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1.0 Executive Summaryv/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:

-Restoration (pattern, dimension, and profile) of unstable streams using natural channel
design techniques

-Re-establishment of riparian buffers (Kimley-Horn, 2008)

-Enhancement of aquatic and terrestrial habitats

-Reduction in nutrient and sediment loading into stream

1.2 Vegetation Condition and Comparison

Vegetation Plots 1, 2, and 3 are located in a planned low-height planting zone. Vegetation
Plots 1, 2, and 3 were abandoned for MY-04. Three new Vegetation Plots (7, 8, and 9) were
added to the project for sampling during MY-04 outside of the planned low-height planting
zone. Vegetation Plots 7, 8, and 9 were established by EEP and sampled by EEP during the
2011 Monitoring Year 4 period. EcoEngineering survey located Vegetation Plots 7, 8, and 9
during the 2011 Monitoring Year 4 field investigations. The location of Vegetation Plots 7,
8, and 9 are depicted on the Consolidated Current Conditions Plan View Appendix A. For
Vegetation Plots 4, 5, and 6, original baseline vegetation monitoring data was not provided
prior to the 2008 Monitoring Year 1 and 2008 is also 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 2011 Monitoring Year 4 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. Final stem count
criteria are 320 trees per acre at the end of the five (5) year monitoring. As for Monitoring
Year 4, UT to Sandy Creck had 6 vegetation plots encompassing 0.15 acres, containing a
total of 88 planted stems excluding live stakes. When examining total stems within all 6
vegetation plots, there were 106 planted stems including volunteer stems. In total, the 6
vegetation plots yielded a density of 593 planted trees per acre excluding live stakes. When
examining the density total of all trees within all 6 vegetation plots, there was a density of
715 planted trees including volunteer trees. These density totals exceed the requirements by
10% for both planted trees per acre excluding live stakes and planted trees including
volunteer trees. With regard to each individual vegetation plot, all of the vegetation plots
exceeded the requirements by 10% when examining planted stems excluding live stakes and
when examining planted stems including volunteer stems.

Exotic/invasive species were observed at the site. The following invasive species were
observed at the site: Chinese privet (Ligustrum sinense) and cattail (Typha latifolia). There
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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 arcas
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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General Project Tables




Exhibit Table 1. Project Restoration Components
UT to Sandy Creek Stream Restoration Project/EEP Project Number: 403

8 =| 8 g g
Project %"2 § §° Eo = =
Segmentor [ & 2 2 sl s g| gL &2
Reach ID e [2‘ 2‘ S < S é = ;S Stationing Comment
Mitigation Units exclude 2
ford structures which total 50
Reach 1 1,000 R P1 1,400 1 1,350 | 100+00 - 114+00 [feet
Reach Il 870 R P1 900 1 900 114+00 - 123+00
Reach IT1 290 R P1 384 1 384 | 200+00-203+84 {Pond Tributary
Mitigation Unit Summations
Riparian Nonriparian
Stream |{Wetland Wetland Total Wetland Buffer Comment
2,634 0 0 0 179,903
R= Restoration Ell= Enhancement I1 P1= Priority | P3= Priority I1I

EI= Enhancement S= Stabilization P2= Priority 11 SS=Stream Bank Stabilization



Exhibit Table 2. Project Activity and Reporting History
UT to Sandy Creek Stream Restoration Project/EEP Project Number: 403

Data Collection |Actual Completion

Activity or Report Complete or Delivery
Restoration Plan Winter 04 Jan-05
Final Design — 90% Summer 06 Winter 06
Construction Summer 07 Fall 07
Temporary S&E mix applied to entire project arca Summer 07 Fall 07
Permanent seed mix applied to reach/segments 1 & 2 Fall 07 Fall 07
Containerized and B&B plantings for reach/segments 1 & 2 Fall 07 Winter 07
Mitigation Plan / As-built (Year 0 Monitoring — baseline) Winter 07 Mar-08
Year 1 Monitoring Oct-08 Nov-08
Year 2 Monitoring Sep-09 Nov-09
Year 3 Monitoring Jun-10 Oct-10
Year 4 Monitoring Apr-11 Jun-11

Note: Timeframe estimated from information provided by EEP.




