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I. Executive Summary

The Newtown Stream and Wetland Restoration Site is located within the sub-basin 03-
08-38 of the Catawba River Basin in Union County, North Carolina and contains
Underwood Creek and one Unnamed Tributary (UT) to Underwood Creek. The
restoration lengths of Underwood Creek (Main Channel) and UT to Underwood Creek
(Tributary) are 1273 and 4075 feet, respectively, for a total project length of 5348 feet
(Figure 1). The project included restoration of 3.38 acres of riparian wetland and wetland
preservation of 0.15 acres. The project site is owned by one property owner Mr. Frank W.
Howey, Jr. The project is located within the HUC 03050103030020 (Lower Catawba
Basin) of the South Atlantic-Gulf Region. NCDWQ classifies Underwood Creek (DWQ
Stream Index Number 11-138-2-3-1) as class C. The 1.5 square mile watershed
contributing drainage to the stream restoration segment is located in a rural setting. The
land adjacent to the project streams is primarily used for agricultural practices and single
family development. The floodplain is more confined in the upper reach of the project
and opens up to a broad width for the majority of the project length. Vegetation typical
of a Piedmont Alluvial Forest was planted throughout the conservation easement.

Project Goals:

° Improve water quality with the construction of stable stream banks and the
establishment of a vegetated buffer

° Improve the stream function and habitat with the connection of the channelized
and incised stream back to its floodplain

° Improve wetland hydrology with the functional uplift of the proposed channel

° Restore long-term stability with the restoration of channel pattern, profile and
dimension

° Improve in-stream habitat with the installation of brush toes, root wads,
constructed riffles, log vanes and rock cross vanes to enhance pool depths

Project Objectives:

° The restoration of 4690 linear feet of Priority I, 558 feet of Priority II and 100 feet
of Enhancement II in order to raise the stream bed elevation, reconnect the stream
to its floodplain, restore pattern, and re-establish channel dimension on
Underwood Creek and UT to Underwood Creek

° Restoration of 3.38 acres of wetlands through the functional uplift of the stream to
improve wetland hydrology and the removal of depositional sediment from the
wetland surface due to agricultural field soil wash

° Establish a minimum of 50 feet of riparian buffer along both sides of the entire
stream length

Thirteen (13) Vegetation plots were monitored using Level I of Version 4.2 of the CVS-
EEP vegetation monitoring protocol which accounts only for planted stems. Counting
only planted stems and excluding livestakes, there are 538 stems/acre. The success
criterion for planted woody species is 320 stems/acre after MY-03. A mortality rate of
ten percent will be allowed after MY-04 (288 stems/acre), with another ten percent
allowed after MY-05 (260 stems/acre). While all the vegetation plots combined meet the
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criteria for total planted stems, stem counts for plot 6 were low having 242 stems/acre.
The vegetation problem areas consist of the area with low stem density in the vicinity of
plot 6 and some areas of invasive exotic plants. Invasive exotics observed throughout the
conservation easement include princess tree (Pawlonia tomentosa), Japanese stiltgrass
(Microstegium vimineum), Chinese privet (Ligustrum sinense), and Johnson grass
(Sorghum halapense). Although these species have been given different ranks of
severity, the functionality of the project is not expected to be impaired significantly. It is
likely that all of these species were present in and adjacent to the conservation easement
prior to construction.

Eight (8) RDS groundwater monitoring gauges are located throughout the riparian
wetlands within the conservation easement. There are a total of 3.38 acres of riparian
wetland restoration and 0.15 acres of wetland preservation. According to the wetland
groundwater gauges on site for MY-01, all groundwater gauges met wetland hydrology
criteria (Table 13).

Additional cross sections were added during the data collection in October 2011 for
future monitoring purposes. Data for the new pool sections will be collected in
monitoring years 1, 3, and 5 or as deemed necessary by monitoring personnel. The
existing cross sections, established for the baseline monitoring conditions, have been
renumbered to alleviate confusion and inconsistent numbering throughout the two
monitoring reaches. The new cross sections were added in pool locations to provide
additional assessment criteria. The following table is a comparison of base line and MY-
01 cross section numbers.

Underwood Creek Underwood Creek
MY-01 Cross Bgfggge MY-01 Cross Baseline
Station Section ; Station Section Cross Section
Number Section Number Number
Number
8+13 CS 1 - Pool N/A 6+40 CS 1 - Riffle CS 1
9+54 CS 2 - Riffle CS 1 10+32 CS 2 - Pool N/A
13+36 CS 3 - Riffle CS2 14445 CS 3 - Riffle CS2
16419 CS 4 - Pool N/A 16+30 CS 4 - Pool N/A
17413 CS 5 - Riffle CS3 20+04 CS 5 - Riffle CS3
26+68 CS 6 - Riffle CS4
28+82 CS 7 - Pool N/A
31425 CS 8 - Riffle CS5
35+34 CS 9 - Riffle CS+6
39+90 | CS 10 - Riffle CS7

