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1.0 EXECUTIVE SUMMARY/PROJECT ABSTRACT

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; however it is not located within a North
Carolina Department of Water Quality (NCDWQ) Ecosystem Enhancement Program
(EEP) Local Watershed Plan area. 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 Achieved:

° 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 root wads, constructed riffles,
log vanes and rock cross vanes to enhance pool depths

Project Objectives Achieved:

° 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 elevation, reconnect the 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

° Preserve an existing 0.15-acre jurisdictional wetland

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

Construction, as-built survey and plantings were completed in April 2011. In April 2011,
13 vegetation plots were established and baseline vegetation data was collected,
excluding natural stems, in accordance with Level I of the EEP/CVS protocol Version
4.2. Data collected for these plots are in Appendix C. The success criterion for planted
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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). Invasive exotic vegetation was present prior to restoration. Currently
there are no invasive exotics within the conservation easement.

1.1 Restoration Type and Approach

The project site is immediately surrounded by land used primarily for farming. The
streams were incised, with unstable banks and little buffer vegetation was present prior to
the beginning of the project. The streams were restored and enhanced using a
combination of Rosgen Priority 1 and 2 Restoration techniques. The wetland restoration
portion of this project involved removing depositional sediment that had eroded and
imported from the adjacent farmland. The riparian buffer and wetlands were planted with
native vegetation. The mitigation work at the project site has resulted in the restoration
of 5248 linear feet of stream, the enhancement (Level II) of 100 linear feet of stream, the
restoration of 3.38 acres of riparian wetlands, and the preservation of 0.15 acres of
riparian wetlands. The project component breakdown can be found in Table 1a and
overall project component summations can be found in Table 1b.

1.2  Project History, Contacts and Attribute Data

Stream construction began in November 2010 and concluded in April 2011. Live stakes
and bare root planting of the site occurred in April 2011. Baseline stream data collection
coincided with the designer verification survey and was an ongoing process that took
place throughout construction and concluded in April 2011. Vegetation monitoring
baseline data was established and collected in April 2011. Significant milestone dates for
the project can be found in Table 2. The project designer, construction contractor and all
other consultants, contractors and suppliers contact information can be found in Table 3.
The drainage area for Underwood Creek is approximately 0.72 square miles at the
downstream limit, where Underwood Creek crosses Newtown Road. The Unnamed
Tributary to Underwood Creek has an approximate drainage area of (.74 square miles.
The combined watershed, 1.46 square miles, consists of 21% forested land, 66% cleared
land for agricultural use (row crops), and 14% remaining land in single family residential
use with 1 acre lots. All project attributes can be found in Table 4.

1.3  Modifications to the Restoration Plan and Construction Plan Summary

The following is a summary of changes implemented during construction that differ from
the Construction Drawings. Several structures were not installed during construction as
field conditions did not warrant their installation. Several rock structures were changed
to log structures to better utilize onsite woody vegetation.

Underwood Creek:
® No clay plugs were installed throughout the entire length of the stream.
Deemed unnecessary and no suitable impervious material was found
onsite,
® Rock cross vane at station 5450 installed as a single wing rock vane

* Log vanes were installed in place of single wing rock vanes at stations:
6+60, 10420 and 11459
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® Log vane arms used on A-Vane structures from station 18+61 through
19406
UT to Underwood Creek:

® No clay plugs were installed throughout the entire length of the stream.
Deemed unnecessary and no suitable impervious material was found
onsite

® Floodplain sill at station 9+90 not installed

¢ Single wing rock vane at station 10+60 not installed

e Earthen berms with openings added to the south floodplain debris toe
between approximate stations 11+00 — 20+00

e Earthen berm added to floodplain at approximate stations 23+50 — 25+00
to preserve the existing wetland

¢ Log vanes were installed in place of single wing rock vanes at stations
34465, 36432, 37489 and 39+33

¢ Constructed riffles not installed at stations 35+61 and 39+85

® Rock toe stabilization not installed at station 42400

¢ Log vane arms used on A-Vane structures from station 42470 through
43+00

2.0 SUCCESS CRITERIA

2.1

Morphologic Parameters and Channel Stability

2.1.1 Dimension

The dimension parameters of the restored channel should remain stable throughout

the monitoring period. Cross sectional overlays should show modest changes from

year to year. The channel should not show a trend towards widening or increases in
cross sectional area. Riffle depths should maintain a low bank height ratio (<1.2).