Exhibit Table 3. Project Contacts Table
UT to Sandy Creek Stream Restoration Project/EEP Project Number: 403

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

Shamrock Environmental

PO Box 14987
Greensboro, NC 27415

Planting Contractor

Planting contractor POC

Contact: Appalachian Environmental Services
PO Box 52, Webster, NC 28788
phone: 828-586-1973

Seeding Contractor

Planting contractor POC

Contact: Appalachian Environmental Services
PO Box 52, Webster, NC 28788
phone: 828-586-1973

Seed Mix Sources

Contact: Appalachian Environmental Services
phone: 828-586-1973

Nursery Stock Suppliers

Contact: Appalachian Environmental Services
phone: 8§28-586-1973

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.




Exhibit Table 4. Project Background Table
UT to Sandy Creek Stream Restoration Project/EEP Project Number: 403

Project County

Randolph County

Drainage Area

4.2 square miles

Drainage impervious cover estimate (%) For example

Estimated at 1%

Stream Order

1st for UT to Sandy Creek

Physiographic Region Piedmont
Ecoregion Carolina Slate Belt
Rosgen Classification of As-built C

Cowardin Classification R3UBH

Dominant soil types

Chewacla loam, Vance

Reference site ID

Reference Reach Tributary to Sandy Creek

USGS HUC for Project and Reference

3030003020010

NCDWQ Sub-basin for Project and Reference 03-06-09
NCDWQ classification for Project and Reference WS
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

UT to Sandy Creek Restoration Project/EEP Project ID: 403

Planted Excluding Live Stakes Summary

Tract Vegetation Plot ID Vegetation Survival Threshold Tract Mean
Met?
VP4 Y
VP35 Y
VP6 Y
UT to Sandy Creek VP Y 100%
VP8 Y
VP9 Y
Total Planted and Volunteer Stem Summary
Tract Vegetation Plot ID Vegetation Survival Threshold Tract Mean
Met?
VP4 Y
VP5 Y
VP6 Y
UT to Sandy Creek Vp7 ~ 100%
VP8 Y
VP9 Y




Table 6. Vegetation Metadata

UT to Sandy Creek Restoration Project/EEP Project ID: 403

Report Prepared By

George Buchholz

Date Prepared

5/16/2011 14:45 PM

database name

EcoEngineering-2010-C.mdb

database location

X:\Projects\EEP\EEP-08030 (UT to Sandy Creek)\Storm\CVS Vegetation Data\2011
Vegeation Data

computer name

BUCHHOLES

file size

49008640

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.

List of plots surveyed with location and summary data (live stems, dead stems, missing,

Plots 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
Damage 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.

ALL Stems by Plot and spp

A matrix of the count of total living stems of each species (planted and natural
volunteers combined) for each plot; dead and missing stems are excluded.

PROJECT SUMMARY

Project Code 403

project Name UT to Sandy Creek (Williams Tract)
Description UT to Sandy Creek Restoration Project
River Basin Cape Fear

length(ft) 2,680

stream-to-edge width (ft) 25

area (sq m) 0.02 sq miles (10.2)

Required Plots (calculated) 6

Sampled Plots 6




Table 6A. Vegetation Condition Assessment
UT to Sandy Creek Restoration Project/EEP Project ID: 403

Planted Acreage 7.11
Number % of
Vegetation CCPV of Combined| Planted
JCategory Definitions Mapping Threshold | Depiction | Polygons| Acreage | Acreage |
Very limited cover of
both woody and 0.1 acres - 0 0 0.0%
1. Bare Areas herbaceous material.
Woody stem densities
clearly below target
2. Low Stem Ievelsybased on EAYS, 0.1 acres o 0 0 0.0%
Density A 4, or 5 st t

3. Areas of Poor

Areas with woody
stems of a size class
that are obviously
small given the
monitoring year.