The monitoring reach of Underwood Creek is stable with little change to the stream
profile. Out of the 22 riffles in this reach segment approximately 35% have lowered in
elevation 0.2 to 0.5 feet. The riffle adjustments are due to adjustments to the newly
worked soils after construction. These riffles are anticipated to stabilize and return to
design grades as they develop with the import of coarser materials from the watershed.
The overall profile and slope of the stream is being maintained as designed. Seventy one
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percent (71%) of the pools are holding their constructed depth with 25% of the pools
deepening and 4% with elevations reflecting filling. A comparison of the data collected in
MY-02 as compared to the baseline data shows very little change to pattern or dimension
of the riffles and pools. Two new cross sections, 1 and 4, were added in this reach and
the existing cross sections have been renumbered. A comparison of the monitoring cross
sections 1, 3, and 5, data to the baseline data also reflects the adjustment of the riffle
elevations. This drop in elevation was mainly due to the condition of the soils and is
expected to stabilize in future monitoring. The lowered thalweg elevations have not
caused any instability in the stream toes or banks at these locations. As expected of near
post construction pebble counts, all the sample cross sections are trending toward coarser
material. The banks on Underwood Creek are stable along the majority of the stream.
Lack of vegetation and subsequent riling was evident on the inside point bar of several
pools as noted on the current condition plan exhibit. This riling does not compromise the
stability of the stream; it is however a source of sediment import into the stream. The
point bars for this project were not matted and therefore seed placed during construction
had either poor germination or washed away in these areas. Stormwater from the adjacent
fields entering the stream has formed the rills. The rills in the point bars are
recommended to be filled and the areas seeded and matted. The installed structures are all
functioning properly including the grade transition structures installed at the end of the
project.

The monitoring reach of UT to Underwood Creek also displays little change to pattern,
profile or dimension. Along this 3000 linear monitoring reach 75% of the riffles
constructed and non-constructed are holding grade as designed. Twenty five percent
(25%) of the earthen riffles are generally showing a decrease in elevation from 0.1 to 1.0
feet. The riffle showing the largest decrease in elevation of 1.0 feet is at station 11+44
and is in a transition area of the stream between two log riffles. The lowering of the riffle
in this area is not causing any toe or bank erosion, but will be watched during subsequent
monitoring years for evidence of instability. The decreases in elevations in the remaining
riffles throughout the rest of the reach are also not creating stability issues or notable
erosion problems. The pool depths along this reach are in general holding constructed
grades or have deepened slightly since construction. Three new cross sections (2, 4 and 7)
at pool locations were added in this reach and the existing cross sections have been
renumbered as shown in the table above. The cross section comparisons show little
change in geometry and dimension throughout this reach. The lowered thalweg
elevations shown in the profile are evident in the cross sections however the adjustment
in elevation is predominantly found in the low flow portion of the channel. The
adjustments in the riffle elevations are not causing any stream toe or bank stability issues.
The pebble counts for UT to Underwood Creek are trending coarser, as expected in the
early monitoring phase. No problem areas were noted in the current condition plan view
for UT to Underwood Creek. The installed structures are all functioning properly
including the grade transition structures installed at the end of the project. The vegetation
along the reach is well established and therefore the point bar issues demonstrated on
Underwood Creek are not present on this monitoring reach. Cross section 10 (cross
section 7 in MY-00) was used for baseline morphological conditions assessment but is no
longer used in the statistical calculations for the monitoring reach of UT to Underwood
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Creek since it exists outside the limits of the monitoring reach. Data for the cross section

will continue to be collected.

The following table addresses the problem areas as discussed in this report and depicted
on the current condition plan exhibit, along with their respective proposed remedial

actions:

Problem Area Inventory Table

Newtown Stream and Wetland Restoration-Project No. 94150

Stream Problem Areas

Station Proposed
Feature Issue |\ '\ ors Suspected Cause Remedial Actions
Bank - 5+25 Point bar rill - lack of vegetation and Aerate/rake, lime,
Scoured/Eroding 5.35 ?F\)/girrlwetlr;)c;:)low on inside meander bend ﬁgllze, seed and
Bank - 6+25 Point bar rill - lack of vegetation and Aerate/rake, lime,
Scoured/Eroding 628 ?;girrl]?réc;:)low on inside meander bend fmerat;hze, seed and
Bank - 9+28 Point bar rill - lack of vegetation and Aerate/rake, lime,
Scoured/Eroding 9440 ?;girrl]?réc;:)low on inside meander bend fmerat;hze, seed and
Bank - 9+80 Point bar rill - lack of vegetation and Aerate/rake, lime,
Scoured/Eroding 9+90 ?;girrl]?réc;:)low on inside meander bend fmerat;hze, seed and
Bank - 12+40 Point bar rill - lack of vegetation and Aerate/rake, lime,
Scoured/Eroding 12460 ?F\)/girrlwetlr;)c;:)low on inside meander bend ﬁgllze, seed and
Bank - 12+95 | Point bar rill - lack of vegetation and Aerate/rake, lime,
Scoured/Eroding 13400 ?F\)/girrlwetlr;)c;:)low on inside meander bend ﬁgllze, seed and
Vegetation Problem Areas
Station Proposed
VPA# Numbers Suspected Cause Remedial Actions
To be sprayed in
See . . . February 2012 prior
1 CCPV Chinese Privet along woodland margin to start of the
growing season
To be sprayed in
2012 before seed
> See Johnson grass along Conservation head develops
CCPV easement boundary taking care not to
over spray on
planted stems.
3 See Pawlonia tomentosa (one stem w blue | To be cut and
CCPV | flagging) sprayed in 2012
See o To be replanted in
4 CCPV Low Stem Density in Veg Plot 6 February 2012
See To be monitored
5 CCPV Microstegium Vimineum and treated if

