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1.0 Executive Summary/Project Abstract

1.1 Project Goals and Objectives

The goal of the restoration project is to improve the water quality and biological habitat of
the site’s streams, wetlands, and riparian buffers through the following:

-Restore (pattern, dimension, and profile) unstable streams using natural channel design
techniques
-Re-establish riparian buffers (Kimley-Horn, 2007)

1.2 Vegetation Condition and Comparison

Original baseline vegetation monitoring data was not provided prior to the 2008 Monitoring
Year 1 and 2008 is considered a drought year. The 2009 Monitoring Year 2 is considered the
baseline datum because after two years of monitoring it is assumed all planted stems within a
vegetation monitoring plot have been surveyed and accounted for. Therefore, any additional
species observed in proceeding monitoring years are considered volunteer species. The 2010
Monitoring Year 3 data was provided by Carolina Vegetation Survey and was not
manipulated for presentation within Table 7 - Stem Count Total and Planted by Plot Species
Appendix C.

Current stem counts were calculated using vegetation plot monitoring data. Interim density
targets (stems/acre) are 320 at year 3 and 288 at year 4. Final stem count criteria are 260
trees per acre at the end of the five (5) year monitoring. As monitored for Year 3, Naked
Creek had 5 plots encompassing 0.12 acres, containing 59 planted and volunteer stems,
which yielded a density of 478 trees per acre including planted and volunteer species.
Planted and volunteer vegetation survival threshold was met for each of the 5 plots.

Various exotic/invasive species were observed at the site. Exotic species observed at the site
include Chinese privet (Ligustrum sinense), silktree (Alibizia julibrissin), and cattail (Typha
latifolia). There were nine areas in which exotic/invasive species were observed which total
approximately 0.04 acres in size and are approximately 1.02% of the easement acreage. The
extent of exotic/invasive species is depicted in the Consolidated Current Condition Plan
View Appendix A.

Bare areas which exhibit limited cover of both woody and herbaceous material were
observed at the site. There were two areas which were considered bare areas which total
approximately 0.22 acres in size and are approximately 8.66% of the planted area at the site.
The extent of the bare areas is depicted in the Consolidated Current Condition Plan View
Appendix A.

The restoration project site includes areas designated as “Allowable Use Area”. Allowable
Use Areas are areas in which mowing activities have occurred and are permissible. These
Allowable Use Areas are noted within Table 6A — Vegetation Condition Assessment
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Appendix C as Easement Encroach Areas. There were two areas which were considered
Allowable Use Areas which total approximately 0.34 acres in size and are approximately
8.71% of the easement acreage. The extent of the Allowable Use Areas is depicted in the
Consolidated Current Condition Plan View Appendix A.

1.3 Stream Stability/Condition and Comparison

Overall the stream system appears stable and is not migrating toward lateral or vertical
instability. Vegetation was observed within the channel between stations 11+00 and 29+00.
Based on the prior year comparison using longitudinal profile data, it appears that minor
systemic aggradation has occurred throughout the reach, although this condition does not
appear to pose an imminent threat to the overall stability of the system. To document
bankfull events a crest gage is located approximately 450 feet upstream of cross section 4
and is depicted in the Consolidated Current Condition Plan View Appendix A. Evidence of
a bankfull event was observed this monitoring year.

1.4 Wetland Conditions and Performance
No wetlands are being monitored for mitigation credits at this project site.

1.5 Narrative Background

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 the tables and figures in the report appendices. Narrative background and supporting
information formerly found in these reports can be found in the mitigation and restoration
plan documents available on the EEP website. All raw data supporting the tables and figures
in the appendices is available from EEP upon request.

2.0 Methodology

All monitoring methodologies follow the most current templates and guidelines provided by
EEP (EEP, 2006; EEP, 2009). Photographs were taken at high resolution using an Olympus
FE-115 5.0 megapixel digital camera. GPS location information was collected using a
Trimble Geo XT handheld mapping grade GPS unit. Stream and vegetation problem areas
were noted in the field on As-Built Plan Sheets.