2.1.2 Pattern and Profile

Annual overlays of the longitudinal profile should not indicate significant
aggradation or degradation over any substantial continuous lengths of channel. The
bedform should develop or be maintained during the monitoring period and be
consistent with the reference and design reaches. Variation within bedform
parameters is acceptable as long as they are within design distributions. Pattern
parameters should show little change over the monitoring period.

2.1.3 Substrate
The substrate should maintain or progress towards the design distribution. Particle
size distribution within riffles should coarsen throughout the monitoring period.

2.1.4 Sediment Transport

The success of parameters described above should be demonstrated by the lack on
any significant aggradation or deposition within the channel. Point bar and inner
berms should not encroach excessively into the channel. Mid-channel bars should
not be present.
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2.2  Vegetation

Vegetation success is based on the criteria established in the USACE Stream Mitigation
Guidelines (2003). The success criteria of the planted woody species will be the survival
of 320 stems/acre after monitoring year three (MY3). A mortality rate of ten percent will
be allowed after MY4 (288 stems/acre), with another ten percent mortality rate allowed
after MY5 (260 stems/acre). Invasive exotic species were observed before construction.
Additional treatments will be conducted where deemed necessary if regeneration of these
invasive exotic species is observed.

2.3  Hydrology

2.3.1 Streams

Two bankfull storm events must be recorded during the standard 5-year monitoring
period. For the monitoring to be completed, these events must occur in separate
monitoring years.

2.3.2 Wetlands

In February of 2010, seven (7) groundwater gauges were installed to collect pre-
construction groundwater data. An additional groundwater gauge will be installed in
June 2011. An additional groundwater gauge (Gauge 8) will be installed in June
2011. No data for gauge 8 will be included in this report. Gauges were installed
according to the specifications of Technical Note HY-1A-3.1 (USACE 1993). Six
gauges were installed within areas containing hydric soils and one (Gauge 4) was
installed within the wetland preservation area. Pre-construction data for Gauges 3
and 7 was corrupt therefore it is not included. Post construction, 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 28-November 3), based upon Union County Soil Survey.
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. Gauges 2 and 5 displayed wetland hydrology while
Gauges 1, 4 and 6 did not meet the wetland hydrology success criteria. Gauge 2
hydrology was affected by the adjacent downstream farmer damming the stream
and Gauge 5 hydrology was affected by beaver activity, which were subsequently
removed.

3.0 MONITORING PLAN GUIDELINES

Monitoring protocol will follow that outlined within the EEP Monitoring Report
guidelines and detailed in the U.S. Army Corps of Engineers (USACE) Stream
Mitigation Guidelines for Monitoring Level I. Monitoring shall occur annually for a
minimum of five years and consist of the collection and analysis of stream stability and
riparian/stream bank vegetation survivability data to support the evaluation of the project
in meeting established restoration objectives. Monitoring shall include measurements of
stream dimension, profile, pattern, bed materials, photo documentation, vegetation
survivability sampling, and stream bankfull return interval.

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

3.1.1 Wetland

Currently there are seven Remote Data Systems (RDS) groundwater gauges (1-8)
within wetlands in the conservation easement. Gauge 4 is located within an onsite
reference wetland. The gauges record groundwater levels every twelve hours and
will be checked and downloaded on a monthly basis. One RDS rain bucket gauge
and one manual funnel rain gauge were installed adjacent to UT to Underwood
Creek collects precipitation data to correlate groundwater level fluctuations and site
specific data.

3.1.2 Stream

A crest gage shall be installed on the site to document bankfull events. The gauge
shall be checked, documented, and reset during each site visit by the monitoring
performer.