necessary
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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 Restoration Plan) documents available on EEP’s website. All raw data
supporting the tables and figures in the appendices is available from EEP upon request.

II. Methodology

Methodologies follow EEP monitoring report template Version 1.3 (01/15/10) and CVS
vegetation monitoring protocol Version 4.2 (Lee et al 2008). Photos were taken with a
digital camera. A Trimble Geo XT handheld unit with sub-meter accuracy was used to
collect groundwater gauge locations, vegetation monitoring plot origins, and problem
area locations. Cross sectional and longitudinal surveys were conducted using total
station survey equipment. Data was entered into AutoCAD Civil3D to obtain dimensions
of the cross sections and parameters applicable to the longitudinal profile. Reports were
then generated to display summaries of the stream survey.

A. Vegetation Methodologies

Level I of the EEP/CVS protocol Version 4.2 was used to collect data for MY-01. Data
collected for these plots are in Appendix C.

B. Wetland Methodologies

Seven RDS groundwater monitoring gauges (1-3; 5-8) were installed in April of 2011.
Gauge 4, the wetland reference gauge, was installed in February 2010. Gauges are
downloaded bi- monthly to ensure proper function throughout the growing season. Data
is provided in an Excel spreadsheet along with incorporation of local rainfall data
provided by the State Climate Office and an onsite rain gauge.

C. Stream Methodologies

Stream profile and cross-sections were surveyed using total station equipment and
methods. The survey data was plotted using AutoCAD Civil3D. The longitudinal profile
was generated using the MY-00 alignment. Cross sectional data was extracted based on a
linear alignment between the end pins. Cross section bankfull elevations for yearly
comparisons are based on the baseline bankfull elevation established for each cross
section.

I11. References

Lee, Michael T. Peet, Robert K. Roberts, Steven D., Wentworth, Thomas R. (2008).
CVS-EEP Protocol for Recording Vegetation Version 4.2.

Weakley, Alan (2007). Flora of the Carolinas, Virginia, Georgia, and Surrounding
Areas. http://www.herbarium.unc.edu/flora.htm.

Wolman, M.G., 1954. A Method of Sampling Coarse River-Bed Material, Transactions
of American Geophysical Union 35:951-956.
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Appendix A. Project Vicinity Map and Background Tables
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Table 1. Project Components

Newtown Stream and Wetland Restoration

= 2 2 1%
c — = = —
sE2 |28|e_|§|Sg| 2 | € |5 |§ |
o = = O To| ® © c c c 1S
558 |ES|ss| 5|88 £ |£|2|2 £
a ) o | o © © © o
Ee M2l |<|8F| & | 2| 2|2 O
o = | S | o
Underwood 5+00 - .
Creek 520 R P2 | 558 10+58 1:1 558
58 LF easement
Underwood | go5 | g [ py | 745 | T1+16- | 44 | 715 exclusion for Stream
Creek 19+06 Crossing
UT to 2,00 - 125 LF easement
Underwood 3923 R P1 | 3975 43+07 1:1 | 3975 exclusion for two (2)
Creek Stream Crossings
UT to 1400 -
Underwood 100 | E2 100 2.5:1 40
2+00
Creek
Wetland 338 | R - | 3.38 1:1 | 3.38

1=

BR = Bioretention Cell; SF = Sand Filter; SW = Stormwater Wetland; WDP = Wet Detention Pond;

DDP = Dry Detention Pond; FS = Filter Strip; Grassed Swale = S; LS = Level Spreader; NI = Natural
Infiltration Area, O = Other; CF = Cattle Fencing; WS = Watering System; CH = Livestock Housing

Table 1b. Component Summations
Newtown - EEP# 94150

Non-
Restoration Stream Riparian Ripar | Upland | Buffer
Level (If) Wetland (Ac) (Ac) (Ac) (Ac) | BMP
Non-
Riverine | Riverine
Restoration 5248 3.38
Enhancement
Enhancement |
Enhancement Il 100
Creation
Preservation
HQ Preservation
Totals
(Feet/Acres) 5348 3.38
MU Totals | 5288 3.38
Non-Applicable
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Table 2. Project Activity and Reporting History