The methods used to generate the data in this report are standard fluvial geomorphology
techniques as described in Applied River Morphology (Rosgen, 1996) and related
publications from US Forest Service and the interagency Stream Mitigation Guidelines
(USACE, 2003).

Vegetation monitoring methods followed the 2008, Version 4.2 CVS-EEP Protocol for
Recording Vegetation (Lee et. al., 2008). Vegetation plot photographs were collected for
each vegetation plot. Vegetation monitoring plots were re-marked in the field by replacing all
old flagging with new orange flagging. Monitoring taxonomy follows Flora of the Carolinas,
Virginia, Georgia, and Surrounding Areas (Weakley 2007). Stem height was measured with
a folding one-meter rule. Diameter at breast height and decimeter height were measured with
calipers.
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General Figures and Plan View
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APPENDIX B

General Project Tables




Table 1. Project Restoration Components
Naked Creek Stream Restoration Project/EEP Project Number: 261

w Rt = -]
Project Ey g é s @ 2 g
B < -] 1 o
Segmentor [ E 3 2 8] €8] ¥g| 28
Reach ID a8 = 2 £ & S2| S 5|stationing Comment
UtNkd 2,652H] R P2 |2,6521f] 1 2,652 | 10400 - 26+54.95
Mitigation Unit Summations
Riparian Nonriparian Total Wetland
Stream (If) |Wetland (Ac)  |Wetland (Ac)  l{Ac) Buffer (Ac) Comment
2,652 0 0 0 0
R= Restoration EIl= Enhancement 11 P1= Priority I P3= Priority Il

EI= Enhancement S= Stabilization P2=Priority I SS=Stream Bank Stabilization



Table 2. Project Activity and Reporting
Naked Creek Stream Restoration Project/EEP Project Number: 261

Data Collection

Actual Completion

Activity or Report Complete or Delivery
Restoration Plan Summer 05 Nov-05
Final Design — 90% Spring 06 Summer 06
Construction Fall 06 Winter 06
Temporary S&E mix applied to entire project area Winter 06 Winter 06
Permanent seed mix applied to reach/segments 1 & 2 Winter 06 Winter 06
Containerized and B&B plantings for reach/segments 1 & 2 Winter 06 Winter 06
Mitigation Plan / As-built (Year 0 Monitoring — baseline) Spring 07 Aug-07
Year 1 Monitoring Sep-08 Nov-08
Year 2 Monitoring Sep-09 Nov-09
Year 3 Monitoring Jul-10 Oct-10

Note: Timeframe estimated from information provided by EEP.




Table 3. Project Contacts Table
Naked Creek Stream Restoration Project/EEP Project Number: 261

Designer

Primary project design POC

Kimley-Horn and Associates, Inc.
P.O Box 33068, Raleigh, North Carolina 27636
POC name and phone 919-677-2050

Construction Contractor

Construction contractor POC

Fluvial Solutions, Inc.
PO Box 28749, Raleigh, NC 27611-8749
Peter Jelenevsky, 919-605-6134

Planting Contractor

Planting contractor POC

Carolina Silvics

908 Indian Trail Road, Edenton, NC 27932
Mary-Margaret McKinney 252-482-8491

Seeding Contraetor

Planting contractor POC

Contact: Fluvial Solutions, Inc

PO Box 28749, Raleigh, NC 27611-8749
Peter Jelenevsky, 919-605-6134

Seed Mix Sources

Contact: Fluvial Solutions, Inc
Peter Jelenevsky, 919-605-6134

Nursery Stock Suppliers

ArborGen
843-851-4129

Monitoring Performers

EcoEngineering - A Division of The John R. McAdams Co.
2905 Meridian Parkway, Durham, NC 27713

Stream Monitoring POC Jim Halley

919-287-4262

Vegetation Monitoring POC Jim Halley

919-287-4262

Wetland Monitoring POC NA

NA

Note: Information obtained from EEP documents and bid tabulation results. Use contacts in table for additional

information or to verify data,




Table 4. Project Attribute Table
Naked Creek Stream Restoration Project/EEP Project Number: 261