3.2 Stream Channel Stability and Geomorphology

This project consisted of two restoration reaches: Underwood Creek (Main Channel) and
UT to Underwood Creek (Tributary). Ten permanent cross sections were established on
the site as detailed below:

Underwood Creek: Station 5+00 — 18+91
e (Cross Section 1: Station 9+54 — Riffle
® Cross Section 2: Station 13+36 — Riffle
® Cross Section 3: Station 17+12 — Riffle
UT to Underwood Creek: Station 5+82 — 36+78
e (Cross Section 1: Station 6+40 — Riffle
Cross Section 2: Station 14+45 — Riffle
Cross Section 3: Station 20+04 — Riffle
Cross Section 4: Station 26+68 — Riffle
Cross Section 5: Station 31+26 — Riffle
Cross Section 6: Station 35+35 — Riffle
Cross Section 7: Station 39+90 — Riffle

Cross sections were established only on riffle sections. Pool data is neglected from the
Dimension portion of Table 11b and does not provide adequate data to forecast function
and stability in the stream performance. More riffle cross sections were established to
provide additional data for better statistical evaluation.

3.2.1 Dimension

The permanent cross sections shall be surveyed annually during the monitoring
period. These sections should be overlaid to allow for comparison. Dimension
parameters shall be calculated from the surveyed cross sections and compared to
previous monitoring periods. The dimension data is detailed by section in Table
11a. and summarized in the Table 11b.

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

The entire project length of Underwood Creek and a 3000 LF length of UT to
Underwood Creek were surveyed for this baseline monitoring plan. The MY-00
profile data for each reach is summarized in Table 11b. For subsequent monitoring
years, these reaches shall be surveyed and the profiles overlaid for comparison.
Pattern data shall be extracted and compared during the monitoring period.

3.2.3 Visual Assessment
An annual visual assessment shall be conducted during each monitoring year per
NCEEP morphometric monitoring guidelines.

3.2.4 Bank Stability Assessment
Bank stability assessment (BEHI and NBS) shall be assessed during monitoring
year 5.

3.2.5 Vegetation

Thirteen (13) vegetation plots were installed along Underwood Creek and UT to
Underwood Creek. Vegetation data collection for the baseline monitoring report
follows the CVS-EEP Protocol for Recording Vegetation Version 4.2 (Lee et al.
2008). The baseline vegetation monitoring was conducted according to the Level I:
Inventory of Planted Stems. Level I will also be used for MY-01data collection.
However, from MY-02 and through the remainder of the monitoring period,
vegetation monitoring data collection will follow Level 1T of the CVS-EEP protocol
which includes planted and natural stems. Plant identification will be verified
according to Alan Weakley’s, Flora of the Carolinas, Virginia, Georgia, and
Surrounding Areas (Weakley 2010).

3.2.6 Digital Photos

Photo points were established at the start/end of the project, at each vegetation
monitoring plot, and at each cross section. For each subsequent monitoring period,
photos shall be taken at the same location and, preferably, within the same two-
month window between monitoring periods. The cross section photos can be found
on their corresponding cross section sheets located in Appendix B. The vegetation
monitoring plot photo log is located in Appendix C.

3.3 Maintenance and Contingency Plans

If deemed necessary, recommendations for increased monitoring, maintenance, or repair
shall be made in the annual monitoring reports. Problem areas shall be located on the
monitoring report plan view and tabulated noting the severity and possible causes.

4.0

DOCUMENTING THE AS-BUILT CONDITION (BASELINE)

4.1 As-Built/Record Drawings

The project as-built survey was conducted in April 2011 upon completion of
construction in two parts. The entire project length of Underwood Creek (Main
Channel) and the portion downstream of the tributary crossing at station 36+84 is
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5.0

FEMA regulated. Therefore, the as-built survey of these portions was conducted by
a Registered Land Surveyor. UT to Underwood Creek (Tributary) survey from the
beginning of the project to the stream crossing at station 36+84) was conducted by
the staff of the Designer/Monitoring Performer. A compilation of these two maps
are used to complete the Record Drawings. The Record Drawings (including red-
line markups) were completed on May 13, 2011. Baseline vegetative data was
collected in April 2011.

