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1.0 EXECUTIVE SUMMARY / PROJECT ABSTRACT

The Little Troublesome Stream and Wetland Restoration Site, completed in December 2009, restored a total of
2,188 linear feet of stream in the Upper Cape Fear River Basin. In addition, there are approximately 4.5 acres of
wetland preservation, 1.9 acres of wetland enhancement, and 2,754 linear feet of stream preservation within the
site. The project is located in the USGS Hydrologic Unit 03030002-01-0030 of the Cape Fear River Basin. This
HU is within the EEP’s Upper Cape Fear Basin Local Watershed Plan and is also listed as a Targeted Local
Watershed (TLW) in EEP’s Cape Fear River Basin Priorities Plan (2009). The project goals and objectives are
listed below.

Project Goals
e Restore a stable channel morphology to the project stream that is capable of moving the flows and
sediment provided by its watershed.
e Improve water quality for an NCDWQ stream, classified as a Class C and Nutrient Sensitive Waters by
reducing bank erosion and bed degradation.
e Enhance aquatic and terrestrial habitat.
e Enhance and preserve existing wetlands and forested buffers.

Project Objectives
e Restore 2,188 linear feet of stable stream channel with the appropriate pattern, profile, and dimension that
can support a gravel transport system
Restore a natural riparian buffer.
Restore the hyporheic zone in the project streams and re-establish the natural stream features.
Plug ditches to increase groundwater input to existing wetlands.
Plant native trees and shrubs throughout the site.

The vegetation monitoring success criterion for the planted stream riparian zone is a density of 320 stems/acre
after the third year of monitoring and an allowance for 10% mortality in the fourth and fifth years with a final
density of 260 stems/acre. The fourth-year vegetation monitoring was based on the Level 2 CVS-EEP vegetation
monitoring protocol. The site’s average density for this monitoring period is 637 planted stems/acre, including
live stakes, and 607 planted stems/acre, excluding live stakes. All of the eight plots had greater than 320 planted
stems/acre. There are many volunteer woody stems throughout the site. Including volunteers, the monitoring plots
averaged 3,232 total stems/acre.

The 2013 monitoring found that the slope from the left bank of the tributary to the terrace (the north-facing slope)
had areas of sparse vegetation coverage with some small bare areas. There has been high live stake survival along
the tributary and variable survival along Little Troublesome Creek. Multiflora rose (Rosa multiflora) is scattered
throughout the easement along Little Troublesome Creek and UT1. Small areas of Japanese hops (Humulus
japonicas) are also located on Little Troublesome Creek between stationing 13+80 and 15+75.

Fourth-year monitoring found Little Troublesome Creek to be stable, with only minor changes from the previous
monitoring conditions. The tributary has had isolated areas of localized bed degradation and bank erosion since
construction. For the fourth monitoring year these areas (predominantly from Station 52+75 to 53+50) appear to
be stabilizing. The isolated areas of erosion on the outer bends of Little Troublesome are trending toward stability.

Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 1 2013- MY04



There were several beaver dams present at the beginning of the monitoring season, but these have all been
removed and no new ones appear to be being built. Three other areas of bank erosion are present along Little
Troublesome (Station 13+80, 20+50 and 22+50) but these are trending towards stability. The monitored stream
profiles, particularly on UT1, show yearly variation, but this is not an indicator of instability. For a functioning
sand dominant system, this type of variation is expected as sand moves through the system. The cross-sectional
data reflects overall stability on Little Troublesome, while UT1 demonstrates minimal deposition in the cross
sections which correlates with the profile. These stream features will continue to be monitored to make sure that
any observed changes are within the range of variability found in stable stream systems. As a part of the stream
success criterion, the stream must experience at least two bankfull events, each in separate monitoring years. The
site has experienced multiple bankfull events since construction.

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
Baseline Monitoring Report (formerly Mitigation Plan) and in the Mitigation Plan (formerly the Restoration Plan)
documents available on the EEPs website. All raw data supporting the tables and figures in the appendices are
available from EEP upon request.

2.0 METHODOLOGY

The survey data were collected with a total station instrument between June 17 and July 19, 2013.

The stationing for the longitudinal profile is based on the thalweg stationing and has been adjusted to match grade
control structures from previous longitudinal profiles.

Some of the cross-section surveys on Little Troublesome Creek showed slightly lower top of bank measurements
than the baseline measurements. In the cases where the top of bank measurement was only nominally lower than
the bankfull elevation, the bankfull width was limited to just include the distance between the tops of left and
right banks. This ensures that the bankfull width measurement is representative of the cross-section, and not
abnormally large because of insignificant changes in the surveyed cross-section.

The CVS-EEP protocol, Level 2 (http://cvs.bio.unc.edu/methods.htm) was used to collect vegetation data from
the site. The vegetation monitoring was completed on August 8, 2013.

3.0 REFERENCES

Lee, M.T., R.K. Peet, S.D. Roberts, and T.R. Wentworth. 2006. CVS-EEP Protocol for Recording Vegetation, Version 4.0
(http://cvs.bio.unc.edu/methods.htm)

NCEEP. 2004. Troublesome and Little Troublesome Local Watershed Plan.
(http://www.nceep.net/services/lwps/Troublesome_Creek/trouble-summ.pdf)

NCEEP. 2009. Cape Fear River Basin Restoration Priorities.
(http:/iwww.nceep.net/services/lwps/cape_fear/RBRP%20Cape%20Fear%202008.pdf)

USACE. 2003. Stream Mitigation Guidelines. USACE, NCDENR-DWQ, USEPA, NCWRC.
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Appendix A

Project Vicinity Map and Background Tables

Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 3 2013- MY04



o = S
,_\ I Walker
5 2
wan
| ittle 1 L ’ T
K‘ S‘S‘o szr %
— <
Turner@_ ®
r
A urnel 29
3 Drum
5 /s ! ¢ [
Cyﬂress “ & Little _ ?5 5 3
e K3 <
smith ;‘&-’ = Ge
Briary, R - LY od . .
N/ sl 4 s, 00" Rockingham County, North Carolina
2
IS & owe Tam : =
(%) ! 7
) Q. T
Wndaje 2 & = Rocky Ford o g
S e S % &
& g G %, 2
1 % [} eer \% £
. . :
x\‘é\ S\ \Q)Q* §
4 camel S @)
£ LS S é‘@
Y\O
A )
)
% P
. \Wheeler »g 87 ,{e\é Cave, L dge/
& < .
\I\late‘\No‘\‘S > . ’% 6@\ 1%
o g = E
S o) =
f f%‘%p, o 2
L BUS 4/),/ < 4 150 Somers
29 " ~ 677}0 o %,;
0\ T 29 A ® 2o \
- - &O <
5 3 & - C. ® A s
g © § ek o a, 2 &
IJL? 5 ~» < > 5 2
P 3 o] < S [e) (5}
2 S I
\ £ ¢ 87
(3 <
= %@ izpah urch
§ \wisteria » . *
2
£ @ = o g -y > & % - —
g 2 s 3 @ El Gilliam
2l
D> & g
RN £ 2
e
ot
Van Hook . 150 Riverwood
LAl X
o Rroling > e.\Q’O =
7 1 s % i Oea‘\ﬂa\
O = @ e
> gnoch %_ § candy cr
& S S
Qe}\ 3
$ Q
“\a‘\d’& (o3 % /yea”h
A [s)
oo > ROCKINGHAM
Senaja COUNTY
A N STOKES ROCKINGHAM CASWELL
5 GUILFOR < -
-
% COUNTY Shrismon, "-. ".t
= . o
Hopkins § ....%&
GUILFORD ALAMANCE
Figure 1. Vicinity Map
* Proiect Site Locati Cities and Towns N
roject Site Location . w £
) . ] County Boundaries ¢
“~_ Major Streams and Rivers s
. 1:63,360
= Major Roads . T
! 1inch =1 miles
Other Roads
n® ™ *| ocal Watershed Plan Bound S a :
I- - ocal atersne an bounaary Miles




Conservation Easement Boundary

Stream Preservation

Stream Restoration

Other Streams
Other Drainage Features
= Previous Stream Alignment
- = =+ FEMA 100 yr Floodplain Boundary

Riparian Wetland Preservation

Riparian Wetland Enhancement

Figure 2. Site Map

Little Troublesome Creek, Rockingham County, EEP Project 749

1:2,400

1 inch = 200 feet

200 100 0 200
ey — Feet

Source: NC Statewide Orthoimagery, 2010

12/19/2011




Table 1. Project Components and Mitigation Credits
Little Troublesome / Project No. 749

Mitigation Credits

. — Nitrogen Nutrient Phosphorous
Stream Riparian Wetland | Non-riparian Wetland Buffer gOffset Nutrierr)n Offet
Type R RE R RE R RE
Totals 2188 551 1.86
Project Components
Existing Restoration or Restoration
Project Component Stationing/Location | Footage/ | Approach| Restoration Footage or Mitigation Ratio
Acreage Equivalent Acreage
Little Troublesome Creek 10+00 - 11+75 175 P3 R 175 1:1
Little Troublesome Creek 11+75 - 21+95 975 P2 R 1020 1:1
Little Troublesome Creek 21+95 - 23+75 179 P3 R 180 1:1
uUT1 50+00 - 58+13 813 P3 R 813 11
uT2 see Fig 2. 2754 - RE 2754 5:1
Enhancement Wetland #1 see Fig 2. 1.17 - RE 1.17 2:1
Enhancement Wetland #2 see Fig 2. 0.74 - RE 0.74 2:1
Preservation Wetland see Fig 2. 45 - RE 4.5 5:1

Component Summation

. . ipari -ripari tland
Restoration Level Stream (linear feet) Riparian Wetland Non-riparian Wetlan Buffer (square Upland (acres)
(acres) (acres) feet)
. Non-
Riverine L
Riverine

Restoration 2188
Enhancement 191
Enhancement |
Enhancement |1
Creation
Preservation 2754 45
High Quality Preservation

Little Troublesome Site
EEP Project # 749

KCI Associates of North Carolina
2013- MY04



Table 2. Project Activity & Reporting History
Little Troublesome / Project No. 749
Elapsed Time Since Grading and Planting Complete: 4 yr 0 months
Number of Reporting Years: 4
Data Collection | Actual Completion
Activity or Report Complete or Delivery
Environmental Resource Technical Report Sep 2006 Sep 2006
Restoration Plan May 2007 June 2007
Final Design - Construction Plans Feb 2007
Construction Dec 2009
Temporary S&E mix applied Oct 2009
Permanent seed mix applied Dec 2009
Planting Dec 2009
Baseline Monitoring Feb 2010 May 2010
Year 1 Monitoring Sep 2010 Dec 2010
Year 2 Monitoring Jul 2011 Dec 2011
Year 3 Monitoring Aug 2012 Nov 2012
Year 4 Monitoring Aug 2013 Nov 2013
Beaver Removal 2013
Little Troublesome Site KCI Associates of North Carolina
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Table 3. Project Contacts Table
Little Troublesome / Project No. 749

Designer

Primary Project Design POC

KCI Associates of North Carolina
4601 Six Forks Road, Suite 220
Raleigh, NC 27609

April Helms (919) 783-9214

Construction Contractor

Construction Contractor POC

Angler Environmental

12811 Randolph Ridge Lane
Manassas, VA 20109

Andrew Griffey (703) 393-4844

Planting Contractor

Planting Contractor POC

HARP, Inc.