Project County

Wilkes County

Drainage Area: UTto Naked Creek

0.53 square miles

Drainage impervious cover estimate (%)

Estimated at 0.2%

Stream Order 1st for UT to Naked Creek
Physiographic Region Blue Ridge

Ecoregion Appalachian Highlands
Rosgen Classification of As-built C

Cowardin Classification R3UBH

Dominant soil types

Chewacla loam, Pacolet sandy loam

Reference site ID

UT Purlear, Upper Big Warrior

USGS HUC for Project 03040101010100
NCDWQ Sub-basin for Project 12-31-3-(0.5)
NCDWQ classification for Project and Reference C

Any portion of any project segment 303d listed? No

Any portion of any project segment upstream of a 303d |No

listed segment?

Reasons for 303d listing or stressor NA

% of project easement fenced 100%




APPENDIX C

Vegetation Assessment Data




Table 5. Vegetation Plot Mitigation Success Summary Table

Naked Creek Stream Restoration Project/EEP Project Number: 261

Tract Vegetation Plot ID Vegetation Survival Tract Mean
Threshold Met?
VP1 Y
VP2 Y
Naked Creek VP3 Y 100%
VP4 Y
VP35 Y

Note: Threshold criteria based on planted and volunteer species.




Table 6. Vegetation Metadata

Naked Creek Stream Restoration Project/EEP Project Number:261

Report Prepared By

George Buchholz

Date Prepared

10/4/2010 16:09

database name

BEcoEngineering-2010-A.mdb

database location

X:\Projects\EEP\EEP-08000 (Naked Creek)\Storm\CVS Vegetation Data\2010 Vegetaion
Data

computer name

BUCHHOLZGEQO

file size

49315840

DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT-~-r-------

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.

List of most frequent damage classes with number of occurrences and percent of total stems

Damage 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 261
project Name Naked Creek
10.6 miles west of Wilkesboro and 18.4 miles east of Boone in Wilkesboro, NC. One Reach
Description (UtNkd) approximately 2,800 linear feet
River Basin Yadkin-Pee Dee
length({t) 2,562
stream-to-edge width (ft) 25
area (sq m) 0.01 sq miles (2.92 acres)
Required Plots (calculated) 5
Sampled Plots 5




Table 6A. Vegetation Condition Assessment
Naked Creek Stream Restoration Project/EEP Project Number:261

Planted Acreage 2.54
% of
Mapping CCPV Number of] Combined] Planted
Vegetation Category Definitions Threshold | Depiction | Polygons | Acreage | Acreage
ery limited cover of both woody and .
1. Bare Areas herbaceous material. 0.1 acres | dash, pink 2 0.22 8.66%
oody stem densities clearly below target
2. Low Stem Density levels based on MY3, 4, or 5 stem count 0.1 acres —m 0 0 0.0%
Areas criteria.
3. Areas of Poor Growth JAreas with woody stems of a size class that 0.25 acres

Rates or Vigor are obviously small given the monitoring year

Easement Acreage 3.9* )
%% of
. Mapping CCPV Number ofj Combined} Easement
Vegetation Category Definitions Threshold| Depiction | Polygons | Acreage § Acreage
4. Invasive Areas of [Areas or points (if too small to render as diagonal,
Concern polygons at map scale). 1000 SF red 9 0.04 1.02%
asemen A reas or points (if too sma .to render as ‘ zig zag,
Encroachment Areas** [polygons at map scale). none blue 2 0.34 8.71%

Notes:
* Easement Acreage is based on information received from EEP on January 24, 2011 and is based on DB 1019 Page 361, Plat 10

Page 486 Wilkes County, and DB 1019 Page 417, Plat 10 Page 486 Wilkes County, Dated November 20, 2007.
** Easement Encroachment Areas are Allowable Use Areas and are areas in which mowing activities have occurred.