4.2 Installation and Marking of Monitoring Features

Monitoring features installation and the baseline monitoring data collection
occurred in April 2011. Cross Section pins are 5/8” rebar and are located with 8’
gardening stakes with pink flagging. Vegetation monitoring plots were established
as 10mX10m squares with each corner marked with 3’ long %2”in diameter PVC
pipes and orange pin flags. One corner of each vegetation plot is marked with a 10’
PVC pipe. Plants within the plot were marked with pink flagging. Groundwater
monitoring gauges are marked with pink flagging and 48 green T posts.

REPORT AND DATA SUBMISSION FORMAT

Refer to the NCEEP Monitoring Report guidelines for report and data submission
requirements, formats and procedures.

6.0

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 (2010). Flora of the Carolinas, Virginia, Georgia, and Surrounding Areas.

http://www.herbarium.unc.edu/flora.htm.
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Appendix A. General Tables and Figures
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The subject project site is an environmental restoration site of the
NCDENR Ecosystem Enhancement Program (EEP) and is
encompassed by a recorded conservation easement, but is
bordered by land under private ownership. Accessing the site may
require traversing areas near or along the easement boundary and
therefore access by the general public is not permitted. Access by
authorized personnel of state and federal agencies or their
designees/contractors involved in the development, oversight and
stewardship of the restoration site is permitted within the terms
and timeframes of their defined roles. Any intended site visitation
or activity by any person outside of these previously sanctioned
roles and activities requires prior coordination with EEP.

North Carolina - Ecosystem Enhancement Program
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FIGURE 1
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Table 1a. Project Components

Table 1. Project Components
Newtown Stream and Wetland Restoration
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Underwood 5+00 - .
Creek 520 R | P2 | 558 10458 1:1 558
58 LF easement
onderwood 1 g5 | R [ P1[ 715 | LFO | 4 | 715 exclusion for Stream
Crossing
UTto 2,00 - 125 LF easement
Underwood 3923 | R | P1 | 3975 1:1 | 3975 exclusion for two (2)
43+07 )
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
Wetland 015 | P - | 0.15 5:1 0.03

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

Table 1b. Component Summations
Newtown Stream and Wetland Restoration
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 0.15
HQ Preservation

Totals

(Feet/Acres) 5248 3.53 0 0
MU Totals | 5288 3.41
Non-Applicable
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Table 2. Project Activity and Reporting History

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
Mitigation Plan / As-built (Year 0 Monitoring — April 2011 May 2011

baseline)

Year 1 Monitoring

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

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

Ward Consulting Engineers, P.C.

Newtown Stream and Wetland Restoration
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13 June 13, 2011



Table 4. Project Attribute Table

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 sg 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
NCDWQ 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

Newtown Stream and Wetland Restoration
Baseline Monitoring Report-Final
June 13, 2011

Ward Consulting Engineers, P.C.
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Appendix B. Morphological Summary Data and Plots
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Vegetation Plot Photos
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Veg Plot 3
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Veg Plot 4
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Veg Plot 5
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Veg Plot 6
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Veg l 8
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Veg Plot 10
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Veg Plot 11

"Veg Plot 12
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Veg Plot 13
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Table 7. Planted and Total Stem Counts (Species by Plot with Annual Means)
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CVS Metadata

Report Prepared By
Date Prepared

database name
database location
computer name
file size

Chris Sheats
5/11/2011 17:19

TheCatenaGroup-2011-A-Newtownbaseline.mdb
C:\Users\csheats\Desktop

CHRIS-PC

37355520

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

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

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

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

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

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

Vigor by Spp Frequency distribution of vigor classes listed by species.
Damage List of most frequent damage classes with number of occurrences
and percent of total stems impacted by each.

Damage by Spp Damage values tallied by type for each species.

Damage by Plot Damage values tallied by type for each plot.

Planted Stems by Plot and Spp A matrix of the count of PLANTED living
stems of each species for each plot; dead and missing stems are excluded.

PROJECT SUMMARY ---------=-=-mmemmmmmeev

Project Code 4143

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.
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CVS Proj, planted

Living planted stems, excluding live stakes, per acre: Negative (red) numbers indicate the
project failed to reach requirements in a particular year.

