
Channel Stability or Habitat Metric
Biological or Other

Shaded cellsindicate that these will typically not be filled in.

1 = The digtributions for these parameters can include information from both the cross-section surveys and the longitudinal profile. 2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).

3. Utilizing survey data produce an estimate of the bankfull floodplain areain acres, which should be the area from the top of bank to the toe of the terrace riser/d ope.
4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3
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Table 10b.1 Baseline Stream Data Summary (Substrate, Bed, Bank, and Hydrologic Containment Parameter Distributions)
Briles Stream Restoration Site/047 - UTJC1 (1,425 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline

'Ri% / Ru% / P% / G% / S%
1SCco% / Sa% / G% / C% / B% / Be% 14 27 a7 7 5
1416/ d35/d50 / d84 / d95 / diP / di*P (mm)] 03| 12| 6.1 106| 619

*Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9 / 5.0-9.9 / >10|
®Incision Class <1.2 / 1.2-1.49 / 1.5-1.99 / >2.0|

Shaded cells indicate that these will typically not be filled in.

1 = Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of hydrologic containment in the pre-existing and the rehabilitated states as well as comparisons to the reference distributions.

ER and BHR have been addressed in prior submissions as a subsample (cross-sections as part of the design survey), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution distribution of these parameters, leaving the reader/consumer with a sample that is weighted heavily on the stable sections of
the reach. This means that the distributions for these parameters should include data from both the cross-section surveys and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

a more complete sample distribution for these parameters, thereby providing the distribution/coverage necessary to provide meaningful comparisons.
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Table 10b.2 Baseline Stream Data Summary (Substrate, Bed, Bank, and Hydrologic Containment Parameter Distributions)
Briles Stream Restoration Site/047 - UTJC2 (362 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline

'Ri% / Ru% / P% / G% / S%
1SCco% / Sa% / G% / C% / B% / Be% 14 27 a7 7 5
1416/ d35/d50 / d84 / d95 / diP / di*P (mm)] 03| 12| 6.1 106| 619

*Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9 / 5.0-9.9 / >10|
®Incision Class <1.2 / 1.2-1.49 / 1.5-1.99 / >2.0|

Shaded cells indicate that these will typically not be filled in.

1 = Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of hydrologic containment in the pre-existing and the rehabilitated states as well as comparisons to the reference distributions.

ER and BHR have been addressed in prior submissions as a subsample (cross-sections as part of the design survey), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution distribution of these parameters, leaving the reader/consumer with a sample that is weighted heavily on the stable sections of
the reach. This means that the distributions for these parameters should include data from both the cross-section surveys and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

a more complete sample distribution for these parameters, thereby providing the distribution/coverage necessary to provide meaningful comparisons.
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Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Briles Stream Restoration Site/047
Cross Section 1 (Riffle) Cross Section 2 (Pool) Cross Section 3 (Riffle) Cross Section 4 (Riffle) Cross Section 5 (Pool)
Based on fixed baseline bankfull elevation * Base | MYl | my2 | my3 | mv4 | mys | My+ | Base | My1 | my2 | My3 | Mmya | my5 | MY+ | Base | My1 | my2 | My3 | mya | My5 | my+ | Base | Myl | my2 | My3 | mv4a | mys | my+ | Base | Myl | My2 | my3 | My4 | Mys | my+

Record elevation (datum) used | 637.2 | 637.2]637.2 | 637.2 | 637.2 637 | 637 | 637 | 637 |637.3 632.8 | 632.8 | 632.8 | 632.8 | 632.8 629.9 | 629.9 | 629.9 | 629.9 | 629.9 628.9 | 628.9 | 628.9 | 628.9 | 629

Bankiull Width (ft)| 13.4 | 16.47 | 14.2 | 14.28 | 13.5 15.36 | 17.04 | 16.12 [ 16.25 | 19.4 14.2 | 13.85 | 16.69 [ 18.91 | 12.9 15.8 [ 19.62 | 21.34 | 18.6 | 15.4 14.0 |16.12 | 1554 [ 16.89 | 15.3

Floodprone Width (ft)| >48 | 49.05 | 50.28 | 49.04| 55 60.27 | 57.95 | 59.51 | 57.49 | NA 38 |42.42|4354|46.14] 42 >60 |68.03]67.95|67.89] 70 78.65| 78.7 | 78.45|78.37| NA

Bankifull Mean Depth ()] 1.2 | 1.06 | 114 | 1.13 | 1.2 12 | 122 [ 118 | 122 | 12 1.1 | 125 [ 116 | 1.04 | 13 23 [ 121|112 | 122 | 14 15 | 14 [ 142|136 | 15
Bankiull Max Depth (ff)] 1.9 | 2.08 | 2.37 | 2.23 | 2.2 22 [ 236 ] 233|236 | 25 20 [ 251 ] 25 [ 277 | 26 13 | 278 | 28 [ 272 ] 3 35 | 28 | 279 | 285 | 2.9