'Yy 10[d SULIO}UOL UONEIFSA © UNGIM SWSIs PajE]d {[2 PAUINSSE STt SULIONUOUI JO S804 OM} ISE SSTIR03G UINJED SUI[2SEq U PaISpISUOD St ¢ 183 & SULIOHUO 6007 UL ‘123 1ySN0Ip & PAIOPISUOD Si ROOZ PUE | Jea § SULIOIMO 800Z 2u 01 101d Pap!

“Ajuo sways pajued Jo [B10] = €

"SIa]S I59JUNJOA PUR SWALS pajue[d JO [BI0L, = T
so100ds J0G1UN{OA PAISPISLOT SIE S1eak Suroguot Surpasoold Ur parosqo so10ods [EUONIPPE AUE ‘AI0JAISI L. “JOJ PAIUNOISE PUE POASAINS US3Q

14014 10U SeAm B1ep SULIOJINOW Uone)adsa sureseq PuBLQ = |

‘SuueswiSug09y Aq paurioyiad seam syqe) Jo Sumieunog Fut 7099 Aq paremdr 10U sEM BIB(] “AGAINS UOTIEINSSA BUNOIE)) SY tioy SuLisewdugood 01 papiacid seas siqe) ul pajussaid eleq [[eiausn
SOION.
foie foig |o iy |y O Is:v |ose |o S0y |¥9E {0 S0¥ |€82 |0 98y [SOV |0 I6s. [ozs |0 ¥Ze v |0 YOV Jod swalg
8 8 0 e 6 0 LLi6 0 14 14 0 G Z 0 \4 14 0 Ic € 0 S g 0 junoo saidadg
ZLo zLo ZL0 200 200 200 Z00 200  |(s3uov)ezs
g G ] ! | ! | | J(saue) azis
Iec l6€ |0 [34] 1S 10 Iss i+ |0 0L |6 0 1oL |4 0 ZzL [oL [0 61 g1 o 8 8 0 Junol Wwag
ic [ Z 3 G 3 [} b Z Bal] qrIus ALIBUD Moelq BUj0J3S SNuNid
l 1 Z Z I I L 1 EEVR ¥eo pal uisyuou eigni snossnp|
) 1 EEIE 1SNO0| YoB|q eoedeopnasd eluiqoy)
15 6 L L ¢l |6 3 4 S S 1 ! 1€ 3 98.L so|jayd snasanpj
4 14 L 2 L I I l EEITN ¥eo pal uaynos Bjeole) w:o._wso_
[4 4 [3 [ 4 4 Z Z bal] qniys Aeqpal elu0gi0q easiad]
€ € € € X 3 4 Z EETN wnbyoe|q BOljEAIAS mwm>z_
Gl |S) c¢ |c¢ 9¢ |22 S S 19 9 | G 4 4 9811 yse usaJb|  eoiuBAlAsuUad snuixel-}
1 1 211 qruys jysnquonng uowwodsiejuapiodo snyjuejeydal]
4 14 14 i4 14 £ [ 3 | EETER UauIq JoAl eibiu eniagl
1€ € | € Ic € l 2 I4 2 Pall qnys Japje j9zey E]B|NI8s snuly|
oLjle-d wq.m— oLt lNed m._.n__ LA led STdf i{Ued|STd} .1 e-dis7-df Ljled STd] .1|Hed w._-n_— L] ed ST-d] 9dAL dwep uowuwoy auwieN Jyiusldg
(8002) VAW | ,(6002)ZAW | (0L02) €AW | SdA-L0-1923 | #dA-10-1823 | €dA-10-1923 | 2dA10-1923 | bdA-L0-1923 sa1oads
SUBd\ |enuuy (0102 SAW) B12Q 10id Juand

197 :1quiny 333104y JAH/193M04J UONBI0ISIY WEILIS Y1) PaNEN

sardadg J014 Aq pajuelg pue ()0 ], Juno)) WS L dqe],



PHOTO VP1:

PROJECT NO. EEP—08000

FILENAME:  £EP—08000

SCALE: NTS

SO 07-16-10

LOOKING NORTH AT VEGETATION PLOT VP1.
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T |

NAKED CREEK RESTORATION

MONITORING PHOTOS
WILKES, NORTH CAROLINA

EcoEngineering

A division of The John R. McAdams Company, Inc.