301 McCullough Drive, 4th Floor
Charlotte, NC 28262

Alan Peoples (704) 841-2841

Seeding Contractor

Seeding Contractor POC

Angler Environmental
Manassas, VA 20109
Andrew Griffey (703) 393-4844

Seed Mix Sources

MD Seed and Environmental Services

Gaithersburg, MD 20879

Monitoring Performers

Monitoring POC

KCI Associates of North Carolina
4601 Six Forks Road, Suite 220
Raleigh, NC 27609

Adam Spiller (919) 278-2514

Little Troublesome Site
EEP Project # 749

KCI Associates of North Carolina
2013- MY04



Table 4. Project Attribute Table
Little Troublesome / Project No. 749

Project County Rockingham County
Physiographic Region Piedmont
Ecoregion Northern Inner Piedmont
River Basin Cape Fear
USGS HUC 03030002010030
NCDWQ Sub-Basin 03-06-01
Within Extent of EEP Watershed Plan Yes - Upper Cape Fear Basin LWP
WRC Class Warm
% of Project Easement Demarcated 100%
Beaver Activity Observed During Design Phase No
Restoration Component Attributes

LTC UTl
Drainage Area (sg.mi.) 12.09 0.1
Stream Order Third First
Restored Length (feet) 1,375 813
Perennial or Intermittent Perennial Perennial
Watershed Type Suburban Suburban

Watershed LULC Distribution

Forest/Wetland 49%
Pasture/Managed Herbaceous 21%
Developed 30%
Watershed Impervious Cover 21%
NCDWQ AU/Index Number 16-7
NCDWQ Classification C; NSW
303d Listed Yes
Upstream of 303d Listed Segment Yes
Reasons for 303d Listing or Stressor Aquatic life
Total Acreage of Easement 30.3
Total Vegetated Acreage within Easement 30.0
Total Planted Acreage as Part of Restoration 12.2
Rosgen Classification of Pre-Existing E4 G4c
Rosgen Classification of As-Built E4/C4 B4c
Valley Type
Valley Slope 0.002 0.021
Valley Side Slope Range
Valley Toe Slope Range
Cowardin Classification
Trout Waters Designation No

Species of Concern, Endangered, Etc.

Carolina ladle crayfish (Cambarus davidi)

Dominant Soil Series and Characteristics

Series
Depth
Clay%
K

T

Chewacla

Deep

Little Troublesome Site
EEP Project # 749

KCI Associates of North Carolina
2013- MY04




Appendix B

Visual Assessment Data
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Table 5. Visual Stream Morphology Stability Assessment
Project Number and Name: 749 - Little Troublesome

some cover at base-flow.

Assessed Length 1,375 Reach - Little Troublesome
Number Stable, Number of Amount of % Stable,
Major Channel Channel Sub- Performing as | Total Number Unstable Unstable Performing as
Category Category Metric Intended in As-built Segments Footage Intended
- - . |1. Aggradation - Bar formation/growth sufficient to
1.Bed L Vertical §tab|||ty (Riffle sigﬁ?f:mmct flow Iaterall)gl (not to include point 0 0 100%
and Run units)
bars)
2. Degradation - Evidence of downcutting 0 0 100%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains coarser substrate 7 7 100%
3. Meander Pool 1. Depth Sufficient (Max Pool Depth : Mean Bankfull
. 7 7 100%
Condition Depth > 1.6)
2. Length appropriate (>30% of centerline distance
between tail of upstreamrriffle and head of downstrem 7 7 100%
riffle)
4.Thalweg Position 1. Thalweg centering at upstream of meander bend (Run) 7 7 100%
2. Thalweg centering at downstream of meander (Glide) 7 7 100%
2 Bank 1. Scoured/Eroding Bank lacking vegetative cover. resulting simply frompoor 3 70 97%
growth and/or scour and erosion
Banks undercut/overhanging to the extent that mass
2. Undercut wasting appears likely. Does NOT include undercuts that 0 0 100%
are modest, appear sustainable and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100%
Totals 3 70 97%
3. Engineered 1. Owerall Integrity Structures physically intact with no dislodged boulders or 3 3 100%
Structures logs.
2 Grade Control Grade contrql structures exhibiting maintenance of grade 3 3 100%
across the sill.
2a. Piping Structures lacking any substantial flow underneath sills or 1 1 100%
arms.
Bank erosion within the structures extent of influence does
3. Bank Protection not exceed 15%. (See guidance for this table in EEP 1 1 100%
monitoring guidance document)
Pool forming structures maintaining ~ Max Pool Depth :
4. Habitat Mean Bankfull Depth ratio > 1.6 Rootwads/logs providing 1 1 100%

Little Troublesome Site

EEP Project # 749
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Table 5. Visual Stream Morphology Stability Assessment
Project Number and Name: 749 - Little Troublesome

some cover at base-flow.

Assessed Length 813 Reach - UT1
Number Stable, Number of Amount of % Stable,
Major Channel Channel Sub- Performing as | Total Number Unstable Unstable Performing as
Category Category Metric Intended in As-built Segments Footage Intended
. - 5 1. Aggradation - Bar formation/growth sufficient to
1. Bed 1 vertical stablllty (Riffle significantly deflect flow laterally (not to include point 0 0 100%
and Run units)
bars)
2. Degradation - Evidence of downcutting 1 15 98%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains coarser substrate 11 13 85%
3. Meander Pool 1. Depth Sufficient (MaxPool Depth : Mean Bankfull
. 14 16 88%
Condition Depth > 1.6)
2. Length appropriate (>30% of centerline distance
between tail of upstreamriffle and head of downstrem 7 14 50%
riffle)
4.Thalweg Position” 1. Thalweg centering at upstream of meander bend (Run) N/A
2. Thalweg centering at downstream of meander (Glide) N/A
2 Bank 1. Scoured/Eroding Bank lacking vegetative cover_ resulting simply frompoor 2 20 99%
growth and/or scour and erosion
Banks undercut/overhanging to the extent that mass
2. Undercut wasting appears likely. Does NOT include undercuts that 0 0 100%
are modest, appear sustainable and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100%
Totals 2 20 99%
3. Engineered 1. Owerall Integrity Structures physically intact with no dislodged boulders or 2 2 100%
Structures logs.
2. Grade Control Grade contr(_)l structures exhibiting maintenance of grade 2 2 100%
across the sill.
2a. Piping i:rrTL:sctures lacking any substantial flow underneath sills or 2 2 100%
Bank erosion within the structures extent of influence does
3. Bank Protection not exceed 15%. (See guidance for this table in EEP 0 0 N/A
monitoring guidance document)
Pool forming structures maintaining ~ MaxPool Depth :
4. Habitat Mean Bankfull Depth ratio > 1.6 Rootwads/logs providing 0 0 N/A

Little Troublesome Site

EEP Project # 749
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Table 6. Vegetation Condition Assessment
Project Number and Name: 749 - Little Troublesome
Planted Acreage 12.2 Easement Acreage 30.3
CCPV Number of Combined
\Vegetation Category |Definitions Mapping Threshold Depiction Polygons Acreage % of Planted Acreage
1. Bare Areas Very limited cover of both woody and 0.1 acre Pattern and 0 0.00 0.0%
herbaceous material. Color
. Woody stem densities clearly below
2. Low Stem Density target levels based on MY3, 4, or 5 0.1 acre Pattern and 3 0.40 3.3%
Areas L Color
stem count criteria.
Total 3 0.40 3.3%
3. Areas of Poor Areas with woody stems of a size Pattern and
. . . 0
Growth Rates or Vigor class_ thgt are obviously small given the 0.25 acre Color 0 0.00 0.0%
monitoring year.
Cumulative Total 3 0.40 3.3%
. i A ints (if [ P
4. Invasive Areas of reas or points (if too small to render 1000 SF attern and 9 0.10 0.3%
Concern as polygons at map scale). Color
. A ints (if t It d Patt d
5. Easement reas or points (if too small to render none attern an 0 0.00 0.0%
Encroachment Areas |]as polygons at map scale). Color

Little Troublesome Site
EEP Project # 749
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Stream Station Photos

Photo Point 1u: View looking upstream near
Station 11+10. 2/23/10 — Baseline

Photo Point 1d: View looking downstream near
Station 11+10. 2/23/10 — Baseline

Photo Point 2u: View looking upstream taken near
Station 17+40. 2/23/10 — Baseline

Little Troublesome Site
EEP Project # 749

Photo Point 1u: View looking upstream near
Station 11+10. 10/1/2013 - MY-04

Photo Point 1d: View looking downstream near
Station 11+10. 10/1/2013 - MY-04

Photo Point 2u: View looking upstream taken
near Station 17+40. 10/1/2013 - MY-04

KCI Associates of North Carolina
15 2013 - MY04



Photo Point 2d: View looking downstream taken Photo Point 2d: View looking downstream taken

near Station 17+40. 2/23/10 — Baseline near Station 17+40. 10/1/2013 — MY-04
Photo Point 3u: View looking upstream near Photo Point 3u: View looking upstream near
Station 22+25. 2/23/10 — Baseline Station 22+25. 10/1/2013 - MY-04
Photo Point 3d: View looking downstream near Photo Point 3d: View looking downstream near
Station 22+25. 2/23/10 — Baseline Station 22+25. 10/1/2013 - MY-04
Little Troublesome Site KCI Associates of North Carolina

EEP Project # 749 16 2013 - MY04



Photo Point 4: View looking upstream near Station Photo Point 4: View looking upstream near Station