Bankfull Cross Sectional Area (f%)] 15.9 | 17.46 | 16.16 | 16.21 | 16.4 18.9 | 20.86 | 19.01 | 19.84| 232 162 | 17.3 | 1933|1972 161 19.8 [ 23.65| 23.9 [22.61] 218 21.4 (22.61]22.02 2297 | 22.2
Bankfull Width/Depth Ratio|] 11.3 | 15.54 [ 12.46 | 12.64 | 11.1 12.49 | 13.97 | 13.66 | 13.32| NA 12.4 | 11.08 | 14.39 [ 18.18 | 10.3 12.6 [ 16.21 | 19.05[15.25 | 10.8 8.83 [11.51[10.94 | 12.42| NA

Bankiull Entrenchment Ratio| >3.5 | 2.98 | 3.54 | 3.43 | 4.1 392 | 34 | 369 | 354 | NA 27 | 306 | 261|244 ] 33 >3.0 | 3.47 | 318 | 365 | 4.6 571 | 488 | 5.05 | 464 | NA

Bankiull Bank Height Ratio] 1.0 | 1.0 | 1.0 | 1.0 1 11 | 11 | 10 1 1 1.0 | 10 | 11 1 1 1.0 | 10 | 10 1 1 1.0 | 10 | 10 1 1

Cross Sectional Area between end pins (ftz) 67 67 67 67 -- 84 84 84 84 -- 146 146 146 146 -- 86 86 86 86 -- 82 82 82 82 --
dso (mm)| 0.14 | 31 8 | 7.84 | 348 027 | 627 | 385 | 317 | -- 0.062 | 11.17 | 0.04 | 03 - 0.17 | 42.24 | 204 [30.92] 4255 0.062 | 15.25 [ 14.99 | 7.08 | 41.3

1 = Widths and depths for monitoring resurvey will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with EEP. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.
Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”
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Exhibit Table 11b.1 Monitoring Data - Stream Reach Data Summary

Briles Stream Restoration Site/047 - UTJC1 (1,425 feet)

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min Mean Med Max sp* n Min |Mean| Med | Max | sD* n Min |Mean| Med | Max | sD* n Min Mean | Med Max sp* n Min Mean Med Max sp* n Min |Mean| Med | Max | sD*
Bankfull Width (ft)] 134 138 14.2 2 139 ] 15.2 16.5 2 14.2 | 154 16.7 2 14.3 16.6 18.9 2 12.9 13.2 13.5 2
Floodprone Width (ft) 38 43 >48 2 42.4 | 45.7 49.1 2 435 | 46.9 50.3 2 46.1 47.6 49.0 2 42 48.5 55 2
Bankfull Mean Depth (ft)] 1.1 12 12 2 106|116 1.25 2 J11af115 1.16 2 1.0 1.1 1.1 2 1.2 1.3 1.3 2
'Bankfull Max Depth (ft)] 19 20 20 2 208 2.3 2.51 2 2.37 | 244 2.5 2 2.2 2.5 2.8 2 2.2 2.4 2.6 2
Bankfull Cross Sectional Area (ftz) 159 16.1 16.2 2 1731174 17.5 2 16.2 | 17.7 19.3 2 16.2 18.0 19.7 2 16.1 16.3 16.4 2
Width/Depth Ratio] 113 119 124 2 J111]133 15.5 2 |125(134 14.4 2 12.6 15.4 18.2 2 9.9 10.6 11.3 2
Entrenchment Ratio] 27 31 >35 2 2.98 | 3.02 3.06 2 2.61 | 3.08 3.54 2 2.4 2.9 3.4 2 3.3 3.7 4.1 2
'Bank Height Ratio] 1.0 10 10 2 1.0 1.0 1.0 2 1.0 1.1 1.1 2 1.0 1.0 1.0 2 1.0 1.0 1.0 2
Profile
Riffle Length (ft)] 20 46 44 115 |[40.9095] 19 19.1 38.4 78.9 4.4 18.6 12.8 69.7 16.5 34
Riffle Slope (ft/ft)] 0.0014 | 0.0095 | 0.0102 | 0.0163 | 0.0061 | 19 0.00535 | 0.01012 0.03324 0.0000 | 0.0106 | 0.0090 | 0.0532 ] 0.0103 | 34
Pool Length (ft) 7 12 10 27 8.906926| 17 14.0 42.8 86.1 7.9 20.5 18.5 42.4 9.5 37
Pool Max depth (ft) 0.1 0.8 1.6 2.2 2.4 2.4 2.6 2
Pool Spacing (ft)] 50 82 78 157 |45.7703] 17 14.0 76.5 178.7 8.9 37 31.9 95.1 20.5 39
Pattern
Channel Beltwidth (ft)] 31 51 56 60 12.8712| 5
Radius of Curvature (ft) 28 Al 42 55 110303] 14 Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant
Rc:Bankfull width (ft/ft) 2 3 3 4 shifts from baseline
Meander Wavelength (ft)] 78 92 91 110 |13.1498| 6 ! ! !
Meander Width Ratio|] 2.2 3.7 4.1 4.3
Additional Reach Parameters
Rosgen Classification c4 c4 c4 c4 E/C4
Channel Thalweg length (ft) 1432 1432 1432 1432 1432
Sinuosity (ft) 1.1 1.1 1.1 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0063 0.0062
BF slope (ft/ft) 0.0057 ----