0.25 acres

0.0%

Easement
Acreage 10.18
Number % of

Vegetation CCPV of Combined| Easement
Category Definitions Mapping Threshold | Depiction | Polygons| Acreage | Acreage

Areas or points (if too

small to render as diagonal,
4. Invasive Areas |polygons at map 1000 SF ?ed 16 0.47 4.61%

5. Easement
Encroachment
Areas

small to render as
polygons at map
scale).

none

0.0%










APPENDIX D

Stream Assessment Data
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Table 9. Verification of Bankfull Events
UT to Sandy Creek Stream Restoration Project/EEP Project Number: 403

Method
Date of Data Collection] Date of Occurrence Photo # (if available)
On-Site Crest Gage located at
06/29/10 Between 09/09/09 and Statiog 115+32. Observed' Not Available
06/29/10 elevation on gage at elevation
566.63

On-Site Crest Gage located at
04/'21/] | Between 06/29/10 and Statlofl 115+32. Observed. Not Available
04/21/11 elevation on gage at elevation

567.51

Note: A crest gage was installed during the 2009 Monitoring Year 2 field investigations so that bankfull events can be
documented during subsequent monitoring years. Monitoring Year 3 is the first monitoring year in which bankfull events
were documented. The crest gage is located at Station 115+32 and is depicted in the Consolidated Current Condition Plan
View located in Appendix A.

























































4-YEAR, 2011 SURVEY DATA

FEATURE/FACET SLOPE
LENGTH, AND SPACING AND
LONGITUDINAL PROFILE DATA

TASK LONGITUDINAL PROFILE

PROJECT NAME UT TO SANDY CREEK

REACHES UT to Sandy Creek and Minor Tributary

DATE 04/19/2011 to 04/21/2011
CREW BUCHHOLZ/PARRISH

UT to Sandy Creek Reach I

Overall water surface slope = 1.0% DESIGN AVG.
Riffle 0.4%
WS sta. start = 10005.27 ft Run -
WS sta. end = 11405.34 ft p-p spacing 62
ELEV. Start = 579.53 ft msl
ELEV. End = 566.03 ft ms|
Results
n= MIN. MEDIAN. AVG. MAX.
Riffle slopes measured = 16 0.34% 2.90% 4.41% 22.27%
Run slopes measured = 14 0.08% 8.20% 9.16% 28.70%
Pools measured = 23 14 56 59 109
UT to Sandy Creek Reach I1
Overall water surface slope = 1% DESIGN AVG.
Riffle 0.4%
WS sta. start = 11427.87 ft Run -
WS sta. end = 12349.06 ft p-p spacing 62
ELEV. Start = 566.01 ft msl
ELEV.End = 560.59 ft msl
Results
n= MIN, MEDIAN. AVG. MAX.
Riffle slopes measured = 8 0.65% 2.20% 3.06% 7.52%
Run slopes measured = 9 0.11% 6.09% 8.31% 20.53%
Pools measured = 14 17 48 63 168
UT to Sandy Creek Reach I11
Overall water surface slope = 2% DESIGN AVG.
Riffle 1.7%
WS sta. start = 20008.47 ft Run -
WS sta. end = 20390.92 ft p-p spacing 46
ELEV. Start = 573.98 ft msl
ELEV. End = 565.40 ft msl Results
n= MIN. MEDIAN. AVG. MAX.
Riffle slopes measured = 3 2.06% 8.64% 7.03% 10.39%
Run slopes measured = 4 1.77% 5.88% 8.94% 22.22%
Pools measured = 6 30 54 60 122
All data reported in units of feet unless otherwise specified.
Feature Station Length Slope
UT to Sandy Creek |
RIFFLE 136 23 1.76% n= 16
RIFFLE 261 15 6.14% MIN= 0.34%
RIFFLE 303 7 7.76%  MEDIAN = 2.90%
RIFFLE 342 18 3.15% AVG.= 4.41%
RIFFLE 403 11 . 332% MAX= 22.27%
RIFFLE 462 14 4.98%
RIFFLE 571 20 2.18%
RIFFLE 706 2 22.27%
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RIFFLE 751 16 2.45%