24+00. 2/23/10 - Baseline 24+00. 10/1/2013 - MY-04
Photo Point 5: View looking downstream near Photo Point 5: View looking downstream near
Station 50+00. 2/23/10 — Baseline Station 50+00. 10/1/2013 - MY-04
Photo Point 6u: View looking upstream near Photo Point 6u: View looking upstream near
Station 54+90. 2/23/10 — Baseline Station 54+90. 10/1/2013 - MY-04
Little Troublesome Site KCI Associates of North Carolina

EEP Project # 749 17 2013 - MY04



Photo Point 6d: View looking downstream near Photo Point 6d: View looking downstream near

Station 54+90. 2/23/10 — Baseline Station 54+90. 10/1/2013 — MY-04
Photo Point 7: View looking upstream at the Photo Point 7: View looking upstream at the
tributary confluence. 2/23/10 — Baseline tributary confluence. 10/1/2013 - MY-04
Little Troublesome Site KCI Associates of North Carolina

EEP Project # 749 18 2013 - MY04



Vegetation Monitoring Plot Photos

Plot 1 Photo: 8/8/13 — MY04

Plot 2 Photo: 8/8/13 — MY04

Plot 3 Photo: 8/8/13 — MY04

Plot 4 Photo: 8/8/13 — MY04

Plot 5 Photo: 8/8/13 — MY04

Little Troublesome Site
EEP Project # 749 19

Plot 6 Photo: 8/8/13 — MY04

KCI Associates of North Carolina
2013 - MY04



Plot 7 Photo: 8/8/13 - MY04 Plot 8 Photo: 8/8/13 - MY04

Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 20 2013 - MY04



Problem Areas

11/5/2012 MYQ3- slope erosion (Stationing 55+40) 11/21/2013 MY 04 — slope erosion (Stationing 55+40)

11/21/2013 MY 04 — bank erosion (Stationing 20+50)

Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 21 2013 - MY04



Appendix C

Vegetation Plot Data
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Table 7. Vegetation Plot Criteria Attainment
Little Troublesome / Project No. 749

. . Monitoring Year 04 Monitoring Year 04
Vegetation Plot ID Vegetation Survival Threshold Planted Stem Density Total Stem Density
Met?
(stems/acre) (stems/acre)

1 Yes 364 2914
2 Yes 364 4,654
3 Yes 647 8,053
4 Yes 688 5,463
5 Yes 607 5,099
6 Yes 486 3,197
7 Yes 850 1,862
8 Yes 567 2954

Little Troublesome Site
EEP Project # 749

23

KCI Associates of North Carolina
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Table 8. CVS Vegetation Plot Metadata
Little Troublesome / Project No. 749

Report Prepared By

Tommy Seelinger

Date Prepared

9/3/2013 11:08

database name

cvs-eep-entrytool-Open End Sites.mdb

database location

M:\2007\12071067 2007 EEP OPEN END\Veg_database\2013 Sites_cvs-eep-entrytoo

computer name

12-7GSWCX1

file size

64516096

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

Proj, total stems

Each projectis 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,

Plots L
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
Damage

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.

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

749

project Name

Little Troublesome Creek

Description Stream and Wetland Restoration Site
River Basin Cape Fear

length(ft) 2200

stream-to-edge width (ft) 60

area (sq m) 24523.92

Required Plots (calculated) 8

Sampled Plots 8

Little Troublesome Site
EEP Project # 749
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Table 9. CVS Stem Count Total and Planted by Plot and Species

Current Plot Data (MY4 2013)

Species E749-A-0001 E749-A-0002 E749-A-0003 E749-A-0004 E749-A-0005 E749-A-0006 E749-A-0007 E749-A-0008
Scientific Name Common Name Type PnoLS | P-all| T |PnoLS|P-all| T |PnoLS|P-all|] T JPnoLS|P-all| T |PnoLS|P-all| T |PnoLS|P-al| T |PnoLS|Pal| T |PnoLS|Pal]| T
Acer negundo Boxelder Tree 2 2 1
Acer rubrum Red Maple Tree 7 1
Aronia arbutifolia Red Chokeberry Shrub 1 1 1
Baccharis Baccharis Shrub 1
Betula nigra River Birch Tree 3 3 5 1 1 1 1 1 45 8 8 66 1 1 2 4 4 5 6 6 30
Celtis laevigata Sugarberry Tree 3 3 5 2 1 1 1
Celtis occidentalis Common Hackberry Tree 1
Cornus amomum Silky Dogwood Shrub 1 1 2
Diospyros virginiana Common Persimmon Tree 6 1 1 1 1 1 6 2 2 2 7
Fraxinus pennsylvanica Green Ash Tree 17 46 108 40 29 2 4 5
llex decidua Possumhaw shrub 1 1 1
Juglans nigra Black Walnut Tree 1
Liguidambar styraciflua Sweetgum Tree 3 14 2 10 8 17 4
Liriodendron tulipifera Tuliptree Tree 2 1
Pinus taeda Loblolly Pine Tree
Pinus virginiana Virginia Pine Tree 34 16 2
Platanus occidentalis American Sycamore Tree 1 1 1 1 1 6 5 5 5 3 3 10 2 2 6 4 4 5 9 9 10 1 1 2
Quercus falcata Southern Red Oak Tree 1
Quercus michauxii Swamp Chestnut Oak Tree 4 4 4 4 4 6 4 4 4 8 8 9 2 2 2 4 4 4 4 4 4 2 2 2
Quercus palustris Pin Oak Tree 2 2 2 3 3 3 2 2 2
Quercus phellos Willow Oak Tree 3 3 6 2 2 2 1 1 1 1 1 1 2 2 7 1 1 1 1 1 1
Quercus rubra Northern Red Oak Tree 1 1 1
Ulmus alata Winged EIm Tree 35 2 1 1 1
Ulmus americana American elm Tree 1 1 1 26 68 3 11 16
Stem count 9 9 72 9 9 115 16 16 | 199 17 18 | 130 15 15 | 126 12 12 79 21 21 46 14 14 73
size (ares) 1 1 1 1 1 1 1 1
size (ACRES) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Species count 4 4 8 4 4 10 5 5 10 6 7 14 6 6 10 5 5 10 6 6 10 7 7 12
Stems per ACRE] 364 | 364 [2,914] 364 | 364 [4,654] 647 647 |8,053] 688 728 |5,261] 607 607 [5,099] 486 | 486 [3,197] 850 | 850 |1,862| 567 567 |2,954
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Little Troublesome Site

EEP Project # 749

Table 9. CVS Stem Count Total and Planted by Plot and Species continued
Annual Means
MY4 (2013) MY3 (2012) MY2 (2011) MY1 (2010)
Scientific Name Common Name Species Type |PnolS |P-all [T PnolS (P-all [T [PnolLS |P-all |T PnolS [P-all |T
Acer negundo Boxelder Tree 5 13
Acer rubrum Red Maple Tree 8 13 33
Aronia arbutifolia Red Chokeberry Shrub 1 1 1 2 2 2 2 2 2 2 2 2
Baccharis Baccharis Shrub 1
Betula nigra River Birch Tree 24 24 | 154 27 27 | 27 27 27 55 31 31 60
Celtis laevigata Sugarberry Tree 4 4 8 5 5 5 5 5 9 5 5 17
Celtis occidentalis Common Hackberry Tree 1
Cornus amomum Silky Dogwood Shrub 1 3 1 1 1 1 1 1
Diospyros virginiana Common Persimmon Tree 4 4 22 4 4 4 3 3 52 2 2 36
Fraxinus pennsylvanica Green Ash Tree 251 247 190
llex Holly Shrub or Tree 1 1 1 1 1 1
llex decidua Deciduous Holly shrub 1 1 1 1 1 1
Juglans nigra Black Walnut Tree 1 1 1
Liquidambar styraciflua Sweetgum Tree 58 23 16
Liriodendron tulipifera Tuliptree Tree 3 2 1
Pinus taeda Loblolly Pine Tree 1 1
Pinus virginiana Virginia Pine Tree 52
Platanus occidentalis American Sycamore Tree 26 26 45 26 26 | 26 28 28 44 28 28 51
Quercus Oak Tree 2 2 2 2 2 2
Quercus falcata Southern Red Oak Tree 1
Quercus michauxii Swamp Chestnut Oak Tree 32 32 35 33 33 | 33 30 30 31 32 32 32
Quercus palustris Pin Oak Tree 7 7 7 9 9 9 9 9 9 9 9 9
Quercus phellos Willow Oak Tree 11 11 19 11 11 [ 11 11 11 14 12 12 12
Quercus rubra Northern Red Oak Tree 1 1 1 1 1 1
Rhus Sumac shrub 1
Salix sericea Silky Willow Shrub 5 5 5 5 5 5 5 5
Ulmus Elm Tree 101
Ulmus alata Winged EIm Tree 1 1 38
Ulmus americana American Elm Tree 1 1 125 91
Unknown Shrub or Tree 2 2 2 6 6 6
Viburnum nudum Possumhaw Shrub 1 1 1 1 1 1 1 1 1
Stemcount] 113 | 119 | 845 | 120 | 126 |126] 121 | 127 | 606 | 131 | 137 | 592
size (ares) 8 8 8 8
size (ACRES) 0 0 0 0
Species count] 12 14 24 11 13 [ 13 12 14 21 12 14 23
Stems per ACRE| 572 | 602 |4,274] 607 | 637 |637] 612 | 642 [3,065] 663 | 693 (2,995
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Appendix D

Stream Survey Data
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River Basin: Cape Fear
Watershed: Little Troublesome Creek, MY-04
XS ID LTC (XS - 1, Riffle) Station 13+08

Drainage Area (sq mi):