°Ri% / Ru% / P% [ G% / S%

85C% / Sa% / G% / C% / B% | Be%

%416/ d35 / d50 / d84 / d95 |

%04 of Reach with Eroding Banks|

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.
1 = The distributions for these parameters can include information from both the cross-section surveys and the longitudinal profile.
2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table
3 = Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3
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Exhibit Table 11b.2 Monitoring Data - Stream Reach Data Summary
Briles Stream Restoration Site/047 - UTJC2 (362 feet)

Additional Reach Parameters

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min |Mean| Med | Max | sSD* | n | Min [Mean| Med | Max | SD* | n | Min |Mean| Med | Max | SD* | n Min | Mean |Med| Max | sD* | n Min | Mean | Med | Max | sD* n Min |Mean| Med | Max | SD*
Bankfull Width (ft) 15.8 1 19.6 1 21.3 1 18.6 1 15.4 1
Floodprone Width (ft) >60 1 68 1 68 1 67.9 1 70 1
Bankfull Mean Depth (ft) 13 1 1.21 1 1.12 1 1.2 1 1.4 1
'Bankfull Max Depth (ft) 2.3 1 2.78 1 2.8 1 2.7 1 3 1
Bankfull Cross Sectional Area (ftz) 19.8 1 23.7 1 23.9 1 22.6 1 21.8 1
Width/Depth Ratio 126 1 16.2 1 19.1 1 15.3 1 10.8 1
Entrenchment Ratio >3 1 3.47 1 3.18 1 3.7 1 4.6 1
'Bank Height Ratio 1.0 1 1.0 1 1.0 1 1.0 1 1 1
Profile
Riffle Length (ft)] 17 | 150 232 16.0 | 31.9 56.4 36.8 | 42.6 | 41.8 | 49.9 5.7 4
Riffle Slope (ft/ft)] 0.01 | 0.01 0.01 0.0109]0.0123 0.0147 0.0104]0.01100.0108 {0.0118 ] 0.0007 3
Pool Length (ftf)] 8 11 14 50.5 | 81.3 112.1 19.6 | 30.1 | 27.3 | 49.3 12.8 4
Pool Max depth (ft) ) . ) ) ) ) o 1
Pool Spacing (ff) 556 1 Pattern data will not typically be COllsei(g:;tr?i(fii:anrlszii\fltI:ijfcln?ak)t:sglliwsnsmnal data or profile data indicate 9 99 2 294 4
Pattern
Channel Beltwidth (ft)] 28 29 30 2
Radius of Curvature (ft)] 44 53 48 66 3
Rc:Bankfull width (ft/ft)] 2.8 | 3.4 3 4.2
Meander Wavelength (ft)] 45 63 81 2
Meander Width Ratio] 1.7 | 1.8 1.9

Rosgen Classification Cc4 Cc4 C4 C4 E/C4
Channel Thalweg length (ft) 353 353 353 353 353
Sinuosity (ft) 1.05 1.05 1.05 1.05 1.05
Water Surface Slope (Channel) (ft/ft) 0.0047 0.0057
BF slope (ft/ft) 0.0043

°Ri% / Ru% / P% | G% / S%

3SC% / Sa% / G% | C% / B% / Be%

%d16 / d35 / d50 / d84 / d95 |

%04 of Reach with Eroding Banks|

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.
1 = The distributions for these parameters can include information from both the cross-section surveys and the longitudinal profile.
2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table

3 =Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3

Briles (047) December 2012 Year 4 of 5




APPENDIX E
HYDROLOGY DATA
Table 12. Verification of Bankfull Events

Briles Stream Site (final) Axiom Environmental, Inc. Monitoring Year 4 of 5 (2012)
EEP Project Number 047 January 2013
Randolph County, North Carolina Appendices



Table 12. Verification of Bankfull Events
Briles Stream Restoration Site (EEP Project Number 047)

Date Of. Data Date of Occurrence Method Ph?to (if
Collection available)
July 6, 2010 NA Rack lines observed along channel bank NA
April 19, 2011 NA Rack lines observed along channel bank SP3/SP4
2012 Monitoring NA No bankfull events were documented for 2012 monitoring. NA

Photos SP3/SP4: Evidence of overbank
including flow within adjacent floodplain, laid
back vegetation, and large debris/wrack piles.

7

Briles Stream Site (final)
EEP Project Number 047
Randolph County, North Carolina

Axiom Environmental, Inc. Monitoring Year 4 of 5 (2012)

January 2013
Appendices