Newtown Stream and Wetland Restoration

Data Collection

Completion or

Activity or Deliverable Complete Delivery
Restoration Plan June 2010 June 2010
Final Design — Construction Plans July 2010 July 2010
Construction - April 2011
Bare root and livestake planting - April 2011
gﬂigﬁ:g)n Plan / As-built (Year 0 Monitoring — April 2011 May 2011
Year 1 Monitoring October 2011 December 2011

Year 2 Monitoring

Year 3 Monitoring

Year 4 Monitoring

Year 5 Monitoring

Bolded items are examples of those items that are not standard, but may come up and should be included.
Non-bolded items represent events that are standard components over the course of a typical project.
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Table 3. Project Contacts Table
Newtown Stream and Wetland Restoration

Designer

Primary project design POC

Ward Consulting Engineers, P.C.
8368 Six Forks Rd, Suite 104
Raleigh, NC 27615

Becky Ward 919-870-0526

Construction Contractor

Construction contractor POC

RFG Construction

1907 Cambridge Dr
Kinston, NC 28504

Robert Grady 252-559-6954

Survey Contractor

Survey contractor POC

R.B. Pharr & Associates

420 Hawthorne Ln

Charlotte, NC 28204

Justin Cloninger 704-376-2186

Planting Contractor

Planting contractor POC

New Forest Services

P.O. Box 255

Manistee, MI 49660

Brian Jarvinen 910-512-6754

Seeding Contractor

Contractor point of contact

RFG Construction

1907 Cambridge Dr
Kinston, NC 28504

Robert Grady 252-559-6954

Seed Mix Sources

Evergreen Seed - Fuquay Varina, NC
919-567-1333

Nursery Stock Suppliers

Arbor Gen - Blenheim, SC - South Carolina
SuperTree Nursery
800-222-1290

Monitoring Performers

Stream Monitoring POC

Ward Consulting Engineers, P.C.
8368 Six Forks Rd, Suite 104
Raleigh, NC 27615

Zack Pitts 919-870-0526

Vegetation Monitoring POC

Chris Sheats - The Catena Group - 919-732-1300

Wetland Monitoring POC

Chris Sheats - The Catena Group - 919-732-1300
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Table 4. Project Attribute Table
Newtown Stream and Wetland Restoration

Project County Union
Physiographic Region Piedmont
Ecoregion Carolina Slate Belt
Project River Basin Catawba River Basin
USGS HUC for Project (14 digit) 3050103030020
NCDWQ Sub-basin for Project 03-08-38
Within extent of EEP Watershed Plan? No
WRC Hab Class (Warm, Cool, Cold) -
% of project easement fenced or demarcated 100%
Beaver activity observed during design phase? No
Restoration Component Attribute Table
Underwood Creek UT to Underwood Creek
Drainage area 0.72 sgq mi 0.74 sq mi
Stream order - -
Restored length (feet) 1273 3975
Perennial or Intermittent Perennial Perennial
Watershed type (Rural, Urban, Developing etc.) Rural Rural
Watershed LULC Distribution (e.g.)
Residential 14%
Ag-Row Crop 66%
Ag-Livestock -
Forested 20%
Etc. -
Watershed impervious cover (%) -
NCDWQ AU/Index number 11-138-2-3-1 N/A
NCDWAQ classification C N/A
303d listed? N N
Upstream of a 303d listed segment? N N
Reasons for 303d listing or stressor N/A N/A
Total acreage of easement 16.43 Ac
Total vegetated acreage within the easement 0.17 Ac | 0.53 Ac
Total planted acreage as part of the restoration 15.73 Ac
Rosgen classification of pre-existing incised C4/E4 incised C4/E4 w/sections of G4
Rosgen classification of As-built C4 C4
Valley type
Valley slope 0.64% 0.63%

Valley side slope range (e.g. 2-3.%) - -

Valley toe slope range (e.g. 2-3.%) - -

Cowardin classification - -

Trout waters designation N N

Species of concern, endangered etc.? (Y/N) N N

Dominant soil series and characteristics

Series Chewacla Chewacla

Depth - -

Clay% - -

K - -

T - -
Use N/A for items that may not apply. Use “- for items that are unavailable and “U” for items that are unknown
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Appendix B. Visual Assessment Data
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Stream Station Photos

Phcrto] 4 Lﬂokingdawnsuemn at Underwood Creek XS-1

Photo 2. Looking downstream al Underwood Creek XS-2

Ward Consalting Engineers, P.C MNewtown Stream and Welland Restoration
MY-01 Monitoring Eeport-Final
26 February 2012
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FPhoto 4. Looking downstreamn at LTndcnnrmd Creek XS 4

Ward Consalting Engineers, P.C MNewtown Stream and Welland Restoration
MY-01 Monitoring Eeport-Final

27 Febroary 2012
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Photo 6. Looking downsiream at UT to Underwood ek X5-1

Ward Consulting Enpinesrs, P.C MNewtown Stream and Welland Restoration
MY-01 Monitoring Eeport-Final

28 Febonary 2012



Ward Consalting Engineers, P.C MNewtown Stream and Welland Restoration
MY-01 Monitoring Eeport-Final
30 February 2012
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Photo 11. Looking downstream at UT to Underwood Creek XS-6

