DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343

& REPLY TO
ATTENTION OF:

July 12,2019

Regulatory Division

Re: NCIRT Review and USACE Approval of the Catfish Pond Mitigation Plan; SAW-2018-00424;
NCDMS Project # 100039

Mr. Tim Baumgartner

North Carolina Ecosystem Enhancement Program
1652 Mail Service Center

Raleigh, NC 27699-1652

Dear Mr. Baumgartner:

The purpose of this letter is to provide the North Carolina Division of Mitigation Services
(NCDMS) with all comments generated by the North Carolina Interagency Review Team (NCIRT) during
the 30-day comment period for the Catfish Pond Mitigation Plan, which closed on June 12, 2019. These
comments are attached for your review.

Based on our review of these comments, we have determined that no major concerns have been
identified with the Draft Mitigation Plan, which is considered approved with this correspondence.
However, several minor issues were identified, as described in the attached comment memo, which must
be addressed in the Final Mitigation Plan.

The Final Mitigation Plan is to be submitted with the Preconstruction Notification (PCN)
Application for Nationwide permit approval of the project along with a copy of this letter. Issues identified
above must be addressed in the Final Mitigation Plan. All changes made to the Final Mitigation Plan
should be summarized in an errata sheet included at the beginning of the document. If it is determined
that the project does not require a Department of the Army permit, you must still provide a copy of the
Final Mitigation Plan, along with a copy of this letter, to the appropriate USACE field office at least 30
days in advance of beginning construction of the project. Please note that this approval does not preclude
the inclusion of permit conditions in the permit authorization for the project, particularly if issues
mentioned above are not satisfactorily addressed. Additionally, this letter provides initial approval for the
Mitigation Plan, but this does not guarantee that the project will generate the requested amount of
mitigation credit. As you are aware, unforeseen issues may arise during construction or monitoring of the
project that may require maintenance or reconstruction that may lead to reduced credit.



Thank you for your prompt attention to this matter, and if you have any questions regarding this
letter, the mitigation plan review process, or the requirements of the Mitigation Rule, please call me at
919-554-4884, ext 60.

Sincerely,

Kim Browning
Mitigation Project Manager
for Henry Wicker

Enclosures

Electronic Copies Furnished:

NCIRT Distribution List
Jeff Schaffer - NCDMS
Shawn Wilkerson—WEI
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July 25, 2019

Ms. Kimberly Browning
Mitigation Project Manager
U.S. Army Corps of Engineers
11405 Falls of the Neuse Road
Wake Forest, NC 27857

RE:

Response to IRT comments on Draft Final Mitigation Plan Submittal
Catfish Pond Mitigation Site, Durham County, NC

Neuse River Basin - 03020201

DMS Project ID No. 100039 / DEQ Contract #007424

Dear Ms. Browning,

Wildlands received comments from you dated June 26, 2019 on the Catfish Pond draft final mitigation
plan submitted on May 13, 2019. The comments were constructive and will improve the mitigation plan.
This letter provides our responses to those comments. Edits have been made to the final mitigation

plan.

Catfish Pond Mitigation Plan Comments

Mac Haupt, NCWR:

1.

2.

DWR would prefer the PJD/ID be complete by the draft Mitigation Plan review stage, however,
we realize sometimes the PJD does not get finalized until the permit review stage. If this is the
case, the applicant must realize further changes may be recommended to the Mitigation Plan at
this late stage, and until said changes are documented, the permit review cannot proceed.

DMS is following the guidance provided by the USACE, and agreed to by DWR, that an email
from the USACE PM stating that they concur with a delineation is an acceptable alternative to
getting an official PJD/JD. Per Todd Tugwell’s 3/21/2019 email, the IRT will, for the purposes of
banks and ILF sites, treat an email from the PM stating that they concur with a JD map just the
same as an officially issued JD. Please see Appendix 2 for the listed correspondence.

Section 6.3 — the text refers to “small wetland features along most of Catfish Pond stream”, DWR
believes that the wetland on site make up a rather significant portion of the total easement
(16%).

Changed this sentence to: “Small wetland features are present along most of the Catfish Pond
project streams, except for UT1 which has more extensive wetlands along it (see Section 3.4 —
Project Resources).”

Wildlands Engineering, Inc. (P) 919.851.9986 ¢ 312 West Millbrook Road, Suite 225 ¢ Raleigh, NC 27609



Section 8.4.5 — While a lower design discharge may have been utilized for the channels adjacent
to the wetlands on Reach UT1, DWR will still require the installation of several gages along this
reach to document maintenance of wetland hydrology and increased overbank flooding.

OK.

Table 16 — please revise the table to incorporate wetland monitoring gauges. In addition, DWR
recommends these gages be downloaded at least quarterly.

Groundwater gages were added to Table 16 and will be downloaded quarterly.

Table 18 — Project Asset Table — During the site visit there were discussions of appropriate
enhancement ratio of several tributaries, namely; Catfish R1-R3, UT2 and the Mountain
Tributary. The discussion was mainly based on less evidence of cattle usage in these areas. Table
13 lists cattle access as the primary source of stressor/impairment. As the wrap up discussion,
DWR pointed out the desire to include some wetland areas adjacent to UT1 Reach 1. DWR was
willing to accept the E2 ratios for the above reaches if the Provider agreed to protect the wetland
areas and drainages that were currently not included in the proposed easement. While

Wildlands did include a portion of the wetlands that were not initially in the easement, DWR
believes that there should have been more wetland areas included in this area.

We included the larger wetland you referred to, just not the thin channel above it, within the
conservation easement. We also extended the CE on the eastern side of UT1 to capture most of
the wetlands running along it. The proposal had a CE of 18.3 acres and our current CE is 20.73
acres, a 13.3% increase.

Wildland April 23, 2019 letter to Jeff Schaffer — A Terracell was mentioned in comment #27.
During review of Design Sheet 0.2 DWR did not see mention of Terracell, please confirm that a
Terracell will not be used on this project.

The Terracell was inadvertently included in the IRT submittal. The reference was removed in
subsequent iterations related to the DEQ SEC submittals. Terracell will not be used on the

Catfish project.

Design Sheet 2.10 — DWR would like to see a design sheet that shows all the newly capture
wetland area adjacent to UT1.

A PDF of the requested area is included at the end of this comment-response letter.

DWR requires that three wetland monitoring gauges be placed at the following locations on UT1;
station 212+00 stream right, station 213+25 stream right, and station 215+00 stream right.

Groundwater gages will be installed at these locations.

DWR recommends the addition of a vegetation plot (fixed or random) in the planted areas along
the following reaches: Catfish Creek Reach 3, Catfish Reach 7, and the Mountain Tributary.



Planting zones were updated on the plan sheets to show more accurate planting zones. Catfish
Creek Reach 3 is a short section of Enhancement Il stream that is currently wooded. One
vegetation plot is proposed near the lower section of the reach. This should be sufficient to
monitor the small area along Catfish Creek Reach 3 that will be planted. Vegetation plots were
added to Catfish Creek Reach 7 and Mountain Tributary.

10. Design Sheet 6.3 — DWR recommends that the log sills extend at least through the bankfull
elevation in the streambank (Section A-A’), and preferably 2-3 feet beyond the bankfull point.

The log sills will be extended a minimum of 5’ from the toe of slope. Based on stream channel
geometries for this project, this will embed the sills beyond the bankfull elevation. The
Charleston office provided a revised detail to Daniel Taylor for review and will update the
specifications to align with the detail.

Katie Merritt, NCWR:
General comments:

1. A concept plan is provided on Figure 8. Please revise this plan to show where buffer mitigation
and/or nutrient offset are also being generated.

Wildlands has added Figure 8a to show the overlap of all the mitigation types on the project.

2. IRT field note 2/23/18 stated that the field ditch along UT1 near Reach 2 would be buffered and
would eliminate the need for a BMP to control runoff. This plan doesn’t show the Ditch being
buffered all the way up and there is no proposal for a BMP. Please explain how diffused flow of
runoff through the newly restored riparian area is to be maintained by the inclusion of this ditch.

Wildlands will use guidelines in the Diffuse Flow for Buffer Mitigation memo (DWR Buffer
Interpretation/Clarification Memo #2008-019) and receive no credit for 0.1 acres where the
ditch comes into the easement.

It appears this was a miscommunication on the field minutes. We didn’t intend to extend the
buffer upstream along Ditch D from the UT1 CE, as shown on the map that accompanied the
minutes.

The stream design accounts for drainage added by the ditch. Some nutrients will enter the
project streams via this ditch but that is true of any drainage that enters a project area. Many
smaller streams and ditches enter the CEs in various mitigation projects.

3. Section 4.1 -
a. USFWS had concerns about sediment impacts from this site on aquatic species. Please
indicate how sediment impacts to the stream will be prevented during construction.

The dam will be breached and dewatered, with the turbidity curtain in place, as an initial
sequence of construction. This area will be allowed to dry before working with the material.
Once the site is suitably dry for earthwork operations, as determined by the engineer, the dam
will be removed as a first step. This material, if deemed suitable, will be stockpiled on-site for
reuse in grading operations. Residual sediments shall be excavated to native ground, spread



and stabilized with appropriate seed mixture within the limits of CE. If saturated, residual
sediments shall be stockpiled in loose lifts and allowed to dry prior to respreading within the CE.
This will reduce the potential for sediment runoff and sloughing of the spread residual
sediments. Residual sediments shall not be reused as structural fill on-site. Earthwork and
grading for the new channel will only occur in native material or select fill material.

Additionally, erosion control plan sheets have been added to the mitigation plan. DEMLR has
reviewed these and the remaining comment left to address is to provide the 404/401 permits.

b. WRC letter dated 3/21/18 requested biodegradable erosion control measures that are
wildland friendly. Explain how this request is being acknowledged.

Erosion control measures other than silt fence that are being incorporated within the limits of
construction include biodegradable coir matting along the channel side slopes. Additionally, the
side slopes within the dam removal area will be graded at 3:1. This, along with the perimeter
control along the haul roads, eliminates the need for application of permanent or temporary
matting along these side slopes. The construction specifications and planting plan have been
developed to specifically address this area with a heavy stabilization and permanent seed
mixture.

Kim Browning, USACE:

1.

Plan Sheet 2.12: Is inserted upside down, and it states that the reach-wide treatments include fencing,
treating invasives, supplemental buffer planting, and spot repair on eroded banks, but it appears that
P1 restoration is planned on this reach (UT1 Reaches 2 and 3). Please justify why this is restoration at
1:1 if restoration is not actually planned, or correct the treatments statement.

This section is restoration. The note on this sheet has been revised.
Plan Sheet 5.0: The list of planned species to be planted is not legible.
PDF looks OK, must have been the printed version.

Section 5.1, Hydrology: This section states that hydrology function is expected to remain
functioning, though restoration on UT1 reach 2 and on Catfish Creek reach 4 will impact existing
wetlands. Though wetland credits are not being sought on this project, and it’s anticipated that
raising the streambed will improve adjacent hydrology, please provide assurance that wetland
function in these areas will not be lost by installing monitoring gauges.

We will install wetland monitoring gages along UT1 Reach 2 per Mac Haupt’s comment and add
one along Catfish Creek Reach 4.

Section 5.2: The narrative states that UT1 R4 and Catfish Creek R7 are fully functioning. If this is
the case, what is the functional uplift?

The narrative stated that some sections of those reaches have fully functioning hydraulics. We
dropped the word “fully’ because that suggests more than hydraulic function. Catfish Creek R7
has a number of treatments along it, including head cut stabilization, boulder toe protection,
two constructed riffles, and bank grading along the lower reach. UT1 R4 has more general



treatment including cattle exclusion, buffer planting, and invasives treatment, but the
restoration grading from R3 also extends into R4 and will stabilize steep banks.

5. Section 8.3.1: Please explain how the dam removal will be treated, and how the pond bottom
sediment will be handled.

The dam will be breached and dewatered, with the turbidity curtain in place, as an initial
sequence of construction. This area will be allowed to dry before working with the material.
Once the site is suitably dry for earthwork operations, as determined by the engineer, the dam
will be removed as a first step. This material, if deemed suitable, will be stockpiled on-site for
reuse in grading operations. Residual sediments shall be excavated to native ground, spread
and stabilized with appropriate seed mixture within the limits of CE. If saturated, residual
sediments shall be stockpiled in loose lifts and allowed to dry prior to res-preading within the
CE. This will reduce the potential for sediment runoff and sloughing of the spread residual
sediments. Residual sediments shall not be reused as structural fill on-site. Earthwork and
grading for the new channel will only occur in native material or select fill material.

There is also a pond removal detail on plan sheet 6.10. Additionally, Wildlands will follow the
Sediment and Erosion Control Plan as approved by DEMLR.

6. Section 9.2: Please add a vigor standard of 7 feet for year 5.
A vigor standard of 7 feet for monitoring year 5 was added to Section 9.2.

7. The letter from the NCWRC mentions the possible presence of rare aquatic species. Please
coordinate with Dr. Tyler Black prior to project commencement.

We followed up with Travis Wilson about this and included that information in Section 5.5. It
seems the species of concern (Elliptio mussels) is not rare, but indicates good habitat and water
quality downstream in Mountain Creek. Additionally, Travis said that Tyler Black has moved on
from NCWRC and that it is not a good use of their biologists limited time to work on this.
Instead, he recommended focusing on preventing sediment release into Mountain Creek.
Wildlands will not be working in Mountain Creek but has included the sediment and erosion
control plan sheets in the final mitigation plan. Additionally, Wildlands will follow the Sediment
and Erosion Control Plan as approved by DEMLR.

8. The letter from USFWS requested an approved erosion and sediment control plan. Please provide
in the final mitigation plan.

The erosion and sediment control plan approval is dependent on receipt of the 404/401
permits. We are waiting for the 404/401 permits before we make the final submittal. The
erosion control plan sheets, however, have been included in the final mitigation plan. The
remaining comment to address to receive the SEC permit is to provide the 404/401 permits.

We hope that these responses adequately address the IRT’s comments and we look forward to working
with the IRT during the next phases of this important project.

Sincerely,



B L2

Chris Roessler
Project Manager

croessler@wildlandseng.com
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July 25, 2019

WILDLANDS

ENGINEERING

Ms. Katie Merritt

RE: Response to DWR comments on Draft Final Buffer Mitigation Plan Submittal
Catfish Pond Mitigation Site, Durham County, NC
Neuse River Basin - 03020201
DMS Project ID No. 100039 / DEQ Contract # 007424

Dear Ms. Merritt,

Wildlands received comments from you dated June 12, 2019 on the Catfish Pond draft final buffer
mitigation plan submitted on May 13, 2019. The comments were constructive and will improve the
mitigation plan. This letter provides our responses to those comments. Edits have been made to the
final mitigation plan.

Catfish Pond Buffer Mitigation Plan Comments

1. General Mitigation Plan & Buffer Plan comments:

a.

The use of the term “buffer” and “riparian buffer” is used too loosely throughout the
plan. These terms should only be used to describe an area that is within the Neuse
Riparian Buffer. For this site, only the first 50" adjacent to streams subject to the rule are
Neuse Riparian Buffers. Therefore, please correct applicable references to “buffer” or
“riparian buffer” and replace incorrect references with “riparian areas” or “riparian
restoration”.

We’ve made those changes.

The DWR Stream Determination letter for this site dated 3/12/18 was not included in the
mitigation plan or in Appendix 12. Please include.

We don’t have a stream determination letter for this project. In an email dated 6/13/19,
you said you couldn’t find it either and it probably was not issued.

Where plan sheets, figures and appendices of the Stream Mitigation Plan have relevant
information for the buffer plan, those items should be referenced in the buffer plan to
assist DWR with review. Otherwise, things can be mistakenly overlooked. Example: pond
design sheet, Ditch D shown on plan sheets, Planting Plan details, Invasive Species plan,
etc.

References have been added to the buffer plan. Nutrient offset credits were only

derived from buffer restoration areas with widths of at least 50 feet and not more than
100 feet.

Wildlands Engineering, Inc. (P) 919.851.9986 ¢ 312 West Millbrook Road, Suite 225 ¢ Raleigh, NC 27609



d. Table 8a & 8b Project Area & Assets — changes and corrections are needed.

1.Based on comments made under Table 8b, it appears there are areas less than
50’, less than 29’ and less than 20’ widths, but none of those areas are depicted
on Table 8a as receiving buffer credit at reduced amounts. Are those areas
included in the buffer credits shown in Table 8a? Explain and correct assets
where necessary.

The notes below Table 8b refer to longitudinal stream lengths (i.e., linear feet)
where the buffer is between 30 and 50 feet. They do not refer to buffer widths.

2.Figures 6 and 9 do not provide reach information, therefore it is difficult to
compare those two figures to see the areas referenced under Table 8b.

We will add reach information to Figures 6 and 9.

3.Text under Table 8b states there is a difference of 5,597 ft2 due to the widths
being less than the required 50°. However, | don’t see that detailed out or shown
in the figures referenced. If the area is small and you can zoom in to the area,
that may be helpful.

These areas are now shown in Figure 9a and the locations are described below
Table 8b.

4.The creditable acreage is shown out to 4 decimal places on Table 8b. Explain
why they aren’t rounded to the nearest hundredth as is normally requested by
DWR.

The acreage is a calculated value based on square feet, and four decimal places
were used to more accurately reflect the actual square footage. l.e., the creditable
area is 255,790 (sqgft), but 5.87 (ac) X 43,560 (sqft) = 255,697 (sqft).

2. Section4.1-

a.

USFWS had concerns about sediment impacts from this site on aquatic species. Please
indicate how sediment impacts to the stream will be prevented during construction.

The dam will be breached and dewatered, with the turbidity curtain in place, as an initial
sequence of construction. This area will be allowed to dry before working with the
material. Once the site is suitably dry for earthwork operations, as determined by the
engineer, the dam will be removed as a first step. This material, if deemed suitable, will
be stockpiled on-site for reuse in grading operations. Residual sediments shall be
excavated to native ground, spread and stabilized with appropriate seed mixture within
the limits of CE. If saturated, residual sediments shall be stockpiled in loose lifts and
allowed to dry prior to re-spreading within the CE. This will reduce the potential for
sediment runoff and sloughing of the spread residual sediments. Residual sediments
shall not be reused as structural fill on-site. Earthwork and grading for the new channel
will only occur in native material or select fill material.



Additionally, Wildlands will follow the Sediment and Erosion Control Plan as approved
by DEMLR. Erosion control plan sheets have been added to plan set in the stream
mitigation plan.

WRC letter dated 3/21/18 requested biodegradable erosion control measures that are
wildlife friendly. Explain how this request is being acknowledged.

Erosion control measures other than silt fence that are being incorporated within the
limits of construction include biodegradable coir matting along the channel side slopes.
Additionally, the side slopes within the dam removal area will be graded at 3:1. This,
along with the perimeter control along the haul roads, eliminates the need for
application of permanent or temporary matting along these side slopes. The
construction specifications and planting plan have been developed to specifically
address this area with a heavy stabilization and permanent seed mixture.

3. Section 6.0 —

a.

Diffuse flow needs to be maintained in all riparian areas generating buffer mitigation
and nutrient offsets. The DWR stream determination letter called the ditch entering UT1
near reach 2 a Ditch. Plan sheets (Sheet 5.4) show this ditch going through the proposed
buffer restoration area. The ditch also extends beyond the conservation easement
boundary. Please explain how diffused will be maintained by the inclusion of Ditch D.

Wildlands will use guidelines in the Diffuse Flow for Buffer Mitigation memo (DWR
Buffer Interpretation/Clarification Memo #2008-019) and receive no credit for 0.1 acres
where the ditch comes into the easement.

Plan sheet 2.6 shows the stream restoration through the Pond and should therefore be
referenced in this section to assist in DWR review.

This reference has been added.

Details on how the pond will be breached, efforts made to reduce sediment loss,
stabilization measures, drawdown, etc. aren’t provided but are needed so that DWR can
make informed decision that the pond restoration will be done with the least impact to
streams as possible. If these details are in the stream plan, then reference the applicable
section here to assist DWR review.

Reference is also made within the buffer mitigation plan to the pond removal detail on
plan sheet 6.10. Additionally, Wildlands will follow the Sediment and Erosion Control
Plan as approved by DEMLR.

It is recommended that a statement be added to this section that reads similar to
“Riparian restoration and enhancement will occur adjacent to mitigated stream onsite”.

Added this to second sentence of first paragraph in section.

No detailed planting plan is referenced in this section, however plan sheets were
provided in Appendix 7 detailing where trees would be planted. Include reference.



Referenced that a planting plan is provided on plan sheets 5.0 — 5.7 in Appendix 7.

f. The invasive species plan is pertinent to this plan and should be referenced in this
section.

Referenced that an invasive species plan is provided in Appendix 8.

g. Correct buffer mitigation rule citation in Section 6.3. It should be .0295 (o) instead of
.0295 (0)(6).

Corrected.

4. Section 8.0 -
a. Add that planted stems in the monitoring plots will all be flagged.

Added to Section 8.2.
b. Include applicable terms from Table 15 of the Stream plan and add to this section.
Survival rates were added to Section.

c. Vigor needs to be added to 8.2 as a measurement during monitoring. Add height
measurements.

A vigor standard was added to Section 8.2.

5. Section 9.0, second paragraph states that “no livestock, fencing, or internal crossing changes are
currently present or planned by the landowner”. Can you explain the meaning of this sentence
considering there are livestock and fencing currently present.

Removed this sentence. This makes it consistent with Section 11.0 in the stream mitigation plan.
6. Overall, if the riparian restoration and enhancement is done according to the plan and addresses
all comments and corrections provided by DWR, the site should provide a good buffer mitigation
and nutrient offset project.
Sounds good.
We hope that these responses adequately address the IRT's comments and we look forward to working

with the IRT during the next phases of this important project.

Sincerely,

e L2



Chris Roessler
Project Manager

croessler@wildlandseng.com
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This mitigation Plan has been written in conformance with the requirements of the following:
e Federal rule for compensatory mitigation project sites as described in the Federal Register Title
33 Navigation and Navigable Waters Volume 3 Chapter 2 Section § 332.8 paragraphs (c)(2)
through (c)(14).
e NCDEQ Division of Mitigation Services In-Lieu Fee Instrument signed and dated July 28, 2010.

These documents govern DMS operations and procedures for the delivery of compensatory
mitigation.
Contributing Staff:

Chris Roessler, Project Manager

John Hutton, Principal in Charge

Daniel Johnson, PE, Design Lead

Michael Clark, El, Designer
Win Taylor, PWS, Wetland Delineations
Emily Reinicker, PE, Lead Quality Assurance
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1.0 Introduction

1.1 Site Overview

The Catfish Pond Mitigation Site (Site) is located in Durham County approximately 12 miles north of the
City of Durham and approximately 3 miles east of the Orange County/Durham County border (Figure 1).
The project is located within the DMS targeted watershed for the Neuse River Basin Hydrologic Unit
Code (HUC) 03020201020040 and NC Division of Water Resources (DWR) Subbasin 03-04-01. The site
was selected by DMS to provide stream credits and buffer credits in the Neuse River Basin 03020201
(Neuse 01). The project involves the restoration and enhancement of 7,134 existing linear feet of
impacted streams from the mainstem of Catfish Creek and three unnamed tributaries. Restoration and
enhancement of these reaches will provide 3,748.800 stream credits. The project will also restore or
enhance 18.1 acres of riparian buffer on-site, which will provide 522,327.570 buffer credits. The site will
be protected by a 20.73-acre conservation easement. The Site Protection Instrument detailing the
easement is in Appendix 1.

Table 1: Project Attribute Table Part 1 — Catfish Pond Mitigation Site

Project Information
Project Name Catfish Pond Mitigation Site
County Durham
Project Area (acres) 20.73
Project Coordinates (latitude and longitude) 36° 9’ 48.03” N, 78° 54’ 37.66” W
Planted Acreage (acres of woody stems planted) 8.0

2.0 Watershed Approach and Site Selection

The 2009 Neuse River Basinwide Water Quality Plan lists major stressors in Subbasin 03-04-01 to be
total suspended solids (TSS), nutrients, and chlorophyll a. The 2010 Neuse River Basin Restoration
Priorities (RBRP) highlights the importance of riparian buffers for stream restoration projects. Riparian
buffers retain and remove nutrients and suspended solids. Of the 123 miles of streams in the Neuse 01
HUC, 23% do not have adequate riparian buffers. The RBRP states that “priority [restoration] projects
should increase or improve buffers.” Another goal of the RBRP for the Neuse 01 HUC is to support the
Falls Lake watershed plan. Falls Lake is the receiving water supply water body downstream of the Site
and is classified as water supply waters (WS-1V) and nutrient sensitive waters (NSW). The RBRP also
states that a goal for the Neuse 01 HUC is to “...promote nutrient and sediment reduction in agricultural
areas by restoring and preserving wetlands, streams, and riparian buffers.” The Catfish Pond Mitigation
Site was selected because of its location within the targeted watershed and its potential to address the
goals of the RBRP through stream restoration and buffer restoration.

Restoration and enhancement of streams on the Site will directly and indirectly address stressors
identified in the RBRP by building stable stream banks and restoring a forested buffer. The restoration
work will also involve restoring meandering pattern. The project will slow surface runoff, increase
retention times, provide shade to streams, and reconnect the streams to their historic floodplains and
riparian wetlands, which should reduce sediment and nutrient loads. The latter contribute to the
downstream production of chlorophyll a. In addition, restoration will provide and improve instream and
terrestrial (riparian) habitats while improving stream stability and overall hydrology.
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3.0 Baseline and Existing Conditions

The Site watershed (Table 2 and Figure3) is in a northern 14-digit HUC of the Neuse 01. It is situated in
the rural countryside in Durham County approximately 12 miles north of Durham, NC, upstream of the
intense growth and development pressure associated with the Raleigh-Durham metropolitan area
(Figure 2). The following sections describe the existing conditions of the watershed and watershed
processes, including disturbance and response.

Table 2: Project Attribute Table Part 2 — Catfish Pond Mitigation Site

Project Watershed Summary Information

Physiographic Province Piedmont

Ecoregion Carolina Slate Belt (45c)

River Basin Neuse River

USGS HUC (8 digit, 14 digit) 03020201, 03020201020040

NCDWR Sub-basin 03-04-01

Project Drainage Area (acres) 227 (197 + 30)

Project Drainage Area Percentage of Impervious Area 0%

CGIA Land Use Classification 45.6% forested, 54.2% cultivated, 0.2% wetland

3.1 Landscape Characteristics

3.1.1  Physiography and Topography

The site is located in the Piedmont Physiographic Province of North Carolina. The Piedmont is
characterized by gently rolling, well rounded hills with long low ridges, with elevations ranging from 300
to 1,500 feet above sea level. Site topography, as indicated on the Rougemont, NC USGS 7.5 minute
topographic quadrangles, includes mostly steeply sloped areas with some moderate slopes along the
main tributary (UT1) (Figure 4).

Figure 2 shows the existing site conditions. Catfish Creek has a confined colluvial valley that ranges in
width from 80 feet at the upstream end to 100 feet at the downstream end. For valley slopes, Catfish
Creek begins with 5.5 to 6.0 percent slopes in its upper reaches (Reach 1, UT2, respectively), continues
to above Catfish pond with a 2.5 percent slope, through the pond to the UT1 confluence with a 4.6
percent slope, and finishes with a 2.5 percent slope to the confluence with Mountain Creek.

UT1 has a flatter, more alluvial valley than Catfish Creek. The valley width ranges from 100 feet wide in
the upstream end to 150 feet wide in the lower restoration reach. As it approaches Catfish Pond, it
enters a tighter, 50-foot wide valley. Valley slopes for UT1 are 1.5 percent through Reach 3, and 4.8
percent in Reach 4.

Mountain Tributary’s valley is steep and colluvial before it makes a 90-degree turn to the northeast with
a 4.9 percent slope and 30-foot width. The lower section’s valley slope reduces to 2.7 percent and the
width ranges from 60 to 100 feet.

The colluvial valley of UT2 is 7.0 percent and moderately confined to confined.