RESEARCH TRIANGLE PARK, NC
P.0. BOX 14005 ZIP 27700-4005

(919) 361-5000
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PHOTO VP 3: ORTHEAST OF VEGETA

PHOTO VP 4:

PROJECT NO- FEp_ 08000

FLENAME:  EFP-— 08000 NAKED CREEK RESTORATION ECOEnglneenng

A division of The John R. McAdams Company, Inc,
v TVovunils MONITORING PHOTOS

RESEARCH TRIANGLE PARK, NC
- eeTent WILKES, NORTH CAROLINA Do, BOX 14005 1P 27709-4005
07-16-10 UL (919) 361-5000
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PHOTO VP &: LOOKING SOUTHEAST AT VEGETATION PLOT VF'S
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FROJECT NO- EEP—08000 r ECOEn ineerin
TLENE | EEP-0BO00 1 NAKED CREEK RESTORATION EAmwm:mgmmamg
MONHORING PHUIOS RESEARCH TRIANGLE PARK, NC

e s | [oosystemn
TE 571610 b ’lf{" { ”! WILKES, NORTH CAROLINA réfélng;(i:;gg: ZIP 27709-4006

SHVAVoN



APPENDIX D

Stream Assessment Data
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Table 9. Verification of Bankfull Events
Naked Creek Stream Restoration Project/EEP Project Number: 261

Date of Data Collection Date of Occurrence Method Photo # (if available)
On-Site Crest Gage located at Station
07/15/10 Between 09/16/09 and 10+97. Observed elevation on gage at  {Not Available
07/15/10 .
elevation 1297.81

Note: A crest gage was installed during the 2009 Monitoring Year 2 field investigations so that bankfull events can be documented
during the 2010 Monitoring Year 3 field investigations. The crest gage is located at Station 10+97 and is depicted in the
Consolidated Current Condition Plan View located in Appendix A.
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PHOTO 1:
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PHOTO 10:
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LOOKING DOWNSTREAM AT CHANNEL FROM LOWER CROSSING.
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3-YEAR, 2010 SURVEY DATA PROJECT NAME NAKED CREEK
TASK LONGITUDINAL PROFILE
FEATURE/FACET SLOPE REACH NAKED CREEK
LENGTH, AND SPACING AND - DATE 7/14/2010 to 9/16/2010
LONGITUDINAL PROFILE DATA CREW BUCHHOLZ/PARRISH/PICKENS
Overall water surface slope = 1.4% DESIGN MIN. MAX.
Riffle 1.95% 2.50%
WS sta. start = 37.22 ft Run - -
WS sta. end = 2709.04 ft p-p spacing 80 144
ELEV. Start = 1309.73 ft msl
ELEV. End = 1273.27 ft msl
Results
n= MIN. MEDIAN. AVG. MAX.
Riffle slopes measured = 42 0.1% 1.7% 3.9% 31.8%
Run slopes measured = 25 1.0% 9.2% 10.0% 27.6%
Pools measured = 45 14 42 54 161
All data reported in units of feet unless otherwise specified.
Feature Station Length Slope
RIFFLE 58 14 1.07% n= 42
RIFFLE 96 18 0.17% MIN= 0.10%
RIFFLE 145 9 4.24%  MEDIAN = 1.73%
RIFFLE 164 13 0.97% AVG.= 3.86%
RIFFLE 255 39 2.06% MAX= 31.82%
RIFFLE 324 16 1.08%
RIFFLE 383 19 31.82%
RIFFLE 455 12 4.69%
RIFFLE 475 4 8.21%
RIFFLE 502 12 0.56%
RIFFLE 522 15 2.70%
RIFFLE 550 12 2.34%
RIFFLE 681 8 1.83%
RIFFLE 708 6 0.32%
RIFFLE 736 21 1.61%
RIFFLE 838 12 29.89%
RIFFLE 863 3 7.07%
RIFFLE 888 15 2.46%
RIFFLE 951 19 0.10%
RIFFLE 1005 14 17.70%
RIFFLE 1066 38 0.57%
RIFFLE 1157 60 1.05%