Ward Consalting Engineers, P.C Mewtown Steam and Welland Restoration
MY-01 Monitoring Eeport-Final

31 Febroary 2012



Photo 14. Looking downstream at UT to Underwood Creek XS-9

Ward Consalting Engineers, P.C Mewtown Steam and Welland Restoration
MY-01 Monitoring Eeport-Final

32 Febroary 2012



“Photo 15. Looking downstream at UT to Underwood Creek XS-10

Ward Consalting Engineers, P.C Mewtown Steam and Welland Restoration
MY-01 Monitoring Eeport-Final

33 Febroary 2012



Yegetation Monitoring Plots Photos
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Fhoto 16 tg&ttion Plot 1 (Augmist 1 1,2011)

Fhoto 17, Wegetation Plot 2 (August 11, 2011)

Ward Consulting Bnginaers, P.C Mewtown Streatnand Wetland Restoration
Li%-01 Momtoring Eeport-Final
34 February 2012



N

—

Photo 10. Vegetation Plot 4 (August 11, 2011)

Ward Conslting Engineers, P.C Mewhoam Strzam and Watland Restoration
I ¥-01 MMonitoring Report-Final
35 Eshmary 2012



Photo21. Vegetation Plot & (CAugust 11, 2011)

Ward Conslting Engineers, P.C Mewhoam Strzam and Watland Restoration
I ¥-01 MMonitoring Report-Final
38 Eshmary 2012



Fhoto 22, Vegetation Flot 7 (August 11, 201 13

Fhoto 23 Vegetation Plot B (August 11,201 1y

Ward Chnsulting Enginsers, PO Mewtown Strearn and Wetland Restoration
MY -01 Monitoring Eeport-Final
37 Fehrmary 2012
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Photoy 5. Vegetation Plot 10 (Angust 11, 2011)

Ward Consulting Enginesrs, P.C, Mewrtowm Sream and Wetland Restortion
I %001 Momitoring Kepori-Final
38 Fehmary 2012



Photo 27. Vegetation Plot 12 (August 11, 2011

Ward Consulting Engines, P.C. Mewtown Stream and Wetland Restoration
MY 1 Monitoring R eport-Final
30 Fehmary 2012



Fhoto 28, Vegetation Flot 13 (Angust 11, 2011)

Ward Consulting Fnpineers, B.C MNewetowm: Strearn and Wetland Restoration
MY 0l Momtcring Heport-Final
40 February 2012






Appendix C. Vegetation Plot Data

Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration
MY-01 Monitoring Report-Final
41 February 2012






Table 7. Vegetation Plot Criteria Attainment

Vegetation Plot ID Vegetation Survival Threshold Met? Tract Mean
VP1 Yes
VP2 Yes
VP3 Yes
VP4 Yes
VP5 Yes
VP6 No
VP7 Yes 100%
VP8 Yes
VP9 Yes
VP10 Yes
VP11 Yes
VP12 Yes
VP13 Yes

Ward Consulting Engineers, P.C.

42

Newtown Stream and Wetland Restoration
MY-01 Monitoring Report-Final
February 2012




CVS Metadata

Report Prepared By Chris Sheats

Date Prepared 11/1/2011 13:51

database name TheCatenaGroup-2011-A-Newtownbaseline.mdb
database location C:\Documents and Settings\chris\Desktop
computer name TOSHIBA-USER

file size 39956480

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

e 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.

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

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

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

e Damage List of most frequent damage classes with number of occurrences
and percent of total stems impacted by each.

e 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 94150

project Name Newtown Stream and Wetland Restoration

Description Underwood Creek Stream Restoration in Union County
southwest of Monroe, NC.

River Basin Catawba

length(ft) 5317

stream-to-edge width (ft) 50

area (sq m) 49391.55

Required Plots (calculated) 13

Sampled Plots 13

Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration

MY-01 Monitoring Report-Final
43 February 2012
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Appendix D. Stream Survey Data

Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration
MY-01 Monitoring Report-Final
45 February 2012
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PEBBLE COUNT

Particle Size - Millimeter

Project: Underwood Creek |Date: 10/25/2011
Location: Cross Section #2
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 15 0 15 15% 15%
Very Fine | .062-.125 10 0 10 10% 25%
Fine 125 - .25 6 0 6 6% 30%
Medium .25-.50 1 0 1 1% 31%
Coarse 50-1.0 1 0 1 1% 32%
.04-.08 | VeryCoarse| 1.0-2.0 3 0 3 3% 35%
.08 -.16 Very Fine 2.0-4.0 3 0 3 3% 38%
16-.22 Fine 40-57 12 0 12 12% 50%
.22 - .31 Fine 5.7-8.0 7 0 7 7% 57%
.31 - .44 Medium 8.0-11.3 15 0 15 15% 72%
.44 - 63 Medium 11.3-16.0 20 0 20 20% 91%
.63 - .89 Coarse 16.0 - 22.6 4 0 4 4% 95%
.89-1.26 Coarse 22.6 - 32.0 5 0 5 5% 100%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 0 0 0 0% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
102 0 102 100% 100%
d16 d35 d50 dg4 d95
0.1 1.9 6.0 14.2 21.9
Bed Particle Size Distribution
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PEBBLE COUNT