Along many of the project streams, wetlands are present. They have formed at the toe of valley slopes
and extend longitudinally along the stream channels. The largest wetlands areas may be found along
UT1 Reaches 1 and 2 and Catfish Creek Reach 7. Smaller wetland pockets may be found along the
remaining reaches.
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3.1.2 Geology and Soils

The project is located in the Ecoregion 45c - Carolina Slate Belt of the Piedmont physiographic province.
The Carolina Slate Belt extends from southern Virginia, across the Carolinas, and into Georgia. The
Carolina Slate Belt consists of metamorphosed igneous and sedimentary rock including gneiss and schist
that has been intruded by younger granitic rocks (NCGS, 2013). The underlying geology of the proposed
Site is mapped as late Proterozoic to Cambrian (1 billion to 500 million years in age) intermediate meta-
volcanic rock (CZiv) and felsic meta-volcanic rock (CZfv) (NCGS, 1985). The intermediate meta-volcanic
rock is described as metamorphosed andesitic tuffs and flows that are medium to dark grayish green in
color with minor felsic and mafic meta-volcanics. The felsic meta-volcanic rock is described as
metamorphosed daeitic to rhyolitic flows and tuffs that is light gray to greenish gray in color that
interbedded with intermediate meta-volcanic rock. Instances of exposed bedrock along project
channels.

The geology of this area has important effects on Site hydrology, hydraulics, geomorphology, and
sediment transport. Streams in the Carolina Slate Belt tend to go dry during late summer and early fall
as a result of geologic, topographic, and climatic factors. A study by Giese and Mason (1993) states that
the “Carolina slate belt has among the lowest potential for sustaining baseflow in streams” throughout
the year as compared to other regions of North Carolina. Median low flows in the Carolina Slate Belt,
defined by the study as the 7Q10 (7-day consecutive low flow with a 10-year return frequency, or the
lowest stream flow for seven consecutive days that would be expected to occur once in ten years), can
be as low as 0.005 ft3/s/mi? of drainage area (Giese and Mason, 1993).

The proposed project is mapped by the Durham County Soil Survey. Project area soils are described
below in Table 3. Figure 5 is a soil map of the Site. Wehadkee soils underly upper UT1 and upper Catfish
Creek. Tatum underlies Catfish Creek Reaches 4, 5, and 6. Georgeville soils are prevalent on Mountain
Tributary. Chewacla and Wehadkee soils are present as Catfish Creek approaches the Mountain Creek
floodplain.

Site investigations revealed sporadic visible bedrock in pastures or within the channel. With most
floodplain soils having depths greater than 80 inches to bedrock, grade control structures will be used in
the stream design to prevent incision. There is potential to excavate native materials on site to use in
constructed riffles and other grade control structures. Weathered bedrock is present between 42 and 80
inches in the Tatum gravelly silt loam series, which provide a well-mixed substrate with varying size
classes.

It is Wildlands’ experience that small streams in the Slate Belt are low bedload sediment supply systems.
These streams commonly have coarse gravel to cobble bed material that is derived from weathered
parent material. Watersheds with low rolling topography that are largely covered by vegetation will
often result in low sediment supply. Without a naturally high bedload supply to drive morphological
change, these streams are relatively slow to adjust without watershed disturbance or manipulation.
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Table 3: Project Soil Types and Descriptions — Catfish Pond Mitigation Site

Soil Name Description

This soil is found on narrow floodplains with a slope of 0 to 2 percent. This soil is
typically poorly drained and frequently floods. The surface layer of the series is loam
with a thickness of about 8 inches. The subsoil of sandy clay loam has a depth of 43
inches. This soil is fairly well suited for pasture.

Wehadkee silt loam

This well-drained soil is found on uplands with a slope of 15 to 25 percent. The
surface layer has a gravelly silt loam of about 7 inches. The subsoil of silty clay loam
Tatum gravelly silt loam | extends to a depth of 42 inches and weathered bedrock is present from 42 to 80
inches. This soil is well suited to pine and hardwood forest and to pasture. Slope and
the erosion resulting from runoff are the major concerns in management.

This well-drained soil is found on narrow side slopes on uplands with a slope of 6 to
10 percent. It has a surface layer of reddish-brown or brown silt loam to about 7
inches. Its subsoil is red, firm silty clay or silty clay loam to about 10 inches. Slope
and the erosion resulting from runoff are the major concerns for management.

Georgeville silt loam

These soils are about 60 percent Chewacla soil and 35 percent Wehadkee soil. These
are somewhat poorly drained soils on floodplains with slopes of 0 to 2 percent that
Chewacla and flood frequently. They occur as long, level areas parallel to the major streams and
Wehadkee soils rivers. These soils have a surface layer of loam to about 4 inches and a subsurface
layer of silty clay loam to about 26 inches. These soils are well suited to hardwood
forest and pasture.

Source: Soil Survey of Durham County, North Carolina, USDA-NRCS, http://www.nrcs.usda.gov

3.2 Land Use/Land Cover

Land use and land cover were investigated throughout the watershed using historical aerials of the Site
and adjacent parcels from 1940-2012 and a watershed reconnaissance survey. The most common
historical and current land uses in the watershed are silviculture and agriculture. The Site area has been
used for livestock grazing or maintained as managed herbaceous cover since at least 1940. The limits of
riparian buffers and agricultural land on the Site have remained consistent since about 1972. Prior to
then, there was an increase in agricultural activity between 1955 and 1972. Today, the Site is primarily
used for cattle grazing and hay production. Cattle have access to the pastures, wooded areas, and the
streams.

There are no signs of impending land use changes or development pressure that would impact the
project in the Catfish Creek watershed. The entire watershed is zoned as Rural Residential (RR). This
classification requires a minimum lot size of 0.5 dwelling units per acre or less.

The consistency in land use within the project watershed over the past 78 years indicates that
watershed processes affecting hydrology, sediment supply, and nutrient and pollutant delivery have not
varied widely over time. With a lack of developmental pressure, watershed processes and stressors from
outside the project limits are likely to remain consistent for the foreseeable future. These stressors and
processes are discussed further in Section 4, below. First, a review of land use through examination of
aerial photography is discussed.

Historical aerials were also obtained from EDR reports for 1940, 1955, 1972, 1983, 1993, 2005, 2006,
2008, 2009, 2010, and 2012.
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Catfish Pond was constructed sometime between 1940 and 1955. This period also saw extensive logging
and farm road construction on the Site streams. By 1983, the trees on Catfish Creek were allowed to
grow.

Aerial photographs from 1972 show the area around UT1 in a cleared condition. This imagery and the
lack of sinuosity on UT1 suggest that the channel was straightened for agricultural purposes prior to
1972. There were essentially no riparian buffers on UT1 until the 2005 photo when a narrow corridor of
trees are visible. Catfish Creek, UT2, and Mountain Tributary do not show signs of channel manipulation.

3.3 Existing Vegetation

Upland portions of the Site maintained for cattle grazing are dominated by pasture grasses including tall
fescue (Schedonorus arundinaceus), bermudagrass (Cynodon dactylon), and red fescue (Festuca rubra).
Herbaceous vegetation in wetland and riparian areas includes tearthumb (Polygonum sagittatum),
common rush (Juncus effuses), spotted ladysthumb (Polygonum persicaria), yellow jewelweed
(Impatiens pallida), Carex species (Carex spp.), and Japanese stilt grass (Microstegium vimineum).
Forested riparian buffers are generally narrow or discontinuous, but common tree species present in the
canopy are American sycamore (Platanus occidentalis), green ash (Fraxinus pennsylvanica), sweetgum
(Liquidambar styraciflua), yellow poplar (Liriodendron tulipifera), and red maple (Acer rubrum).
Additional woody plants present in smaller proportions or lower strata include eastern red cedar
(Juniperus virginiana), white oak (Quercus alba), hazel alder (Alnus serrulata), black willow (Salix nigra),
paw paw (Asimina triloba), greenbriar (Smilax rotundifolia), Chinese privet (Ligustrum sinense), and
Japanese honeysuckle (Lonicera japonica).

The watershed has likely been periodically logged since humans settled this area around 1800, and
many tree species located in surrounding riparian areas are now mid successional. The species in these
areas are not necessarily indicative of what would have been on-site before human disturbance.

3.4 Project Stream and Wetland Resources

On March 8, August 1, and August 3, 2018 Wildlands investigated on-site jurisdictional waters of the U.S.
within the proposed project area. Jurisdictional areas were delineated using the US

Army Corps of Engineers (USACE) Routine On-Site Determination Method. This method is defined by the
1987 Corps of Engineers Wetlands Delineation Manual and the subsequent Eastern Mountain and
Piedmont Regional Supplement. Streams were classified using North Carolina Division of Water
Resources (DWR) Classification Forms. All jurisdictional waters of the U.S. were located by either
controlled survey or sub-meter GPS. Wetland determination forms representative of on-site
jurisdictional areas as well as non-jurisdictional upland areas are included in Appendix 4.

The presence and extent of jurisdictional resources was reviewed and approved by USACE staff via email
on September 26, 2018, but no preliminary jurisdictional determination has been issued at this time.
There are one open water feature and 30 wetland features on site. These wetland features were
classified as headwater forest, seep, or non-tidal freshwater marsh using the North Carolina Wetland
Assessment Method (NCWAM) and the evaluators’ best professional judgement. The wetlands occur on
the side slopes and floodplains that drain to the on-site stream channels. These features exhibited
evidence of saturation within 12 inches of the soil surface, hydrophytic vegetation, and a low chroma
matrix. The majority of theses areas are significantly impacted by livestock. The submitted preliminary
jurisdictional determination package and email correspondence regarding approval is included Appendix
2.

The Site contains two perennial streams: Catfish Creek (Reaches 2, 3, 4, 5, 6, and 7) and UT1 and
contains three intermittent streams: Catfish Creek Reach 1, UT2, and Mountain Tributary. The DWR
stream identification forms are included in Appendix 3. A summary of the US Army Corps of Engineers
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(USACE) forms are located in Appendix 4. Stream features are described in more detail below and in
Section 5. Table 4 provides a summary of water resources within the project limits. Existing conditions
are also illustrated in Figure 2.

Catfish Creek

The headwater of Catfish Creek is on the west side of the project parcel and the stream flows east
toward Mountain Creek. Catfish Creek was subdivided into seven reaches for analysis. Streambanks are
primarily wooded but pasture exists beyond a narrow riparian corridor along most of Catfish Creek.
Herbaceous vegetation is limited from grazing and cattle access. Ground cover is dominated by Japanese
stiltgrass and grasses such as fescue. Overall the project reaches of Catfish Creek are Rosgen B-, C-, or E-
type streams depending on valley position and current condition.

Catfish Creek Reach 1 begins at a small groundwater seep on the west end of the Site and flows east as
an intermittent channel. Reach 2 is a perennial channel that continues to the confluence with UT2. A
headcut is present on Reach 2. Catfish Creek Reach 3 begins at the confluence of UT2. Catfish Creek
Reaches 1, 2, and 3 are very similar in their current condition. These reaches are moderately to steeply
sloped and flow through confined valleys. Riparian vegetation is primarily comprised of a mature
overstory with limited understory and herbaceous vegetation due to cattle grazing. Cattle access and
riparian buffer grazing are the major limiting factors in the overall health and stability of Catfish Creek
Reaches 1, 2, and 3. Isolated areas of over widening and instability exist along these project reaches,
which can be directly correlated to cattle access. Bedform within these reaches is more stable and
diverse compared to other project reaches.

Cattle tracks in the bed of
Catfish Creek Reach 3

Catfish Creek Reach 4 flows east to an existing farm
crossing. Catfish Creek Reach 4 has been extensively
altered in the past. The channel has been re-aligned,
straightened, and pushed against the right valley wall.
Additionally, cattle access within this reach has resulted in
extensive adverse impacts to the stream substrate,
bedform, and stability. Based on observations, the cattle
have begun using the channel as a wallow area and cattle
trail. A remnant channel can be seen in the left floodplain
which may have been the historic location of Reach 4 prior
to alteration. The combination of relocating the channel,
straightening, and livestock access has caused the channel
to incise and become disconnected from the floodplain
with a bank height ratio greater than 2.0. Understory
vegetation along the reach is limited and extensively
grazed. Some overstory hardwood species are present but
the understory ground cover is sparse and dominated by
pasture grasses.

Catfish Creek Reach 5 begins below an existing farm crossing and continues east to Catfish Pond. Catfish
Creek Reach 5 has bedrock influenced bedform and very little incision. Instability along the reach is from
cattle access, wallowing, and grazing. The stream flows through a somewhat confined, moderately
sloped valley with a mature hardwood dominated overstory and a sparse understory due to cattle
grazing.
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Catfish Creek Reach 6 flows through Catfish Pond.
Currently, all of Reach 6 is contained within Catfish Pond
or the pond embankment, which was installed sometime
between 1940 and 1955. Cattle have unlimited access and
were seen wallowing within the farm pond on multiple
occasions during Wildlands’ site visits. Vegetation around
the pond is limited to pasture grasses and some trees.

Cattle wallowing in Catfish Pond
(Catfish Creek Reach 6)

Catfish Creek Reach 7 begins at the confluence with UT1
and continues to the confluence of Mountain Creek and
Catfish Creek. Catfish Creek Reach 7 has a bedform
dominated by bedrock features (35% of reach) which have
limited vertical instability. However, livestock access
throughout the site has caused areas of lateral instability Trampled banks on Catfish Creek Reach 7
and widening. At multiple locations along the reach there & :
is evidence of cattle wallows and trampled banks. Cattle
impacts have caused instablity including mass wasting and
scour in isolated areas along the reach.

UT1 to Catfish Creek

UT1 flows onto the site from a wooded parcel south of
project and flows northeast. The entire stream is accessed
by livestock and, based on historical aerials, the channel
and floodplain were heavily altered sometime between
1955 and 1972. In the 1972 historic aerial photo, a large
area of deforestation along the stream corridor is evident. It also appears that the surrounding
floodplain was manipulated from a forested system to agricultural fields for production. UT1 was
divided into four separate reaches for analysis. Reach 1 and 2 are most similar to a Rosgen C stream
type, while Reach 4 is most similar to a Rosgen B stream type. Reach 3 is unnatural in that it contains a
culvert and vertical stacked rock retaining wall.

UT1 Reach 1 begins at the southern project boundary and Cattle access point along UT1 Reach 1
flows northeast to the confluence with an ephemeral e, 130
tributary. Along UT1 Reach 1 there is a narrow buffer with el o) : :
some woody and herbaceous vegetation. Throughout the
reach there are cattle entry and exit points which have
resulted in unstable banks leading to scour and incision.
Multiple headcuts are present along the reach. In
addition, cattle impacts have caused the degradation of
channel bedform diversity and instream habitat.
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UT1 Reach 2 begins at the confluence of UT1 and the ephemeral
tributary and flows northeast until an existing farm crossing. A

Limited riparian buffer on UT1 Reach 2
TR T

fence line associated with the parcel boundary bisects UT1 Reach
2. Downstream of the fence line, there is no woody or herbaceous
vegetation within the floodplain and vegetation is dominated by
pasture grasses. The channel is incised in this section. Upstream
of the fence line, the woody vegetation is limited with some areas
of hazel alder and green ash. The stream banks are cattle
trampled, resulting in an overwide dimension; it is difficult to
identify the main stem of the channel because cattle trampling

has resulted in poorly-defined stream channel. The channel
exhibits very little to no bedform throughout the reach and fecal material is present along the entire

reach.

UT1 Reach 3 begins just upstream of the existing farm crossing and continues through it. The
downstream end of the existing farm crossing drops approximately 10 vertical feet at a stacked rock
retaining wall. The valley is narrow with steep walls downstream of the crossing.

UT1 Reach 4 begins at the existing farm crossing and continues until the confluence with Catfish Creek.
UT1 Reach 4 is vertically stable due to widespread bedrock in the channel. Just downstream of the farm
crossing there is a small area of incision. Similar to other project reaches the major limiting ecological
factor for UT1 Reach 4 is livestock access. Grazing areas in the floodplain have limited understory
vegetation and cattle fecal material is prevalent.

UT2 to Catfish Creek and Mountain Tributary
UT2 to Catfish Creek and Mountain Tributary are both intermittent headwater tributaries within the
project area. UT2 begins at the farthest western edge of the project and flows southeast towards Catfish
Creek. Mountain Tributary begins in the northwest corner of the project area and flows southeast
before turning and flowing northeast into Mountain Creek. Mountain Tributary has multiple shallow
head cuts but displays stable stream pattern. The lower extent of the reach is overly wide with poorly-
defined channel geometry as it flows through a wetland on both sides. The reach ends at an existing
culvert crossing. These headwater tributaries are in a similar existing condition with an established
riparian woody canopy and a grazed understory. Overall, ecological degradation of these streams is
directly attributed to cattle impacts.

Table 4: Project Attribute Table Part 3 — Catfish Pond Mitigation Site

Parameter Catfish Reach 1 | Catfish Reach 2 | Catfish Reach 3 | Catfish Reach 4 | Catfish Reach 5
Length of Reach (LF) 115 323 474 434 473
Valley Confinement Moderatel
(confined, moderately Confined Confined Confined Unconfined . y

' . Confined
confined, unconfined)
Drainage Area (acres) 17 17 53 56 61
Perennial, Intermittent, | p p p p
Ephemeral
NCD\{V.R \A{ater Quality WS-1I/HQW/NSW
Classification

.pe - 1

S ESb/E4b ESb/E4b E4 Incised E6 C4b
(Existing)
Evolutionary Trend IV- Degradation | IV- Degradation | IV- Degradation | IV- Degradation | IV- Degradation
(Simon) and Widening and Widening and Widening and Widening and Widening
FEMA Classification N/A N/A N/A N/A N/A
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Parameter Catfish Reach 6 | Catfish Reach7 | UT1Reach 1 UT1 Reach 2 UT1 Reach 3
Length of Reach (LF) 466 1087 1066 490 154
VaIIeY Confinement Moderately Moderately ) Moderately Moderately
(confined, moderately ) . Unconfined ) .
. . Confined Confined Confined Confined
confined, unconfined)
Drainage Area (acres) 70 197 75 105 107
Perennial, Intermittent, p P P p p
Ephemeral
NCD\{V.R \A{ater Quality WS-1I/HQW/NSW
Classification
. pe . 1

Strgar:n Classification N/A2 Cab Ea 6 Eab
(Existing)

. . V- V- IV-
:E;li:::;)nary U N/A Vanc?%/\g/ir:s::;on Degradation Aggradation Degradation

& and Widening | and Widening | and Widening
A Zone AE
FEMA Classification N/A (bottom end) N/A N/A N/A
Parameter UT1 Reach 4 uT2 Mountain Trib
Length of Reach (If) 447 412 1362
Valley Confinement
(confined, moderately Confined Confined Moderately Confined
confined, unconfined)
Drainage Area (acres) 108 32 30
Perennial, Intermittent,
P | I
Ephemeral
NCDWR Water Quality
Classification WS-II/HQW/NSW
. pe . 1

Strc-aar.'n Classification Eab C3b/Cab Edb
(Existing)

. . V- .
Evolutionary Trend IV - Degradation . IV - Degradation and
(Simon) and Widening Degradation Widening

and Widening

FEMA Classification N/A N/A N/A

1. The Rosgen classification system (Rosgen, 1994) is for natural streams, while Simon Channel Evolution Model (Simon, 1989)
describes a stream’s evolutionary process after any disturbance. These channels have been heavily manipulated by livestock
and humans and therefore may not fit one Rosgen classification category.

2. Catfish Creek Reach 6 contains an in-line embankment pond and therefore Rosgen classification does not apply.

4.0

Watershed and Channel Disturbance and Response

As discussed above in Section 3.2, tree clearing, stream channelization, and pond and road construction
occurred between 1940 and 1955. Trees were permitted to grow along Catfish Creek and Mountain

Tributary by 1983 and along UT1 by 1993.

These activities likely resulted in initiation of channel incision. Incision is present in a number of reaches,
but due to small drainage areas, bedrock grade control, and riparian protection, erosion is often spotty
and limited. Nevertheless, in some locations, the channels have begun to widen through streambank
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scour and livestock trampling. Existing headcuts are generally not active because tree roots are resisting
erosion.

In general, the Site is generally stable and will benefit from livestock exclusion measures, tree planting,
and targeted stream restoration and enhancement efforts.

5.0 Functional Uplift Potential

The potential for functional uplift is described in this section according to the Stream Functions Pyramid
(Harman, 2012). The Stream Functions Pyramid describes a hierarchy of five stream functions, each of
which supports the functions above it on the pyramid. Sometimes, functions reinforce those below it,
particularly on the bottom end. The five functions in order from bottom to top are hydrology,
hydraulics, geomorphology, physicochemical, and biology.

5.1 Hydrology

The major watershed disturbances, prior to 1940 and between 1955 and 1972 (see Section 3.2), have
been deforestation, stream channelization, and conversion of approximately half of the watershed to
agricultural land uses. This historic land clearing and conversion to agriculture probably resulted in
moderate increases in water yield.

Population growth in this rural area is limited by land use zoning and reliance on septic systems.
Therefore, future alteration to the land cover and associated effects on hydrology are not expected in
the foreseeable future. Considering this, the Site hydrology is functioning.

A stream restoration project performed at a specific Site does not often result in uplift to hydrology
(Harman, 2012). However, some of the Catfish reaches will noticeably increase forested land cover
because the conservation easement area comprises perhaps more than a nominal portion of the
watersheds. Examples include Catfish Creek R4 (8.1% of the catchment area will be within the
conservation easement), Catfish R6 (10.1%), Catfish R7 (5.1%), UT1 R2 (4.8%), UT1 R4 (8.8%), and
Mountain Tributary (11.9%). Though this may not significantly improve the rainfall-runoff relationship, it
may offer a degree of protection from future land development, particularly if sheet flow is maintained
through the riparian buffer.

Therefore, in general, there is not an opportunity to further improve the hydrology function, but it is
expected to remain functioning.

5.2  Hydraulics

Some of the streams on the Site are channelized and incised and not well connected to their floodplains.
This has resulted in reduced hydraulic function by the channels. Bank height ratios greater than 1.5 are
considered to be highly incised and thus not functioning (Rosgen, 2006; Harman, 2012). Fully functioning
is indicated by bank height ratios of less than 1.2.

The bank height ratio on Catfish Creek Reach 4 is 1.9 to 2.2 (not functioning). Catfish Creek Reach 6 is
impounded and thus it is not functioning hydraulically. The bank height ratios on UT1 are 1.4-1.8 (Reach
1) and 2.2 (Reach 2), which are mostly not functioning.

According to bank height ratio, most of the other project reaches are functioning-at-risk, though Catfish
Creek R7 and UT1 R4 have some sections that are functioning. Existing conditions geomorphic
parameters are provided in Appendix 5.

Entrenchment ratios show better function. Considering fully functional ratings apply to streams with
entrenchment ratios greater than 2.2 for C and E stream types and 1.4 for B stream types, most reaches
of the Site are functioning. There are exceptions, however, including sections of Catfish Creek (isolated
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areas on R2, R4, R5 and R7) and upper UT1 (R1-R2), where entrenchment ratios indicate a lack of
hydraulic function.

The reaches slated for restoration (Catfish Creek R4 and UT1 R2/R3) are incised and the channels will be
reconstructed and connected to its floodplain so that streamflows above bankfull stage will reach the
floodplain. The bank height ratios for all three restored reaches, after implementing Priority 1
restoration, will be 1.0 to 1.1 (functioning).

Bankfull flow velocities and shear stress will be maintained at functioning levels and groundwater
exchange and adjacent wetland hydrology will be improved because of the increased frequency of
floodplain inundation. After project implementation, hydraulics will transition to functioning.

5.3 Channel Geomorphology

Past channelization and downcutting, and current widening described in Sections 3.4 and 4 assigns many
of the Site streams to Stages IV and V of the Simon Channel Evolution Model. Table 4 at the end of
Section 3.4 lists the stage for each reach. It is true that these stages are physical processes acting to
achieve a more stable condition and, in that sense, might be considered functioning; however, they
indicate an unstable condition which comes with active erosion and thus are considered Not Functioning
by Harman (2012). The goal of restoration is to achieve a stable condition, either by returning to Stage |
through Priority 1 restoration or advancing to Stage VI through Priority 2 restoration. Both Stages | and
VI have limited erosion. Late Stage V can be considered functioning-at-risk if the stream has begun to
construct a floodplain at a lower elevation, but this is not the case for the stream channels on the Site. A
number of Site streams are in Stage IV and thus are considered not functioning but the rate of change
appears to be slow.

Wildlands conducted rapid assessments using the NC SAM methodology for five Catfish Creek reaches
and six tributary reaches (UT1 R1-R4, UT2, Mountain Tributary). The NC SAM forms are provided in
Appendix V. These evaluations show the habitat conditions on the Site are rated either Low or High,
which largely follows where the stream has been manipulated or heavily impacted by cattle. Many
locations have well-mixed sand, gravel, and cobble but there are also locations on each reach where
embeddedness or scour are evident. For example, UT1 alternates between sections with well-mixed
rock substrate and those that are embedded by fine sediment.

Most reaches contain sticks, leaf packs, woody debris, and coarse substrate necessary to support diverse
macroinvertebrate communities. The riparian buffers are similar in that most have abundant mature
trees with good bank coverage and width greater than 30 feet. However, due to livestock grazing
understory species are largely absent. Also, UT1 Reaches 1 and 2, and Catfish Creek Reaches 4, 6, and 7
have locations with no trees on the streambanks or just a single row.

Reaches including most of UT1 and R4 and R6 on Catfish Creek have compromised habitat and thus Low
ratings for NC SAM. Otherwise, the other channels have High NC SAM ratings.

While fish passage potential is good there are two major impediments: the dam at Catfish Pond and the
culvert that is part of the stacked stone wall on UT1 Reach 3.

There is opportunity to improve the geomorphologic function on the Site and move the most unstable
streams to a stable condition. All restoration reaches will remove incision and active bank erosion, or
develop a functioning stream channel (UT1 Reach 2). The degree of bank erosion is not severe on
Enhancement Level Il reaches. Large woody debris will be added to the Site streams through
construction of instream structures and bank revetments, and a riparian buffer will be planted. The
geomorphology function will be restored to functioning on most project streams (Table 4). Those that
are incised but targeted for enhancement are considered functioning-at-risk.
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5.4 Physicochemical

There are no water quality monitoring stations within the watershed. The 2009 Neuse River Basinwide
Water Quality Plan lists the major stressors in subbasin 03-04-01 as TSS, nutrients, and chlorophyll a.
However, since the watershed land use is like the greater subbasin, the Site likely has similar
physicochemical concerns as those stated in the Basinwide Water Quality Plan. Potential sediment
sources in the watershed include streambank erosion, bed scour, and, to a lesser extent, runoff from
agricultural fields. Potential sources of nutrients within the watershed are the livestock operations
within the project area. The suspected high nutrient load and lack of shade in some reaches may
contribute to elevated levels of chlorophyll a.

Wildlands estimated nutrient removal from livestock exclusion and riparian buffer establishment. The
annual rate of nutrient removal from buffer establishment is calculated by using the NC Division of
Water Quality “Methodology and Calculations for determining nutrient reductions associated with
riparian buffer establishment” (1998). This spreadsheet model estimates total nitrogen (TN) and total
phosphorus (TP) removed from land use change, from nonpoint source runoff filtration, and from
periodic overbank flooding. For this calculation, Wildlands considered only restored riparian buffer
adjacent to agricultural fields; 20.65 acres of buffer will exclude cattle. This buffer conversion is
estimated to result in TN reduction of 1,054 pounds and a TP reduction of 87 pounds.