Naked Creek, 3-Year Monitoring Data Sheet 1 of 3



3-YEAR, 2010 SURVEY DATA PROJECT NAME NAKED CREEK

RIFFLE 1267 24 2.01%

RIFFLE 1317 9 4.31%

RIFFLE 1344 24 0.37%

RIFFLE 1424 72 1.45%

RIFFLE 1533 38 1.62%

RIFFLE 1591 10 0.62%

RIFFLE 1661 10 3.54%

RIFFLE 1696 32 0.16%

RIFFLE 1760 8 2.19%

RIFFLE 1791 33 0.48%

RIFFLE 1876 41 2.00%

RIFFLE 1993 10 2.56%

RIFFLE 2127 27 1.11%

RIFFLE 2177 15 3.52%

RIFFLE 2225 21 1.49%

RIFFLE 2322 5 6.25%

RIFFLE 2393 7 3.64%

RIFFLE 2443 18 0.28%

RIFFLE 2482 4 0.71%

RIFFLE 2671 29 1.50%

Feature Station Length Slope
RUN 153 6 1.00% n= 25
RUN 177 17 2.58% MIN= 1.0%
RUN 294 8 3.88% MEDIAN = 9.2%
RUN 339 5 3.57% AVG.= 10.0%
RUN 467 2 15.59% MAX= 27.6%
RUN 479 6 27.56%

RUN 537 4 3.55%
RUN 689 - 13 16.26%
RUN 715 5 20.48%
RUN 757 33 4.35%
RUN 866 6 10.85%
RUN 904 15 4.26%
RUN 970 19 3.27%
RUN 1019 8 16.58%
RUN 1104 23 4.77%
RUN 1368 15 9.44%
RUN 1496 19 6.59%
RUN 1728 27 4.72%
RUN 1768 10 11.62%
RUN 1917 26 5.17%
RUN 2039 7 21.19%
RUN 2191 4 17.51%
RUN 2328 8 12.28%
RUN 2486 7 13.52%
RUN 2700 9 9.15%

Feature Station Length  p-p spacing n= 45
POOL 122 9 MIN = 14 {(p-p spacing)
POOL 159 8 37 MEDIAN = 42
POOL - 194 24 35 AVG. = 54
POOL 212 11 17 MAX = 161
POOL 302 11 90
POOL 316 7 15
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3-YEAR, 2010 SURVEY DATA

PROJECT NAME NAKED CREEK

POOL 345 9 28
POOL 404 5 60
POOL 432 14 27
POOL 469 5 38
POOL 486 20 16
POOL 518 6 22
POOL 541 7 23
POOL 702 10 161
POOL 720 11 18
POOL 791 40 71
POOL 856 9 65
POOL 872 20 17
POOL 919 18 47
POOL 944 9 25
POOL 990 30 46
POOL 1027 18 37
POOL 1047 25 31
POOL 1127 21 80
POOL 1227 30 100
POOL 1303 13 76
POOL 1383 15 81
POOL 1515 19 132
POOL 1579 15 64
POOL 1678 14 99
POOL 1754 16 76
POOL 1778 15 23
POOL 1863 11 86
POOL 1943 31 79
POOL 1971 277 29
POOL 2046 14 74
POOL 2074 17 28
POOL 2088 41 14
POOL 2159 18 72
POOL 2195 15 36
POOL 2258 65 63
POOL 2336 15 78
POOL 2365 12 29
POOL 2478 12 113
POOL 2494 11 15
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APPENDIX E

Wetland Assessment
(omitted, not applicable)