12.09

Date: 6/28/2013
Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA
0.0 655.83 Bankfull Elevation: 654.6
0.7 655.42 Bankfull Cross-Sectional Area: 106.2
6.1 654.75 Bankfull Width: 32.5
9.0 654.67 Flood Prone Area Elevation: 659.3
12.7 654.67 Flood Prone Width: >90
17.2 654.60 Max Depth at Bankfull: 4.7
20.8 654.66 Mean Depth at Bankfull: 3.3
24.1 654.55 W / D Ratio: 9.9
25.3 653.47 Entrenchment Ratio: 2.8
26.8 652.51 Bank Height Ratio: 1.0
28.0 652.17
29.7 651.86 [Stream Type | E4ica |
31.2 651.10
32.8 650.48
33.3 650.29 Cape Fear River Basin, Little Troublesome Creek, MY-04, LTC (XS - 1, Riffle) Station 13+08
34.6 650.06
36.1 650.04 660
37.6 649.90 | | g Peremeeccccccccccccccccccccccccccc s e s e c s e c s c e c s e ccc e e cc s e e e c e e e e cccccccca=
39.3 649.83 659
408 649.83 658
42.9 649.86 657
436 649.92 = 656
45.0 650.05 & e
46.0 650.30 § - ——- ’_-‘\h(--------------------------?‘n-a%ﬂ Baseline, 2/12/10
474 650.50 < 654 \ / MY-01, 9/16/10
48.7 651.26 ﬁ 653 MY-02, 7/18/11
503 651.94 652 \ /7 MY-03Y 8/23/12
52.4 652.72 \\ /‘ / ’
549 653.07 651 MY-04, 6/28/13
56.6 654.45 650 M = === Bankful
58.7 654.67 649 1 ) 1 1 1 ) 1 1 1 = = = = F|ood Prone Area
g?% ggjig 0 10 20 30 40 50 60 70 80 90
730 65451 Station (feet)
75.5 654.47
81.3 654.50
85.5 654.46
88.9 654.53
89.8 654.86




River Basin: Cape Fear
Watershed: Little Troublesome Creek, MY-04
XS ID LTC (XS - 2, Pool) Station 13+90
Drainage Area (sg mi): 12.09
Date: 6/28/2012
Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA
0.0 654.85 Bankfull Elevation: 654.3
1.0 654.47 Bankfull Cross-Sectional Area: 113.1
3.4 654.38 Bankfull Width: 34.4
6.1 654.55 Flood Prone Area Elevation: -
9.0 654.60 Flood Prone Width: -
12.7 654.53 Max Depth at Bankfull: 6.4
15.7 654.51 Mean Depth at Bankfull: 3.3
18.9 654.46 W /D Ratio: 10.5
20.8 654.40 Entrenchment Ratio: -
23.1 654.29 Bank Height Ratio: -
24.9 653.81
27.2 653.15 [Stream Type | E4/c4 |
29.7 652.61
31.9 652.40
34.7 651.93 Cape Fear River Basin, Little Troublesome Creek, MY-04, LTC (XS - 2, Pool) Station 13+90
36.1 651.64
37.9 650.92 656
39.3 650.12 655
40.9 649.82
42.0 649.45 654
44.0 649.31 653
45.0 649.08 2 652
46.7 648.82 £
48.1 648.63 s 651
49.3 648.23 € 650 Baseline, 2/12/10
5
22;3 g:ggg o 649 MY-01, 9/16/10
: d MY-02, 7/18/11
ggg gggg? 648 MY-03, 8/23/12
55:9 651:29 647 —s— MY-04, 7/16/13
56.1 651.80 646 1 ‘ : : : : : : - Benkaul
22‘15 222-3‘13 0 10 20 30 40 50 60 70 80 90
508 65477 Station (feet)
63.1 654.71
67.1 654.70
69.8 654.71
72.8 654.61
75.1 654.58

*Qther shots not included due to space




River Basin: Cape Fear
Watershed: Little Troublesome Creek, MY-04
XS ID LTC (XS - 3, Riffle) Station 16+30
Drainage Area (sq mi): 12.09
Date: 7/19/2013
Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA
0.0 655.93 Bankfull Elevation: 653.9
0.5 655.57 Bankfull Cross-Sectional Area: 97.8
2.8 655.45 Bankfull Width: 31.4
5.1 655.20 Flood Prone Area Elevation: 658.8
7.2 655.02 Flood Prone Width: >90
10.5 654.66 Max Depth at Bankfull: 4.8
13.3 654.06 Mean Depth at Bankfull: 3.1
17.5 654.08 W / D Ratio: 10.1
22.0 653.95 Entrenchment Ratio: 2.9
27.1 654.01 Bank Height Ratio: 1.0
30.6 654.14
32.5 654.07 [Stream Type [ E4iC4 |
34.1 653.12
37.2 651.80
36.8 651.81 Cape Fear River Basin, Little Troublesome Creek, MY-04, LTC (XS - 3, Riffle) Station 16+30
38.8 650.71
20.1 650.34 660
416 650.01 S e LT T T e LT T T e e e LT T
42.9 649.92 658
43.4 649.64 657
443 649.36
44.9 649.24 = 656
46.7 649.10 & 655 2 .
474 649.07 5 654 e e e T T T e e e e e e e ——— V4 — Baseline, 2/12/10
49.0 649.08 g 653 MY-01, 9/16/10
49.8 649.15 uij 652 \\\\ ’% MY-02, 7/18/11
g;g gjg;i 651 \ / 7 MY-03, 8/23/12
53:3 649: 36 650 ‘@.&- _ﬂ% / —=— MY-04, 7/19/13
53.6 649.59 649 - - = = = = Bankiull
54.7 649.76 648 . 1 . 1 | 1 1 1 = = = = Flood Pr?ne Area
55.4 650.66 0 10 20 40 50 60 70 80 %0
56.8 651.21 Station (feet)
58.7 651.86
60.6 652.20
62.0 652.75
63.8 653.62
64.3 654.00
66.0 653.98

*Other shots not included due to space




River Basin: Cape Fear
Watershed: Little Troublesome Creek, MY-04
XS ID LTC (XS - 4, Riffle) Station 19+42
Drainage Area (sg mi): 12.09
Date: 7/19/2013
Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA
0.0 655.15 Bankfull Elevation: 653.3
0.4 654.83 Bankfull Cross-Sectional Area: 101.0
7.3 654.63 Bankfull Width: 32.7
11.3 654.73 Flood Prone Area Elevation: 658.2
13.3 654.54 Flood Prone Width: >90
14.8 654.32 Max Depth at Bankfull: 4.9
23.8 653.17 Mean Depth at Bankfull: 3.1
29.0 653.41 W / D Ratio: 10.6
32.8 653.61 Entrenchment Ratio: 2.8
34.6 652.56 Bank Height Ratio: 1.0
36.3 651.86
38.4 650.89 [Stream Type | E4ica |
40.3 650.39
41.6 650.03
42.9 649.28 Cape Fear River Basin, Little Troublesome Creek, MY-04, LTC (XS - 4, Riffle) Station 19+42
43.9 648.96 659
44.5 648.87 | |l
453 648.63 658
46.7 648.59 657
48.3 648.46
49.7 648.39 656
51.2 648.42 g 85
52.8 648.43 2 654
54.6 648.59 S 653 Baselin/e,zzlzom
gg§ ggggg g 652 MY-01, 9/16/10
o MY-02, 7/19/11
60.0 651.34 651 MY-03, 8/23/12
gég 22;2; 650 MY-04, 7/19/13
66.3 653.44 649 == = = Bankfull
69.7 653.46 648 s ‘ ‘ ‘ ‘ ‘ ‘ ‘ —==- Flood Pron‘e Area
;‘71-(1) ggz-i; 0 10 20 30 40 50 60 70 80 el
800 653.44 Station (feet)
83.3 653.42
87.2 653.46
91.3 653.93




River Basin: Cape Fear
Watershed: Little Troublesome Creek, MY-04
XS ID UT1 (XS - 5, Riffle) Station 51+56

Drainage Area (sg mi):

0.10

Date: 6/17/2013
Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA

0.0 666.67 Bankfull Elevation: 660.1

1.5 666.36 Bankfull Cross-Sectional Area: 0.7

3.9 666.44 Bankfull Width: 2.8

6.4 666.33 Flood Prone Area Elevation: 660.6

8.0 665.72 Flood Prone Width: 8.7

9.9 664.85 Max Depth at Bankfull: 0.4

12.1 663.68 Mean Depth at Bankfull: 0.3

14.4 662.69 W /D Ratio: 11.2

16.8 661.67 Entrenchment Ratio: 3.1

19.0 660.90 Bank Height Ratio: 1.0

20.1 660.73

21.1 660.27 [stream Type | B4c |

22.6 660.10

23.2 659.82

240 65973 Cape Fear River Basin, Little Troublesome Creek, MY-04, UT1 (XS - 5, Riffle) Station 51+56

24.6 659.77 669

25.0 660.11 7

25.5 660.27 668

27.2 660.36 667

29.1 660.45 666

30.1 661.17

33.0 661.94 o 685

34.9 663.04 £ 664

36.5 664.12 .5 663 Baseline, 2/11/10

38.7 664.84 ‘§ 662 MY-01, 9/17/10

:‘113 gggg;’ 2 ooy MY-02, 7/19/11
MY-03, 8/22/12

:gg ggg;(ls 660 MY-04 6/17/13

53.1 668.78 659 = = = = Bankfull

658 ) 1 1 1 ) 1 ) = = == = Flood Prone Area
0 10 20 30 40 50

Station (feet)




River Basin: Cape Fear

Watershed: Little Troublesome Creek, MY-04
XS ID UT1 (XS - 6, Pool) Station 55+08
Drainage Area (sq mi): 0.10

Date: 6/18/2013

Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA
0.0 660.64 Bankfull Elevation: 653.6
1.9 660.41 Bankfull Cross-Sectional Area: 3.6
3.8 660.45 Bankfull Width: 3.7
5.6 659.94 Flood Prone Area Elevation: -
7.9 659.19 Flood Prone Width: -
9.9 658.46 Max Depth at Bankfull: 1.4
11.8 657.75 Mean Depth at Bankfull: 1.0
13.8 657.13 W / D Ratio: -
16.0 656.33 Entrenchment Ratio: -
18.7 655.24 Bank Height Ratio: -
21.6 654.23
22.9 653.86 [Stream Type | B4c |
23.8 653.71
24.1 653.23
246 652.25 Cape Fear River Basin, Little Troublesome Creek, MY-04, UT1 (XS - 6, Pool) Station 55+08
25.3 652.20
661
o erw —
- - 660 e
27.0 652.81 i \ =
271 653.25 659 | \ /
27.6 653.69 658 \ /
28.6 654.00 = |
297 654.20 g 67 N D
32.1 655.21 S 656 /
= H Baseline, 2/11/10
33.9 656.06 8 gs5 \ aseline
36.4 657.11 2 | MY-01, 9/17/10
38.2 657.83 Woess oS . '%;_ ___________________ MY-02, 7/19/11
40.7 658.90 653 MY-03, 8/22/12
ﬁ; ggggg 652 —=— MY-04, 6/18/2013
45.9 659.95 651 ‘ ; ‘ ; ‘ ; ‘ ; | === Bankul
48.0 659.89 0 10 20 30 40 50
49.7 659.91 .
503 66013 Station (feet)