Estimated total nitrogen reduction from project implementation 1,054 pounds
Estimated total phosphorus reduction from project implementation 87 pounds

Although it is not mentioned in the Water Quality Plan, fecal coliform is another likely source of
pollution within the watershed due to livestock operations. DMS has provided a method for quantifying
benefits to water quality from livestock exclusion and riparian buffer establishment for stream
restoration (NCDMS, 2016). A literature review found that an 85 percent reduction in bacteria loading
may be achieved by establishing a riparian buffer and an additional 8.5 percent reduction may be
achieved by excluding livestock from the stream channels. Wildlands applied this methodology and
found that an estimated reduction of 6.55x10*! colonies per day are achieved from livestock exclusion,
considering that there are 35 animal units in the project area. Also, an annual load reduction of
2.25x10 fecal coliform colonies is estimated from nearly 130.9 acres of existing pasture area due to
riparian buffer filtering. This estimate is based on pastures under continual grazing and a reduction in
pasture runoff area to about 110.25 acres (i.e., the difference is in part due to reduced pasture area).
The total annual fecal coliform reduction from the project is thus estimated to be 4.65x10% colonies.

Using the information provided above, the current level of physicochemical functioning is estimated to
be Not Functioning because of the high nutrient and fecal coliform bacteria loading. Annual reductions
of 4.64x10% fecal coliform colonies, 1,054 pounds of TN, and 87 pounds of TP are estimated and this
would raise the Site to functioning.

Estimated pre-mitigation annual fecal coliform loading 4.96x10 fecal coliform colonies
Estimated post-mitigation annual fecal coliform loading 3.21x10* fecal coliform colonies
Estimated annual load reduction from mitigation project 4.65x10 fecal coliform colonies

There is additional potential to improve the physicochemical functioning of the project streams.
Streamflow will cascade over instream structures which will provide aeration; trees will be planted in
the riparian zone to eventually shade and cool streamflow and help filter runoff; and, streambank
erosion will be greatly reduced to nearly eliminate large sources of sediment. However, the potential
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improvements to physicochemical functioning will not happen immediately and some aspects will not
occur until a mature canopy is established.

5.5 Biology

The NC Wildlife Resource Commission noted there are multiple records of Elliptio species in Mountain
Creek, which is immediately downstream from the Site (Travis Wilson, personal communication).
Though this is a more common native mussel species, it indicates good habitat and water quality can be
found in Mountain Creek. The Site will help to improve and protect this habitat in Mountain Creek. It
also demonstrates a need to prevent downstream sedimentation impacts during project construction.

Because no data on the existing communities are available to evaluate the current level of biologic
functioning, this function is Not Rated.

There is opportunity to improve the instream and riparian habitat, particularly in the restoration
reaches. Habitat will be improved by adding instream structures with a variety of rock and woody
materials, adding woody bank revetments, providing a riparian buffer to shade the stream and improve
terrestrial habitat, creating pools of variable depths, and reducing loading of fine sediments. Two fish
passage impediments will be addressed to improve aquatic organism passage. The biological response
of the system will be tied to the habitat improvement. Even if these functions improve, the ultimate
level of improvement in biology may not occur until after the completion of the seven-year monitoring
period.

5.6 Overall Functional Uplift Potential

Overall, the Catfish Pond Mitigation Site can be considered, on average, as functioning-at-risk but the
functional uplift potential is for it to be reclassified as functioning. This change in overall classification is
mainly related to improvements in water quality between the existing and proposed conditions. The
hydrology function will not be significantly improved by the project because it is already functioning and
watershed-scale reforestation would be required to further improve it. Physicochemical and biological
improvements are a likely result of the project.

5.7 Site Constraints to Functional Uplift

One of the trademarks of the Catfish Pond Mitigation Site is that, because so much of it is Enhancement
I, it is low risk. Two of the restoration reaches, Catfish Creek Reach 6 and UT1 Reach 3, include
constructing step pool sequences that involve significant amounts of rock. There is some risk posed by
this approach which can be mitigated by installing stable footers and filter fabric to prevent piping.

Crossings are limited to three locations and these will be culverted and enable passage of fish and
macroinvertebrates. All crossings will be within the conservation easement with livestock exclusion
fencing to protect the stream from livestock access.

The stream restoration and enhancement approaches on the Site will allow for the development of
stable, functioning streams and there are no other known constraints to the functional uplift described
above in this section. The degree to which the physicochemical and biology functions can improve on
the Site is somewhat limited by the presence of source communities downstream of the Site (i.e.,
benthic macroinvertebrates and fish).

6.0 Regulatory Considerations

Table 5, below, is a summary of regulatory considerations for the Site. These considerations are
expanded upon in Sections 6.1-6.3.
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Table 5: Project Attribute Table Part 4 — Catfish Pond Mitigation Site

Regulatory Considerations

Parameters Applicable? Resolved? Supporting Docs?
Water of the United States - Section 401 Yes In Process Appendix 4
Water of the United States - Section 404 Yes In Process Appendix 4
Endangered Species Act Yes Yes Appendix 6
Historic Preservation Act Yes Yes Appendix 6
Coastal Zone Management Act No N/A N/A

FEMA Floodplain Compliance Yes In Process N/A
Essential Fisheries Habitat No N/A N/A

6.1 Biological and Cultural Resources

A Categorical Exclusion for the Catfish Pond Mitigation Site was submitted to DMS and FHWA on April
17, 2018 and approved on April 19, 2018. This document included investigation into the presence of
threatened and endangered species on Site protected under The Endangered Species Act of 1973, as
well as any historical resources protected under The National Historic Preservation Act of 1966. The
biological conclusion for the Site, per the Categorical Exclusion research and response by US Fish and
Wildlife Service, is that the, “proposed action [in this project] is not likely to adversely affect any
federally listed endangered or threatened species, their formally designated critical habitat, or species
currently proposed for listing under the Act.” All correspondence with USFWS and a list of Threatened
and Endangered Species in Durham County, NC is included in Appendix 6. The conclusion for cultural
resources per the Categorical Exclusion research and response by the State Historic Preservation Office
is that there are no historic resources that would be affected by this project. For additional information
and regulatory communications please refer to the Categorical Exclusion document in Appendix 6.

6.2 FEMA Floodplain Compliance and Hydrologic Trespass

The project is within the FEMA FIRM panel 3720082700), effective October 19, 2018. The streams within
the project limits are outside the Special Flood Hazard Area with the exception of the lower extent of
Catfish Creek. Approximately 400 feet of Catfish Creek experiences backwater from Mountain Creek
floodplain and lies within Zone AE. The project design has been developed to avoid hydrologic trespass
to adjacent property. The E2 approach minimizes change to the profile and cross section, thus reducing
the risk of changes to flooding.

Wildlands will coordinate with Durham County to obtain a floodplain development permit, if necessary.

6.3 401/404

Small wetland features are present along most of the Catfish Pond project streams, except for UT1,
which has more extensive wetlands along it (see Section 3.4 — Project Resources). The proposed stream
channels are routed away from these features when possible. However, the proposed stream channels
often will go through the wetlands when there is no alternative on the existing floodplains. Any
wetlands within the conservation easement and outside of the limits of disturbance will be flagged with
safety fence during construction to prevent unintended impacts. This will be denoted in the final
construction plans on the Erosion and Sediment Control plan and Detail plan sheets, as well as in the
project specifications. Most floodplain grading will be considered a temporary impact to wetlands.
Wildlands expects a net gain of wetland area, as construction of the new channels will fill most of the
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old channels to the elevation of the existing wetlands and remove dredge spoil along the banks, creating

a wider overall floodplain and riparian wetland area.

Table 6 estimates the anticipated impacts to wetland areas on this project. Final impacts will be
provided in the Pre-Construction Notification, after proposed floodplain grading has been completed,
and will more accurately quantify these data. The numbers below reflect a conservative estimate of
potential impacts. Of the 30 individually mapped wetlands, nine have some type of impact, and three

have permanent impacts.

Table 6: Estimated Impacts to Project Wetlands — Catfish Pond Mitigation Site

Permanent (P) Impact Temporary (T) Impact
Jurisdictional Classification Total
Feature Acreage Type of Activity Impact Area Typ.e .of Impact Area
(acres) Activity (acres)
Conversion of Floodblain
Wetlands A-DD | Riparian Riverine 3.29 Wetland to 0.145 .p 0.4
Grading
Stream Resource

7.0 Mitigation Site Goals and Objectives

The project will improve stream functions as described in Section 5 through stream restoration and
enhancement, and riparian buffer re-vegetation. Project goals are desired project outcomes and are
verifiable through measurement and/or visual assessment. Objectives are activities that will result in the
accomplishment of goals. The project will be monitored after construction to evaluate performance as
described in Section 11 of this report. The project goals and related objectives are described in Table 7.

Table 7: Mitigation Goals and Objectives — Catfish Pond Mitigation Site

Goal

Objective

Expected Outcomes Function(s) Supported

Exclude cattle
from project
streams.

Install fencing around
conservation easements
adjacent to cattle pastures or
remove livestock.

Reduce and control sediment inputs;
reduce and manage nutrient inputs;
reduce and manage fecal coliform
inputs. Contribute to protection of or
improvement to a Water Supply
Waterbody.

Geomorphology,
Physicochemical

Reconnect
channels with
floodplains and
riparian wetlands
to allow a natural
flooding regime.

Reconstruct stream channels
for bankfull dimensions and
depth relative to the existing
floodplain. Remove existing
berms to re-connect channel
with adjacent wetlands.

Raise water table and hydrate riparian
wetlands. Allow more frequent flood
flows to disperse on the floodplain.
Support geomorphology and higher
level functions.

Hydraulic

Improve the
stability of
stream channels.

Construct stream channels
that will maintain stable cross
sections, patterns, and
profiles over time.

Significantly reduce sediment inputs
from bank erosion. Reduce shear stress
on channel boundary. Support all
stream functions above hydrology.

Geomorphology

Improve instream
habitat.

constructed riffles,
cover/lunker logs, and brush
toes into restored/enhanced

to channel beds. Construct
pools of varying depth.

Install habitat features such as

streams. Add woody materials

Increase and diversify available
habitats for macroinvertebrates, fish,
and amphibians leading to colonization
and increase in biodiversity over time.
Add complexity including LWD to
streams.

Geomorphology
(supporting Biology)
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Goal Objective Expected Outcomes Function(s) Supported
Reduce sediment inputs from bank
Restore and . . P . Hydrology (local),
. Plant native tree and erosion and runoff. Increase nutrient .
enhance native L . . . Hydraulic,
. understory species in riparian | cycling and storage in floodplain.
floodplain and ) Sl . Geomorphology,
zone and plant appropriate Provide riparian habitat. Add a source . .
streambank . . . Physicochemical,
. species on streambank. of LWD and organic material to stream. .
vegetation. . Biology
Support all stream functions.
. Hydrology (local),
Permanently Protect Site from encroachment on the Hydraulﬁzy ( )
protect the Establish conservation riparian corridor and direct impact to ¥ ’
. . . Geomorphology,
project site from | easements on the Site. streams and wetlands. Support all . .
. Physicochemical,
harmful uses. stream functions. .
Biology

8.0 Design Approach and Mitigation Work Plan

8.1 Design Approach Overview

The design approach for this Site was developed to meet the goals and objectives described in Section 7
which were formulated based on the potential for uplift described in Section 5. The design is also
intended to provide the expected outcomes in Section 7, though these are not tied to performance
criteria. The project streams planned for restoration will be reconnected with an active floodplain and
the channels will be reconstructed with stable dimension, pattern, and profile that will transport the
water and sediment delivered to the system. Enhancement Level Il stream sections will include cattle
exclusion and bank stabilization. Where buffer restoration or enhancement is needed, the adjacent
floodplains and riparian wetlands will be planted with native tree species. Instream structures will be
built in the channels to help maintain stable channel morphology and improve aquatic habitat. The
entire project area will be protected in perpetuity by a conservation easement.

The design approach for this Site employed a combination of analog and analytical approaches for
stream restoration. Reference reaches were identified to serve as an acceptable range for design
parameters. Channels were sized based on design discharge hydrologic analysis. Designs were then
verified and/or modified based on a sediment transport analysis. This approach has been used on many
successful Piedmont and Slate Belt restoration projects (e.g., Underwood, Foust, Holman Mill, Maney
Farm, and Agony Acres Mitigation Sites) and is appropriate for the goals and objectives for this Site.

8.2 Reference Streams

Reference streams provide geomorphic parameters of a stable system, which can be used to inform
design of stable channels of similar stream types in similar landscapes and watersheds. Five reference
reaches were identified for this Site and used to support the design of Catfish Creek and its tributaries
(Figure 8). These reference reaches were chosen because of their similarities to the Site streams
including drainage area, valley slope, morphology, and bed material. Geomorphic parameters for these
reference reaches are summarized located in Appendix 5. The references to be used for the specific
streams are shown in Table 8. A description of each reference reach is included below.

Table 8: Stream Reference Data Used in Development of Design Parameters — Catfish Pond Mitigation Site

UT4 (UT to UT to Wells UT to Henry | UT to Varnals | Agony Acres
Cedar Creek) Creek Fork Creek uT1
Stream Type: ca (o} B4da B4/E4b B3
Catfish Creek Reach 4 X X X
Catfish Creek Reach 6 X X
UT1 Reach 2 X X X
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8.2.1 UT4 (UT to Cedar Creek)

UT4 (UT to Cedar Creek) is located in eastern Stanly County, NC just upstream of Lake Tillery on the Pee
Dee River. The site was identified by Environmental Banc & Exchange (EBX) and used as a reference
reach for the Rockwell Pastures Stream and Wetland Restoration Site in 2008. The site has a drainage
area of 0.11 square miles that is mostly wooded and includes a series of three small ponds. Extensive
pattern, profile, and cross-sectional data were gathered by EBX and Kimley-Horn and Associates, Inc.
UT4 was classified as a Rosgen C4 stream type, with a width to depth ratio of 12.6 and an entrenchment
ratio of 2.7. It has a channel slope of 1.6% and a valley slope of 1.7%.

8.2.2 UTto Wells Creek

The UT to Wells Creek reference reach is located in south central Alamance County, NC near the Cane
Creek Mountains and just southwest of UT to Varnals Creek. The site was identified by Arcadis and used
as a reference reach for the Wells Creek Stream Restoration Site (Arcadis, 2002). Wildlands visited UT to
Wells Creek in September 2014 and April 2019, and visually confirmed that the land use is unchanged
from reported conditions and that the stream is laterally and vertically stable. UT to Wells Creek has a
drainage area of 0.13 square miles and is classified as a Rosgen C4 stream type for the majority of the
reach. UT to Wells Creek has a similar channel (2.0%) and valley slope (2.8%) to the Catfish Creek Reach
3 and UT1 Reach 2.

8.2.3 UT to Henry Fork

This reference reach is located immediately upstream of UT1 Reach 1 on the Henry Fork mitigation site
in the western Piedmont and has a drainage area of about 0.1 square miles. This stream flows through a
steep, confined valley with small intermittent flood benches. The channel slope of the surveyed reach is
4.2% and the width to depth ratio varies from 5.0 to 16.0. The entrenchment ratio is 1.7 to 2.0, typical of
a B type stream. Rosgen classification is a B4a. Boulder/cobble and bedrock steps, pools, rock riffles, and
other stable physical and habitat structure exist.

8.2.4 UTto Varnals Creek

The UT to Varnals Creek reference reach is in south central Alamance County, NC near the Cane Creek
Mountains. The site was identified by Arcadis and used as a reference reach for the Wells Creek Stream
Restoration Site (Arcadis, 2002). Wildlands visited UT to Varnals Creek in September 2014 and visually
confirmed that the land use is unchanged from reported conditions and that the stream is laterally and
vertically stable. In October 2014, Wildlands conducted a detailed morphological survey. Wildlands
revisited the site in April 2019 and visually confirmed the stream remains laterally and vertically stable.
UT to Varnals Creek near the Wildlands survey has a drainage area of 0.41 square miles and is classified
as a Rosgen B4/E4b stream type for most of the reach. UT to Varnals Creek has a similar channel (1.7%)
and valley slope (2.0%) to Catfish Creek Reach 3 and UT1 Reach 2.

8.2.5 Agony Acres

The Agony Acres reference reach (UT1 — Reach 3) is in northeast Guilford County, NC. It was identified as
a high quality preservation component of the nearby Agony Acres Mitigation Site in the mitigation plan
submitted in March 2014 and was used as a reference reach for that project. It was selected as a
reference reach due to its similarity in slope and drainage area to the tributaries on the project. A
detailed survey was conducted in March of 2013. The site is regularly visited as an active mitigation
project, and as of March 2019 the reach is still reference quality. Agony Acres UT1 — Reach 3 has a
drainage area of 0.17 square miles and is classified as a B3 stream type.

8.3 Design Channel Morphological Parameters

Reference reaches were a primary source of information to develop the pattern and profile design
parameters for the streams. Ranges of pattern parameters were developed within the reference reach
parameter ranges with some exceptions based on best professional judgement and knowledge from
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previous projects. For example, radius of curvature ratio is kept above 1.6 on all reaches and meander
width ratio is kept above a 2.5 in the moderately confined to unconfined valleys of the Site. Wildlands
has found these minimum ratios to support stable geometry. Reference reaches were also used to
inform the design of the cross-sections on the streams. The streams were designed with pool widths to
be approximately 1.35 times the width of riffles to provide adequate point bars and riffle pool transition
zones. Designer experience was used for pool design as well. Pool depths were designed to be a
minimum of 2.0 times deeper than riffles to provide habitat variation. Cross-section parameters such as
area, depth, and width were designed based on the design discharge and stable bank slopes. The width
to depth ratio was increased beyond some of the reference parameters to provide stable bank slopes
prior to the development of a fully vegetated streambank. Key morphological parameters for the Site
are listed in Tables 9 and 10 for Catfish Creek Reach 3, Reach 5 and UT1 Reach 2. Complete
morphological tables for existing, reference, and proposed conditions are in Appendix 5.

Table 9: Summary of Morphological Parameters for Restored C Channels — Catfish Pond Mitigation Site

Existing Parameters Reference Parameters Proposed Parameters
uT4 (UT
Parameter Catfish uT1 to \LIJVEE vl;:nt;s Catfish uT1
Reach4 | Reach 2 Cedar Reach 4 Reach 2
Creek Creek
Creek)

Contributing Drainage Area 56 105 70 33 262 56 105
(acres)
Chan'nfellffeach E6 c6 ca ca C4/E4 ca ca
Classification
Discharge Width (ft) 7.0 16.7 7.3 6.2-8.6 9.3-10.5 8.5 11.5
Discharge Depth (ft) 0.9 0.4 0.6 0.6-1.0 1.5-1.7 0.7 0.9
Discharge Area (ft?) 6.4 7.1 4.2 3.9-6.3 | 10.3-12.3 5.8 9.9
Discharge Velocity (ft/s) 2.8 3.0 5.2-6.1 3.8 4.39-5.24 3.0 2.1
Design Discharge (cfs) 18 21 221578_ 15 54 17.0 20.6
Water Surface Slope (ft/ft) 0.016 0.02 0.016 0.02 0.02 0.014 0.005
Sinuosity 1.07 1.06 1.05 1.41 1.2 1.18 1.23
Width/Depth Ratio 7.7 39.5 12.6 6.1-12.6 8.1-9.3 12.6 13.4
Bank Height Ratio 2.2 2.4 1.0 1.0-1.8 1.0 1.0 1.0-1.1
Entrenchment Ratio 1.7 13 2.7 1.9-4.1 5.7-10 2.2< 2.2-5.0

Table 10: Summary of Morphological Parameters for Restored B Channels — Catfish Pond Mitigation Site

Existing Parameters Reference Parameters Proposed Parameters
Parameter Catfish UT1 Reach 3 ::nt:) Agony Reach 6 UT1 Reach
Reach 6* | (Reach 4 XS) y Acres 3
Fork

Contributing Drainage Area 70 108 32 96 70 108
(acres)

Channel/Reach N/A E4b B4/A B3 B4a B4a
Classification

Discharge Width (ft) -- 6.2 32-77 11.1 8.5 8.0
Discharge Depth (ft) -- 0.7 0.5-0.6 1 0.6 0.6
Discharge Area (ft?) -- 4.2 1.3-36 7.4 5.3 4.9
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Existing Parameters Reference Parameters Proposed Parameters
Parameter Catfish UT1 Reach 3 ::nt:; Agony Reach 6 UT1 Reach
Reach 6* | (Reach 4 XS) Fork Acres 3
Discharge Velocity (ft/s) -- 5.1 3.8-54 4.9 4.0 4.4
Design Discharge (cfs) -- 21 12 37 20.9 21.8
Water Surface Slope (ft/ft) -- 0.038 0.042 0.05 0.043 0.054
Sinuosity - 1.1 1.1 1.04 1.04 1.02
Width/Depth Ratio - 9.2 5.2-16.4 16.6 13.8 13.0
Bank Height Ratio -- 1.1 1.0-1.3 1.0 1.0 1.0
Entrenchment Ratio -- 3.6 1.7-2.0 23 1.4-2.5 1.4-25

*Reach 6 is an embankment pond and thus has no existing channel characteristics

8.3.1 Restoration Reaches

The following section includes brief descriptions of the design approach for the Site reaches. Invasive
species treatment and riparian buffer planting with native hardwood vegetation will be conducted in each
restoration reach. Supplemental planting will be conducted, as necessary, in the enhancement reaches.

Catfish Reach 4 is an incised channel with a bank height ratio of 2.2. It has been channelized along the
right side of the valley. A C4 channel with a width to depth ratio of 12.6 is targeted for Reach 4.

Catfish Reach 6 is a pond with eroded banks from cattle access. The pond will be de-watered and a
restored stream will be constructed. A B4a channel is proposed in this area with a slope of 0.043 feet/foot.

UT1 Reach 2 is incised, with a bank height ratio of 2.2 and little pattern, in some sections and braided in
others. It will be designed to have a slope of 0.005 feet/foot. The existing crossing will be replaced and
installed further upstream to accommodate a lower slope downstream of the culvert.

UT1 Reach 3 has a stone retaining wall on the downstream end of the existing crossing. The crossing will
be removed and relocated upstream and the retaining wall removed to distribute the drop across the
reach. It will be designed to have a slope 0.054 feet/foot. A B4a channel is proposed.

8.3.2 Enhancement Il Reaches

Catfish Creek R1, R2, R3, R5, R7, and UT1 R1, UT1 R4, UT2, and Mountain Tributary are also incised but
are generally stable except for more isolated instances of bank erosion. Similarly, there are relatively
few headcuts on these and those that are present are slowed by hardpan bottom or tree roots.

Catfish Creek R1 and R2 are small, upper reaches of Catfish Creek with a narrow valley through mature
forest. Isolated head cuts will be repaired with rock to create riffle sections. These reaches are steeper
and sediment transport prevents aggradation.

Catfish Creek R3 begins at the confluence with UT2. The channel remains narrow and is largely stable
but is incised in certain places. There is active erosion of the outside of some meander bends. These
banks are proposed to be stabilized using channel realignment, bank grading, or brush toe installation.

Catfish Creek R5 begins downstream of an existing culvert crossing and is much larger than the upper
reaches of Catfish Creek. As the valley width increases, Reach 5 is surrounded by a riparian buffer but
cattle have access. There are multiple instances of rock debris piles (i.e., where rock from agricultural
fields has been dumped), bank erosion, and exposed bedrock. The downstream extent of R5 has been
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trampled by cattle as the stream reaches the backwater of the embankment pond. A step pool sequence
is proposed to stabilize the profile at the upper end and livestock exclusion fencing will be installed.

Catfish Creek R7 is below the pond embankment and includes the confluence with UT1. Above and at
the confluence, there are several areas of bank erosion. Below the confluence the valley becomes much
wider and there is a large wetland on the right bank. Wildlands will stabilize the banks around the
confluence with UT1 and other locations further downstream.

UT1 R1is a long, flat reach with a thin buffer of trees separating the channel from adjacent farm
pastures. Two wetland channels flow into the reach from the left side. There are two instances of head
cuts, accumulation of rock debris from adjacent agricultural fields, and bank erosion. Wildlands will
repair the bank erosion, stabilize the head cuts, exclude livestock, and plant a riparian buffer.

UT1 R4 is confined in a narrow valley with moderate slope. There is a lot of exposed bedrock throughout
the reach. UT1 R4 is in largely stable condition but Wildlands will install fencing to prevent livestock
access.

UT2 is a small headwater reach and is largely stable. UT2 exists within a mature forest. Cattle have
access and will be excluded from the conservation easement.

Finally, Mountain Tributary has multiple shallow head cuts but displays stable stream pattern. The reach
ends at an existing culvert crossing. The crossing will be removed, and the head cuts will be repaired by
adding rock to create riffle sections.

8.4 Design Discharge Analysis

Multiple methods were used to develop bankfull discharge estimates for each of the project restoration
reaches: the NC Rural Piedmont Regional Curve (Harman et al., 1999), NC Piedmont/Mountain Regional
Curve (Walker, unpublished), a Wildlands regional USGS flood frequency analysis, a site specific
reference reach curve, existing bankfull indicators, and data from previous successful design projects.
The resulting values were compared, and best professional judgment was used to determine the specific
design discharge for each restoration reach.

8.4.1 Published Regional Curve Data

Discharge was estimated using the published NC Rural Piedmont Curve (Harman et al., 1999), also
known as the Piedmont Rural Curve. Discharge estimates were also obtained from the NRCS curve for
rural Piedmont and mountain streams, also known as the Walker Curve (Walker, unpublished).

8.4.2  Wildlands Regional USGS Flood Frequency Analysis

Wildlands developed a regional flood frequency analysis tool that tailored the USGS 2009 publication
Magnitude and Frequency of Rural Floods in the Southeastern United States, through 2006 to the
Piedmont of North Carolina. Of the 103 stations referenced in the publication, 23 were used in the
development of the tool. To fill gaps in data, six additional stations were added by Wildlands to
represent streams with drainage areas less than one square mile. The Hosking and Walls homogeneity
test was performed in R® to identify the most appropriate gages based on homogeneity (Hosking and
Walls, 1993). The six additional gages used were:

e USGS 02068610 — Hog Rock Creek near Moores Springs, NC (DA=0.31 mi?)
e USGS 02077210 — Kilgore Creek Tributary near Leasburg, NC (DA=0.25 mi?)
e USGS 02082540 — Wildcat Branch near Mapleville, NC (DA=0.32 mi?)

e USGS 02087240 — Stirrup Iron Creek Trib near Nelson, NC (DA=0.25 mi?)

e USGS 0209736050 — Battle Branch near Chapel Hill, NC (DA = 0.42 mi?)

e USGS 0213228795 — Jordan Creek near Silver Hill, NC (DA = 0.36 mi?)
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The data from these 29 gage stations were used to develop flood frequency curves for the 1.2-year and
1.5-year recurrence interval discharges. These relationships can be used to estimate discharge of those
recurrence intervals for ungaged streams in the same hydrologic region, and were solved for each
designated restoration reach based on their corresponding drainage area.

8.4.3  Existing Bankfull Indicators (Manning’s Equation)

Stable riffle cross sections on the Site were surveyed to estimate discharge using Manning’s equation.
The highest quality bankfull indicators, such as top of bank, were identified in the field during this
survey. Manning’s equation was used to calculate a corresponding discharge using surveyed channel
slope. Two discharge estimates using this method were added to the site-specific regional curve.

8.4.4 Site Specific Reference Reach Curve

Wildlands developed a site-specific reference reach curve (site specific curve) using nine points: the five
reference reaches identified in Section 8.2, as well as two additional reference reach discharge points
(Franklin Creek Trib XS4 and UT to Cane Creek) and two points from existing bankfull indicators to
balance the distribution across drainage areas. The drainage areas for these nine points range from 0.05
to 0.41 square miles. This compares well with the drainage area of the Site restoration reaches, which
range from 0.09 to 0.17 square miles.

Each reference reach was surveyed to develop information for analyzing drainage area-discharge
relationships. Stable cross-sectional dimensions and channel slopes were used to compute a bankfull
discharge with the Manning’s equation for each of these seven reaches. The resulting discharge values
were plotted with drainage area and a site-specific regression equation was developed. The R? value for
this equation is 0.7729.