Project River Year 0
Code Project Name Basin (baseline)
4143 Newtown Stream and Wetland Restoration Catawba 647.50
CVS Proj, total stems
Total stems, including planted stems of all kinds (including live stakes) and
natural/volunteer stems:
Project River Year 0
Code Project Name Basin (baseline)
4143 Newtown Stream and Wetland Restoration Catawba 647.4970288
CVS Vigor
vigor | Count | Percent
3 208 100
CVS Vigor by Spp
Species CommonName 3 |2 0 | Missing | Unk.
Asimina triloba pawpaw 16
Betula nigra river birch 24
Carpinus caroliniana var. | Coastal American
caroliniana Hornbeam 6
Celtis laevigata sugarberry 5
Cornus amomum silky dogwood 3
Diospyros virginiana common persimmon 26
Fraxinus pennsylvanica green ash 20
Platanus occidentalis var.
occidentalis Sycamore, Plane-tree 21
Quercus michauxii swamp chestnut oak 1
Carpinus caroliniana American hornbeam 2
Quercus oak 65
Carya hickory 2
Platanus occidentalis American sycamore 7
Unknown 10
TOT: | 14 13 208
CVS Damage
Percent Of
Damage Count Stems
(no damage) 208 100
Ward Consulting Engineers, P.C. Newtown Stream and Wetland Restoration
Baseline Monitoring Report-Final
46 June 13, 2011




CVS Damage by Spp

Species

CommonName

Count of Damage
Categories
(other damage)

Asimina triloba

pawpaw

Betula nigra

river birch

Carpinus caroliniana American hornbeam 2
Carpinus caroliniana var. caroliniana Coastal American Hornbeam 6
Carya hickory 2
Celtis laevigata sugarberry 5

3

Cornus amomum

silky dogwood

Diospyros virginiana

common persimmon

oOj0ojojojlojojlojo|lo|o|jlo|o|o|o |oO
N
(e)]

Fraxinus pennsylvanica green ash 20
Platanus occidentalis American sycamore 7
Platanus occidentalis var. occidentalis Sycamore, Plane-tree 21
Quercus oak 65
Quercus michauxii swamp chestnut oak 1
Unknown 10
TOT: | 14 13 208
CVS Damage by Plot
Count of
Damage (other
plot Categories | damage)
4143-01-0001 0 14
4143-01-0002 0 21
4143-01-0003 0 20
4143-01-0004 0 19
4143-01-0005 0 21
4143-01-0006 0 13
4143-01-0007 0 13
4143-01-0008 0 14
4143-01-0009 0 14
4143-01-0010 0 15
4143-01-0011 0 15
4143-01-0012 0 14
4143-01-0013 0 15
TOT: | 13 0 208

Ward Consulting Engineers, P.C.
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CVS Planted Stems by Plot and Spp

L o | | n | & | n
. e |5 | ,|EE|E|EE
g 8 2 HEIR R RE:
£ ] s 22| % | @ | |om| | @
€ o £ =4 o 1* < < < < <
S a : = |*| ¢|3|3|5|3|3
S 8 5| 5|58|35 |5
'g o o o o o
Asimina triloba pawpaw 16 4 4 1
Betula nigra river birch 24 7| 3.43 7 3 6
Carpinus American
caroliniana hornbeam 2 1 2 2
Carpinus
caroliniana var. Coastal American
caroliniana Hornbeam 6 4| 1.5 3
Carya hickory 2 1 2
Celtis laevigata sugarberry 5 4| 1.25
Cornus amomum silky dogwood 3 2| 15
Diospyros common
virginiana persimmon 26 81| 3.25 3 2 6
Fraxinus
pennsylvanica green ash 20 8| 2.5 2
Platanus American
occidentalis sycamore 7 2| 35 5 2
Platanus
occidentalis var. Sycamore, Plane-
occidentalis tree 21 4 |5.25 16
Quercus oak 65| 13 5 3| 10 6 6 5
swamp chestnut
Quercus michauxii | oak 1 1 1 1
Unknown 10 4| 25 6
TOT: | O 14 13 208 | 14 14| 21| 20| 19| 21
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Appendix D. Goundwater Gauge Charts
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