River Basin: Cape Fear
Watershed: Little Troublesome Creek, MY-04
XS ID UT1 (XS - 7, Riffle) Station 56+84

Drainage Area (sq mi):

0.10

Date: 6/27/2013
Field Crew: T. Seelinger, A. Bubel
Station Elevation SUMMARY DATA
0.0 657.59 Bankfull Elevation: 650.9
0.0 657.59 Bankfull Cross-Sectional Area: 2.4
0.4 657.22 Bankfull Width: 6.0
1.7 657.22 Flood Prone Area Elevation: 651.6
3.4 657.11 Flood Prone Width: 12.6
5.3 657.03 Max Depth at Bankfull: 0.8
6.6 656.71 Mean Depth at Bankfull: 0.4
8.2 656.44 W / D Ratio: 15.0
10.5 655.79 Entrenchment Ratio: 2.1
12.0 655.37 Bank Height Ratio: 1.0
13.6 654.69
15.7 653.84 [Stream Type
18.0 652.83
20.0 651.93
21.4 651.43 . . . . .
51 25005 Cape Fear River Basin, Little Troublesome Creek, MY-04, UT1 (XS - 7, Riffle) Station 56+84
24.2 650.75 658
25.6 650.41
25.7 650.41 657
26.1 650.14 656 o
26.8 650.14
27.6 650.21 g 05
273 650.38 € g5
28.0 650.45 s Baseline, 2/11/10
29.5 650.89 g 63 MY-01, 9/17/10
22; ggi?? T 652 MY-02, 7/19/11
34'5 652.46 651 MY-03, 8/22/12
%0 5310 —a— MY-04, 7/27/13
39.0 654.30 650 = = = = Bankfull
41.0 655.28 649 ‘ 1 1 - F‘Iood Prone Area
42.0 655.53 0 10 20 50
45.0 655.65 .
176 65596 Station (feet)
49.2 655.94
51.2 656.01
51.58 656.23




Elevation (ft)

Longitudinal Profile
Little Troublesome Creek
EEP Project Number - 749

Station 10+00 - 24+50

655 m
- Sgr =-0.0017x + 656.86
|
653
|
Beaver dam (MY-03)
651
649
Possible Beaver dam erosion
647
645 +———t— —
1000 1050 1100 1150 1200 1250

1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800

Station (ft)

1850 1900 1950

2000

2050 2100

2150 2200

2250 2300 2350 2400 2450

Baseline, 2/12/10

—— MY-01, 9/16/10 — MY-02, 7/19/11 — MY-03, 8/23/12

—— MY-04, 7/16/13

Water Surface

B Bankfull




Elevation (ft)

Longitudinal Profile
UT1 to Little Troublesome Creek
EEP Project Number - 749
Station 50+00 - 58+50

667

666

665

664

663

662

661

660

659

658

657

656

655

654

S, = -0.0169x + 746.94
653

v sBF = -0.0165x + 745.4

652

651

650

649

648

647

646 - t - - t - - t - - - t - - t - - - t - - t - t - - t - - t - - - t - - t - - - t - - } - } - } - -
5000 5050 5100 5150 5200 5250 5300 5350 5400 5450 5500 5550 5600 5650 5700 5750 5800 5850
Station (ft)

Baseline, 2/12/10 —— MY-01, 9/17/10 —— MY-02, 7/20/11 —— MY-03, 8/22/12 —— MY-04, 6/17/13 ~ — — - Water Surface ®  Bankfull




Cross-Section 1 Riffle - LTC MY-04

Particle | Millimeter | Material | Count | Item % | Cum % Cumulative Percent
Sil/Clay | <0062 | SIC 0% 0% 100% ,
Very Fine |[.062-.125 S 0% 0% 90%
Fine 125 - .25 A 0% 0% 80% /o/
Medium | .25- .50 N 6 6% | 6% | & % 14
Coarse 50-1 D 5 5% | 11% | 5 ig“//" yf
Very Coarse 1-2 S 6 6% 17% | ¢ 400/: Ji
Very Fine 2-4 3 3% 19% k
4 S 30%
Fine 4-57 G 4 4% 23% 5 20%
Fine 5.7-8 R 0% | 23% | © . v 3
Medium 8-11.3 A 6 6% 29% 0% | a:'_aﬁ /4 :‘2/‘ ‘ .
Medium 11.3-16 \ 9 9% 38% 0.01 0.1 1 10 100 1000 10000
Coarse 16 - 22.6 E 11 11% 49% Particle Size - Millimeters
Coarse 22.6-32 L 8 8% 56% —e— Baseline —a— MY-01 —&—MY-02 —e— MY-03 —o— MY-04
Very Coarse | 32-45 S 14 14% 70%
Very Coarse | 45-64 10 10% 80%
Small 64 - 90 C 10 10% | 89% Individual Class Percentage
Small 90-128 0] 9 9% 98% 100%
Large 128 - 180 B 2 2% 100% = 90%
Large 180 - 256 L 0% 100% g 80%
Small | 256-362 | B 0% | 100% | & 8
Small 362 - 512 L 0% 100% g 50%
Medium |512-1024| D 0% | 100% | = 00
Lrg- Very Lrg|1024 - 2048 R 0% | 100% | 2 s0%
Bedrock >2048 BDRK 0% 100% TS 20%
Total 103 100% | 100% | 18“;" "mE "N RN m i
Size(mm) Type 0Hmmvmomwmgggg:ﬁg:lﬁggaﬁwﬁ
ggg 3‘51' Silt;ﬁ:jay 10%; Particel Size - Millimeters
0
D95 110 gravel 63%
cobble 20%




Cross-Section 2 Pool - LTC MY-04

Particle | Millimeter [ Material| Count | Item % [ Cum % Cumulative Percent
Silt/Clay <0.062 S/C 0% 0% 100%
Very Fine | .062-.125 S 2 2% 2% 90% Pﬁ ig/;
Fine 125 -.25 A 2 2% 4% 80% 1{// /
Medium | .25- 50 N 5 5% 9% | £ 0% rZa i
Coarse 50 -1 D 57 57% | 66% | 5 gng W
Very Coarse | 1-2 S 29 29% | 95% | g //
Very Fine 2-4 3 3% 98% g 0% yau
Fine 4-57 G 2 2% | 100% | E .. K/ o
Fine 5.7-8 R 0% [ 100% | © ., . A J
Medium 8-11.3 A 0% 100% 0% | g ;:37 . .
Medium 11.3-16 V 0% 100% 0.01 0.1 1 1000 10000
Coarse 16 -22.6 E 0% 100% Particle Size - Millimeters
Ve(r:ogrcs):rse 2§é6 _4352 Ig 82;0 1882;0 —e— Baseline —&— MY-01 —&— MY-02 —&— MY-03 —eo— MY-04
y - 0 0
Very Coarse | 45-64 0% 100%
Small 64 - 90 C 0% | 100% Individual Class Percentage
Small 90-128 o] 0% 100% 100%
Large 128 - 180 B 0% 100% = 90%
Large 180 - 256 L 0% 100% g 8%
Small | 256-362 | B 0% [ 100% | & ™%
Small 362 - 512 L 0% 100% Lg 50%
Medium [512-1024| D 0% | 100% | = 409
Lrg- Very Lrg|1024 - 2048 R 0% 100% é 30%
Bedrock >2048 BDRK 0% 100% S 20%
Total 100 100% | 100% - 10%
Size (mm) Type 0%-NLOLDLDH :I;ICDIHI(DI ‘o 0 N N T @ ©
i 9 g9d0 = - SE2g858g8
BZZ 0i596 SIISZﬁI:y 905& s o ° Particel Size - Millimeters -8 F
D95 48 gravel 5% | e
cobble 0%




Cross-Section 3 Riffle - LTC MY-04

Particle | Millimeter | Material| Count | Item % [ Cum % Cumulative Percent
Silt/Clay <0.062 S/C 0% 0% 100%
Very Fine |[.062-.125 S 0% 0% 90% /: i /'
Fine 125 -.25 A 2 2% 2% 80% /ﬂ /o
Medium | .25- .50 N 0% | 2% | g ™% I
Coarse 50-1 D 1 1% % | 5 ig“//" — 7
Very Coarse 1-2 S 0% 3% 2 400/2 o TR/
Very Fine 2-4 2 2% 5% | S . el i/
Fine 4-57 G 2 2% 7% E Lo ) '///I"/ /S
Fine 57-8 R 0% | 7% | © L MJ/
Medium 8-11.3 A 1 1% 8% 0% R e | | |
Medium 113-16 \% 4 4% 12% 0.01 0.1 1 10 100 1000 10000
Coarse 16 - 22.6 E 5 5% 17% Particle Size - Millimeters
Ve(r:yoércS):rse 2§é6 _4352 Ig 1; 1;2? 421(7)33 —e— Baseline —&— MY-01 —&— MY-02 —&— MY-03 —e&— MY-04
- 0 0
Very Coarse | 45-64 15 15% 55%
Small 64 - 90 C 24 24% | 78% Individual Class Percentage
Small 90-128 0] 19 19% 97% 100%
Large 128 - 180 B 3 3% 100% = 90%
Large 180 - 256 L 0% 100% | & 80%
Small | 256-362| B 0% | 100% | & 08
Small 362 - 512 L 0% | 100% | & ;o
Medium |512-1024| D 0% | 100% | = 400
Lrg- Very Lrg|1024 - 2048 R 0% | 100% § 30%
Bedrock >2048 | BDRK 0% | 100% | © 20%
Total | 102 | 100% | 100% | ~ ™ - — -TlJ:Ij:I:I
Size (mm) ___ Type Tggg s eteo ey e 38888y g
ng 15070 SIIUC:jay ng 8 S ° Particel Size - Millimeters - ”e <
san 0
D95 120 | gravel | 5% e
cobble 45%