8.4.5 Design Discharge Analysis Summary

The overarching design goal is to build stable channels that transport sediment without aggrading or
degrading and to reconnect streams with their natural valleys, to the extent practicable. A design
discharge analysis was employed to determine a range of discharge values to guide the discharge
selection for each design reach. In summary, the NC Piedmont Rural Curve results are higher than the
Walker Curve results by approximately 50%. The USGS gage analysis produced discharge estimates such
that the 1.5-year (recurrence interval) results were typically 30% greater than the Piedmont Rural Curve
results and the 1.2-year event was 60% greater than the Walker Curve results. The site specific curve
yielded results that were typically 20% higher than the Piedmont Rural Curve and generally were slightly
below the 1.5-year (recurrence interval) results for the USGS analysis.

Selecting a design discharge based on the Walker Curve results promotes frequent floodplain
inundation, but the observed frequency, based on documented observations related to constructed
projects, appears to be lower (more frequent) than the 1.2-year interval. Due to the desire to achieve
somewhat regular floodplain interaction, design discharges were selected to be equal to or less than the
site specific curve and close to the designated USGS 1.2-year recurrence interval.

UT1 has abundant jurisdictional wetlands along it and Wildlands favored a lower design discharge in
these reaches to avoid a drainage effect by the restored channel. UT1 Reach 3 is steeper than UT1 Reach
2, but there is no significant change in drainage area. As such, the discharge estimate was maintained
for Reach 3 and the designed channel (i.e., typical section) accommodates the change in slope. Catfish
Creek Reaches 4 and 6 have relatively higher design discharges in order to design a minimum one-foot
design channel depth. The design discharge for Catfish Creek Reach 4 is slightly higher than the site
specific curve results due to the one-foot design channel depth. The design discharge for Catfish Creek
Reach 6 is slightly lower than the results of the site specific curve due to weighting of the Piedmont
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Curve. The restoration reaches were designed to tie into existing floodplain elevations to the extent
practicable, while regarding existing natural features (i.e., wetlands, trees) and restoration objectives.

Table 11 gives a summary of the discharge analysis. Figure 9 illustrates the design discharge data.

Table 11: Summary of Design Discharge Analysis — Catfish Pond Mitigation Site

Reach 4 Reach 6 UT1 Reach 2 UT1 Reach3!

DA (acres) 56 70 107 108

DA (sg. mi.) 0.09 0.11 0.16 0.16

NC Rural Piedmont Regional Curve (cfs) 15 18 24 24
Alan Walker Curve (cfs) 8 10 13 13

Wildlands Regional USGS Flood | 1.2-year event 17 18 20 20
Frequency Analysis (cfs)? | 1.5-year event 24 26 28 28
Site Specific Reference Reach Curve 17 20 27 27
Manning's Equation from XS6 20
Surveyed XS (cfs) XS10 23

Selected Design Discharge (cfs) 18 19 21 21

1The increase in drainage area for UT1 Reach 3 is considered to be negligible compared to UT1 Reach 2
2USGS Peak Discharge Estimation for NC Rural Piedmont grayed for catchments smaller than those on which the regression
equation was developed. Wildlands Rural Piedmont Discharge Calculator for DAs>0.25 sg. mi. and <10% impervious cover.

8.5 Sediment Transport Analysis

A current and historical analysis of the streams and land use within and adjacent to the project was
conducted to facilitate the sediment transport analysis. The existing watershed conditions have been
static in this rural area over an extended period with minor exceptions, and the potential for future land
use change is likely to be inconsequential to project stream hydrology (see Section 5.1). Sediment
contributions from the watershed are deemed to be constant and are not expected to vary significantly
in the future. The watershed and site assessment suggest that local factors contribute sediment within
the project corridor and that the sediment load contributed by the upstream watershed (beyond the
project limits) is stable. Sediment deposition observed in the existing channels is attributed to local bank
erosion within the project streams and input of fine sediment from adjacent pastures. Thus, the design
approach will address the major sediment source (i.e., bank erosion) within the project area by
protecting stream banks and increasing shear resistance via the construction of in-stream structures.
The constructed streams will not be capacity limited; therefore, the focus of sediment transport analysis
was to verify that the designed channels will be stable over time and provide the competence to pass
the sediment delivered by the stream network.

8.5.1 Capacity Analysis

For watersheds with rapidly changing land uses and for streams with visual signs of high bedload supply,
a detailed capacity analysis, along with field data collection, may be necessary. Based on the analysis
described above, the project streams currently appear to be supply limited (i.e., have capacity to move a
sediment load greater than the supplied load).

8.5.2 Competence Analysis

In natural streams, the shear stress in a channel increases corresponding to an increase in discharge
until the point at which the stream is flowing full and gains access to the floodplain. The floodplain
access disperses the flow and prevents further increases in shear stress within the channel. This
relationship of shear stress, channel dimension, and discharge influences erosion potential within the
channel and the channel’s ability to entrain certain sizes of sediment (competence). To support the
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competence analysis, the calculated shear stresses for both existing and proposed conditions along
restoration reaches were compared to determine if the proposed stream will be able to move the bed
material within the channel and to support material sizing within the constructed riffles. The proposed
channels were modeled using their design bankfull flow. The analysis utilized standard equations based
on a methodology using the Shields (1936) curve and Andrews (1980) equation described by Rosgen
(2001). Channel slope and design dimensions were varied until the resulting design verified that the
stream reach could move the bed load supplied to the stream. The competence analysis for each project
reach is summarized in the tables below.

The initial competence analysis was based on the size material naturally found in the stream to mimic
potential bed load. The results were used to inform further design of the reach. Wood and rock
structures, including various riffle types (e.g., chunky riffles, etc.), were located based on the shear
stress results and integrated into the design as grade control. Also, the proposed D50 and D100 for the
constructed riffles were sized to ensure a stable pavement layer while allowing for bed load material to
be active within the system. Riffles will be supplemented with Class A stone or similarly sized natural
substrate where the proposed condition shear stress exceeds the shear stress necessary to move the
maximum particle size supplied by the watershed. Class B stone or similarly sized natural substrate will
be utilized along Catfish Creek Reach 6 and UT1 R3.

Table 12: Results of Competence and Capacity Analysis, Restoration Reaches — Catfish Pond Mitigation Site

Catfish Creek uT1

Reach 4 Reach 6 Reach 2 Reach 3
Dbkf (ft) 0.7 0.6 0.9 0.6
Schan (ft/ft) 0.0142 0.0428 0.0051 0.0536
Bankfull Shear Stress, t (Ib/sq ft) 0.56 1.52 0.26 1.89
Existing Dmax Subpavement (mm) 68.9 68.9 319 31.9
Dcrit (ft) 1.00 0.33 1.33 0.13
Scrit (ft/ft) 0.0203 0.0237 0.0076 0.0113
Movable particle size (mm) 43 120 20 152
Predicted Shear Stress to move Dmax 0.57 1.52 0.26 1.89

1. Reported numbers are based on the Shield’s curve.
2. The maximum and Ds, for Class A stone are 152.4mm and 101.6mm, respectively (NCDOT standard specification).
3. The maximum and Dsq for Class B are 304.8mm and 203.2mm, respectively (NCDOT standard specification).

The predicted largest movable particle is less than the existing maximum diameter of a subpavement
particle for Catfish Reach 4 and UT1 R2. Existing native subpavement material will be utilized to the
extent practicable along this reach because the largest measured particle is not expected to be
transported as bedload in the proposed stream. As previously noted, local factors (i.e., bank erosion by
cattle or stream) contribute sediment to UT1 R2. The risk of aggradation along UT1 R2 is mitigated
through proposed enhancement activities upstream of UT1 R2 and through cattle exclusion. Class B
stone or similarly sized natural substrate will be utilized along Reach 6 and UT1 R3 to reinforce
constructed riffles. Grade control structures will also be used on UT1 R3 to manage the increase in shear
stress. The D50 of the pavement material is expected to coarsen over time with the reduction and
elimination of bank erosion, promoting further stabilization of the riffle substrate.

8.6 Project Implementation
This section provides narrative detail on the restoration or enhancement approaches for each of the
project reaches. All project reaches will include the establishment of the following:
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1. A conservation easement protecting the project from uses that would damage it.
2. Avriparian buffer that consists of native hardwood species.

3. Livestock exclusion where applicable.
4. Invasive species treatment.

Table 13 lists the primary stressors for each project reach and the approach Wildlands will use to restore
or enhance it. Priority 1 restoration is a frequently employed approach. It will raise the water table,
improve hydrologic connection to the riparian wetlands, and allow for frequent inundation of the
floodplain and a reduction of shear stress on the channel.

Table 13: Functional Impairments and Restoration Approach — Catfish Pond Mitigation Site

Resource Primary Stressors/Impairments Restoration Approach
Catfish Creek R1 | Livestock access Enhancement |
Catfish Creek R2 | Livestock access, headcut, lack of riparian vegetation Enhancement Il
Catfish Creek R3 | Livestock access, bank erosion Enhancement Il

Catfish Creek R4

Stream channelization, livestock access

Restoration — Priority 1

Catfish Creek R5

Livestock access, incision near culvert at upper end

Enhancement Il

Catfish Creek R6

Farm pond, lack of riparian vegetation

Restoration — Priority 1

Catfish Creek R7 | Lack of riparian vegetation, livestock access, bank erosion Enhancement Il
UT1R1 Bank erosion, livestock access, lack of riparian vegetation Enhancement Il
UT1R2 Livestock access, aggradation Restoration — Priority 1
UT1R3 Livestock access, culvert, and online retaining wall. Restoration — Priority 2
UT1R4 Livestock access Enhancement I

uT2 Livestock access, incision Enhancement Il
Mountain Trib Bank erosion, livestock access, lack of habitat Enhancement Il

8.7 Reach Specific Implementation
Catfish Creek has been separated into seven reaches for the restoration design, separated by
confluences with other channels or changes in mitigation approach. Reaches 1-3 are slated for
Enhancement Level Il practices to stabilize eroding streambanks. Access will be carefully planned to
avoid impacts to the existing mature riparian forest.

Priority 1 restoration will commence at Reach 4. The proposed stream will be realigned to the low point
in the existing valley and will avoid jurisdictional wetlands to the extent practicable. The existing farm
crossing at the end of Reach 4 will be removed and replaced with an appropriately sized culvert.

Reach 5 begins just downstream of the farm crossing. Due to the Priority 1 restoration of Reach 4, a step
pool sequence will transition the stream bed from the culvert down to the existing channel elevation.

Reach 6 begins approximately 100 feet above the extent of the existing pond. The pond will be de-
watered and the embankment will be removed to allow a channel to be routed through this area. The
elevation drop necessitates a channel with an average slope of 4.3%, transitioning between flatter riffle
sections and steeper step pool sequences.

Once at grade, Enhancement Level Il practices are proposed for Catfish Creek Reach 7. Here, the vertical
eroding outside bends will be stabilized using a variety of measures, including constructed riffle
installation, bank grading, and toe protection, particularly at the confluence with UT1.
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UT1 is divided into four reaches. UT1 Reaches 1 and 4 will be Enhancement Il while Reach 2 will be
Priority 1 restoration and Reach 3 will be Priority 2 restoration to allow more gradual slope across the
elevation change present at the existing retaining wall. UT1 R1 on the upstream end is targeted for Level
Il Enhancement practices whereby the streambed will be raised with constructed riffles and eroding
streambanks will be stabilized. An existing farm crossing will be removed and replaced.

UT1 Reach 2 features Priority 1 restoration to maintain channel and floodplain connectivity and preserve
flood access to the adjacent wetlands. The alighment uses the available floodplain, which is in pasture.
Efforts will be made during construction to minimize the impact to existing wetlands on this floodplain.
An existing farm crossing on UT1 Reach 3 will be relocated upstream to Reach 2.

UT1 Reach 3 begins at the downstream end of the proposed, relocated farm crossing and will be Priority
2 restoration to allow a more gradual slope down to the existing channel at the beginning of Reach 4.
Topsoil will be stockpiled for incorporation with the Priority 2 restoration final grade. Currently, there is
a stone retaining wall at the existing farm crossing which will be removed. The retaining wall is
approximately 10 feet high. A channel with average slope of 5.4%, little sinuosity, and largely step pool
structures will achieve this drop in elevation.

UT2 will feature Enhancement Level Il. Though is in relatively stable condition, livestock will be excluded
and a constructed riffle will be installed using minimally invasive procedures to decrease incision and
establish grade control.

Mountain Trib is proposed to be Enhancement Level Il, with the streambed being raised to create riffle
sections to stabilize head cuts. An existing farm crossing at the downstream end will be
decommissioned.

8.8 Additional Project Implementation Benefits

The restoration of Site streams is likely to increase the wetland footprint on-site to include old channel
beds and newly created floodplains. This, along with the development of a riparian forest, should
increase the Site’s ability to cycle and store nutrients. The efficacy of nutrient cycling is likely to increase
as the forest matures and develops a seasonal input of organic material into the system.

Wildlands estimated nutrient removal from livestock exclusion and riparian buffer establishment (see
Section 5.4) using the NC Division of Water Quality “Methodology and Calculations for determining
nutrient reductions associated with riparian buffer establishment” (1998). The project is estimated to
annually reduce TN by 1,046 pounds and TP by 87 pounds. These numbers do not include the probable
reductions associated with riparian wetlands.

The Site is connected to a wooded parcel at the upstream and downstream ends of Catfish Creek. Once
a riparian buffer is established on-site, wildlife will likely migrate to the newly forested area.

The Site streams will be comprised of riffle-pool sequences with log and rock drop structures. In-stream
structures will include various types of constructed riffles, log sills, rock sills, and J-hooks. The structures
will reinforce channel stability and serve as habitat features. Some riffles will incorporate woody brush
material and large woody debris. The diverse range of constructed riffle types will provide grade control,
diversity of habitat, and will create varied flow vectors. Log J-hooks will deflect flow vectors away from
banks while adding to habitat diversity. Log sills will be used to allow for small grade drops across pools
and provide extra grade control. At select outer meander bends, the channel banks will be constructed
with brush toe revetments to reduce erosion potential, encourage pool maintenance, and provide
varied pool habitat. Sod mats will also be used to provide immediate bank protection. Due to the limited
availability of sod containing native herbaceous vegetation on site, it will be used minimally, where most
beneficial. The concept plan is illustrated in Figure 8.
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Wildlands has completed several projects within the Slate Belt and has found that riffle grade control
material can be harvested from weathered parent material on valley side slopes to mitigate for the
natural lack of grade control. Per soil descriptions, the Tatum gravelly silt loam (TaE), located along
Catfish Creek, contains weathered bedrock beginning at a depth of 42 inches. This area will be used to
source rock for habitat and grade control structures during construction. This method, along with the
introduction of woody debris, has been successful at providing a heterogeneous mixture of riffle
material that increases channel roughness and improves channel hydraulics and geomorphology. The
gradation of material provides varied pore spaces within the riffles and structures, which benefits
hyporheic exchange processes and niche habitat formation.

8.9 Vegetation and Planting Plan

The long-term objective of the planting plan is to establish a thriving native riparian buffer. Only the
areas without established forested buffer vegetation will be planted with trees. This restored buffer will
improve riparian habitat, help maintain the stability of restored streams, and provide temperature-
reducing shade, as well as a source for LWD and organic material to the streams. Beyond creating
stream credits, the Site will also generate riparian buffer credits for the Neuse 01 in accordance with
15A NCAC 02B .0295. The development of buffer credits is further detailed in Appendix 12. The Site will
be planted to the extents of the conservation easement. Riparian buffers will be seeded and planted
with early successional native vegetation. The specific species composition to be planted was selected
based on the community type, observation of occurrence of species in riparian buffers adjacent to the
Site, and best professional judgement on species establishment and anticipated Site conditions in the
early years following project implementation. Species chosen for the planting plan are listed on Sheet
5.0 of the draft preliminary plans located in Appendix 7. The draft plans also contain additional guidance
on planting zones.

While not specifically proposed, NCDMS reserves the right to convert available Buffer credits to Nutrient
Offset credits for all riparian areas proposed for buffer credit except those generating credits from
enhancement as indicated in the site viability letter provided by DWR (see Appendix 3) and as shown in
Appendix 12.

The riparian buffer areas will be planted with bare root seedlings. In addition, the top of banks will be
planted with live stakes and the channel toe will be planted with multiple herbaceous species. Live
stakes will not be planted within channels with bankfull widths of less than eight feet due to the small
size of the channel. Live stakes will be planted one to two feet beyond the top of bank on small
channels. Permanent herbaceous seed will be spread on streambanks, floodplain areas, and all
disturbed areas within the project easement.

To help ensure tree growth and survival, soil amendments may be added to areas of the floodplain
where overburden material is removed. Soil tests will be performed in areas of cut, and fertilizer and
lime will be applied based on the results. Additionally, topsoil will be stockpiled, reapplied, and disked
before permanent seeding and planting activities take place.

Species planted as bare roots will be planted at 12-foot by 6-foot spacing for an initial density of 605
stems per acre. The targeted density after monitoring year 3 is 320 stems per acre.

Invasive species within the riparian buffers will be treated and/or removed at the time of construction.
The extent of invasive species coverage will be monitored, mapped, and controlled as necessary
throughout the required monitoring period. Please refer to Appendix 8 for the invasive species plan.
Additional monitoring and maintenance issues regarding vegetation are in Sections 9 and 10 and
Appendix 9.
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8.10 Project Risk and Uncertainties

The land use surrounding much of the project has cattle operations so there is potential for accidental
livestock access. Livestock exclusion measures, as long as cattle are present, will be maintained on site.
Due to the proximity to downtown Durham, NC, there is some risk that the project parcels may be
developed outside of the proposed conservation easement limits. This could potentially alter the
hydrology or sediment supply to the degree that the project is put at risk. The Rural Residential zoning
requirement of 0.5 dwelling units per acre, as well as applicable stormwater regulations, should make
any development that occurs unlikely to impact the mitigation project.

Aggradation of UT1 R2, a low shear stress reach, and on Enhancement Level Il reaches, where the cross
section is not significantly changed, is an additional uncertainty. By excluding livestock and addressing
the worst instances of streambank erosion, the sediment supply should be reduced which will lessen
aggradation risk. This is a common risk of the light-touch, Enhancement Level Il approach.

8.11 Stream Crossings

Table 14 summarizes the proposed crossings on the Site. All three crossings are included in the
conservation easement. Crossing will be fenced with 5-strand barbed wire or charged high-tensile wire
and gated. Because the crossings will be culverted, cross-fenced, and gated, cattle will not have access
to the live streams when moving through the crossings.

The crossings will be designed to allow for fish passage and aquatic habitat continuity. Culvert pipes will
be buried 6 to 12 inches to allow for a natural stream bed through the crossing. Some of the existing
culverts on site have vertical profile steps at the outfalls, posing a challenge to fish passage. This project
will help to improve aquatic passage and stream habitat by replacing perched culverts and allowing for a
continuous stream bed habitat.

Table 14: Crossing Summary - Catfish Pond Mitigation Site

Reach Crossing Location (STA) | Crossing Type Width (feet) With:sr;:::r:seirt\;ation
Catfish Creek R4/R5 113+20 culvert 60 Yes

UT1R1 203+30 culvert 40 Yes

UT1R2 216+00 culvert 60 Yes

9.0 Performance Standards

The stream performance standards for the project will follow approved performance standards
presented in the DMS Mitigation Plan Template (June 2017), the Annual Monitoring Template (June
2017), and the Stream Mitigation Guidelines issued October 2016 by the USACE and NCIRT. Annual
monitoring and semi-annual site visits will be conducted to assess the condition of the finished project.
Specific performance standard components are proposed for stream morphology, hydrology, and
vegetation. Performance standards will be evaluated throughout the seven-year post-construction
monitoring.

9.1 Streams

9.1.1 Dimension

Riffle cross-sections on the restoration reaches should be stable and should show little change in
bankfull area, maximum depth ratio, and width-to-depth ratio. Per DMS guidance, bank height ratios on
restoration reaches shall not exceed 1.2 and entrenchment ratios shall be at least 2.2 for restored C and
E channels and no less than 1.4 for B channels to be considered stable. All riffle cross-sections should fall
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within the parameters defined for channels of the appropriate stream type. If any changes do occur,
these changes will be evaluated to assess whether the stream channel is showing signs of instability.
Indicators of instability include a vertically incising thalweg or eroding channel banks. Changes in the
channel that indicate a movement toward stability or enhanced habitat include a decrease in the width-
to-depth ratio in meandering channels or an increase in pool depth. Remedial action would not be taken
if channel changes indicate a movement toward stability.

9.1.2 Pattern and Profile
Visual assessments and photo documentation should indicate that streams are remaining stable and do
not indicate a trend toward vertical or lateral instability.

9.1.3 Substrate

Channel substrate materials will be sampled with the pebble count method along Catfish Creek and UT1.
Restoration reaches should show maintenance of coarser materials in the riffle features and smaller
particles in the pool features. A reach-wide pebble count will be performed in each restoration reach
each monitoring year for classification purposes. A pebble count will be performed at each surveyed
riffle cross-section, only during the as-built survey to characterize the pavement.

9.1.4 Photo Documentation

Photographs should illustrate the Site’s vegetation and morphological stability on an annual basis. Cross-
section photos should demonstrate no excessive erosion or degradation of the banks. Longitudinal
photos should indicate the absence of persistent of mid-channel bars or vertical incision. Grade control
structures should remain stable. Deposition of sediment on the bank side of vane arms is preferable.
Maintenance of scour pools on the channel side of vane arms is expected.

9.1.5 Bankfull Events and Stream Hydrology

The occurrence of bankfull events will be documented throughout the monitoring period. Four bankfull
flow events must be documented on restoration streams during the seven-year monitoring period. The
four bankfull events must occur in separate years. Stream monitoring will continue until performance
standards in the form of four bankfull events in separate years have been documented.

9.2 Vegetation

Vegetative performance for riparian buffers associated with the stream restoration component of the
project (buffer widths up to 50ft) will be in accordance with the Stream Mitigation Guidelines issued
October 2016 by the USACE and NCIRT. Only planted areas will be monitored and subject to success
criteria. The success criteria are an interim survival rate of 320 planted stems per acre at the end of
monitoring year three (MY3), 260 stems per acre at the end of monitoring year 5 (MY5), and a final
vegetation survival rate of 210 stems per acre at the end of monitoring year 7 (MY7). Planted vegetation
must average 10 feet in height in each plot at the end of the seventh year of monitoring, with an interim
average of 7 feet in height at the end of MY5. Vegetation monitoring will be conducted between July 1st
and the end of the of the growing season. Individual plot data will be provided and will include height,
density, vigor, damage (if any), and survival. In fixed vegetation plots planted woody stems will be
marked annually as needed and given a coordinate, based off a known origin, so they can be found in
succeeding monitoring years. Mortality will be determined from the difference between the previous
year’s living planted stems and the current year’s living planted stems.

A separate buffer monitoring report will be submitted to NCDWR as discussed in Appendix 12.

The extent of invasive species coverage will be monitored and controlled as necessary throughout the
required monitoring period (MY7). Additional information is provided in Appendix 8.
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9.3 Visual Assessments

Visual assessments will be conducted a minimum of twice per year by qualified individuals. These visual
assessments will include vegetation density, vigor, invasive species, stream channel and structure
inspection, and easement encroachments.

10.0 Monitoring Plan

The Site monitoring plan has been developed to ensure that the required performance standards are
met and project goals and objectives are achieved. Annual monitoring data will be reported using the
DMS Annual Monitoring Reporting Template (June 2017). The monitoring report shall provide project
data chronology that will facilitate an understanding of project status and trends, ease population of
DMS databases for analysis and research purposes, and assist in close-out decision making.

Using the DMS As-Built Baseline Monitoring Report Template (June 2017), a baseline monitoring
document and as-built record drawings of the project will be developed within 60 days of the planting
completion and monitoring installation on the restored site. Monitoring reports will be prepared in the
fall of each monitoring year and submitted to DMS by November 30. These reports will be based on the
DMS Annual Monitoring Template (June 2017) and Closeout Report Template (January 2016). Full
monitoring reports will be submitted to DMS in monitoring years 1, 2, 3, 5, and 7. Abbreviated
monitoring reports will be submitted in monitoring years 4 and 6. Closeout monitoring period will be
seven years beyond completion of construction or until performance standards have been met.

Table 15, below, describes how the monitoring plan is set up to verify project goals and objectives have
been achieved.

Table 15: Monitoring Plan — Catfish Pond Mitigation Site

Performance Monitoring Likely Functional
Goal Treatment . Outcome .
Standards Metric Uplift
Reduce and control
sediment inputs;
Exclude Install fencing There is no Visual Fencing and Reduce and manage
cattle from around required inspections of buffer nutrient inputs;
. conservation performance fencing and vegetation contribute to
project . - ;
streams easements adjacent | standard for buffer undisturbed protection of or
' to cattle pastures. this metric. vegetation. by livestock. improvement to a
Water Supply
Waterbody.
Reconstruct stream
Reconnect . . . .
. channels with Dispersion of high
channels with . .
floodolains appropriate bankfull Crest gauges Multiple flows on the
.p . dimensions and Four bankfull on Catfish bankfull floodplain, increase
and riparian . s _ Lo .
depth relative to events within Creek and UT1 | events within | in biogeochemical
wetlands to . - . . -
allow a the existing monitoring recording peak | the cycling within the
natural floodplain. Remove | period. flow monitoring system, and
. overburden to elevations. period. recharging of
flooding . o
. reconnect with riparian wetlands.
regime. .
adjacent wetlands.
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Performance Monitoring Likely Functional
Goal Treatment . Outcome .
Standards Metric Uplift
Entrenchment
ratio stays over
2.2 and bank Stable stream | Reduction in
Construct stream . . . . .
. height ratio . channels with | sediment inputs
Improve channels that will . Cross-section .
. L below 1.2 with . entrenchment | from bank erosion,
stability of maintain stable ) monitoring ) .
. visual . ratios over 2.2 | reduction of shear
stream cross-sections, and visual
assessments . . and bank stress, and
channels. patterns, and . inspections. . . .
) . showing height ratios improved overall
profiles over time. . . .
progression below 1.2. hydraulic function.
towards
stability.
. The RSAT
Install habitat
score for
features such as .
. Complete a instream . .
constructed riffles, . . Increase in available
. Rapid Stream aquatic . .
lunker logs, and There is no . habitat niches for
. . Assessment habitat would .
Improve brush toes into required . macroinvertebrates
. Technique progress from ) .
instream restored streams. performance (RSAT) score 2 boor and fish leading to
habitat. Add woody standard for . P . an increase in
. . . for aquatic conditionto a - .
materials to channel | this metric. . biodiversity over
instream good or .
beds. Construct . time.
o0ls of varvin habitat excellent
P ying condition over
depth. .
time.
For planted

areas only. 210 For planted L
lanted stems areas onl Reduction in
P One hundred V- floodplain sediment
per acre at square meter Planted stem inputs from runoff,
Restore and . MY7. Interim d . densities will . P ’
Plant native tree . vegetation increased bank
enhance survival rate of . be at or above R
. and understory plots will be stability, increased
native L 320 planted 210 planted .

. species in riparian placed on 2% LWD and organic
floodplain zones and plant stems per acre of the planted stems per material in streams
and . P ) at MY3 and 260 P acre at MY7, . ’

appropriate species area of the ) increased
streambank at MY5. For . with . .
. on streambanks. . project and biogeochemical
vegetation. buffer credit . volunteer . .
. monitored . cycling in floodplain,
areas, survival annuall trees growing and improved
rate of 260 v on Site as . P .
riparian habitat.
stems per acre well.
at MY5.
Visually inspect
. the perimeter No harmful Protection of the
Permanently | Establish . .
. Prevent of the Site to encroachment | Site from
protect the conservation . .
. easement ensure no into the encroachment into
Site from easements on the . .
. encroachment. | easement conservation the conservation
harmful uses. | Site.
encroachment | easement. easement.
is occurring.
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10.1 Monitoring Components

Project monitoring components are listed in more detail in Table 16. Approximate locations of the
proposed vegetation plots, cross sections, and crest gage monitoring components are illustrated in
Figure 9.