RIFFLE 904 24 0.34%
RIFFLE 1005 25 4.62%
RIFFLE 1099 15 3.68%
RIFFLE 1158 15 2.35%
RIFFLE 1191 17 2.65%
RIFFLE 1270 31 1.92%
RIFFLE 1405 21 0.91%
Feature Station Length Slope
UT to Sandy Creek 11
RIFFLE 1759 37 1.56% n= 8
RIFFLE 1873 17 2.02% MIN = 0.65%
RIFFLE 1939 10 5.32% MEDIAN = 2.20%
RIFFLE 2028 21 2.38% AVG. = 3.06%
RIFFLE 2100 13 7.52% MAX = 7.52%
RIFFLE 2124 5 0.65%
RIFFLE 2178 7 2.02%
RIFFLE 2230 12 3.04%
Feature Station Length Slope
UT to Sandy Creek 111
RIFFLE 20114 8 2.06% n= 3
RIFFLE 20234 9 10.39% MIN = 2.06%
RIFFLE 20325 2 8.64% MEDIAN = 8.64%
AVG. = 7.03%
. MAX = 10.39%
Feature Station Length Slope
UT to Sandy Creek 1
RUN 159 2 11.29% n= 14
RUN 276 8 4.51% MIN= 0.08%
RUN 310 1 9.86%  MEDIAN = 8.20%
RUN 360 8 2.62% AVG.= 9.16%
RUN 414 25 311% MAX= 28.70%
RUN 476 1 28.70%
RUN 591 3 1.60%
RUN 767 16 0.88%
RUN 928 9 19.36%
RUN 1030 15 10.24%
RUN 1114 11 19.60%
RUN 1174 6 9.03%
RUN 1207 2 7.37%
RUN 1300 13 0.08%
Feature Station Length Slope
UT to Sandy Creek 11
RUN 1426 2 20.53% n= 9
RUN 1797 6 6.62%  MIN = 0.11%
RUN 1890 2 15.15% MEDIAN = 6.09%
RUN 1949 19 5.52% AVG.= 8.31%
RUN 2049 18 0.11% MAX = 20.53%
RUN 2113 5 2.10%
RUN 2128 8 16.83%
RUN 2185 10 1.81%
RUN 2242 2 6.09%
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Feature Station Length Slope

UT to Sandy Creek II1
RUN 20001 61 294% n= 4
RUN 20122 1 1.77% MIN = 1.77%
RUN 20243 4 22.22% MEDIAN=  5.88%
RUN 20327 8 8.82% AVG.= 8.94%
MAX = 22.22%

Feature Station Length  p-p spacing

UT to Sandy Creek I

POOL 39 21 n= 23
POOL 102 25 63 MIN = 14 (p-p spacing)
POOL 186 34 83 MEDIAN = 56
POOL 229 43 43 AVG. = 59
POOL 285 24 56 MAX = 109
POOL 324 24 40 :

POOL 375 34 51

POOL 439 37 63

POOL 484 27 45

POOL 527 37 43

POOL 604 38 77

POOL 699 12 95

POOL 713 36 14

POOL 794 36 80

POOL 850 32 57

POOL 937 18 87

POOL 954 10 17

POOL 978 25 24

POOL 1045 27 66

POOL 1074 31 29

POOL 1124 38 51

POOL 1218 57 94

POOL 1327 28 109
Feature Station Length p-p spacing

UT to Sandy Creek 11

POOL 1431 9 n= 14
POOL 1449 22 17 MIN = 17 (p-p spacing)
POOL 1564 51 115 MEDIAN = 48
POOL 1674 10 110 AVG. = 63
POOL 1696 34 22 MAX = 168
POOL 1807 12 111

POOL 1831 25 24

POOL 1894 12 63

POOL 1914 15 19

POOL 2082 44 168

POOL 2118 8 36

POOL 2137 32 19

POOL 2207 40 71

POOL 2255 21 48

Feature Station Length p-p spacing

UT to Sandy Creek I11

POOL 20071 12 n= 6

POOL 20126 7 54 MIN = 30 (p-p spacing)
POOL 20247 8 122 MEDIAN = 54

POOL 20277 25 30 AVG. = 60

POOL 20336 24 59 MAX = 122

POOL 20372 7 36
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APPENDIX E

Wetland Assessment
(Omitted, Not Applicable)




APPENDIX F

Project Photo Stations




























































































