Cross-Section 4 Riffle - LTC MY-04

Particle [ Millimeter [ Material[ Count [ Item % | Cum % Cumulative Percent
Silt/Clay < 0.062 S/C 0% 0% 100% o ;/:V‘rﬁ’ﬂ-ﬂ-ﬂ—ﬂ—ﬂ—ﬂ—
Very Fine |.062-.125 S 0% 0% 90% /.-/'”7%.—‘ 7
Fine 125 -.25 A 0% 0% 80% / /‘/ /D
Medium 25- .50 N 0% 0% g 0% 7 A/
Coarse 50-1 D 1 1% 1% | 5 ?g"//" I
Very Coarse 1-2 S 0% 1% 2 400/2 > A ]
Very Fine 2-4 1 1% 2% | 2 ey
Fine 4-57 G 2 2% 4% E Lo — /
Fine 57-8 R 2 2% 6% | © Low / 4
Medium 8-11.3 A 7 7% 13% 0% | g{_ﬁé 2 N 0/0’0‘ ‘ .
Medium | 11.3-16 \ 9 9% 22% 0.01 01 1 10 100 1000 10000
Coarse 16 - 22.6 E 8 8% 29% Particle Size - Millimeters
Veglogrcs):rse 2§é6_'4352 Ig ;i ;i;ﬁ gg;ﬁ —e—Baseline —a— MY-0l —®— MY-02 —e— MY-03 —o— My-04
Very Coarse | 45-64 16 16% 78%
Small 64 - 90 C 14 14% | 92% Individual Class Percentage
Small 90 -128 0] 6 6% 98% 100%
Large 128 - 180 B 2 2% 100% = 90%
Large 180 - 256 L 0% 100% g 80%
Small | 256-362] B 0% | 100% | & o8
Small 362 - 512 L 0% 100% g 50%
Medium |512-1024| D 0% | 100% | = aou
Lrg- Very Lrg[1024 - 2048] R 0% | 100% | 2 s0%
Bedrock >2048 BDRK 0% 100% TS 20%
Total | 102 | 100% | 100% | ~ 1% — LLLIjj:Ll -
Size (mm) ___ Type Tgggs oo ey e s s s s8N e s
ng 32 SIIUC:jay 23’ S 3 ° Particel Size - Millimeters ST YERSE
san o
D95 110 | gravel | 77% =Ml
cobble 22%




Cross-Section 5 Riffle - UT1 MY-04

Particle | Millimeter | Material | Count | Item % | Cum % Cumulative Percent
Silt/Clay | <0.062 SIC 40 40% | 40% 100% e amsEsepssEEEEE E m m
Very Fine | 062-.125] S 30 30% | 70% 90% y/ il /f”ﬁw
Fine 125-25 | A 0% | 70% 80% / oy
Medium | .25- .50 N 20 20% | 90% | £ %% / s
Coarse 50-1 D 5 5% | 95% | 5 ig“//: / g
Very Coarse 1-2 S 5 5% 100% | ¢ 0% T
Very Fine 2-4 0% | 100% | = ., /e
Fine 4-57 G 0% | 100% | £ o /’
Fine 57-8 R 0% | 100% | © o —%
Medium | 8-113 | A 0% | 100% 0% oLl | | | |
Medium 11.3-16 \ 0% | 100% 0.01 0.1 1 10 100 1000 10000
Coarse 16 - 22.6 E 0% 100% Particle Size - Millimeters
Ve(r:yogrcs):rse 2;6 '4352 Ig 82;0 1882;0 —e— Baseline —&— MY-01 —&— MY-02 —e— MY-03 MY-04
- 0 0
Very Coarse | 45-64 0% 100%
Small 64 - 90 C 0% | 100% Individual Class Percentage
Small 90 - 128 (0] 0% 100% 100%
Large 128 - 180 B 0% 100% = 90%
Large 180 - 256 L 0% 100% g 80%
Small | 256-362| B 0% | 100% | & 78
Small 362 - 512 L 0% | 100% | £ g
Medium |[512-1024| D 0% | 100% | = a0 -
Lrg- Very Lrg[1024 - 2048 R 0% | 100% § 30% -
Bedrock >2048 | BDRK 0% | 100% | S 20% -
Total 100 100% | 100% | 1g°j’ T
Size (mm) ____Type Tgggeretee ey e s s g s s8N e s
ng 00'04718 SIIt/C:jay gng S 3 ° Particel Size - Millimeters I I A
. san 0
D95 1 gravel | 0% e
cohble 0%




Cross-Section 6 Pool - UT1 MY-04

Particle Millimeter | Material| Count | Item % | Cum % Cumulative Percent
Silt/Clay <0.062 SIC 12 12% | 12% 100%
Very Fine |[.062-.125 S 10 10% 21% 90%
Fine 125-25 | A 1 1% | 22% 80%
Medium | .25-.50 N 6 6% | 28% | £ 0% ;//)/d v
Coarse 50-1 D 13 13% | 40% | 5 gg‘f 7
Very Coarse | 1-2 s 24 23% | 63% | e, . ///7/ JA
Very Fine 2-4 12 2% | 5% | = 4, P
Fine 4-57 G 3 3% 78% E ow .
Fine 5.7-8 R 8 8% | 86% | © 1 . N
Medium | 8-113 | A 5 5% | 90% %% ==Y | | |
Medium 11.3-16 \% 3 3% 93% 0.01 0.1 1 10 100 1000 10000
Coarse 16 - 22.6 E 6 6% 99% Particle Size - Millimeters
Veglogrcs):rse 2§é6 _4352 Ig 1 éz;o 1882;0 —e— Baseline —&— MY-01 —%— MY-02 —&— MY-03 —eo— MY-04
- 0 0
Very Coarse | 45-64 0% 100%
Small 64 - 90 C 0% | 100% Individual Class Percentage
Small 90-128 0] 0% 100% 100%
Large 128 - 180 B 0% 100% = 90%
Large 180 - 256 L 0% 100% | & 80%
Small | 256-362 | B 0% | 100% | & 8
Small 362 - 512 L 0% [ 100% | & ;o
Medium |[512-1024| D 0% | 100% | = 0%
Lrg- Very Lrg[1024 - 2048 R 0% | 100% § 30%
Bedrock >2048 | BDRK 0% | 100% | § 20%
Total 104 100% | 100% | 18“;" T _= |:I:| i=.-n
Size (mm) ____Type Tgggerete e sey sy e s s g s s8N e s
ng %2 sHt/c:jay 51322;0 S 3 ° Particel Size - Millimeters ST YERSE
. san 0
D95 18 gravel | 37% | ———
cobble 0%




Cross-Section 7 Riffle - UT1 MY-04

Particle | Millimeter | Material | Count | Item % | Cum % Cumulative Percent
Silt/Clay < 0.062 SIC 0% 0% 100% 39995888000 8088 8 —u——
Very Fine |.062-.125 S 18 17% | 17% 90% //-/71%‘/{'“
Fine 125 - .25 A 8 8% 25% 80% 7
Medium | 25-50 | N 22 21% | 46% | & "% Ve
Coarse 50 -1 D 29 28% | 73% | 5 ?g";‘j 17)f
Very Coarse 1-2 S 12 11% 85% 2 0% Iy
Very Fine 2-4 9 9% | 93% | E . // Jq 7
Fine 4-57 G 4 4% | 97% | E ,p s
Fine 5.7-8 R 1 1% | 98% | © Lo % /
Medium 8-11.3 A 2 2% | 100% 0% P e | | .
Medium 11.3-16 \Y 0% 100% 0.01 0.1 1 10 100 1000 10000
Coarse 16 - 22.6 E 0% 100% Particle Size - Millimeters
Ve(rilogrg:rse 2;6 '4352 Ig 82;0 1882;" —e— Baseline —&— MY-01 —&— MY-02 —e— MY-03 MY-04
- 0 0
Very Coarse | 45-64 0% 100%
Small 64 - 90 C 0% | 100% Individual Class Percentage
Small 90-128 0] 0% 100% 100%
Large 128 - 180 B 0% 100% = 90%
Large 180 - 256 L 0% 100% | & 80%
Small | 256-362| B 0% | 100% | & 78
Small 362 - 512 L 0% [ 100% | & g
Medium |512-1024| D 0% | 100% | = 400
Lrg- Very Lrg|1024 - 2048 R 0% | 100% § 30%
Bedrock >2048 | BDRK 0% | 100% | © 20%
Total | 105 | 100% [ 100% | ~ *0% :IIEIJTL- -
Size (mm) ____Type Tggge e e ey e s s g s s8N e s
ng ég sHt/c:jay 80;; S 3 ° Particel Size - Millimeters ST YERSE
. san 0
D95 7 gravel | 15% | e
cohble 0%




Table 10 Baseline Stream Data Summary Table: Little Troublesome Creek - 1,375 If
Little Troublesome / Project No. 749

Parameter Regional Curve Pre-Existing Condition Reference Reach(es) Data Design As-built
Dimension and Substrate - Riffle 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) 21.3 24.2 23.3 29.0 3.4 4 11.9 20.1 2 31.6 32.1 32.7 32.6 33.3 0.6 3
Floodprone Width (ft) >65 3 >60 2 >60 >200 3
Bankfull Mean Depth (ft) 4.4 4.7 4.8 5.0 0.2 4 1.7 2.7 2 3.7 3.6 3.7 3.7 3.7 0.1 3
Bankfull Max Depth (ft) 6.2 6.6 6.7 6.9 0.3 4 3.3 4.2 2 4.9 4.7 4.8 4.8 4.9 0.1 3
Bankfull Cross-Sectional Area (ft) 106.1 114.3 107.6 135.8 144 4 32.4 334 2 118.0 118.6 118.8 118.6 119.2 0.3 3
Width/Depth Ratio 4.2 5.0 4.7 6.2 1.0 3 4.4 12.1 2 8.5 8.7 9.0 8.9 9.3 0.3 3
Entrenchment Ratio 2.0 2.6 2.7 3.0 0.5 3 2.0 3.0 2 >3.0 >6.0 3
Bank Height Ratio 1.0 1.1 1.1 1.2 0.1 3 1.0 1.1 2 1.0 1.0 1.0 1.0 1.0 0.0 3
d50 (mm) 4.5 6.8 6.8 9.1 3.3 2 1.9 3.4 2 4.1 12.7 14.0 20.0 8.0 3
|Profile
Riffle Length (ft) 58 60 90 89 121 21 6
Riffle Slope (ft/ft) 0.0010 0.0070 0.002 0.004 ] 0.0008 | 0.0022 | 0.0018 | 0.0039 | 0.0013 6
Pool Length (ft) 13 21 20 56 11 60 42 144 42 7
Pool Max Depth 15 2.5 7.5 4.9 5.7 5.8 6.2 0.5 7
Pool Spacing (ft) 32 80 50 212 169 199 180 285 44 6
Pool Volume (ft)
|Pattern
Channel Beltwidth (ft) 50 60 125 51 63 55 85 15 6
Radius of Curvature (ft) 24 31 72 126 59 87 90 120 24 7
Rc:Bankfull width (ft/ft) 1.2 2.6 2.3 4.0 1.8 2.7 2.8 3.7
Meander Wavelength (ft) 77 138 158 358 293 328 318 385 35 5
Meander Width Ratio 2.5 5.0 3.9 1.6 1.9 1.7 2.6