Table 16: Monitoring Components — Catfish Pond Mitigation Site

Monitoring Quantity/ Length by Reach
Parameter - Frequency Notes
Feature Restoration Enhancement 2
“ections ¢ N/A
Dimension Year1,2,3,5 and 7 1
Pool Cross 3 N/A
Section
Pattern Pattern N/A N/A N/A
) Longitudinal 2
Profile Profile N/A N/A N/A
Reach wide (RW) .
. ! 4 RW, Reach Wide
Substrate Riffle (RF) 100 4 RE N/A Year1 23,5, and 7 3
pebble count
Hydrology Crest Gage 2 N/A Quarterly 4
Groundwater
Wetlands Wells 4 Quarterly 5
Vegetation CVS Level 2 7 Fixed, 2 Random Year1,2,3,5 and7 6
Visual Assessment Y Y Semi-Annual
Exotic and
nuisance Semi-Annual 7
vegetation
Project Boundary Semi-Annual 8
Reference Photos Photographs 5 15 Annual

. Cross sections will be permanently marked with rebar to establish location. Surveys will include points measured at all breaks in
slope, including top of bank, bankfull, edge of water, and thalweg.

. Pattern and profile will be assessed visually during semi-annual site visits. Longitudinal profile will be collected during as-built
baseline monitoring survey only, unless observations indicate lack of stability and profile survey is warranted in additional years.

. Reach wide pebble counts will be conducted each year a monitoring report is submitted. Riffle cross-section pebble counts will be
conducted during as-built baseline monitoring only, unless observations indicate otherwise.

4. Crest gages and/or transducers will be inspected quarterly or semi-annually, evidence of bankfull events will be documented with
a photo when possible. Transducers, if used, will be set to record stage once every 2 hours. The transducer will be inspected and
downloaded semi-annually.

. Groundwater wells are for informationally purposes only, there is no success criteria for these wetland areas.

. Vegetation monitoring will follow CVS protocols.

. Locations of exotic and nuisance vegetation will be mapped.

. Locations of vegetation damage, boundary encroachments, etc. will be mapped.

o NO W,

11.0 Long-Term Management Plan

Upon approval for close-out by the NC IRT the site will be transferred to the North Carolina Department
of Environmental Quality (NCDEQ) Stewardship Program. This party shall serve as conservation
easement holder and long-term steward for the property and will conduct periodic inspection of the site
to ensure that restrictions required in the conservation easement are upheld. The NCDEQ Stewardship
Program is developing an endowment system within the non-reverting, interest-bearing Conservation
Lands Conservation Fund Account. The use of funds from the Endowment Account will be governed by
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North Carolina General Statue GS 113A-232(d)(3). Interest gained by the endowment fund may be used
for stewardship, monitoring, stewardship administration, and land transaction costs, if applicable.

The Stewardship Program will periodically install signage as needed to identify boundary markings as
needed. Any livestock or associated fencing or permanent crossings will be the responsibility the owner
of the underlying fee to maintain.

Table 17: Long-Term Management Plan — Catfish Pond Mitigation Site

Long-Term Management Activity | Long-Term Manager Responsibility Landowner Responsibility

The landowner shall report damaged
or missing signs to the long-term

. . . The long-term steward will be manager, as well as contact the long-
Signage will be installed and > . . . .
L . responsible for inspecting the Site term manager if a boundary needs to
maintained along the Site o e
boundary and for maintaining or be marked, or clarification is needed
boundary to denote the area . . . .
replacing signage to ensure that the | regarding a boundary location. If land
protected by the recorded . . . _
. conservation easement area is use changes in future and fencing is
conservation easement. .
clearly marked. required to protect the easement, the

landowner is responsible for installing
appropriate approved fencing.

The long-term manager will be
responsible for conducting annual
inspections and for undertaking

actions that are reasonabl
y The landowner shall contact the long-

The Site will be protected in its calculated to swiftly correct the . e
. .\ o term manager if clarification is
entirety and managed under the conditions constituting a breach. . _—
. . . . needed regarding the restrictions
terms outlined in the recorded The USACE, and their authorized . .
. . associated with the recorded
conservation easement. agents, shall have the right to enter

. . conservation easement.
and inspect the Site and to take

actions necessary to verify
compliance with the conservation
easement.

12.0 Adaptive Management Plan

Upon completion of Site construction, Wildlands will implement the post-construction monitoring
defined in Sections 9 and 10. Project maintenance will be performed during the monitoring years to
address minor issues as necessary (Appendix 9). If, during annual monitoring it is determined the Site’s
ability to achieve Site performance standards are jeopardized, Wildlands will notify the DMS of the need
to develop a Plan of Corrective Action. Once the Plan of Corrective Action is prepared and finalized
Wildlands will:

e Notify the USACE as required by the Nationwide 27 permit general conditions;

e Revise performance standards, maintenance requirements, and monitoring requirements as
necessary and/or required by the USACE;

e Obtain other permits as necessary;

e Implement the Corrective Action Plan; and

e Provide the USACE a Record Drawing of Corrective Actions. This document shall depict the
extent and nature of the work performed.
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13.0 Determination of Credits

The final stream credits associated with the Site are listed in Table 18. Stream restoration is at a ratio of
1:1 and Enhancement Level Il activities are credited at a ratio of 2.5:1. In addition to excluding livestock,
treating invasive species, stabilizing headcuts, and fixing spot erosion, Wildlands is placing the wetland
along T1 within the conservation easement and protecting mussel species in Mountain Creek. The
mussel species protection is discussed in Section 5.5, and the IRT field meeting minutes are in Appendix
5 and include a discussion of the Enhancement Level |l credit ratio. The credit release schedule is in
Appendix 11. Buffer credits are discussed in Appendix 12.

The project stream length with less than 50-foot riparian buffers is 4.37%. These primarily occur near
crossings or at the beginning of stream reaches. Since this is less than 5.0%, per the Wilmington District
Stream and Wetland Compensatory Mitigation Update dated October 24, 2016, credit adjustments for
buffer widths will not be required. Most of the buffers on the site far exceed the 50-foot standard.

Table 18: Project Asset Table — Catfish Pond Mitigation Site

Stream Riparian Wetland Riparian Buffer
Type R RE R RE R RE
Totals 3,748.800 N/A N/A N/A 522,327.570 N/A
Project Component | Existing ProPos.e d Restoration | Restoration | Mitigation G
or Reach ID Length Statlor.ung Level Length (LF) Ratio Strea.m
Location Credits
Catfish R1 115 100+00 to 101+15 Ell 115 2.5 46.000
Catfish R2 323 101+15 to 104438 Ell 323 2.5 129.200
Catfish R3 474 104+38 to 109+11 Ell 473 2.5 189.200
. 369 109+11 to 112+85 R 374 1.0 374.000
Catfish R4
65 112+85 to 113+57 - 72 0 0
Catfish R5 459 113+57 to 118+17 Ell 460 2.5 184.000
Catfish R6 466 118+17 to 122+71 R 454 1.0 454.000
Catfish R7 1,087 122471 to 133+42 Ell 1,071 2.5 428.400
307 200452 to 203+15 Ell 263 2.5 105.200
UT1R1 42 203+15 to 203+57 - 42 0 0
717 203+57 to 210+74 Ell 717 2.5 286.800
UTL R2 430 210+74 to 215+89 R 515 1.0 515.000
60 215+89 to 216+49 - 60 0 0
UT1R3 154 216+49 to 217+98 R 149 1.0 149.000
UT1 R4 447 217+98 to 222+44 Ell 446 2.5 178.400
uT2 412 302+35 to 306+47 Ell 412 2.5 164.800
Mountain Trib 1,362 400+89 to 414+51 Ell 1,362 2.5 544.800
Component Summation
Restoration Level Stream (LF) Riparian Wetland (Acres) Buffer (sq. ft.) Upland (AC)
Restoration 7,134 N/A 788,934 N/A
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APPENDIX 1

Site Protection



1.0

Site Protection Instrument

The land required for construction, management, and stewardship of this mitigation project includes
portions of the parcels listed in Table 1. This area totals 20.65 acres. The deed book and page number
listed are for the agreements on an option to purchase a conservation easement. A conservation
easement will be recorded on the parcels and includes streams and wetlands being restored along with
their corresponding riparian buffers.

Table 1: Site Protection Instrument — Catfish Pond Mitigation Site

Landowner

PIN

County

Site Protection

Memo of Option
Deed Book and

Acreage to be

Richard Penny

Instrument e N (a; Protected
Gary Penny
0827-02-67-0407 DB: 8235
Jack B. Penny, Jr 0827-02-68-0515 Durham CE PG: 776-780 20.65

All site protection instruments require 60-day advance notification to the USACE and or DMS prior to
any action to void, amend, or modify the document. No such action shall take place unless approved by

the State.

Catfish Pond Mitigation Site

DMS ID No. 100039

Page 1
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April 2019
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Chris Roessler

From: Sullivan, Roscoe L lll CIV (US) <Roscoe.L.Sullivan@usace.army.mil>
Sent: Wednesday, September 26, 2018 8:41 AM

To: Charlie Neaves

Subject: RE: SAW-2018-00424 Catfish Pond Mitigation Site PJD Request
Hey Charlie,

| have reviewed the information provided by you and have determined that the delineation map (Figure 3: Site Map),
provided by you on 9/20/2018, accurately depicts the limits of potentially jurisdictional waters within the project area.
This determination is based on available online resources and my observations during the IRT site visit conducted on
2/23/2018. Therefore, | do not need to conduct an additional site visit to verify the delineation.

| will issue the Preliminary Jurisdictional Determination for this project in the order that it was received, but please note
that | have a substantial backlog of permits and JDs to work through at this time and it may take several months.

Please feel free to contact me with any questions.
Best,
Ross

Ross Sullivan, PWS, ISA Certified Arborist
Regulatory Specialist

Raleigh Regulatory Field Office

U.S. Army Corps of Engineers - Wilmington District
3331 Heritage Trade Drive, Suite 105

Wake Forest, North Carolina 27587

Office #: 919-554-4884. Ext. 25

Email: roscoe.l.sullivan@usace.army.mil

We would appreciate your feedback on how we are performing our duties. Our automated Customer Service Survey is
located at: http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0
Thank you for taking the time to visit this site and complete the survey.

From: Charlie Neaves [mailto:cneaves@wildlandseng.com]

Sent: Thursday, September 20, 2018 10:06 AM

To: Sullivan, Roscoe L Il CIV (US) <Roscoe.L.Sullivan@usace.army.mil>
Subject: [Non-DoD Source] RE: Catfish Pond Mitigation Site PJD Request

Ross,

The aquatic resource spreadsheet and revised site map are attached. Let me know if there is anything else | can do to
streamline future submittals.

Thanks, Charlie

From: Sullivan, Roscoe L Il CIV (US) <Roscoe.L.Sullivan@usace.army.mil>
Sent: Tuesday, September 18, 2018 1:47 PM



To: Charlie Neaves <cneaves@wildlandseng.com>
Subject: RE: Catfish Pond Mitigation Site PJD Request

Hey Charlie,

As we discussed over the phone, please revise Figure 3 so that all aquatic resources are included within the delineation
study area. Additionally, | have attached an Aquatic Resources upload sheet to this email. Could you please fill out the
"AgResources" tab with all of the potentially jurisdictional features from the site and send it back to me? The sheet is
somewhat self-explanatory and it even has a button to validate the information to ensure accuracy (red-orange shield at
the top of worksheet). This form would save me time in processing your information, and | would suggest filling it out for
future projects with 20+ features.

Please let me know if you have any questions.
Best,

Ross Sullivan, PWS, ISA Certified Arborist
Regulatory Specialist

Raleigh Regulatory Field Office

U.S. Army Corps of Engineers - Wilmington District
3331 Heritage Trade Drive, Suite 105

Wake Forest, North Carolina 27587

Office #: 919-554-4884. Ext. 25

Email: roscoe.l.sullivan@usace.army.mil

We would appreciate your feedback on how we are performing our duties. Our automated Customer Service Survey is
located at: Blockedhttp://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0
Thank you for taking the time to visit this site and complete the survey.

From: Charlie Neaves [mailto:cneaves@wildlandseng.com]

Sent: Monday, September 10, 2018 8:58 AM

To: Sullivan, Roscoe L Il CIV (US) <Roscoe.L.Sullivan@usace.army.mil>
Subject: [Non-DoD Source] Catfish Pond Mitigation Site PJD Request

Mr. Sullivan,

Please see the attached PJD request package for the Catfish Pond Mitigation Site. If you wish to conduct a site walk, |
can schedule one almost any time.

Thank you,
Charlie Neaves

Charlie Neaves | Environmental Scientist
0:919.851.9986 x114 M: 336.413.5317

Wildlands Engineering, Inc.
312 West Millbrook Road, Suite 225
Raleigh, NC 27609




Corps Submittal Cover Sheet

Please provide the following info:

1. Project Name Catfish Pond Mitigation Site
2. Name of Property Owner/Applicant: Wildlands Engineering, Inc.

3. Name of Consultant/Agent: Charlie Neaves, Wildlands Engineering, Inc.

*Agent authorization needs to be attached.

. Related/Previous Action ID number(s):

Site Address: 9005 North Roxboro Street, Bahama, NC 27503

City: Bahama

County: _Dur ham

4
5
6. Subdivision Name:
7
8
9

. Lat: 36.163565 Long: -78.9113438 (Decimal Degrees Please )

- 10. Quadrangle Name: Rougemont

11. Waterway: Catfish Creek and Unnamed Tributaries and Mountain Tributary

12. Watershed: Mountain Creek

13. Requested Action:
____Nationwide Permit#
___ General Permit#
__ X Jurisdictional Determination Request

____Pre-Application Request

The following information will be completed by Corps office:

AID:

Prepare File Folder Assign number in ORM Begin Date

Authorization: Section 10 Section 404

Project Description/ Nature of Activity/ Project Purpose:

Site/Waters Name:

Keywords:




September 10, 2018

Mr. Ross Sullivan

US Army Corps of Engineers

Raleigh Regulatory Field Office

3331 Heritage Trade Drive, Suite 105
Wake Forest, North Carolina 27587

Subject: Preliminary Jurisdictional Delineation and Request for Verification
Catfish Pond Mitigation Site
Durham County, North Carolina

Dear Mr. Sullivan:

Wildlands Engineering, Inc. (Wildlands) is requesting written verification from the U.S. Army Corps of Engineers
(USACE) regarding the extent of potential waters of the United States within the subject project area. The
Catfish Pond Mitigation Site is located north of the city of Durham in northern Durham County, NC (Figures 1
and 2). The Site has been accepted as full delivery stream mitigation project for the North Carolina Department
of Environmental Quality Division of Mitigation Services. To date, a draft mitigation plan is being developed and
Wildlands is currently in the process of finalizing easement boundaries.

Methodology

On March 8, August 1, and August 3, 2018 Wildlands delineated potential waters of the United States within the
proposed project easement area. These areas were delineated using the USACE Routine On-Site Determination
Method. This method is defined by the 1987 Corps of Engineers Wetlands Delineation Manual and subsequent
Eastern Mountain and Piedmont Regional Supplement. Wetland Determination Data Forms representative of
on-site wetland areas as well as upland areas have been enclosed.

Stream channels were classified according to USACE and NCDWR guidance. NCDWR Stream Classification Forms
representative of on-site stream channels are enclosed.

Potential Waters of the United States

The results of the on-site field investigation indicate that there are four non-wetland waters within the proposed
project area which include Mountain Tributary, Catfish Creek, and unnamed tributaries to Catfish Creek;
hereafter referred to as UT1 and UT2. Thirty wetland areas and one open water feature was identified within
the proposed project area (Figure 3).

On-site stream channels are located within NCDWR Subbasin 03-04-01 of the Neuse River Basin (HUC
03020201). Approximate linear footage and acreage of on-site waters are summarized in Table 1.

Catfish Pond Mitigation Site
Preliminary Jurisdictional Delineation and Request for Verification Page 1



Table 1. Summary of On-Site Potential Waters of the United States

Feature Classification Length (LF) Acreage Watershed (ac) Str:acr:‘ggres
Catfish Creek Intermittent Non-Wetland 142 i 17 29
Water
Catfish Creek Perennial Non-Wetland 3043 - 200 45.25
Water
UT1 Perennial Non-Wetland 2120 i 109 315
Water
UT2 Intermittent Non-Wetland 424 i 32 935
Water
Mountain Tributary '”termittec\;a'\t';’:'wet'a”d 1382 - 30 26
Wetland A Headwater Forest - 1.836 - -
Wetland B Headwater Forest - 0.005 - -
Wetland C Headwater Forest - 0.358 - -
Wetland D Headwater Forest - 0.027 - -
Wetland E Headwater Forest - 0.075 - -
Wetland F Headwater Forest - 0.002 - -
Wetland G Headwater Forest - 0.114 - -
Wetland H Headwater Forest - 0.072 - -
Wetland | Seep - 0.001 - -
Wetland J Non-Tidal Freshwater i 0.056 i i
Marsh
Wetland K Headwater Forest - 0.034 - -
Wetland L Headwater Forest - 0.010 - -
Wetland M Headwater Forest - 0.078 - -
Wetland N Headwater Forest - 0.002 - -
Wetland O Headwater Forest - 0.002 - -
Wetland P Headwater Forest - 0.027 - -
Wetland Q Headwater Forest - 0.027 - -
Wetland R Headwater Forest - 0.012 - -
Wetland S Headwater Forest - 0.001 -
Wetland T Headwater Forest - 0.038 - -
Wetland U Headwater Forest - 0.013 - -
Wetland V Headwater Forest - 0.318 - -
Wetland W Headwater Forest - 0.041 - -
Wetland X Headwater Forest - 0.024 - -
Wetland Y Headwater Forest - 0.003 - -
Wetland Z Headwater Forest - 0.005 - -
Wetland AA Headwater Forest - 0.008 - -
Wetland BB Headwater Forest - 0.007 - -
Wetland CC Headwater Forest - 0.008 - -
Wetland DD Headwater Forest - 0.155 - -

Catfish Pond Mitigation Site

Preliminary Jurisdictional Delineation and Request for Verification

Page 2




NCDWR

Feature Classification Length (LF) Acreage Watershed (ac) Stream Scores

Pond A Open Water - 0.597 - -

Streams

Catfish Creek originates as an intermittent non-wetland water downslope of the convergence of multiple
ephemeral drainages. Catfish Creek becomes a perennial non-wetland water approximately 142 feet
downstream of its origin. UT1 originates off the project property and enters the site as a perennial non-wetland
water. UT2 originates on site as an intermittent non-wetland water where an ephemeral drainage becomes
characteristic of a jurisdictional non-wetland water. Mountain Tributary also originates on site as an
intermittent non-wetland water. NCDWR stream Identification Form scores range from 22 to 45.25.
Throughout the majority of the project area, the stream channels and riparian corridors have been affected by
livestock grazing and hoof shear.

Wetlands

There are thirty wetlands located within the project area. These wetland features were classified as headwater
forest, seep, or non-tidal freshwater marsh using the North Carolina Wetland Assessment Method (NCWAM)
classification key and the evaluator’s best professional judgment. The wetlands occur on the side slopes and
floodplains that drain to the on-site stream channels. These features exhibited indicators of saturation within
the upper 12 inches of the soil profile, wetland plant communities, and a low chroma matrix. Wetland
Determination Data Forms representative of the wetlands and the associated upland points are enclosed.

Table 1 shows the acreage of on-site potential Waters of the United States.

Soils

Soil series within the study area predominantly include Wehadkee silt loam, Tatum gravelly silt loam, and
Georgeville silt loam. Wehadkee soils range from poorly drained to very poorly drained and are mapped along
UT1 and the upper portion of Catfish Creek. Tatum soils are well drained and are mapped along the lower
portion of Catfish Creek. The Georgeville series is also well drained and mapped around the project reach of
Mountain Tributary. NRCS soil mapping the in project area is presented in Figure 4.

Please do not hesitate to contact me at 919-851-9986 or at cneaves@wildlandseng.com should you have any
guestions regarding this request for preliminary jurisdictional verification.

Sincerely,

e -

T /’{’Z’Z%”

Charlie Neaves

Catfish Pond Mitigation Site
Preliminary Jurisdictional Delineation and Request for Verification Page 3



Jurisdictional Determination Request

This form is intended for use by anyone requesting a jurisdictional determination (JD) from the
U.S. Army Corps of Engineers, Wilmington District (Corps). Please include all supporting
information, as described within each category, with your request. You may submit your request
via mail, electronic mail, or facsimile. Requests should be sent to the appropriate project
manager of the county in which the property is located. A current list of project managers by
assigned counties can be found on-line at:
http://www.saw.usace.army.mil/Missions/RegulatoryPermitProgram/Contact/Countylocator.aspx,
by calling 910-251-4633, or by contacting any of the field offices listed below. Once your
request is received you will be contacted by a Corps project manager.

ASHEVILLE & CHARLOTTE REGULATORY WASHINGTON REGULATORY FIELD OFFICE
FIELD OFFICES ) US Army Corps of Engineers

US Army Corps of Engineers 2407 West Fifth Street

151 Patton Avenue, Room 208 Washington, North Carolina 27889

Asheville, North Carolina 28801-5006 General Number: (910) 251-4610

General Number: (828)271-7980 Fax Number: (252) 975-1399

Fax Number: (828) 281-8120
WILMINGTON REGULATORY FIELD OFFICE

RALEIGH REGULATORY FIELD OFFICE US Army Corps of Engineers

US Army Corps of Engineers 69 Darlington Avenue

3331 Heritage Trade Drive, Suite 105 Wilmington, North Carolina 28403
Wake Forest, North Carolina 27587 General Number: 910-251-4633
General Number: (919) 554-4884 Fax Number: (910) 251-4025

Fax Number: (919) 562-0421

INSTRUCTIONS:
All requestors must complete Parts A, B, C, D, E, F and G.

NOTE TO CONSULTANTS AND AGENCIES: If you are requesting a JD on behalf of a
paying client or your agency, please note the specific submittal requirements in Part H.

NOTE ON PART D — PROPERTY OWNER AUTHORIZATION: Please be aware that
all JD requests must include the current property owner authorization for the Corps to
proceed with the determination, which may include inspection of the property when
necessary. This form must be signed by the current property owner(s) or the owner(s)
authorized agent to be considered a complete request.

NOTE ON PART D - NCDOT REQUESTS: Property owner authorization/notification for
JD requests associated with North Carolina Department of Transportation (NCDOT)
projects will be conducted according to the current NCDOT/USACE protocols.

NOTE TO USDA PROGRAM PARTICIPANTS: A Corps approved or preliminary JD
may not be valid for the wetland conservation provisions of the Food Security Act of
1985. If you or your tenant are USDA Program participants, or anticipate participation in
USDA programs, you should also request a certified wetland determination from the local
office of the Natural Resources Conservation Service, prior to starting work.

Version: May 2017 Page 1



Jurisdictional Determination Request

A. PARCEL INFORMATION

Street Address: 9021 N. Roxboro Road

City, State: Bahama, NC

County: Durham

Parcel Index Number(s) (PIN): Multiple (Information Attached)

B. REQUESTOR INFORMATION
Name: Charlie Neaves

Mailing Address: 312 West Millbrook Road, Suite 225
Raleigh, NC 27609

Telephone Number: 919-851-9986

Electronic Mail Address: CneaveS@Wi Idlandseng .com

Select one:

I am the current property owner.

v I am an Authorized Agent or Environmental Consultant'

Interested Buyer or Under Contract to Purchase

Other, please explain.

C. PROPERTY OWNER INFORMATION?

Name: Gary Penny, Richard Penny, Jack B. P
Mailing Address: 2917 Tavistock Drive

Durham, NC 27712
Telephone Number: 919-306-2902

Electronic Mail Address:

! Must provide completed Agent Authorization Form/Letter.
2 Documentation of ownership also needs to be provided with request (copy of Deed, County GIS/Parcel/Tax Record).

Version: May 2017 Page 2



Jurisdictional Determination Request

D. PROPERTY ACCESS CERTIFICATION?*

By signing below, I authorize representatives of the Wilmington District, U.S. Army Corps of
Engineers (Corps) to enter upon the property herein described for the purpose of conducting on-
site investigations, if necessary, and issuing a jurisdictional determination pursuant to Section
404 of the Clean Water Act and/or Section 10 of the Rivers and Harbors Act of 1899. I, the
undersigned, am either a duly authorized owner of record of the property identified herein, or
acting as the duly authorized agent of the owner of record of the property.

Charlie Neaves
Print Name

Capacity: |:| Owner Authorized Agent®

Date

Signature

E. REASON FOR JD REQUEST: (Check as many as applicable)

I intend to construct/develop a project or perform activities on this parcel which would be

designed to avoid all aquatic resources.
|:| I intend to construct/develop a project or perform activities on this parcel which would be
designed to avoid all jurisdictional aquatic resources under Corps authority.
I intend to construct/develop a project or perform activities on this parcel which may
require authorization from the Corps, and the JD would be used to avoid and minimize
impacts to jurisdictional aquatic resources and as an initial step in a future permitting
process.
|:| I intend to construct/develop a project or perform activities on this parcel which may
require authorization from the Corps; this request is accompanied by my permit application
and the JD is to be used in the permitting process.
|:| I intend to construct/develop a project or perform activities in a navigable water of the
U.S. which is included on the district Section 10 list and/or is subject to the ebb and flow of
the tide.
A Corps JD is required in order obtain my local/state authorization.
|| Tintend to contest jurisdiction over a particular aquatic resource and request the Corps

onfirm that jurisdiction does/does not exist over the aquatic resource on the parcel.

: I believe that the site may be comprised entirely of dry land.
/| Other: Stream Restoration Site

(@]

AW

For NCDOT requests following the current NCDOT/USACE protocols, skip to Part E.

If there are multiple parcels owned by different parties, please provide the following for each additional parcel on a
continuation sheet.

Must provide agent authorization form/letter signed by owner(s).

Version: May 2017 Page 3



Jurisdictional Determination Request

F. JURISDICTIONAL DETERMINATION (JD) TYPE (Select One)

v I am requesting that the Corps provide a preliminary JD for the property identified herein.

A Preliminary Jurisdictional Determination (PJD) provides an indication that there may
be “waters of the United States” or “navigable waters of the United States”on a property.
PJDs are sufficient as the basis for permit decisions. For the purposes of permitting, all
waters and wetlands on the property will be treated as if they are jurisdictional “waters of
the United States”. PJDs cannot be appealed (33 C.F.R. 331.2); however, a PJD is
“preliminary” in the sense that an approved JD can be requested at any time. PJDs do
not expire.

I am requesting that the Corps provide an approved JD for the property identified herein.

An Approved Jurisdictional Determination (AJD) is a determination that
jurisdictional “waters of the United States” or “navigable waters of the United
States” are either present or absent on a site. An approved JD identifies the limits of
waters on a site determined to be jurisdictional under the Clean Water Act and/or
Rivers and Harbors Act. Approved JDs are sufficient as the basis for permit
decisions. AJDs are appealable (33 C.F.R. 331.2). The results of the AJD will be
posted on the Corps website. A landowner, permit applicant, or other “affected
party” (33 C.F.R. 331.2) who receives an AJD may rely upon the AJD for five years
(subject to certain limited exceptions explained in Regulatory Guidance Letter 05-
02).

I am unclear as to which JD I would like to request and require additional information

to inform my decision.

G. ALL REQUESTS

v Map of Property or Project Area. This Map must clearly depict the boundaries of the

review area.

Size of Property or Review Area ~18.7  acres.

The property boundary (or review area boundary) is clearly physically marked on the site.

Version: May 2017 Page 4



Jurisdictional Determination Request

H. REQUESTS FROM CONSULTANTS

/ Project Coordinates (Decimal Degrees): Latitude: 36.163574

Longitude: -78.911360

v A legible delineation map depicting the aquatic resources and the property/review area.

Delineation maps must be no larger than 11x17 and should contain the following: (Corps
signature of submitted survey plats will occur after the submitted delineation map has been
reviewed and approved).®

North Arrow

Graphical Scale
Boundary of Review Area
Date

Location of data points for each Wetland Determination Data Form or tributary
assessment reach.

For Approved Jurisdictional Determinations:

Jurisdictional wetland features should be labeled as Wetland Waters of the US, 404
wetlands, etc. Please include the acreage of these features.