Project: Underwood Creek |Date: 10/25/2011
Location: Cross Section #3
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 18 0 18 18% 18%
Very Fine [ .062-.125 3 0 3 3% 21%
Fine 125 - .25 6 0 6 6% 27%
Medium .25-.50 0 0 0 0% 27%
Coarse 50-1.0 3 0 3 3% 30%
.04-.08 | VeryCoarse| 1.0-2.0 2 0 2 2% 32%
.08 -.16 Very Fine 2.0-4.0 1 0 1 1% 33%
16-.22 Fine 40-57 3 0 3 3% 36%
.22 - .31 Fine 5.7-8.0 14 0 14 14% 50%
.31 - .44 Medium 8.0-11.3 11 0 11 11% 61%
.44 - 63 Medium 11.3-16.0 13 0 13 13% 74%
.63 - .89 Coarse 16.0 - 22.6 9 0 9 9% 83%
.89-1.26 Coarse 22.6 - 32.0 7 0 7 7% 90%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 5 0 5 5% 95%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 2 0 2 2% 97%
25-35 Small 64 - 90 0 0 0 0% 97%
3.5-5.0 Small 90-128 2 0 2 2% 99%
5.0-7.1 Large 128 - 180 0 0 0 0% 99%
7.1-10.1 Large 180 - 256 1 0 1 1% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 100 0 100 100% 100%
d16 d35 d50 dg4 d95
0.1 5.3 8.0 23.4 45.0
Bed Particle Size Distribution
Cross Section 3: Riffle
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PEBBLE COUNT

Project: Underwood Creek |Date: 10/25/2011
Location: Cross Section #5
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 29 0 29 29% 29%
Very Fine | .062 -.125 2 0 2 2% 31%
Fine 125 - .25 5 0 5 5% 36%
Medium .25-.50 0 0 0 0% 36%
Coarse 50-1.0 1 0 1 1% 37%
.04-.08 | VeryCoarse| 1.0-2.0 5 0 5 5% 42%
.08 -.16 Very Fine 2.0-4.0 3 0 3 3% 45%
16-.22 Fine 40-57 11 0 11 11% 55%
.22 - .31 Fine 5.7-8.0 12 0 12 12% 67%
.31 - .44 Medium 8.0-11.3 13 0 13 13% 80%
.44 - 63 Medium 11.3-16.0 9 0 9 9% 89%
.63 - .89 Coarse 16.0 - 22.6 7 0 7 7% 96%
.89-1.26 Coarse 22.6 - 32.0 3 0 3 3% 99%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 1 0 1 1% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 101 0 101 100% 100%
d16 d35 d50 dg4 d95
0.1 0.2 5.0 13.1 21.1
Bed Particle Size Distribution
Cross Section 5: Riffle
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PEBBLE COUNT

Project: UT to Underwood Creek |Date: 10/25/2011
Location: Cross Section #1
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 23 0 23 23% 23%
Very Fine | .062-.125 0 0 0 0% 23%
Fine 125 - .25 7 0 7 7% 30%
Medium .25-.50 6 0 6 6% 36%
Coarse 50-1.0 7 0 7 7% 43%
.04-.08 | VeryCoarse| 1.0-2.0 15 0 15 15% 57%
.08 - .16 Very Fine 2.0-4.0 8 0 8 8% 65%
16-.22 Fine 40-57 13 0 13 13% 78%
.22 - .31 Fine 5.7-8.0 12 0 12 12% 90%
.31 - .44 Medium 8.0-11.3 5 0 5 5% 95%
.44 - 63 Medium 11.3-16.0 3 0 3 3% 98%
.63 - .89 Coarse 16.0 - 22.6 1 0 1 1% 99%
.89-1.26 Coarse 22.6 - 32.0 1 0 1 1% 100%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 0 0 0 0% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 101 0 101 100% 100%
d16 d35 d50 dg4 d95
0.1 0.5 1.5 7.0 11.0
Bed Particle Size Distribution
Cross Section 1: Riffle
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Particle Size - Millimeter

PEBBLE COUNT
Project: UT to Underwood Creek |Date: 10/25/2011
Location: Cross Section #3
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 42 0 42 41% 41%
Very Fine | .062 -.125 2 0 2 2% 43%
Fine 125 - .25 38 0 38 37% 80%
Medium .25-.50 12 0 12 12% 92%
Coarse 50-1.0 5 0 5 5% 97%
.04-.08 | VeryCoarse| 1.0-2.0 3 0 3 3% 100%
.08 - .16 Very Fine 2.0-4.0 0 0 0 0% 100%
16-.22 Fine 40-57 0 0 0 0% 100%
.22 - .31 Fine 5.7-8.0 0 0 0 0% 100%
.31-.44 Medium 8.0-11.3 0 0 0 0% 100%
.44 - 63 Medium 11.3-16.0 0 0 0 0% 100%
.63 - .89 Coarse 16.0 - 22.6 0 0 0 0% 100%
.89-1.26 Coarse 22.6-32.0 0 0 0 0% 100%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 0 0 0 0% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 - 14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 102 0 102 100% 100%
d16 d35 d50 dg4 d95
0.1 0.1 0.1 0.3 0.8
Bed Particle Size Distribution
Cross Section 3: Riffle
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PEBBLE COUNT