Substrate, bed and transport parameters
Ri%/Ru%/P%/G%/S%

SC% / Sa% / G% / C% / B% / Be% 3% /54% [ 40% / 3% / 0% / 0% 0% / 52% / 48% / 0% / 0% / 0% 1% /19% / 75% / 6% / 0% / 0%

d16 / d35/d50 / d84 / d95 / di’ / di*® (mm) 0.26/056/1.4/8.1/15/-/- 07/12/19/16/26/-1- 0.79/6.1/10/18/42/71/-/-
Reach Shear Stress (competency) Ib/ft’ 0.38 0.28
Max part size (mm) mobilized at bankfull 28 20

Stream Power (transport capacity) wW/m’
Additional Reach Parameters

Drainage Area (SM) 12.09 1.68 12.09 12.09

Impervious cover estimate 21% 21% 21%

Rosgen Classification E4 E4 E4/CA E4/C4

Bankfull Velocity (fps) 41-53 34-44 4.3
Bankfull Discharge (cfs) 553 - 564 115 - 150 510 - 550

Valley length (ft) 1,273 1,273 1,273

Channel thalweg length (ft) 1,329 1,379 1,401

Sinuosity 1.06 1.10 1.10
Water Surface Slope (Channel) (ft/ft) 0.0020 0.0030 0.0020 0.0015
BF slope (ft/ft) 0.0020 0.0020 0.0018

Bankfull Floodplain Area (acres)
Proportion over wide (%)

Entrenchment Class (ER Range)

Incision Class (BHR Range)

BEHI VL% /L% / M% / H% / VH% | E%
Channel Stability or Habitat Metric
Biological or Other

Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 44 2013- MY04



Table 10 Baseline Stream Data Summary Table: UT1 - 813 If
Little Troublesome / Project No. 749
Parameter Regional Curve Pre-Existing Condition Reference Reach(es) Data Design As-built
Dimension and Substrate - Riffle LL UL Eq. Min Mean Med Max SD n Min Mean Med Max SD Min Med Max Min Mean Med Max SD n
Bankfull Width (ft) 4.0 5.4 5.1 7.7 1.4 5 7.7 10.8 6.3 7.2 7.6 7.9 0.5 2
Floodprone Width (ft) 5 6 6 7 0.9 3 13 16 12 13 13 14 0.6 2
Bankfull Mean Depth (ft) 0.7 0.9 0.9 1.1 0.2 5 0.7 0.9 0.6 0.6 0.6 0.6 0 2
Bankfull Max Depth (ft) 1.0 1.3 1.1 1.9 0.4 5 1.1 1.4 1.0 1.1 1.1 1.1 0 2
Bankfull Cross-Sectional Area (f'tz) 3.6 4.6 4.3 5.8 1.0 5 6.1 8.8 3.5 45 4.7 4.8 0.2 2
Width/Depth Ratio 4.4 5.7 5.6 7.0 1.3 3 8.5 11.4 11.4 11.5 12.3 13.0 1.1 2
Entrenchment Ratio 1.0 1.3 1.4 1.5 0.3 3 1.6 2.1 1.9 1.6 1.8 1.9 0.2 2
Bank Height Ratio 5.3 6.1 6.4 6.5 0.7 3 1.0 1.0 1.0 1.0 0 2
d50 (mm) 2.2 11.2 12.3 19.2 8.6 3 0.8 1.0 1.1 0.2 2
|Profile
Riffle Length (ft) 3 11 8 32 9 11
Riffle Slope (ft/ft) 0.0120 0.0280 0.0180 0.0400 | 0.0077 | 0.0378 | 0.0318 | 0.1022 | 0.0283 11
Pool Length (ft) 5 9 3 11 5 13 12 36 8 14
Pool Max Depth 0.8 0.9 1.4 1.7 2.3 2.2 3.0 0.5 12
Pool Spacing (ft) 21 44 41 81 22 13
Pool Volume (ft?)
|Pattern
Channel Beltwidth (ft) 22 13 6 9 9 14 2.1 19
Radius of Curvature (ft) 11 23 13 32 14 18 18 27 4.5 27
Rc:Bankfull width (ft/ft) 1.0 3.0 2.0 5.0 1.8 2.4 2.4 3.6
Meander Wavelength (ft) 45 59 32 63 40 51 49 69 7.6 25
Meander Width Ratio 2.0 2.9 2.0 2.9 0.8 1.2 1.2 1.9
Substrate, bed and transport parameters
Ri%/Ru%/P%/G%/S%
SC% /Sa% / G% / C% / B% / Be% 0% /27%/73% /0% /0% 6% / 45% / 42% [ 7% | 0% 1% /63% /36% / 0% / 0% / 0%
d16 / d35/d50 / d84 / d95 / diP / di*® (mm) 14/32/173/15/20 0.14/0.38/1.8/18/139 0.22/0.47/0.87/2.1/7.3/23
Reach Shear Stress (competency) Ib/ft? 0.42 0.60
Max part size (mm) mobilized at bankfull 32 35
Stream Power (transport capacity) W/m?
Additional Reach Parameters
Drainage Area (SM) 0.10 0.15 0.10 0.10
Impervious cover estimate
Rosgen Classification G4c B4c B4c B4c
Bankfull Velocity (fps) 4.3-4.7 5.1-5.8 3.7 3.7
Bankfull Discharge (cfs) 16 - 20 31-49 13-20 17
Valley length (ft) 769 769 769
Channel thalweg length (ft) 873 813 824
Sinuosity 1.02 1.20 1.10 1.10
Water Surface Slope (Channel) (ft/ft) 0.019 0.012 0.018 0.017
BF slope (ft/ft) 0.021 0.017 0.021 0.016
Bankfull Floodplain Area (acres)
Proportion over wide (%)
Entrenchment Class (ER Range)
Incision Class (BHR Range)
BEHI VL% /L% / M% /H% / VH% / E%
Channel Stability or Habitat Metric
Biological or Other

Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 45 2013- MY04



Table 11a. Cross-Section Morphology Data Tables

Little Troublesome / Project No. 749

Dimension and Substrate

Cross-Section 1 (LTC, Riffle)
Station 13+08

Cross-Section 2 (LTC, Pool)
Station 13+90

Cross-Section 3 (LTC, Riffle)
Station 16+30

Cross-Section 4 (LTC, Riffle)
Station 19+42

Cross-Section 5 (UT1, Riffle)
Station 51+56

Based on fixed baseline elevation Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+] Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+] Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+] Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+| Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+
Bankfull Width (ft) | 32.6 | 33.0 | 33.2 | 33.6 | 325 36.0 | 39.1 | 375 | 37.4 | 344 321 | 323 | 322 | 33.8 | 314 33.3 | 335 | 33.1 | 36.9 | 32.7 7.9 7.7 6.9 5.6 2.8
Floodprone Width (ft) | >200 | >200 | >200 | >200 | >200 - - - - - >200 | >200 | >200 | >200 | >200 >200 | >200 | >200 | >200 | >200 127 1 130 ] 105 | 114 | 11.2
Bankfull Mean Depth (ft) 3.7 3.6 3.5 3.4 3.3 3.4 3.4 3.6 3.2 3.3 3.7 3.6 3.6 3.2 3.1 3.6 3.6 35 3.1 3.1 0.6 0.5 0.3 0.3 0.3
Bankfull Max Depth (ft) 4.8 4.8 4.9 4.8 4.7 6.0 7.3 7.7 6.3 6.4 4.9 4.9 4.9 5.1 4.8 4.7 4.9 5.0 5.1 4.9 1.1 0.9 0.5 0.7 0.4
BankfullCross-SectionaIArea(ftz) 119.2 | 118.4 | 117.4 | 115.5 | 106.2 123.1 | 134.3| 135.0 | 128.8 | 113.1 118.6 | 117.5] 114.8 1 109.7 | 97.8 118.6 | 120.0 | 115.9 | 115.6 | 101.0 4.8 4.1 2.0 1.6 0.7
Bankfull Width/Depth Ratio 8.9 9.2 9.4 9.8 9.9 - - - - - 8.7 8.9 9.0 | 104 ] 101 9.3 9.4 95 | 11.8 | 10.6 13.0 | 145 ] 23.3 | 196 | 11.2
Bankfull Entrenchment Ratio | >6.0 | >6.0 | >6.0 | >6.0 | >6.0 - - - - - >6.0 | >6.0 | >6.0 | >6.0 | >6.0 >6.0 | >6.0 | >6.0 | >6.0 | >6.0 1.6 1.6 1.5 2.0 3.1
Bankfull Bank Height Ratio 1.0 1.0 1.0 1.0 1.0 - - - - - 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Cross-Sectional Area Between EndPins(ﬁz) 142.4 | 1479 144.2 | 144.6 | 130.9 170.0 | 171.1| 170.2 | 169.2 | 1445 156.0 | 160.1 | 156.7 | 151.7 | 155.7 162.2 | 165.8 | 161.2 | 159.7 | 134.0 150.8 | 156.3 | 152.5| 150.8 | 148.0
d50 (mm) J 20.0 | 29.0 | 26.0 | 20.0 | 24.0 1.8 0.4 0.9 0.4 0.8 140 | 220 ] 25.0 | 4.0 | 57.0 4.1 8.4 | 20.0 | 10.0 | 36.0 1.1 8.9 0.5 0.5 0.1
Cross-Section 6 (UT1, Pool) Cross-Section 7 (UT1, Riffle)
Station 55+08 Station 56+84
Based on fixed baseline elevation Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+| Base | MY1 | MY2 | MY3 | MY4 | MY5| MY+
Bankfull Width (ft) 4.6 4.8 4.5 4.3 3.7 7.2 6.9 6.9 7.0 6.0
Floodprone Width (ft) - - - - - 136 | 136 | 12.0 | 126 | 12.6
Bankfull Mean Depth (ft) 0.9 1.0 1.0 0.9 1.0 0.6 0.6 0.5 0.5 0.4
Bankfull Max Depth (ft) 1.4 1.6 1.6 1.4 1.4 1.1 1.0 0.7 0.9 0.8
Bankfull Cross-Sectional Area (ft®) | 4.2 48 | 45 | 39 | 36 4.5 43 |1 32 | 35 | 24
Bankfull Width/Depth Ratio - - - - - 115 | 111 | 15.0 | 140 | 15.1
Bankfull Entrenchment Ratio - - - - - 1.9 2.0 1.7 1.8 2.1
Bankfull Bank Height Ratio - - - - - 1.0 1.0 1.0 1.0 1.0
Cross-Sectional Area Between End Pins (ftz) 146.9 | 149.8 | 149.9 | 152.4 | 146.2 120.6 | 123.6 | 121.4| 122.8 | 116.3
d50 (mm) 1.0 8.6 2.9 7.0 1.3 0.8 0.4 0.7 0.7 0.6
Little Troublesome Site KCI Associates of North Carolina
EEP Project # 749 46 2013- MY04




Table 11b. Stream Reach Morphology Data Tables
Little Troublesome / Project No. 749
Segment Reach: Little Troublesome Creek (1,375 ft.)