Jurisdictional non-wetland features (i.e. tidal/navigable waters, tributaries,
impoundments) should be labeled as Non-Wetland Waters of the US, stream, tributary,
open water, relatively permanent water, pond, etc. Please include the acreage or linear
length of each of these features as appropriate.

Isolated waters, waters that lack a significant nexus to navigable waters, or non-
jurisdictional upland features should be identified as Non-Jurisdictional. Please
include a justification in the label regarding why the feature is non-jurisdictional (i.e.
“Isolated”, “No Significant Nexus”, or “Upland Feature”). Please include the acreage
or linear length of these features as appropriate.

For Preliminary Jurisdictional Determinations:

Wetland and non-wetland features should not be identified as Jurisdictional, 404,
Waters of the United States, or anything that implies jurisdiction. These features can be
identified as Potential Waters of the United States, Potential Non-wetland Waters of
the United States, wetland, stream, open water, etc. Please include the acreage and
linear length of these features as appropriate.

Completed Wetland Determination Data Forms for appropriate region
(at least one wetland and one upland form needs to be completed for each wetland type)

6 Please refer to the guidance document titled “Survey Standards for Jurisdictional Determinations” to ensure that the
supplied map meets the necessary mapping standards. http://www.saw.usace.army.mil/Missions/Regulatory-Permit-
Program/Jurisdiction/
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Jurisdictional Determination Request

Completed appropriate Jurisdictional Determination form
e PJDs, please complete a Preliminary Jurisdictional Determination Form’ and include the
Aquatic Resource Table
e AJDs, please complete an Approved Jurisdictional Determination Form®

N

Vicinity Map

Aerial Photograph

USGS Topographic Map

NSRS

Soil Survey Map

Other Maps, as appropriate (e.g. National Wetland Inventory Map, Proposed Site
Plan, previous delineation maps, LIDAR maps, FEMA floodplain maps)

/ Landscape Photos (if taken)

NCSAM and/or NCWAM Assessment Forms and Rating Sheets

/ NC Division of Water Resources Stream Identification Forms

Other Assessment Forms

7 www.saw.usace.army.mil/Portals/59/docs/regulatory/regdocs/JD/RGL_08-02_App_A_Prelim_JD_Form_fillable.pdf
8 Please see http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Jurisdiction/

Principal Purpose: The information that you provide will be used in evaluating your request to determine
whether there are any aquatic resources within the project areasubject to federal jurisdiction under the regulatory
authorities referenced above.

Routine Uses: This information may be shared with the Department of Justice and other federal, state, and local
government agencies, and the public, and may be made available as part of a public notice as required by federal
law. Your name and property location where federal jurisdiction isto be determined will be included in the
approved jurisdictional determination (AJD), which will be made available to the public on the District's website
and on the Headquarters USAGE website.

Disclosure: Submission of requested information is voluntary; however, if information is not provided, the
request for an AJD cannot be evaluated nor can an AJD be issued.
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Appendix 2 - PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM
BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PJD: September 10, 2018
B. NAME AND ADDRESS OF PERSON REQUESTING PJD: Charlie Neaves 312 West Millbrook Road, Suite 225 Raleigh, NC 27609

C. DISTRICT OFFICE, FILE NAME, AND NUMBER: Ra|eigh, Catfish Pond Mitigation Site

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION:

(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC RESOURCES AND/OR
AQUATIC RESOURCES AT DIFFERENT SITES)

State: NC County/parish/borough: Durham City: Bahama
Center coordinates of site (lat/long in degree decimal format):
Lat.: 36.163574 Long.: -78.911360

Universal Transverse Mercator:

Name of nearest waterbody: Mountain Creek
E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):
[ ] Office (Desk) Determination. Date:

W] Field Determination. Date(s): 3/1/18, 8/1/18, 8/3/18
TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH “MAY BE” SUBJECT TO REGULATORY

JURISDICTION.
Site Latitude Longitude Estimated amount Type of aquatic Geographic authority
number | (decimal (decimal of aquatic resource | resource (i.e., wetland | to which the aquatic
degrees) degrees) in review area vs. non-wetland resource “may be”
(acreage and linear | waters) subject (i.e., Section

feet, if applicable) 404 or Section 10/404)

see attached




1) The Corps of Engineers believes that there may be jurisdictional aquatic resources in
the review area, and the requestor of this PJD is hereby advised of his or her option
to request and obtain an approved JD (AJD) for that review area based on an
informed decision after having discussed the various types of JDs and their
characteristics and circumstances when they may be appropriate.

2) In any circumstance where a permit applicant obtains an individual permit, or a
Nationwide General Permit (NWP) or other general permit verification requiring “pre-
construction notification” (PCN), or requests verification for a non-reporting NWP or
other general permit, and the permit applicant has not requested an AJD for the
activity, the permit applicant is hereby made aware that: (1) the permit applicant has
elected to seek a permit authorization based on a PJD, which does not make an
official determination of jurisdictional aquatic resources; (2) the applicant has the
option to request an AJD before accepting the terms and conditions of the permit
authorization, and that basing a permit authorization on an AJD could possibly result
in less compensatory mitigation being required or different special conditions; (3) the
applicant has the right to request an individual permit rather than accepting the terms
and conditions of the NWP or other general permit authorization; (4) the applicant can
accept a permit authorization and thereby agree to comply with all the terms and
conditions of that permit, including whatever mitigation requirements the Corps has
determined to be necessary; (5) undertaking any activity in reliance upon the subject
permit authorization without requesting an AJD constitutes the applicant’s acceptance
of the use of the PJD; (6) accepting a permit authorization (e.g., signing a proffered
individual permit) or undertaking any activity in reliance on any form of Corps permit
authorization based on a PJD constitutes agreement that all aquatic resources in the
review area affected in any way by that activity will be treated as jurisdictional, and
waives any challenge to such jurisdiction in any administrative or judicial compliance
or enforcement action, or in any administrative appeal or in any Federal court; and (7)
whether the applicant elects to use either an AJD or a PJD, the JD will be processed
as soon as practicable. Further, an AJD, a proffered individual permit (and all terms
and conditions contained therein), or individual permit denial can be administratively
appealed pursuant to 33 C.F.R. Part 331. If, during an administrative appeal, it
becomes appropriate to make an official determination whether geographic
jurisdiction exists over aquatic resources in the review area, or to provide an official
delineation of jurisdictional aquatic resources in the review area, the Corps will
provide an AJD to accomplish that result, as soon as is practicable. This PJD finds
that there “may be” waters of the U.S. and/or that there “may be” navigable waters of
the U.S. on the subject review area, and identifies all aquatic features in the review
area that could be affected by the proposed activity, based on the following
information:



SUPPORTING DATA. Data reviewed for PJD (check all that apply)

Checked items should be included in subject file. Appropriately reference sources
below where indicated for all checked items:

(W] Maps, plans, plots or plat submitted by or on behalf of the PJD requestor:
Map:

Data sheets prepared/submitted by or on behalf of the PJD requestor.
[ ] Office concurs with data sheets/delineation report.

[ ] Office does not concur with data sheets/delineation report. Rationale:

[ ] Data sheets prepared by the Corps:

[] Corps navigable waters’ study:

[ ] U.S. Geological Survey Hydrologic Atlas:
[ ] USGS NHD data.
[ ] USGS 8 and 12 digit HUC maps.

[@] U.S. Geological Survey map(s). Cite scale & quad name: /-9 Minute Rougemont Quadrangle
atural Resources Conservation Service Soil Survey. Citation:
Natural R C ion Service Soil S Citation: SSURGO

[ ] National wetlands inventory map(s). Cite name:

[] State/local wetland inventory map(s):
[ ] FEMA/FIRM maps:

[ ] 100-year Floodplain Elevation is: .(National Geodetic Vertical Datum of 1929)
[l Photographs: [l Aerial (Name & Date): 2013

or [ ] Other (Name & Date):

[ ] Previous determination(s). File no. and date of response letter:

[ ] Other information (please specify):

IMPORTANT NOTE: The information recorded on this form has not necessarily
been verified by the Corps and should not be relied upon for later jurisdictional
determinations.

/-
it ﬁ}//ng 9/10/2018
Signature and date of Signature and date of
Regulatory staff member person requesting PJD
completing PJD (REQUIRED, unless obtaining

the signature is impracticable)’

' Districts may establish timeframes for requestor to return signed PJD forms. If the requestor does not respond
within the established time frame, the district may presume concurrence and no additional follow up is
necessary prior to finalizing an action.



Table 1. Summary of On-Site Jurisdictional Waters

Feature Latitude Longitude Cowardin Class Estimated Atnount‘ of Aquatic Class of Aquatic
Resource in Review Area Resource
' -78.917178 o Intermittent Non-
Catfish Creek 36.133520 Riverine-Streambed 142 Wetland Waters of the
us
Catfish Creek 36.164153 -78.914796 Riverine-Unconsolidated Bottom 3043 Perennial Non-Wetland
Waters of the US
uTl 36.159263 -78.914410 Riverine-Unconsolidated Bottom 2120 Perennial Non-Wetland
Waters of the US
Intermittent Non-
uT2 36164550 -78.916549 Riverine-Streambed 424 Wetland Waters of the
us
Intermittent Non-
Mountain Tributary 36.165929 -78.915095 Riverine-Streambed 1382 Wetland Waters of the
us
Wetland A 36.161099 -78.912399 Palustrine-Forested 1.836 Non-Section 10 Wetland
Wetland B 36.160702 -78.913101 Palustrine-Emergent 0.005 Non-Section 10 Wetland
Wetland C 36.160500 -78.913696 Palustrine-Forested 0.358 Non-Section 10 Wetland
Wetland D 36.160500 -78.914200 Palustrine-Emergent 0.027 Non-Section 10 Wetland
Wetland E 36.160400 -78.914200 Palustrine-Forested 0.075 Non-Section 10 Wetland
Wetland F 36.160599 -78.914299 Palustrine-Forested 0.002 Non-Section 10 Wetland
Wetland G 36.160099 -78.913498 Palustrine-Emergent 0.114 Non-Section 10 Wetland
Wetland H 36.159699 -78.914200 Palustrine-Emergent 0.072 Non-Section 10 Wetland




Feature Latitude Longitude Cowardin Class Estri{r:sa:::ic:moRuer:Iti:vaIX:::tic Clai:ec;il:?;atic
Wetland | 36.159199 -78.914497 Palustrine-Forested 0.001 Non-Section 10 Wetland
Wetland J 36.163399 -78.911903 Palustrine-Emergent 0.056 Non-Section 10 Wetland
Wetland K 36.163601 -78.912399 Palustrine-Forested 0.034 Non-Section 10 Wetland
Wetland L 36.163700 -78.913300 Palustrine-Forested 0.010 Non-Section 10 Wetland
Wetland M 36.163399 -78.914002 Palustrine-Forested 0.078 Non-Section 10 Wetland
Wetland N 36.163899 -78.914497 Palustrine-Forested 0.002 Non-Section 10 Wetland
Wetland O 36.164101 -78.914803 Palustrine-Forested 0.002 Non-Section 10 Wetland
Wetland P 36.164101 -78.915604 Palustrine-Emergent 0.027 Non-Section 10 Wetland
Wetland Q 36.163799 -78.916100 Palustrine-Forested 0.027 Non-Section 10 Wetland
Wetland R 36.163700 -78.916901 Palustrine-Emergent 0.012 Non-Section 10 Wetland
Wetland S 36.163601 -78.917000 Palustrine-Emergent 0.001 Non-Section 10 Wetland
Wetland T 36.164299 -78.916000 Palustrine-Emergent 0.038 Non-Section 10 Wetland
Wetland U 36.164700 -78.916496 Palustrine-Emergent 0.013 Non-Section 10 Wetland




Feature Latitude Longitude Cowardin Class Estri{r:sa:::ic:moRuer:Iti:vaIX:::tic Clai:ec;il:?;atic
Wetland V 36.162201 -78.908699 Palustrine-Forested 0.318 Non-Section 10 Wetland
Wetland W 36.162399 -78.908302 Palustrine-Forested 0.041 Non-Section 10 Wetland
Wetland X 36.162701 -78.909798 Palustrine-Forested 0.024 Non-Section 10 Wetland
Wetland Y 36.163200 -78.910500 Palustrine-Emergent 0.003 Non-Section 10 Wetland
Wetland Z 36.165501 -78.914299 Palustrine-Forested 0.005 Non-Section 10 Wetland
Wetland AA 36.166000 -78.913498 Palustrine-Forested 0.008 Non-Section 10 Wetland
Wetland BB 36.166100 -78.913498 Palustrine-Forested 0.007 Non-Section 10 Wetland
Wetland CC 36.166199 -78.913300 Palustrine-Forested 0.008 Non-Section 10 Wetland
Wetland DD 36.166401 -78.912804 Palustrine-Forested 0.155 Non-Section 10 Wetland

Pond A 36.163574 -78.911360 Lacustrine-Limnetic 0.597 Non-Section 10 Wetland




Appendix 3

DWR Stream Identification Forms



1.0 DWR Stream Classification

The results of the DWR Stream Classification Forms are listed in the table below. DWR forms can be
found in this appendix and in the digital submission to DMS. DWR forms were completed by Wildlands

for the Catfish Pond stream reaches.

Table 1: DWR Form Summary — Catfish Pond Mitigation Site

Stream Geomorphology Hydrology Biology Total Score
Score Score Score
Catfish Creek Reach 1 11 5 6 22
Catfish Creek Reach 4 21.5 10.5 13.25 45.25
UT1 12 9.5 10 31.5
uT2 11 7.5 5 23.5
Mountain Tributary 9 9 8 26
Catfish Pond Mitigation Site
DMS ID No. 100039 Page 1

Appendix 3
April 2019



NC DWQ Stream Identification Form Version 4.11

Date: &._/¢-(5 Project/Site: u-'\'Q\S]?: ,'J Latitude: 34, /4 354
Evaluator: 7", E&;i(”i-% County: (Jurhe e Longitude: -7.8 91603213

Total Points:
Stream is at least intermittent
if 2 19 or perennial if 2 30*

2S5

Stream Determination (circle one

CEeromip

Ephemeral Intermittent, Perenni

other CoLich
e.g. Quad Name: R&f«c,l/\ 1

C—feeJ(

A. Geomorphology (Subtotal = 6 Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 [©)
2. Sinuosity of channel along thalweg 0 f6D ) 2 3
3. In-channel structure: ex. riffle-pool, step-

ripple-pool sequence pool. step-pocl, a 1 2 @
4. Particle size of stream substrate 0 1 2 3D
5. Active/relict floodplain 0 1 2 3
6. Depositional bars or benches 0 (8] 2 3
7. Recent alluvial deposits Co 1 2 3
8. Headcuts 0 (D 2 3
9. Grade control 0 (05) 1 15
10. Natural valley 0 05 1 (75)
11. Second or greater order channel (Né = 0\ Yes =3
? artificial ditches are not rated; see discussions in manual e
B. Hydrology (Subtotal = 9.5 )
12. Presence of Baseflow 0 1 2 @
13. Iron oxidizing bacteria 0_ (@) 2 3
14. Leaf litter (1s/ 1 0.5 0
15. Sediment on plants or debris 0 (0.5) 1.5
16. Organic debris lines or piles 0 (03 o e 15
17. Soil-based evidence of high water table? No=0 (Yeé =3 )
C. Biology (Subtotal=__ 9.5 ) —
18. Fibrous roots in streambed (3) 2 1 0
19. Rooted upland plants in streambed (3) 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 {2y 3
21. Aquatic Mollusks () 1 2 3
22. Fish (0) 0.5 1 15
23. Crayfish 0 (05) 1 15
24. Amphibians 0 05 ) 15
25. Algae {o) 0.5 1 1.5

26. Wetland plants in streambed

FACW=0.75; OBL=15 cher—o) nose
S —

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:

Sketch:
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NC DWQ Stream Identification Form Version 4.11

T & 7 ]
Date: 8 - ]8 ~-1g Project/Site: a»“f”‘( ,S; ?‘ f‘ﬂ’é”f\«‘ Latitude: gé . /éL) J 5, 20 °N
Evaluator: =~ E’Gkuﬂ{ & County: [y .ln e Longitude: 3¢ 9y N3G C‘:- 27y,
Total Points: P ; oo i
) i . Stream Determination (% Other C,a:'r*'m S e

Stream is at least intermittent ; N .
if> 19 or perennial if > 30* 3 O Ephemeral Intermittent{ Perennial }| e.g. Quad Name: ﬁ.f,,,..a_:fﬁ 3
A. Geomorphology (Subtotal = 1Z.5 ) Absent Weak Moderate Strong
1* Continuity of channel bed and bank 0 1 2 )
2. Sinuosity of channel along thalweg 0 1 {2) 3
3. In-channel structure: ex. riffle-pool, step-pool, :

ripple-pool sequence g 1 @ 8
4. Particle size of stream substrate 0 1 2> 3
5. Active/relict floodplain 0 1 {2} 3
6. Depositional bars or benches 0 a 2 3
7. Recent alluvial deposits (’6:3 1 2 3
8. Headcuts 0) 1 2 3
9. Grade control 0 0.5 (&D) 1.5
10. Natural valley 0 0.5 1 {15)
11. Second or greater order channel No=0 { Yes= T
@ artificial ditches are not rated; see discussions in manual S

B. Hydrology (Subtotal=_ 5.5 )

-
N
w

12. Presence of Baseflow

13. Iron oxidizing bacteria @) 1 2 3
14. Leaf litter {15) 0.5 0

15. Sediment on plants or debris

oo
e
-
-
[$,]

16. Organic debris lines or piles {0 5) 1 A= 15
17. Soil-based evidence of high water table? No=0 (Yes =3 )
C. Biology (Subtotal=__ =% ) w
18. Fibrous roots in streambed (D) 2 1 0
19. Rooted upland plants in streambed C?D 2 1 -0
20. Macrobenthos (note diversity and abundance) (0) 1 2 3
21. Aquatic Mollusks (D 1 2 3
22. Fish (0) 0.5 1 1.5
23. Crayfish (o) 0.5 1 15
24. Amphibians 0 (05) 1 1.5
25. Algae 0 05/ 1 15
26. Wetland plants in streambed FACW=0.75; OBL=1.5 (Other = 0‘) et €
*perennial streams may also be identified using other methods. See p. 35 of manual. e
Notes:
g »
Sketch: Ch Bl e‘% SCores @\J’:” aS ;:‘ Sreakin I ‘\N_f"&” *-7 a8 s‘ﬂé c;, . 0A
| p-
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P ,“ ok O PP ¢) m,'ﬁ\lw‘ LY ¥ @ -.,‘5,,7‘5 ate ~‘/'I ) A ),5\ C R (N AR } e ANy A

z - -:
0&\‘7 ‘.’“L.C.CV\“’*'L/ O ey Iy y




NC DWQ Stream Identification Form Version 4.11

1

Date: -85 Project/Site: C"\wf:ﬁ ‘Fo,\é Latitude: 34159263219
Evaluator: Ig Eckd—fbf% County: DW' h san Longitude: \,;i,g. 9194)05|2
;?:aa; Zoaltr}etass:t frrliart L 1 Stream Determination (cjrcle one) | Other UT !+ Catbich C4
i#> 19 or perennial if > 30* 2 \, 5 i‘{f Ephemeral Intermiﬁent@ e.g. Quad Name: - Upper end o8
A. Geomorphology (Subtotal = {/ ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 3

2. Sinuosity of channel along thalweg 0 [&P) 2 3

3. Ir?p;:z;gce): :ggiur:’séex. riffle-pool, step-pool, 0 @ 5 3
4. Particle size of stream substrate 0 (&) 2 3

5. Active/relict floodplain 0 (D 2 3

6. Depositional bars ofbenches> 0 6D 2 3

7. Recent alluvial deposits 0 2 3

8. Headcuts C(D 1 2 3

9. Grade control 0 as 1 1.5

10. Natural valley 0 0.5 1 15)

11. Second or greater order channel qu =D Yes=8
? artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal= 6.5 )

12. Presence of Baseflow co | 2 3

13. Iron oxidizing bacteria 0 (’13 2 3

14. Leaf litter (15) 1 05 0

15. Sediment on plants or debris 0 (@ 1 1.5

16. Organic debris lines or piles 0 @ 1 . 1.5

17. Soil-based evidence of high water table? No =0 (Yes=3)

C. Biology (Subtotal= R ) T

18. Fibrous roots in streambed (3 2 1 0

19. Rooted upland plants in streambed (3) 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks [ 1 2 3
22. Fish (0) 0.5 1 15
23. Crayfish ' 0.5 1 1.5
24. Amphibians (0) 0.5 1 1.5
25. Algae 0 (05) 1 1.5
26. Wetland plants in streambed FACW=0.75; (OBL =15 Other =0

*perennial streams may also be identified using other methods. See p. 35 of manual. Olhsary, j"“é’,;k erel e JJ cA DAL
Notes: e chalnAel,
Sketch: Q;&M,L‘ ass eAi&i a.Lo\, e "’ff’ o Cioss Qaj -+ '@‘11\06 [ ‘e,
| Fooq V/b‘/w (e~ LU'{" l]‘cMm:vu‘AB C.\r\u,a/u_,; ‘f'\é-\\_ wo W‘ck"r~
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NC DWQ Stream Identification Form Version 4.11

Date:

g-18-15

‘;Dg
5

T

<te

Project/Site: Cot

Latitude: 3£, 159243/ oA/

Evaluator: I Eb/{ﬂcf‘, vl

Y 1
County: [i, -/ s s

Longitude: ~ 24§, ?/4}11'/953

Total Points:
Stream is at least intermittent
if 2 19 or perennial if 2 30*

33.5

Stream Determination (circle one)
Ephemeral Intermittent’Perennia

other UTl 4o CocbLisin L1 f—mf{.f
e.g. Quad Name: 'Qc-ui\l» - il resele

A. Geomorphology (Subtotal = 5 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 [€D)
2. Sinuosity of channel along thalweg 0 1 @ 3
3. In-channel structure: ex. riffle- -

ripple-pool sequence oL seeRd, 0 ! @ 3
4. Particle size of stream substrate 0 @ 2 3
5. Active/relict floodplain 0 1 (&) 3
6. Depositional bars or benches 0 1 { 2) 3
7. Recent alluvial deposits 0 D 2 3
8. Headcuts (0) 1 2 3
9. Grade control 0 0.5/ 1 1.5
10. Natural valley 0 0.5 1 (15
11. Second or greater order channel (o =0 Yes =3
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal= <7, S )
12. Presence of Baseflow 0 1 2 @
13. Iron oxidizing bacteria 0 (@) 2 3
14. Leaf litter @5 1 0.5 0
15. Sediment on plants or debris 0 0> 1 1.5
16. Organic debris lines or piles 0 @'3) 1 1.5
17. Soil-based evidence of high water table? No=0 (Y&s=3
C.Biology (Subtotal=__ & ) —
18. Fibrous roots in streambed (3’ 2 1 0
19. Rooted upland plants in streambed (€3 2 1 0
20. Macrobenthos (note diversity and abundance) 0 ;{ 1‘) 2 3
21. Aquatic Mollusks ) 1 2 3
22. Fish (0) 0.5 1 1.5
23. Crayfish {o) 0.5 1 15
24. Amphibians 0 0.5 1 (15
25. Algae 0 (05 ) 1. 1.5
26. Wetland plants in streambed FACW=0.75; OBL=1.5( Other=0) p oo

R ———

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:

Sketch:

%4

"W?—""u

RE

| -+ J

. .

Observes aq, i, worms, <9 +J»f <5 in
i

. ; i
v’“\:}\&‘i' '{}’470}-96‘;. a o\ilo.m) M.i~ \re.q,:.iﬂ A 5....%:




NC DWQ Stream Identification Form Version 4.11

Date: §-18-15

Project/Site: Cot€ish PoA!

i~e

Latitude: 3¢ /4 /54) 60/

Evaluator: T £ [¢ard+

County: (o hs

Longitude: ~79 9 /24gp o]

Total Points:
Stream is at least intermittent [0 5
if 2 19 or perennial if 2 30* ’

Stream Determination (circle one)

Ephemeral)intermittent Perennial

Other I::.L’J SWA—/C o

e.g. Quad Name: Ut Qeu.‘m #

A. Geomorphology (Subtotal=__ % ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 @ 3
2. Sinuosity of channel along thalweg 0 (_1) 2 3
3. Ir?pglr:ggg: :ter:lcjzteunrgéex. riffle-pool, step-pool, @ 1 5 3
4. Particle size of stream substrate 0 (D 2 3
5. Active/relict floodplain 0 (@)) 2 3
6. Depositional bars or benches @ 1 2 3
7. Recent alluvial deposits @ 1 2 3
8. Headcuts 0 ) 2 3
9. Grade control ) 0.5 1 1.5
10. Natural valley 0 ____ 05 €D 1.5
11. Second or greater order channel (No=0) Yes =3

@ artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal=__ (.8 )

12. Presence of Baseflow @ 1 2 3
13. Iron oxidizing bacteria @ 1 2

14. Leaf litter asy 1 0.5 0
15. Sediment on plants or debris @ 0.5 1 1.5
16. Organic debris lines or piles CQ) 05 1.5
17. Soil-based evidence of high water table? (No=0) Yes =3

C. Biology (Subtotal=__ 2. )

18. Fibrous roots in streambed 3 2 1 ) 0
19. Rooted upland plants in streambed 3 2 (T) 0
20. Macrobenthos (note diversity and abundance) (0) 1 2 3
21. Aquatic Mollusks () 1 2 3
22. Fish @) 0.5 1 1.5
23. Crayfish o) 05 1 1.5
24. Amphibians (q) 0.5 1 15
25. Algae ) 05 1 1.5
26. Wetland plants in streambed FACW = 0.75; OBL = 1.5(Other =0y

*perennial streams may also be identified using other methods. See p. 35 of manual.