Project: UT to Underwood Creek |Date: 10/25/2011
Location: Cross Section #5
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 50 0 50 50% 50%
Very Fine | .062-.125 0 0 0 0% 50%
Fine 125 - .25 0 0 0 0% 50%
Medium .25-.50 2 0 2 2% 51%
Coarse 50-1.0 14 0 14 14% 65%
.04-.08 | VeryCoarse| 1.0-2.0 13 0 13 13% 78%
.08 - .16 Very Fine 2.0-4.0 6 0 6 6% 84%
16-.22 Fine 40-57 10 0 10 10% 94%
.22 - .31 Fine 5.7-8.0 3 0 3 3% 97%
.31-.44 Medium 8.0-11.3 2 0 2 2% 99%
.44 - 63 Medium 11.3-16.0 1 0 1 1% 100%
.63 - .89 Coarse 16.0 - 22.6 0 0 0 0% 100%
.89-1.26 Coarse 22.6 - 32.0 0 0 0 0% 100%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 0 0 0 0% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 - 14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 101 0 101 100% 100%
d16 d35 d50 dg4 d95
0.1 0.1 0.3 3.9 6.6
Bed Particle Size Distribution
Cross Section 5: Riffle
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PEBBLE COUNT

Project: UT to Underwood Creek |Date: 10/25/2011
Location: Cross Section #6
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 62 0 62 62% 62%
Very Fine | .062-.125 0 0 0 0% 62%
Fine 125 - .25 0 0 0 0% 62%
Medium .25-.50 0 0 0 0% 62%
Coarse 50-1.0 6 0 6 6% 68%
.04-.08 | VeryCoarse| 1.0-2.0 0 0 0 0% 68%
.08 -.16 Very Fine 2.0-4.0 7 0 7 7% 75%
16-.22 Fine 40-57 12 0 12 12% 87%
.22 - .31 Fine 5.7-8.0 5 0 5 5% 92%
.31 - .44 Medium 8.0-11.3 5 0 5 5% 97%
.44 - 63 Medium 11.3-16.0 1 0 1 1% 98%
.63 - .89 Coarse 16.0 - 22.6 2 0 2 2% 100%
.89-1.26 Coarse 22.6 - 32.0 0 0 0 0% 100%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 0 0 0 0% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 100 0 100 100% 100%
d16 d35 d50 dg4 d95
0.1 0.1 0.1 5.5 9.8
Bed Particle Size Distribution
Cross Section 6: Riffle
100% SO OGO GO0 e
90%
. 80%
d>) d
5 70%
3
E 60% ]
o —o— MY-00
£ 50% —E—MY-01
E 40% -
Q
= 30% -
2
20% -
10% -
0% :
0.1 10 100 1000 10000 100000

Particle Size - Millimeter




Particle Size - Millimeter

PEBBLE COUNT
Project: UT to Underwood Creek |Date: 10/25/2011
Location: Cross Section #8
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 20 0 20 20% 20%
Very Fine | .062-.125 0 0 0 0% 20%
Fine 125 - .25 1 0 1 1% 21%
Medium .25-.50 0 0 0 0% 21%
Coarse 50-1.0 8 0 8 8% 29%
.04-.08 | VeryCoarse| 1.0-2.0 4 0 4 4% 33%
.08 -.16 Very Fine 2.0-4.0 15 0 15 15% 48%
16-.22 Fine 40-57 11 0 11 11% 59%
.22 - .31 Fine 5.7-8.0 13 0 13 13% 72%
.31 - .44 Medium 8.0-11.3 9 0 9 9% 81%
.44 - 63 Medium 11.3-16.0 10 0 10 10% 91%
.63 - .89 Coarse 16.0 - 22.6 6 0 6 6% 97%
.89-1.26 Coarse 22.6 - 32.0 1 0 1 1% 98%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 1 0 1 1% 99%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 99%
25-35 Small 64 - 90 0 0 0 0% 99%
3.5-5.0 Small 90-128 0 0 0 0% 99%
5.0-7.1 Large 128 - 180 1 0 1 1% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 - 14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40 -80 |Lrg- Very Lrg| 1024 - 2048 |:: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 100 0 100 100% 100%
d16 d35 d50 dg4 d95
0.1 2.3 4.4 12.5 20.0
Bed Particle Size Distribution
Cross Section 8: Riffle
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PEBBLE COUNT