Parameter MYO01 (2010) MY02 (2011) MY03 (2012) MY04 (2013) MYO05 (2014)
Dimension 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 n
Bankfull Width (ff) | 323 | 330 35 3 | 322 | 328 332 3 | 337 | 348 36.9 3 | 314 | 328 344 3
Floodprone Width (ft) | 200 | 200 200 3 | 200 | 200 200 3 | 200 | 200 200 3 | 200 | 200 200 3
Bankfull Mean Depth (ff) | 3.6 | 36 36 3 | 35 | 35 36 3 | 31| 32 34 3 | 31| 32 33 3
Bankfull Max Depth (ft) | 48 | 49 49 3 | 49 | 49 50 3 | 48 | 50 5.1 3 | 47 | 52 6.4 3
Bankfull Cross-Sectional Area (ftz) 1175 | 1184 120.0 3 1148 | 116.0 117.4 3 109.0 | 113.8 116.8 3 97.8 | 1045 1131 3
Width/Depth Ratio| 89 | 9.2 94 3 | 90 | 93 95 3 | 98 | 107 118 3 | 99 | 102 106 3
Entrenchment Ratio| 6.0 | 60 6.0 3 | 60 | 60 6.0 3 | 60 | 60 6.0 3 | 60 | 60 6.0 3
Bank Height Ratio| 10 | 1.0 10 3 | 10 | 10 10 3 | 10 | 10 10 3 | 10 | 10 10 3
Pattern
Channel Beltwidth (ft) 66 89 ) 110 | 182 6
Radius of Curvature (ft) 0 % 80 120 | 219 5
Rad. of Curv. : Bankfull Width (ft/ft) 24 29 24 36
Meander Wavelength (ft) | g 318 314 375 | 332 6
Meander Width Ratio| o g 27 27 33
Profile
Riffle Length (ft) | 21 65 | 60 | 104 | 26 | 7 | 75 | 8 | 8 | 12 | 14 | 7 | 73 | 8 | 8 | % | 8 7 | 25 | 8 | o |18 | 3 | 7
Rifle Slope (fUft) | 0,002 | 0.005 | 0.004 | 0.014 | 0.004 | 7 | 0.001 | 0.003 | 0.003 [ 0.005 | 0.001 | 7 | 0.001 | 0.011 | 0.003 | 0.053 | 0.021 | 7 | 0.001 | 0.003 | 0.003 | 0.004 | 0.001 | 7
PoolLength(f) | 3 | 65 | 48 | 127 | 35 | 7 | 53 | 79 | 68 | 161 | 39 | 7 | 23 | 5 | 58 | 9@ | 22 | 7 | 5 |12 | 70 | 19 | 61 | 7
PoolMaxDepth (f) | 73 | 73 73 1 | 17| 77 77 1 | 63 | 63 63 1 | 78 | 78 7.8 1
Pool Spacing () | 93 | 198 | 179 | 201 | 73 | 6 | 166 | 202 | 179 | 308 | 54 | 6 | 168 | 190 | 179 | 248 | 31 | 6 | 167 | 205 | 181 | 330 | 62 | 6
Additional Reach Parameters
Valley Length () 1,285 1285 1285 1285
Channel Thalweg Length (ft) 1,402 1,402 1,402 1,402
Sinuosity 108 108 108 108
Water Surface Slope (/) 0.0015 0.0015 0.0015 0.0015
Bankfull Slope (ft/ft) 0.0018 0.0018 0.0018 0.0018
Rosgen Classification c5 c5 c5 c5
Ri% /Ru% /'P% / G% | S% 25/20/30/25/0 25/20/30/25/0 25/20/30/25/0 25/20/30/25/0
SC% /Sa% | G% / C% 1 B% | Be% 0%/129/81%/7%/0%/0% 0%/26%/62%/129/0%/0% 19/38%/59%13%/0%10% 0%6/29%/49%/22%/0%/0%
dS0/ d84 / d95 22/50/76 18/52/78 9/24/41 29162/86

% of Reach with Eroding Banks

1%

1%

1%

3%

Little Troublesome Site
EEP Project # 749

47

KCI Associates of North Carolina
2013- MY04



Table 11b. Stream Reach Morphology Data Tables
Little Troublesome / Project No. 749
Segment Reach: UT1 (813 ft.)

Parameter MYO01 (2010) MY02 (2011) MY03 (2012) MY04 (2013) MYO05 (2014)
Dimension 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 n
Bankfull Width (ft) | 6.9 7.3 77 |ose6| 2 | 69 | 69 69 | 0000 | 2 | 50 | 59 68 | 1273 2 | 37 | 55 69 | 1650 | 2
Floodprone Width (ft) | 127 | 13. 136 | 0636 | 2 | 105 | 113 120 | 1061 | 2 | 114|120 126 | 0849 | 2 | 105 | 116 126 | 0990 | 2
Bankfull Mean Depth (ft) | 0.5 0.6 06 0064 2 | 03 | 04 05 |0141| 2 | 03] 04 05 |o0141] 2 [ 03 | 06 10 | 039 2
Bankfull Max Depth (ft) | 0.9 1.0 10 |oo64| 2 | 05 | 06 07 |o0w1| 2 | 06 | 08 09 |o0212] 2 | 05 | 09 14 | 0503 | 2
Bankfull Cross-Sectional Area (it)) | 4.1 4.2 43 | 0141 2 2.0 2.6 3.2 | 0.849 2 14 [ 25 35 | 148 2 2.0 2.7 3.6 | 1.457 2
Width/Depth Ratio | 11.1 | 12.8 145 | 2396 | 2 | 150 | 192 233 | 589 | 2 | 126|151 176 | 353 | 2 | 151 | 192 233 | 2758 | 2
Entrenchment Ratio| 1.6 1.8 2.0 | 0.283 2 15 1.6 1.7 | 0141 2 1.9 2.1 2.3 | 0.283 2 15 1.8 2.1 | 0.707 2
Bank Height Ratio | 1.0 1.0 10 |ooo| 2 | 10 | 10 10 (o000 | 2 | 1.0 | 10 10 | 0000 | 2 10 | 10 10 | 0000 | 2
Pattern
Channel Beltwidth (ft) 7 12 12 17 291 21
Radius of Curvature (ft) [ 1 18.1 20 25 | 319 2%
Rad. of Curv. : Bankfull Width (ft/ft) 17 25 27 25
Meander Wavelength (ft) 45 50.1 50 56 279 22
Meander Width Ratio | 1 ¢ 164 | 164 | 233
Profile
Riffle Length (f) | 10 | 6 | 42 | 12| 13| 8 | 12| 9 | 2]:% 6 7 | 19| 10 | 63| 2 | 6 1 | 15 | 11| 4 | 12| A
Riffle Slope (fUft) | 0,000 | 0.061 | 0.049 | 0.162 | 0.053 | 13 | 0.026 | 0.045 | 0.041 | 0.076 | 0.020 | 6 | 0.001 | 0.022 [ 0.015 | 0.049 | 0.021 | 6 | 0.008 | 0.046 | 0.043 | 0.101 | 0.028 | 21
PoolLength (f) | 3 9 6 | 3 | 7 | 16 | 6 | 14 | 11 | 38 | 10 | 9 0 | 12 | 10 ] 48 | 12| 9 2 | 15 | 11 | 52 | 13| 23
Pool Max Depth (ft) | 16 16 | 16 1 | 16 16 | 16 1 | 14 14 | 14 1 | 15 15 | 15 1
Pool Spacing () | 18 39 | 33 | 69 | 18 | 15 | 24 | 55 | 47 | 98 | 27 | 8 | 19 | 61 | 4 | 138 | 45 | 8 8 | 36 | 28 | 161 | 32 | 2
Additional Reach Parameters
Valky Length (ft) 780 780 780 780
Channel Thalweg Length (ft) 811 811 811 811
Sinuosity 1.04 1.04 1.04 1.04
Water Surface Slope (ft/ft) 0.0171 0.0181 0.0171 0.0171
Bankfull Slope (ft/ft) 0.0164 0.0164 0.0164 0.0164
Rosgen Classification B5 B5 B5 B5
Ri% / Ru% / P% | G% | S%*
SC% /Sa% / G% / C% 1 B% / Be% 39/83%/15%/0%/0%/0% 196/73%/26%10%/0%/0% 0%/61%6/39%/0%/0% 179%/66%/17%1/0%/0%/0%
d16/d35/ds0/d84 / d95 0.16/0.3/0.4/1.7/9 0.37/0.8/1.4/7.3/16.4 3/5/10 1/4/9

% of Reach with Eroding Banks

5%

5%

2%

1%

*The small size of UT 1 combined with vegetation growing in the channel creates poorly defined features.
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Table 12. Verification of Bankfull Events

Little Troublesome / Project No. 749

Date of I_Data Date of Method Photo Number
Collection Occurrence

6/14/2009 6/11/2009 Site visit to evaluate indicators of stage after storm event N/A
11/11/2009 11/11/2009 Site visit to evaluate indicators of stage after storm event N/A
12/25/2009 12/25/2009 Land owner, eye-witness account N/A
1/25/2010 1/25/2010 Site visit to evaluate indicators of stage after storm event N/A
10/7/2010 9/26/2010 Site visit to evaluate indicators of stage after storm event 5 MJ](()ioreport
11/18/2011 unknown Crest gauge and indicators of storm event N/A
11/5/2012 unknown Crest gauge and indicators of storm event N/A
10/2/2013 unknown Photographed on site 1, see below

Photo #1 — Bankfull Evidence (wrack lines), 10/2/2013
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