73

Notes:

Sketch:

v



NC DWQ Stream Identification Form Version 4.11

Date: £ . ]g -] 5’ Project/Site: {oh-€ 1"_'.-:’ Ej Latitude: R4 /4 L&A 2 G:/z\;/
Evaluator: T~ ECJC“J‘J"L County: N, .keomn Longitude: _2.2 9J(,5% 5’%?;///
Total Points: Stream Determination_(circle one) | Other {(JT72_ - £y
;?gefgmo'rspf rge:r;si;llrz_;eanggent <~2 é Ephemeral f(jé!r‘mlt%g Perennia)l eg. Quad({lamz;': ° 5:::.@} :t ‘
A. Geomorphology (Subtotal=_ 5 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 (’3 )
2. Sinuosity of channel along thalweg 0 ("Tj 2 3
3. In-channel structure: ex. riffle-pool, step-
ripple-pool sequence pool. step-pocl, 0 1 @ 3
4. Particle size of stream substrate 0 1 2 [6)
5. Active/relict floodplain 0 {7 2 3
6. Depositional bars or benches 0 Cj‘l) 2 3
7. Recent alluvial deposits [ 1 2 3
8. Headcuts 0 ) 2 3
9. Grade control 0 0.5 1 {(15)
10. Natural valley 0 0.5 1 {15
11. Second or greater order channel (No 0‘) Yes =3
@ artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ 5.5 )
12. Presence of Baseflow < ) 1 2 3
13. Iron oxidizing bacteria C(D 1 2 3
14. Leaf litter () 1 0.5 0
15. Sediment on plants or debris 0 C@ 1 15
16. Organic debris lines or piles 0 @5) 1 e 15
17. Soil-based evidence of high water table? No=0 (Yes=3)
C. Biology (Subtotal=_£.S ) —
18. Fibrous roots in streambed 3 @ 1 0
19. Rooted upland plants in streambed (&) 2 1 0
20. Macrobenthos (note diversity and abundance) @:} 1 2 3
21. Aquatic Mollusks {0} 1 2 3
22. Fish {0y 0.5 1 1.5
23. Crayfish {0 0.5 1 1.5
24. Amphibians {07 0.5 1 15
25. Algae 0 &) s i 15
26. Wetland plants in streambed FACW 0.75; OBL=1.5 Other=0 ) nore
*perennial streams may also be identified using other methods. See p. 35 of manual. T—
Notes:
£ N N
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NC DWQ Stream Identification Form Version 4.11

1
Date: §=]8~ 15 Projectisite: Cuct€isla Ponl | Latitude: 26,1654 2874
(s

Evaluator: 7. Fckard+ County: (), h o Longitude: - 3¢,9/5045.3|3
Total Points: Stream Determination (circle one) | Other Mountain 1 rilacter
Stream is at least intermittent w : . 7
i 19 or perennial if = 30* po (7 Ephemeral(Intermittent)Perennial | e.g. Quad Name: Upper E,\f
A. Geomorphology (Subtotal =_ 12 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 &)
2. Sinuosity of channel along thalweg 0 (_ D 2 3
3. In-channel structure: ex. riffle-pool, step-pool,

ripple-pool sequence o 1 @ 3
4. Particle size of stream substrate 0 (M 2 3
5. Active/relict floodplain 0 1) 2 3
6. Depositional bars or benches #small Leaches spyrakid 0 1) 2 3
7. Recent alluvial deposits ' (0 1 2 3
8. Headcuts 0 &D) 2 3
9. Grade control 0 @ 1 1.5
10. Natural valley 0 05 1 (@)

11. Second or greater order channel (No = 0) Yes =3

@ artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal=__ = )

12. Presence of Baseflow 1 @ 3
13. Iron oxidizing bacteria 0 CD 2 3
14. Leaf litter 15 (@) 0.5 0
15. Sediment on plants or debris @) 0.5 1 1.5
16. Organic debris lines or piles @ 0.5 1 1.5

17. Soil-based evidence of high water table? No=0 Qes = 3\

C. Biology (Subtotal=__ 7 )

18. Fibrous roots in streambed 3 @ 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) 0 D 2 3
21. Aquatic Mollusks € 1 2 3
22. Fish [©) 0.5 1 1.5
23. Crayfish 0.5 1 15
24. Amphibians 0 0.5 o 1.5
25. Algae (€)) 0.5 1 N 1.5
26. Wetland plants in streambed FACW=0.75; OBL=1.5 (Other=0 ) none
*perennial streams may also be identified using other methods. See p. 35 of manual.
Notes:
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\/\/a;JC {"lvw LA IR YA SZ(,‘HQ/\,(‘

C,D.,f’a Foot+ wmadses et s s '5"_,\_3,‘«{— Ferm J‘o\,LC C—N"‘{"‘*/'

[..00: 5 5
A Froy 5 j R 'Ps'h’\""”’ 5.‘7.\,_\:.9{7 bt t)s"p\‘&y(’l + I:! /('.

Ob.farvao'[
oer;'..tM uuti .Smn.,%ia’u/ Jrra.ufwwv% , Eine Fails,




NC DWQ Stream Identification Form Version 4.11

\

Date: g ~1§-1S5 Project/Site: QG?}{\;\ Pl Latitude: 34,166 066N
Evaluator: E.Ed(a.nl"’ County: N\l o w1 Longitude: - 3£.9| 324174
gtoretaarl; Zc;'t';::s:t intermitient Stream Det&{in;iia%(circle one) | Other Mountaia T Filavt,
if> 19 or perennial if > 30" ,ZD Ephemeral(Intermittent)Perennial | e.g. Quad Name: lowe &
A. Geomorphology (Subtotal=__ {1 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 [@)) 3
2. Sinuosity of channel along thalweg 0 1 (@) 3
3. In-channel structure: ex. riffle-pool, step-

ripple-pool sequence RO, SRpRR. 0 @ 2 2
4. Particle size of stream substrate 0 [&)) 2 3
5. Active/relict floodplain 0 [€D) 2 3
6. Depositional bars or benches 0 C7j) 2 3
7. Recent alluvial deposits 40 1 2 3
8. Headcuts 0 D 2 3
9. Grade control 0 (05) 1 1.5
10. Natural valley 0 0.5 1 asy
11. Second or greater order channel ( 0= Yes =3
@ artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=_ .5 )
12. Presence of Baseflow @) 1 2 3
13. Iron oxidizing bacteria @ 1 2 3
14. Leaf litter 1.5 (@) 0.5 0
15. Sediment on plants or debris 0 @ 1 1.5
16. Organic debris lines or piles 0 @5) 1 . 1.5
17. Soil-based evidence of high water table? No =0 (Yes =3y
C. Biology (Subtotal=__ H ) ""’
18. Fibrous roots in streambed 3 @ 1 0
19. Rooted upland plants in streambed 3 @ 1 0
20. Macrobenthos (note diversity and abundance) % 1 2 3
21. Aquatic Mollusks 0 1 2 3
22. Fish (o) 0.5 1 15
23. Crayfish (® 0.5 1 15
24. Amphibians (0) 0.5 1 15
25. Algae (0% 0.5 1 1.5

26. Wetland plants in streambed

FACW = 0.75; OBL = 1.5/ Other = 0)

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:
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Appendix 4

USACE Assessment Forms



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Durham/Durham 8/1/2018

Sampling Date:

Wetland A-I - DP 1

State: NC Sampling Point:

Investigator(s): Charlie Neaves Section, Township, Range:

Floodplain Slope (%): 0

Datum:

Local relief (concave, convex, none): NON€
Lat: 36.161773 -78.911796

Landform (hillslope, terrace, etc.):

Subregion (LRR or MLRA): MLRA 136 Long:

Soil Map Unit Name: Wehadkee Silt Loam NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No (If no, explain in Remarks.)
, Soil

, Sail

Are Vegetation v , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes v No

Are Vegetation , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Vegetation significantly disturbed due to livestock grazing.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area

Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

_Y_ Surface Water (A1)

_¥_ High Water Table (A2)

Y Saturation (A3)

__ Water Marks (B1)

___ Sediment Deposits (B2)

__ Drift Deposits (B3)

__ Algal Mat or Crust (B4)

___ Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

__ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)
_Y_ Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)
___ Other (Explain in Remarks)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

__ Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:
v

Surface Water Present? Yes
Water Table Present? Yes Y
Saturation Present? Yes Y

(includes capillary fringe)

No
No
No

Depth (inches): 0
Depth (inches): 0- 12+
Depth (inches): 0- 12+

Wetland Hydrology Present? Yes

'/ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland A-l- DP 1
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 4 (A)
2 Total Number of Dominant
3. Species Across All Strata: 4 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 19 ) FACWspecies ____ x2=
1. Alnus serrulata 10 Yes OBL FAC species X 3=
2. FACU species x4 =
3. UPLspecies _~ x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 10 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Polygonum sagittatum 20 Yes OBL __ Problematic Hydrophytic Vegetation' (Explain)
2. juncus effusus 20 Yes OBL
. b ) )
Indicators of hydric soil and wetland hydrology must
C . 60 Y FAC
3. -arex spp es be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
100 = Total Cover ﬁVc?ohdy vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) eight.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

was applied for the dominance test.

60% coverage of Carex spp. not identifiable due to grazing, lack of flowers. FAC indicator status

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




SOIL

) . Wetland A-l - DP 1
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-2 10YR 4/3 75 10YR 5/6 25 C PL SiL

2-12+ 10YR 6/2 80 10YR 6/6 20 C PL CL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 8/1/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; ‘VetandJ-DP 2
Investigator(s): Charlie Neaves Section, Township, Range:
Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): None Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat; 36.163461 Long: ~78.911883 Datum:
Soil Map Unit Name: Tatum Silt Loam NWI classification: n/a
Are climatic / hydrologic conditions on the site typical for this time of year? Yes '/_ No__ (If no, explain in Remarks.)
Are Vegetation v ,Soil __ ¥, or Hydrology v significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes _ ¥ No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:

Wetland occurs due to backwater from a man-made impoundment. Wetland is also accessible to
cattle.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) __ Surface Soil Cracks (B6)
___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
_¥_ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)
Y Saturation (A3) _¥_ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) __ Geomorphic Position (D2)
__ Inundation Visible on Aerial Imagery (B7) __ Shallow Aquitard (D3)
__ Water-Stained Leaves (B9) __ Microtopographic Relief (D4)
Aquatic Fauna (B13) __ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes No ; Depth (inches):
Water Table Present? Yes Y No_____ Depth (inches): 3-12+
Saturation Present? Yes_ ¥ No_____ Depth (inches): 3-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

i X Wetland J - DP 2
Sampling Point:

. Absolute Dominant Indicator
ree Stratum (Plot size: o Cover _Species? atus
Tree Stratum (Plot size: 30 ) % C Species? _Stat

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: ! (A)

Total Number of Dominant
Species Across All Strata: 1 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: 100 (A/B)

® N oo g~ 0N =

. = Total Cover
Sapling/Shrub Stratum (Plot size: 15 )

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x1=
FACW species X2=
FAC species x3=
FACU species x4 =
UPL species x5=
Column Totals: A~ . (B)

Prevalence Index = B/A =

=2 © 0o No ok 0w =

0.

= Total Cover
Herb Stratum (Plot size: 5 )

1. Polygonum persicaria 100 Yes FACW

2.

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
_Y_ 2-Dominance Test is >50%

3 - Prevalence Index is <3.0'

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation1 (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

® N o o~ w

9.

10.

1.

12.

. 100 = Total Cover
Woody Vine Stratum (Plot size: 30 )

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

S

= Total Cover

Hydrophytic
Vegetation v

Present? Yes No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




Wetland J - DP 2

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-12+ 10YR 5/1 80 7.5 YR 4/6 20 C PL SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):

Type:
Depth (inches):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Durham/Durham 8/1/2018

Sampling Date:

Wetland K-L - DP 3

State: NC Sampling Point:

Investigator(s): Charlie Neaves Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): None Slope (%): 0

Subregion (LRR or MLRA): MLRA 136 Lat; 36.163586 Long: ~78.912404 Datum:

Soil Map Unit Name: Tatum Silt Loam NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No__ (If no, explain in Remarks.)

Are Vegetation , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes /_ No__
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

Wetland is a floodplain bench within a narrow, confined valley.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Surface Water (A1)
High Water Table (A2)

___ True Aquatic Plants (B14)

Hydrogen Sulfide Odor (C1)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

__ Saturation (A3) _¥_ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

_¥_ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) __ Geomorphic Position (D2)

__ Inundation Visible on Aerial Imagery (B7) __ Shallow Aquitard (D3)

__ Water-Stained Leaves (B9) __ Microtopographic Relief (D4)

__ Aquatic Fauna (B13) __ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes__ No ; Depth (inches):

Saturation Present? Yes___ No_Y  Depth (inches): Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

. X Wetland K-L - DP 3
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

iza: 30 :
Tree St.ratum (Plot SIZG.‘. ) % Cover _Species? _Status Number of Dominant Species
1. Fraxinus pennsylvanica 20 Yes FACW That Are OBL, FACW, or FAC: 3 (A)
o Diospyros Virginiana 20 Yes FAC
' Total Number of Dominant
3. Species Across All Strata: 3 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 40 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 19 ) FACWspecies ____ x2=
1. FAC species x3=
2. FACU species x4 =
3. UPL species x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 60 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. N . .
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
60 _ Woody vine — All woody vines greater than 3.28 ft in
. g Total Cover height.
Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
= Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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Wetland K-L - DP 3

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-12+ 10YR 5/1 90 10YR 6/8 10 C PL CL
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

Stratified Layers (A5) v Depleted Matrix (F3) (MLRA 136, 147)

2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
Redox Depressions (F8) __ Other (Explain in Remarks)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes v No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Durham/Durham 8/1/2018

Sampling Date:

Wetland M-O - DP 4

State: NC Sampling Point:

Investigator(s): Charlie Neaves Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): Concave Slope (%): 0

Subregion (LRR or MLRA): MLRA 136 Lat: 36.163441 Long: ~78.914076 Datum:

Soil Map Unit Name: Georgeville Silt Loam NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes /_ No__
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

Vegetation significantly disturbed due to livestock grazing.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Surface Water (A1)
High Water Table (A2)

___ True Aquatic Plants (B14)

Hydrogen Sulfide Odor (C1)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
v Drainage Patterns (B10)

__ Saturation (A3) _¥_ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

_¥_ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) __ Geomorphic Position (D2)

__ Inundation Visible on Aerial Imagery (B7) __ Shallow Aquitard (D3)

__ Water-Stained Leaves (B9) __ Microtopographic Relief (D4)

__ Aquatic Fauna (B13) __ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes__ No ; Depth (inches):

Saturation Present? Yes___ No_Y  Depth (inches): Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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Wetland M-O - DP 4

VEGETATION (Four Strata) — Use scientific names of plants. Sampling Point:
. Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: 30 ) % Cover _Species? _Status Number of Dominant Species
1. Liquidambar styraciflua 20 Yes FAC That Are OBL, FACW, or FAC: 4 (A)
o Platanus occidentalis 10 Yes FACW
' Total Number of Dominant
3. Species Across All Strata: 4 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 30 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. FAC species x3=
2. FACU species x4 =
3. UPLspecies _~ x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 30 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. b ) )
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 30 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1. Smilax rotundifolia 50 Yes FAC
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
50 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




SOIL

. . Wetland M-O - DP 4
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-12+ 10YR 6/1 85 10YR 6/6 15 C PL L

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Dark Surface (S7)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

¥ Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):

Type:
Depth (inches):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Durham/Durham 8/1/2018

Sampling Date:

Wetland P-Q - DP 5

State: NC Sampling Point:

Investigator(s): Charlie Neaves Section, Township, Range:

Floodplain Slope (%): 0

Datum:

Local relief (concave, convex, none): Concave
-78.915578

Landform (hillslope, terrace, etc.):

Subregion (LRR or MLRA): MLRA 136 Lat; 36.16413

Long:

Soil Map Unit Name: Wehadkee Silt Loam NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No (If no, explain in Remarks.)
, Soil

, Sail

Are Vegetation v , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes v No

Are Vegetation , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Vegetation significantly disturbed due to livestock grazing.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area

Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

_Y_ Surface Water (A1)

_¥_ High Water Table (A2)

Y Saturation (A3)

__ Water Marks (B1)

___ Sediment Deposits (B2)

__ Drift Deposits (B3)

__ Algal Mat or Crust (B4)

___ Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

__ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)
_Y_ Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)
___ Other (Explain in Remarks)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

__ Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:
v

Surface Water Present? Yes
Water Table Present? Yes Y
Saturation Present? Yes Y

(includes capillary fringe)

No
No
No

Depth (inches): 0
Depth (inches): 0-12+
Depth (inches): 0-12+

Wetland Hydrology Present? Yes

'/ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

Wetland P-Q - DP 5

Sampling Point:

Tree Stratum (Plotsize: 30° )

Absolute Dominant Indicator
% Cover _Species? _Status

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: ! (A)

Total Number of Dominant
Species Across All Strata: 1 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: ! (A/B)

® N oo g~ 0N =

. = Total Cover
Sapling/Shrub Stratum (Plot size: 15 )

Prevalence Index worksheet:

Multiply by:

OBL species x1=

FACW species X2=

FAC species x3=

FACU species x4 =

UPL species x5=

Column Totals: (A) (B)

Total % Cover of:

Prevalence Index = B/A =

=2 © 0o No ok 0w =

0.

= Total Cover
Herb Stratum (Plot size: 5 )

1. Polygonum persicaria 80 Yes FACW

2.

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
_Y_ 2-Dominance Test is >50%

3 - Prevalence Index is <3.0'

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation1 (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

® N o o~ w

9.

10.

1.

12.

. 80 = Total Cover
Woody Vine Stratum (Plot size: 30 )

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

S

= Total Cover

Hydrophytic
Vegetation v

Present? Yes No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

. ) Wetland P-Q - DP 5
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-2 10YR 5/2 80 10YR 6/6 20 C PL SiL

2-12+ 10YR 6/2 80 10YR 5/6 20 C PL SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Durham/Durham 8/1/2018

Sampling Date:

Wetland R-S - DP 6

State: NC Sampling Point:

Investigator(s): Charlie Neaves Section, Township, Range:

Floodplain Local relief (concave, convex, none): 19N€ Slope (%): 0

Lat 36.163673, -78.916914

Landform (hillslope, terrace, etc.):

Subregion (LRR or MLRA): MLRA 136
Wehadkee Silt Loam

Long: Datum:

n/a

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No (If no, explain in Remarks.)
, Soil

, Sail

Are Vegetation v , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes v No

Are Vegetation , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Vegetation significantly disturbed due to livestock grazing.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area

Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

_Y_ Surface Water (A1)

_¥_ High Water Table (A2)

Y Saturation (A3)

__ Water Marks (B1)

___ Sediment Deposits (B2)

__ Drift Deposits (B3)

__ Algal Mat or Crust (B4)

___ Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

__ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)
_Y_ Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)
___ Other (Explain in Remarks)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
v Drainage Patterns (B10)

__ Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:
v

Surface Water Present? Yes
Water Table Present? Yes Y
Saturation Present? Yes Y

(includes capillary fringe)

No
No
No

Depth (inches): 0
Depth (inches): 0-12+
Depth (inches): 0-12+

Wetland Hydrology Present? Yes

'/ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland R-S-DP 6
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: 30 ) % Cover _Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 2 (A)
2 Total Number of Dominant
3. Species Across All Strata: 2 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. = Total Cover OBL spemes. — x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. Liquidambar styraciflua 30 Yes FAC FAC species X 3=
2. FACU species x4 =
3. UPL species x5=
4. ColumnTotals: _ Ay _ (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 30 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1. Microstegium vimeneum 40 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. N . .
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 40 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
= Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

. . Wetland R-S - DP 6
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-12+ 10YR 6/2 90 10YR 6/8 10 C PL CL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Dark Surface (S7)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

¥ Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):

Type:
Depth (inches):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Durham/Durham 8/3/2018

Sampling Date:

Wetland T-U - DP 7

State: NC Sampling Point:

Investigator(s): Charlie Neaves Section, Township, Range:

Floodplain Local relief (concave, convex, none): Concave Slope (%): 0

Lot 36.164400 -78.916073

Landform (hillslope, terrace, etc.):

Subregion (LRR or MLRA): MLRA 136 Datum:

Long:

Wehadkee Silt Loam n/a

NWI classification:

Soil Map Unit Name:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No (If no, explain in Remarks.)
, Soil

, Sail

Are Vegetation v , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes v No

Are Vegetation , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area

Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

Vegetation significantly disturbed due to livestock grazing. Groundwater discharge is intercepted by
an oxbow feature and drains to stream.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

_Y_ Surface Water (A1)

_¥_ High Water Table (A2)

Y Saturation (A3)

__ Water Marks (B1)

___ Sediment Deposits (B2)

__ Drift Deposits (B3)

__ Algal Mat or Crust (B4)

___ Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

__ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)
_Y_ Oxidized Rhizospheres on Living Roots (C3) _

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)
___ Other (Explain in Remarks)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes ¥
Water Table Present? Yes Y
Saturation Present? Yes Y

(includes capillary fringe)

No
No
No

Depth (inches): 0
Depth (inches): 0-12+
Depth (inches): 0-12+

Wetland Hydrology Present? Yes

'/ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

Wetland T-U - DP 7

Sampling Point:

Tree Stratum (Plotsize: 30° )

Absolute Dominant Indicator
% Cover _Species? _Status

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: ! (A)

Total Number of Dominant
Species Across All Strata: 1 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: 100 (A/B)

® N oo g~ 0N =

. = Total Cover
Sapling/Shrub Stratum (Plot size: 15 )

Prevalence Index worksheet:

Multiply by:

OBL species x1=

FACW species X2=

FAC species x3=

FACU species x4 =

UPL species x5=

Column Totals: (A) (B)

Total % Cover of:

Prevalence Index = B/A =

=2 © 0o No ok 0w =

0.

= Total Cover
Herb Stratum (Plot size: 5 )

1. Microstegium vimineum 80 Yes FAC

2.

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
_Y_ 2-Dominance Test is >50%

3 - Prevalence Index is <3.0'

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation1 (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

® N o o~ w

9.

10.

1.

12.

. 80 = Total Cover
Woody Vine Stratum (Plot size: 30 )

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

S

= Total Cover

Hydrophytic
Vegetation v

Present? Yes No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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Wetland T-U - DP 7

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-12+ 10YR 5/1 90 7.5YR 6/8 10 C PL CL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):

Type:
Depth (inches):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 8/3/2018

Applicant/Owner: \Wildlands Engineering state: NC Sampling Point: UPland DP 8

Investigator(s): Charlie Neaves Section, Township, Range:

Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): 19N€ Slope (%): 4
Subregion (LRR or MLRA): MLRA 136 Lat: 36161755 Long: ~78.912225 Datum:
Wehadkee Silt Loam n/a

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No (If no, explain in Remarks.)
Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes v No
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

. . " v

Hydr.ophyFlc Vegetation Present? Yes No y Is the Sampled Area /
Hydric Soil Present? Yes No within a Wetland? Yes No
Wetland Hydrology Present? Yes No

Remarks:

Vegetation significantly disturbed due to livestock grazing and pasture management.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) __ Surface Soil Cracks (B6)
___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)
__ Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes__ No ; Depth (inches):

Saturation Present? Yes___ No_Y  Depth (inches): Wetland Hydrology Present? Yes No /
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

Upland DP 8
Sampling Point: pan

. Absolute Dominant Indicator
ree Stratum (Plot size: o Cover _Species? atus
Tree Stratum (Plot size: 30 ) % C Species? _Stat

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: 0 (A)

Total Number of Dominant
Species Across All Strata: 1 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: 0 (A/B)

® N oo g~ 0N =

. = Total Cover
Sapling/Shrub Stratum (Plot size: 15 )

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x1=
FACW species X2=
FAC species x3=
FACU species x4 =
UPL species x5=
Column Totals: A~ . (B)

Prevalence Index = B/A =

=2 © 0o No ok 0w =

0.

= Total Cover
Herb Stratum (Plot size: 5 )

1. Schedonorus arundinaceus 100 Yes FACU

2.

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is <3.0'

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation1 (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

® N o o~ w

9.

10.

1.

12.

. 100 = Total Cover
Woody Vine Stratum (Plot size: 30 )

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

S

= Total Cover

Hydrophytic
Vegetation v
Present? Yes No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




SOIL

Sampling Point: Upland DP 8

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Stripped Matrix (S6)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks

0-1 10YR 5/1 90 7.5YR 6/6 10 C PL SiL

1-8 10YR 6/4 95 2.5YR 5 C M SiL

8-12 7.5YR 5/6 100 L

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils™:
__ Histosol (A1) Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)

___ Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)

___ Black Histic (A3) Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)

__ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

__ Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
__ 2cm Muck (A10) (LRR N) Redox Dark Surface (F6) __ Red Parent Material (TF2)
__ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
___ Thick Dark Surface (A12) Redox Depressions (F8) ___ Other (Explain in Remarks)
__ Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)

__ Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,

unless disturbed or problematic.

Restrictive Layer (if observed):

Type:
Depth (inches): Hydric Soil Present? Yes No v
Remarks:
US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 8/3/2018

Applicant/Owner: \Wildlands Engineering state: NC Sampling Point: UPland DP 9

Investigator(s): Charlie Neaves Section, Township, Range:

Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): 19N€ Slope (%): 8
Subregion (LRR or MLRA): MLRA 136 Lat: 36163811 Long: ~78.915347 Datum:
Wehadkee Silt Loam n/a

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No (If no, explain in Remarks.)
Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes v No
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

. . " v

Hydr.ophyFlc Vegetation Present? Yes No y Is the Sampled Area /
Hydric Soil Present? Yes No within a Wetland? Yes No
Wetland Hydrology Present? Yes No

Remarks:

Vegetation significantly disturbed due to livestock grazing and pasture managment.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) __ Surface Soil Cracks (B6)
___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)
__ Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes__ No ; Depth (inches):

Saturation Present? Yes___ No_Y  Depth (inches): Wetland Hydrology Present? Yes No /
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

Upland DP 9
Sampling Point: pan

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 0 (A)
2 Total Number of Dominant
3. Species Across All Strata: 2 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 0 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. FAC species x3=
2. FACU species x4 =
3. UPL species x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' 2 - Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Schedonorus arundinaceus 50 Yes FACU __ Problematic Hydrophytic Vegetation' (Explain)
2. Cynodon dactylon 50 Yes FACU
"Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . s
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
80 _ Woody vine — All woody vines greater than 3.28 ft in
. g Total Cover height.
Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
= Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point: Upland DP9

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Stripped Matrix (S6)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks

0-2 7.5YR 5/6 100 SiL

2-12+ 2.5YR 5/8 100 CL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils™:
__ Histosol (A1) Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)

___ Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)

___ Black Histic (A3) Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)

__ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

__ Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
__ 2cm Muck (A10) (LRR N) Redox Dark Surface (F6) __ Red Parent Material (TF2)
__ Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
___ Thick Dark Surface (A12) Redox Depressions (F8) ___ Other (Explain in Remarks)
__ Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)

__ Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,

unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes No v

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/7/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; ‘/étand W-DP10
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.162453 Long: ~78.908308 Datum:

Soil Map Unit Name: Tatum Gravelly Silt Loam (TaE) & Chewacla and Wehadkee (Ch) NWI classification: /@

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes Y No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation significantly disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) __ Surface Soil Cracks (B6)
___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) _¥ Drainage Patterns (B10)
Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



Wetland W- DP10

VEGETATION (Four Strata) — Use scientific names of plants. Sampling Point:
. Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: 30—) % Cover _Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 3 (A)
2 Total Number of Dominant
3. Species Across All Strata: 3 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 0 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 19 ) FACWspecies ____ x2=
1. Salix nigra 5 Yes OBL FAC species X 3=
2. FACU species x4 =
3. UPLspecies _~ x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 5 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 10 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. Impatiens pallida 5 Yes FACW
"Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 15 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




Wetland W- DP10

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-12 10YR 3/2 95 10YR 5/6 5 C PL Loam
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

Stratified Layers (A5) v Depleted Matrix (F3) (MLRA 136, 147)

2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
Redox Depressions (F8) __ Other (Explain in Remarks)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes v No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/8/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; ‘/étand V- DP11
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): <1
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.162286 Long: ~78.908970 Datum:

Soil Map Unit Name: Tatum Gravelly Silt Loam (TaE) & Chewacla and Wehadkee (Ch) NWI classification: /@

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes _ ¥ No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation significantly disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)

__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)

Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

_¥_lIron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland V - DP11
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (I?Iot S|z.e. ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 40 Yes FACW That Are OBL, FACW, or FAC: © (A)
o Liquidambar styraciflua 5 No FAC
' Total Number of Dominant
3. Species Across All Strata: 6 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 83 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 45 = Total Cover OBL spemes. x1=
Sapling/Shrub Stratum (Plot size: 19 ) FACW species X2=
1. Alnus serrulata 10 Yes OBL FAC species X 3=
2. Ligustrum sinense Yes FACU FACU species X4 =
3. Liquidambar styraciflua 2 No FAC UPL species X5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 17 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 20 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. Impatiens pallida 5 Yes FACW
"Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
25 _ Woody vine — All woody vines greater than 3.28 ft in
. g Total Cover height.
Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

) . Wetland V - DP11
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-6 10YR 3/2 98 10YR 4/6 2 C PL Loam

6-12 2.5Y 6/2 90 10YR 4/6 10 C PL Clay Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site

Applicant/Owner: Wildlands Engineering

City/County: Purham/Durham

Sampling Date: 3/8/2018

State: NC Sampling Point; YPland - DP12

Investigator(s): Win Taylor

Landform (hillslope, terrace, etc.): loodplain

Subregion (LRR or MLRA): MLRA 136

Lat: N 36.162495

Long:

Section, Township, Range:

Local relief (concave, convex, none): concave
-78.909099

Slope (%): <1

Datum:

Soil Map Unit Name:

Tatum Gravelly Silt Loam (TaE)

NWI classification: /2

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No

Are Vegetation v , Sail

, Sail

, or Hydrology

Are Vegetation , or Hydrology

significantly disturbed?

naturally problematic?

Are “Normal Circumstances” present? Yes

(If no, explain in Remarks.)