Project: UT to Underwood Creek |Date: 10/25/2011
Location: Cross Section #9
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay < 0.062 10 0 10 10% 10%
Very Fine | .062-.125 0 0 0 0% 10%
Fine 125 - .25 2 0 2 2% 12%
Medium .25-.50 3 0 3 3% 15%
Coarse 50-1.0 6 0 6 6% 21%
.04-.08 | VeryCoarse| 1.0-2.0 29 0 29 29% 50%
.08 - .16 Very Fine 2.0-4.0 3 0 3 3% 53%
16-.22 Fine 40-57 9 0 9 9% 62%
.22 - .31 Fine 5.7-8.0 17 0 17 17% 79%
.31 - .44 Medium 8.0-11.3 12 0 12 12% 91%
.44 - 63 Medium 11.3-16.0 7 0 7 7% 98%
.63 - .89 Coarse 16.0 - 22.6 2 0 2 2% 100%
.89-1.26 Coarse 22.6 - 32.0 0 0 0 0% 100%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 0 0 0 0% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
100 0 100 100% 100%
d16 d35 d50 dg4 d95
0.6 1.5 2.0 9.3 13.9
Bed Particle Size Distribution
Cross Section 9: Riffle
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PEBBLE COUNT

Project: UT to Underwood Creek |Date: 10/25/2011

Location: Cross Section #10

Particle Counts

Inches Particle Millimeter Riffles Pools Total No. ltem % % Cumulative
Silt/Clay <0.062 |- 11 0 41 39% 39%
Very Fine | .062-.125 0 0 0 0% 39%
Fine 125 - .25 0 0 0 0% 39%
Medium .25-.50 0 0 0 0% 39%
Coarse 50-1.0 0 0 0 0% 39%
.04-.08 | VeryCoarse| 1.0-2.0 0 0 0 0% 39%
.08 -.16 Very Fine 2.0-4.0 7 0 7 7% 46%
16-.22 Fine 40-57 10 0 10 10% 56%
.22 - .31 Fine 5.7-8.0 11 0 11 11% 66%
.31 - .44 Medium 8.0-11.3 11 0 11 11% 77%
.44 - 63 Medium 11.3-16.0 10 0 10 10% 87%
.63 - .89 Coarse 16.0 - 22.6 5 0 5 5% 91%
.89-1.26 Coarse 22.6 - 32.0 7 0 7 7% 98%
1.26 - 1.77 | Very Coarse | 32.0 - 45.0 2 0 2 2% 100%
1.77 -2.5 | Very Coarse | 45.0 - 64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-5.0 Small 90-128 0 0 0 0% 100%
5.0-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 -14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 0 0% 100%
20 - 40 Medium 512-1024 0 0 0 0% 100%
40-80 |Lrg- Very Lrg| 1024 - 2048 |:::: 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
Totals 104 0 104 100% 100%
d16 d35 d50 dg4 d95
0.1 0.1 4.8 14.7 27.4
Bed Particle Size Distribution
Cross Section 10: Riffle
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Appendix E. Hydrologic Data

Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration
MY-01 Monitoring Report-Final
81 February 2012






Table 12. Verification of Bankfull Events
Newtown - EEP# 94150

Photo
Date of Data Collection | Date of Occurrence Method #
25-Oct-11 N/A Site Visit observing visible wrack lines | 29-30

During the data collection site visit on October 25, 2011, visible wrack lines and debris
on the floodplain were observed in several locations along the stream.

Photo #30. Wrack on floodplain

Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration
MY-01 Monitoring Report-Final

82 February 2012



Table 13. Wetland Criteria Attainment 2010-2011

2010 2011
Max # %0 Success Max # %0 Success

Gauge | Consecutive | Growing Criteria Consecutive | Growing Criteria

# Days Season Attained Days Season Attained

1 ~ ~ ~ 59¢ 32 Yes

2 ~ ~ ~ 188" 100 Yes

3 ~ ~ ~ 187* 100 Yes

4 3 1 No 77° 35 Yes

5 ~ ~ ~ 59° 31 Yes

6 ~ ~ ~ 59 32 Yes

7 ~ ~ ~ 17 11 Yes

8 ~ ~ ~ 8° 11 Yes

a — Gauge installed April 23, 2011 —187 days of growing season monitored
b - Gauge installed April 22, 2011 —188 days of growing season monitored
¢ — Report produced prior to end of growing season —217 days monitored

d — Gauge installed May 24, 2011 —156 days of growing season monitored
e — Gauge installed August 13, 2011 —75 days of growing season monitored

Growing Season: March 23 to November 6 (source: http://www.wcc.nrcs.usda.gov/cgibin/state.pl?state=nc)

Groundwater levels should be within 12 inches of the surface for at least 6.3% of the
growing season to meet wetland hydrology success criteria. Union County has a growing
season of 221 days (March 23-October 6). Therefore groundwater levels must be within
12 inches of the soil surface for a minimum of 14 consecutive days within the growing
season to meet wetland hydrology success criteria. All of the wetland groundwater
gauges exhibit hydroperiod criterion that exceeds the minimum 6.3% as described in the
Baseline Monitoring Document and As-Built Baseline Report.

Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration
MY-01 Monitoring Report-Final
83 February 2012
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