No‘/

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

. . n v

Hydr.ophyFlc Vegetation Present? Yes No y Is the Sampled Area /
Hydric Soil Present? Yes No within a Wetland? Yes No
Wetland Hydrology Present? Yes No_ ¥

Remarks:

Vegetation significantly disturbed due to livestock grazing.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Surface Water (A1)

High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)

Algal Mat or Crust (B4)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)
__ Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)
___ Other (Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No
No
No

Depth (inches):
Depth (inches):
Depth (inches):

Wetland Hydrology Present? Yes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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. ogs Upland - DP12
VEGETATION (Four Strata) — Use scientific names of plants. Sampling Point: _"
30 Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (I?Iot S|z.e: ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 10 Yes FACW That Are OBL, FACW, or FAC: | (A)
2 Juglans nigra 10 Yes FACU
' Total Number of Dominant
3. Species Across All Strata: 4 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 25 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 20 = Total Cover OBL spemes. —10 x1 20
Sapling/Shrub Stratum (Plot size: 15 ) FACW species ' ~ x2=
1. Juniperus virginiana 5 Yes FACU FAC species 19 x3= 45
2. FACU species 85 x 4 = 340
3. UPL species 0 x5=0
4. Column Totals: 110 (A) 405 (B)
5.
5 Prevalence Index =B/A= 37
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' 2 - Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 5 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Festuca rubra 60 Yes FACU __ Problematic Hydrophytic Vegetation' (Explain)
2. Trifolium repens 10 No FACU
3. Microstegium vimineum 15 No FAC "Indicators of hydric ;oil and wetland hydrglogy must
: be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
85 _ Woody vine — All woody vines greater than 3.28 ft in
. g Total Cover height.
Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




SOIL Sampling Point: Upland - DP12
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-4 10YR 5/3 Loam
4-12 10YR 5/4 Loam
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)
__ Stratified Layers (A5) ___ Depleted Matrix (F3) (MLRA 136, 147)
__ 2cm Muck (A10) (LRR N) __ Redox Dark Surface (F6) __ Red Parent Material (TF2)
__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
___ Thick Dark Surface (A12) __ Redox Depressions (F8) ___ Other (Explain in Remarks)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No v
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

Investigator(s): Win Taylor

City/County: Durham/Durham 3/8/2018

Sampling Date:

Wetland X - DP13

State: NC Sampling Point:

Section, Township, Range:

Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0

Landform (hillslope, terrace, etc.):

Subregion (LRR or MLRA): MLRA 136 Lat: N 36.162685 Long: ~78-909741 Datum:

Soil Map Unit Name: Tatum Gravelly Silt Loam (TaE) NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

Vegetation significantly disturbed due to livestock grazing.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

___ Surface Water (A1)
High Water Table (A2)

__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

___ Iron Deposits (B5) __ Geomorphic Position (D2)

__ Inundation Visible on Aerial Imagery (B7) __ Shallow Aquitard (D3)

_¥_ Water-Stained Leaves (B9) __ Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland X - DP13
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

iza: 30 :
Tree S.trat.um (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Salix nigra 5 Yes OBL That Are OBL, FACW, or FAC: 4 (A)
2 Total Number of Dominant
3. Species Across All Strata: 4 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 0 = Total Cover OBL spemes. x1=
Sapling/Shrub Stratum (Plot size: 19 ) FACW species X2=
1. Alnus serrulata 5 Yes OBL FAC species X 3=
2. FACU species x4 =
3. UPLspecies _~ x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 5 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 5 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. Impatiens pallida 20 Yes FACW
"Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 25 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

) . Wetland X - DP13
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-6 10YR 4/2 98 10YR 4/4 2 C PL Clay Loam

6-12 10YR 4/2 95 10YR 4/6 5 C PL Clay Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

Investigator(s): Win Taylor

City/County: Durham/Durham 3/8/2018

Sampling Date:

Wetland Y - DP14

State: NC Sampling Point:

Section, Township, Range:

Floodplain

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): cONcave Slope (%): 0

Subregion (LRR or MLRA): MLRA 136 Lat. N 36.163186 -78.910526

Long: Datum:

Tatum Gravelly Silt Loam (TaE) n/a

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No
, Soil
, Soil

(If no, explain in Remarks.)

No‘/

Are Vegetation v , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes

Are Vegetation , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Vegetation significantly disturbed due to livestock grazing.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area

Hydric Soil Present? Yes No within a Wetland? Yes / No
Wetland Hydrology Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

¥ Surface Water (A1)

High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)

__ Algal Mat or Crust (B4)
_¥_lIron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)
__ Aquatic Fauna (B13)

v
v

___ True Aquatic Plants (B14)
__ Hydrogen Sulfide Odor (C1)
__ Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)
___ Other (Explain in Remarks)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

__ Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:
v

Surface Water Present? Yes
Water Table Present? Yes Y
Saturation Present? Yes Y

(includes capillary fringe)

No
No
No

Depth (inches): 0.25
Depth (inches): 0- 12+
Depth (inches): 0- 12+

Wetland Hydrology Present? Yes

'/ No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland Y - DP14
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree. St.ratum (Plot S|.ze. ) % Cover _Species? _Status Number of Dominant Species
1. Liquidambar styraciflua 30 Yes FAC That Are OBL, FACW, or FAC: 3 (A)
2 Total Number of Dominant
3. Species Across All Strata: 3 (B)
4.
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 30 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. Alnus serrulata 10 Yes OBL FAC species X 3=
2. FACU species x4 =
3. UPL species x5=
4. ColumnTotals: _ Ay _ (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 10 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Impatiens pallida 5 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. N . .
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 5 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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Wetland Y - DP14

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-12 10YR 5/2 98 10YR 4/6 2 C PL Clay Loam
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

Stratified Layers (A5) v Depleted Matrix (F3) (MLRA 136, 147)

2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
Redox Depressions (F8) __ Other (Explain in Remarks)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes v No
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/7/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; Vétand Z-DP15
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.165525 Long: ~78.914278 Datum:

Soil Map Unit Name: Georgeville Silt Loam (GeC) NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes _ ¥ No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)

Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

___ Iron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland Z - DP15
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: 30 ) % Cover _Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 2 (A)
2 Total Number of Dominant
3. Species Across All Strata: 2 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 0 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. Liquidambar styraciflua 30 Yes FAC FAC species X 3=
2. FACU species x4 =
3. UPL species x5=
4. ColumnTotals: _ Ay _ (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 30 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 20 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. N . .
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 20 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1. Lonicera japonica 2 No FACU
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
2 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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Wetland Z - DP15

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-4 10YR 3/2 Loam
4-12 10YR 5/1 95 10YR 5/6 5 C PL Clay Loam
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
__ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

Stratified Layers (A5) v Depleted Matrix (F3) (MLRA 136, 147)

2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
Redox Depressions (F8) __ Other (Explain in Remarks)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes v No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/7/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; ‘/etiand AA-DP16
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.165970 Long: W -78.913447 Datum:

Soil Map Unit Name: Georgeville Silt Loam (GeC) NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes _ ¥ No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)

Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

_¥_ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

___ Iron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland AA- DP16
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree. St.ratum (Plot S|.ze. ) % Cover _Species? _Status Number of Dominant Species
1. Liquidambar styraciflua 5 Yes FAC That Are OBL, FACW, or FAC: © (A)
o Acer rubrum 5 Yes FAC Total Number of D.
otal Number of Dominant
3. Quercus alba 5 Yes FACU Species Across All Strata: 6 (B)
4.
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 83 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 15 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. Platanus occidentalis 10 Yes FACW FAC species X3 =
2. Liquidambar styraciflua 2 No FAC FACU species X4 =
3. UPL species x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 12 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 20 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. b ) )
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 20 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

) . Wetland AA- DP16
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-6 10YR 5/2 95 10YR 4/6 5 C PL Loam

6-12 2.5Y 5/2 80 10YR 4/6 20 C PL Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/7/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; Vétiend B8 -DP17
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.166107 Long: ~78.913458 Datum:

Soil Map Unit Name: Georgeville Silt Loam (GeC) NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes Y No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) __ Surface Soil Cracks (B6)
___ Surface Water (A1) __ True Aquatic Plants (B14) _¥ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) _¥ Drainage Patterns (B10)
Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Iron Deposits (B5)
__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)
__ Aquatic Fauna (B13)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland BB - DP17
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 2 (A)
2 Total Number of Dominant
3. Species Across All Strata: 2 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 0 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. Liquidambar styraciflua 5 Yes FAC FAC species X 3=
2. FACU species x4 =
3. UPL species x5=
4. ColumnTotals: _ Ay _ (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 5 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 10 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. N . .
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
10 _ Woody vine — All woody vines greater than 3.28 ft in
. g Total Cover height.
Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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Wetland BB - DP17

SOIL Sampling Point:
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-8 10YR 5/2 98 10YR 4/6 5 C PL Loam
8-12 2.5Y 6/2 85 10YR 4/6 15 C PL Loam
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
__ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

Stratified Layers (A5) v Depleted Matrix (F3) (MLRA 136, 147)

2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
Redox Depressions (F8) __ Other (Explain in Remarks)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes v No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site
Applicant/Owner: Wildlands Engineering

City/County: Purham/Durham

Sampling Date: 3/7/2018

Sampling Point; YPland - DP18

State: NC

Investigator(s): Win Taylor

Landform (hillslope, terrace, etc.):
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.165979

Floodplain

Section, Township, Range:

Local relief (concave, convex, none): concave

Slope (%): 0

-78.913396

Long: Datum:

Soil Map Unit Name: Georgeville Silt Loam (GeC)

NWI classification: /2

Are climatic / hydrologic conditions on the site typical for this time of year? Yes v No

Are Vegetation v , Sail , or Hydrology

Are Vegetation , Sail , or Hydrology

significantly disturbed?

naturally problematic?

(If no, explain in Remarks.)
No v

Are “Normal Circumstances” present? Yes

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Vegetation disturbed due to livestock grazing.

. ) n v

Hydr.ophyFlc Vegetation Present? Yes No Is the Sampled Area /
Hydric Soil Present? Yes No within a Wetland? Yes No
Wetland Hydrology Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Surface Water (A1)

High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)

Algal Mat or Crust (B4)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
__ Aquatic Fauna (B13)

___ True Aquatic Plants (B14)

__ Hydrogen Sulfide Odor (C1)

__ Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

__ Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)

___ Other (Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

__ Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water Table Present? Yes No Depth (inches):
Saturation Present? Yes No Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present? Yes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants.

. . Upland - DP18
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree. St.ratum (Plot S|.ze. % Cover _Species? _Status Number of Dominant Species
1. Liquidambar styraciflua 60 Yes FAC That Are OBL, FACW, or FAC: 2 (A)
2 Total Number of Dominant
3. Species Across All Strata: 3 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 66 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 60 = Total Cover OBL spemes. —0 x1 0
Sapling/Shrub Stratum (Plot size: 19 FACWspecies ©  x2=
1. Juniperus virginiana 20 Yes FACU FAC species 85 x3= 255
2 Liquidambar styraciflua No FAC FACU species 25 x4 = 100
3. Liriodendron tulipifera No FACU UPL species 0 x5=0
4. Column Totals: 110 (A) 355 (B)
5.
5 Prevalence Index =B/A= 32
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' 2 - Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 28 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) . o )
1 Microstegium vimineum 20 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. N . .
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 20 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 gnt.
1. Lonicera japonica 2 No FACU
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point: Upland - DP18
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-8 10YR 4/3 Loam
8-12 10YR 5/4 Clay Loam
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
__ Histosol (A1) __ Dark Surface (S7) __ 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147,148) __ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)
__ Stratified Layers (A5) ___ Depleted Matrix (F3) (MLRA 136, 147)
__ 2cm Muck (A10) (LRR N) __ Redox Dark Surface (F6) __ Red Parent Material (TF2)
__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
___ Thick Dark Surface (A12) __ Redox Depressions (F8) ___ Other (Explain in Remarks)

Sandy Mucky Mineral (S1) (LRR N, Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No v
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/7/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; Vet €C-bP19
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.166225 Long: W -78.913292 Datum:

Soil Map Unit Name: Georgeville Silt Loam (GeC) NWI classification: n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes _ ¥ No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

___ Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)

Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

___ Iron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Field Observations:

Surface Water Present? Yes___ No ; Depth (inches):

Water Table Present? Yes No ; Depth (inches):

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

. _ Wetland CC - DP19
Sampling Point:

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (I?Iot S|z.e. ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 15 Yes FACW That Are OBL, FACW, or FAC: 4 (A)
o Acer rubrum 15 Yes FAC
' Total Number of Dominant
3. Species Across All Strata: 4 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 30 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 15 ) FACWspecies _ x2=
1. Liquidambar styraciflua 5 Yes FAC FAC species X 3=
2. FACU species x4 =
3. UPLspecies _~ x5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 5 _ __ 4 - Morphological Adaptations1 (Provide supporting
) = Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 35 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. b ) )
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 35 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1.
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
0 = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




SOIL

. . Wetland CC - DP19
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-6 10YR 5/2 98 10YR 4/6 2 C PL Clay Loam

6-12 2.5Y 5/2 95 10YR 5/6 5 C PL Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont

Project/Site: Catfish Pond Mitigation Site City/County: Durham/Durham Sampling Date: 3/7/2018
Applicant/Owner: Wildlands Engineering state: NC Sampling Point; *Yetland PP -bP20
Investigator(s): Win Taylor Section, Township, Range:

Landform (hillslope, terrace, etc.): Floodplain Local relief (concave, convex, none): cONcave Slope (%): 0
Subregion (LRR or MLRA): MLRA 136 Lat: N 36.166372 Long: ~78.912973 Datum:

Soil Map Unit Name: Georgeville Silt Loam (GeC &GeB) & Wehadkee Silt Loam (Wh) NWI classification: /@

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘/_ No__ (If no, explain in Remarks.)

Are Vegetation v , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes__ No ‘/_
Are Vegetation , Sail , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes Y No Is the Sampled Area
Hydric Soil Present? Yes _ ¥ No within a Wetland? Yes / No
Wetland Hydrology Present? Yes _ Y No
Remarks:
Vegetation disturbed due to livestock grazing.
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

_Y Surface Water (A1) __ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
_¥_ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)

Y Saturation (A3) __ Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

__ Drift Deposits (B3) ___ Thin Muck Surface (C7) ___ Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

___ Iron Deposits (B5)

__ Inundation Visible on Aerial Imagery (B7)
_¥_ Water-Stained Leaves (B9)

__ Aquatic Fauna (B13)

Field Observations:

Surface Water Present? Yes_ Y  No __ Depth (inches): 1

Water Table Present? Yes Y No_____ Depth (inches): 0-12+

Saturation Present? Yes_ ¥ No_____ Depth (inches): 0-12+ Wetland Hydrology Present? Yes v No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



Wetland DD - DP20

VEGETATION (Four Strata) — Use scientific names of plants. Sampling Point:
. Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: 30 ) % Cover _Species? _Status Number of Dominant Species
1. Liquidambar styraciflua 40 Yes FAC That Are OBL, FACW, or FAC: 6 (A)
o Acer rubrum 20 Yes FAC
' Total Number of Dominant
3. Species Across All Strata: 6 (B)
4,
Percent of Dominant Species
S. That Are OBL, FACW, or FAC: 100 (A/B)
6.
7 Prevalence Index worksheet:
8 Total % Cover of: Multiply by:
. 60 = Total Cover OBL spemes. _— x1=
Sapling/Shrub Stratum (Plot size: 19 ) FACWspecies ____ x2=
1. Acer rubrum 5 Yes FAC FAC species X 3=
2. Platanus occidentalis 5 Yes FACW FACU species X4 =
3. Liquidambar styraciflua 2 No FAC UPL species X5=
4. Column Totals: (A) (B)
5.
5 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. __1-Rapid Test for Hydrophytic Vegetation
9' _Y_ 2-Dominance Test is >50%
16 ___ 3-Prevalence Index is 3.0
’ 12 _ __ 4 - Morphological Adaptations1 (Provide supporting
) £ =Total Cover data in Remarks or on a separate sheet)
Herb Stratum (Plot size: ) ) . o )
1 Microstegium vimineum 5 Yes FAC __ Problematic Hydrophytic Vegetation' (Explain)
2. b ) )
Indicators of hydric soil and wetland hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
' more in diameter at breast height (DBH), regardless of
7. height.
8. . . .
Sapling/Shrub — Woody plants, excluding vines, less
9. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
. of size, and woody plants less than 3.28 ft tall.
12.
' 5 = Total Cover mci)oh(:y vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plot size: 30 ) gnt.
1. Smilax rotundifolia 5 Yes FAC
2.
3.
4.
Hydrophytic
S. Vegetation v
6. Present? Yes No
S = Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




SOIL

. .. Wetland DD - DP20
Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
0-6 10YR 4/1 95 10YR 3/6 5 C PL Clay Loam

6-12 2.5Y 6/2 95 10YR 5/6 5 C PL Clay Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)

__ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

Dark Surface (S7)

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

Umbric Surface (F13) (MLRA 136, 122)

Piedmont Floodplain Soils (F19) (MLRA 148)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Restrictive Layer (if observed):

Hydric Soil Present? Yes v No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version
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IRT Field Meeting Notes — Catfish Pond February 23, 2018

Meeting Attendees
Ross Sullivan/USACE
Mac Haupt/NCDWR
Katie Merritt/NCDWR
Jeff Schaffer/NCDMS
Greg Melia/NCDMS
John Hutton/Wildlands
Chris Roessler/Wildlands

John Hutton and Chris Roessler of Wildlands Engineering, Inc. (Wildlands) led the group on a tour of the
Catfish Pond mitigation site in Bahama, NC. The purpose of the tour was to present the site to a group of
IRT members and to get input on the management/mitigation options proposed for the site. During the
tour, the group openly discussed the condition of the stream channels on the site and the design options
and crediting scenarios they felt would be most appropriate to restore and enhance the channels. The
accompanying map identifies the stream reach names.

The tour began with UT1, then visited Catfish Creek and its headwater reaches, and concluded with
Mountain Tributary. Comments provided during the site visit are listed below by reach.

UT1

Reach 1 includes an enhancement 2 approach to repair eroding banks and exclude livestock. The
existing RCP crossing pipe will be evaluated and replaced if it is deemed to be inadequate. A wetland
area shown on the accompanying map will be added to the project to protect that resource.

The group discussed the restoration approach on Reach 2 and eventually agreed with the proposal. The
drainage area is 77 acres and the channel becomes weakly defined through a wetland area due to
livestock trampling. The downstream end of the restoration reach should stably tie in with the existing
stream channel and remove the perched culvert. Another culvert will be installed where the proposed
crossing is located.

A ditch draining to Reach 2 is eligible for nutrient/buffer credit if it is shown to be at least 1 foot deep
and less than 3 feet deep. The BMP that was proposed for this ditch will no longer be implemented
because that precludes buffer/nutrient credits. The treatment effect of buffering the ditch will also
eliminate the need for the bmp.

Lower Reach 3 is enhancement 2. The IRT agreed with the approaches and credit generation on all
segments of UT1.

Catfish Creek

On Catfish Creek, the group started at Reach 6 and walked upstream. The IRT agreed with the
enhancement 2 approach on Reach 6 and the restoration approach on Reaches 3 and 5. The IRT
expressed some concerns about the extent to which cattle access Reaches 1A, 1B, 2, and 4, as well as
UT2. However, after some consideration the IRT accepted an enhancement 2 approach at a 2.5:1 ratio
on these reaches due to the overall uplift provided by the project and the immediate benefit to known



sensitive mussel populations in Mountain Creek. Wildlands also agreed that protecting the wetland
draining into UT1 was an important part of protecting water quality on the site and will add this to the
easement area.

Mountain Tributary

The IRT expressed some concerns on Mountain Tributary similar to the concerns above and due to the
disconnected nature of this reach. However, based on the considerations discussed above, the fact that
the IRT was just now letting providers know about the preference for connectivity, and the fact that the
two drainages were immediately adjacent the IRT accepted Mountain Tributary using an enhancement 2
approach at 2.5:1.

Summary and Conclusion

The IRT generally agreed with the light touch approach by Wildlands for the Site. However, Mac Haupt
said this was a notification that in the future reaches that are either disconnected from the main project
area or focused on cattle exclusion with minimal pressure or erosion would be subject to more along the
lines of a 3:1 or 4:1 credit ratio.

Contacts

Jeff Schaffer will serve as the Project Manager for NCDMS and the main point of contact. Chris Roessler
will be the Wildlands Project Manager and coordinate/submit project deliverables directly to Jeff
Schaffer for distribution to all NCIRT team members.

Action Items and Next Steps

e  Project Schedule — Wildlands is ready to proceed immediately with the Task 1 deliverable
(Categorical Exclusion) and does not anticipate project delays.

e After the jurisdictional determination has been conducted, any wetland areas that will be
impacted by the proposed work (filled or drained) will need to be identified and functional
replacement for those losses should be proposed and discussed in the draft mitigation plan.

e  USACE requires Jurisdictional (JD) stream/wetland calls for the project. Wildlands will coordinate
with Samantha Daley (or assigned) for on-site JD verification prior to mitigation plan submittal.

e Signage will be needed on all conservation easement areas.

This represents Wildlands’ interpretation of the meeting discussions. If any meeting attendees should
find any information contained in these meeting minutes to be in error and/or incomplete based on
individual comments or conversations, please notify Chris Roessler with corrections/additions as soon as
possible.

Sincerely,

Chris Roessler
croessler@wildlandseng.com
919.624.0905
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Chris Roessler

From: Haupt, Mac <mac.haupt@ncdenr.gov>

Sent: Friday, March 9, 2018 10:39 AM

To: Chris Roessler; Sullivan, Roscoe L lll CIV (US); Merritt, Katie; Wilson, Travis W.; Todd Tugwell;
andrea.w.hughes@usace.army.mil

Cc: John Hutton; Schaffer, Jeff; Melia, Gregory

Subject: RE: [External] Fwd: Catfish IRT minutes

Chris,

| believe your notes accurately reflected what was discussed on site. One thing | would like to emphasize is that final
agreement to ratios is at the Mitigation Plan stage.

Also, there was discussion about the need for addressing Crossing 2 and | believe you mentioned that in your notes as
well.

| do like the inclusion of the wetland area along UT1 Reach 1 and is why | agreed in general to the approach for the
upper reaches you noted (of apparent lesser cattle access). In addition, | am glad you noted our concerns for
disconnected reaches.

| am fine with the notes.

Thanks,
Mac

From: Chris Roessler [mailto:croessler@wildlandseng.com]

Sent: Friday, March 02, 2018 7:38 AM

To: Haupt, Mac <mac.haupt@ncdenr.gov>; Sullivan, Roscoe L Il CIV (US) <Roscoe.L.Sullivan@usace.army.mil>; Merritt,
Katie <katie.merritt@ncdenr.gov>; Wilson, Travis W. <travis.wilson@ncwildlife.org>; Todd Tugwell
<todd.tugwell@usace.army.mil>; andrea.w.hughes@usace.army.mil

Cc: John Hutton <jhutton@wildlandseng.com>; Schaffer, Jeff <jeff.schaffer@ncdenr.gov>; Melia, Gregory
<gregory.melia@ncdenr.gov>

Subject: [External] Fwd: Catfish IRT minutes

CAUTION:

Hi IRT members. Attached are the meeting minutes and map from last Friday’s meeting at the Catfish Pond full delivery
site. Please let me know if you have comments on them.
Thanks and have a great weekend, Chris

Get Outlook for iOS

From: Chris Roessler <croessler@wildlandseng.com>
Sent: Thursday, March 1, 2018 2:05 PM

Subject: Catfish IRT minutes

To: Schaffer, Jeff <jeff.schaffer@ncdenr.gov>
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Catfish Pond Existing Conditions Photographs

Catfish Creek (R1-R2)

Catfish Creek (R3)

Catfish Pond Mitigation Site Appendix 5
DMS ID No. 100039 April 2019



Catfish Creek (R4)

Catfish Creek (R5)

Catfish Pond Mitigation Site Appendix 5
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Catfish Creek (R6)

Catfish Creek (R7)
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Mountain Tributary

UT1 (R1)
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UT1 (R2-R3)

UT1 (R4)
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UT1 tributary (buffer credit only)

uT2
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Catfish Pond livestock
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Catfish Pond Existing Conditions Geomorphic Parameters

Catfish Creek | Catfish Creek UT1 Reach 2
Parameter Notation | Units - Reach 4 - Reach 6
min max min max min max
stream type E6 - Céb
drainage area DA sq mi 0.09 0.10 0.16
bankfull cross-sectional Aot S 6.4 ) 71
area
avg velocity during
bankfull event Vokf fps 2.8 3.0
Cross Section
width at bankfull Whkf feet 7.0 - 16.7
maximum depth at
bankfull dmax feet 1.3 - 0.9
mean depth at
bankfull dokf feet 0.9 - 0.4
bankfull width to depth
ratio kaf/dbkf 7.7 - 39.5
low bank height feet 2.9 - 1.9
bank height ratio BHR 2.2 - 2.2
floodprone area
width Wipa feet 12 - 22
entrenchment ratio ER 1.7 - 1.3
Slope
feet/
valley slope Svalley foot 0.016 0.049 0.020
feet,
channel slope Schannel foot/ 0.008 - 0.020
Profile
Bkf pool cross-
sectional area Apool SF 6.5 ) )
pool area ratio Apool/Abks 0.8 - -
max pool depth at
bankfull Apool feet 14 ’ ’
pool depth ratio dpool/dbkf 1.17 - -
pool width at
bankfull Woool feet 7.1
pool width ratio Wpool/ Wk 0.8 - -
Pattern
sinuosity K 1.1 1.04 1.06
belt width Whit feet NA NA NA
meander width ratio Whit/ Wk NA NA NA
meander length Lm feet NA NA NA
meander length ratio Lon/Whkf NA NA NA
linear wavelength LW NA NA NA
linear wayelength LW /W NA NA NA
ratio
radius of curvature Rc feet NA NA NA
radius of curvature Re/ W NA NA NA

ratio
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Catfish Pond Existing Conditions Geomorphic Parameters

Catfish Creek | Catfish Creek Catfish Creek - Catfish Creek - Reach 7
. X - Reach 2 - Reach 3 Reach 5
Parameter Notation Units
. . . . above
min max min max min max min max
confluence
stream type ES5b/E4b E4 Cab Cab
drainage area DA sq mi 0.03 0.08 0.10 0.31
bankfull cross-sectional| SF 1.8 4.7 4.4 6.2 7.5 14.9 3.8
area
avg velocity during
bankfull event Vbkf fps 4.0 3.8 3.1 4.2 5.6 7.5 5.0
Cross Section
width at bankfull Whkf feet 3.3 5.8 8.0 10.9 7.2 8.6 7.5
maximum depth at
bankfull dmax feet 0.7 1.2 0.8 0.9 1.2 2.2 0.9
mean depth at dokt feet 06 0.8 05 06 0.7 1.0 05
bankfull
bankfull V‘r"a‘ilt: todepth) /e 5.9 7.2 144 | 190 6.9 18.9 14.8
low bank height feet 1.3 1.7 1.1 1.3 1.3 2.1 1.2
bank height ratio BHR 2.0 14 14 1.5 1.1 1.7 14
floodprone area Wipa feet 3.5 28 16 35 10 31 18
width
entrenchment ratio ER 1.1 4.9 1.5 4.4 1.4 2.4 2.4
Slope
valley slope Svalley t‘izct/ 0.048 0.017 0.036 0.026 0.05
channel slope Schannel fgztt/ 0.04 0.018 0.031 0.027 0.049
Profile
Bkf pool cross-
sectional area Apool SF ) ) ) )
pool area ratio Apool/Abks - - - -
max pool depth at
bankfull Apool feet
pool depth ratio dpoot/ Aok - : - -
pool width at
bankfull Woool | feet
pool width ratio Wpool/ Whk - - - _
Pattern
sinuosity K 1.15 1.14 1.05 1.04
belt width Whit feet NA NA NA NA
meander width ratio Whit/ Wk NA NA NA NA
meander length Lm feet NA NA NA NA
meander length ratio Lon/Whkf NA NA NA NA
linear wavelength LW NA NA NA NA
linear wa\_/elength LW /W NA NA NA NA
ratio
radius of curvature Rc feet NA NA NA NA
radius of c.urvature R/ W NA NA NA NA
ratio
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Catfish Pond Existing Conditions Geomorphic Parameters

UT1 Reach 1 UT1 Reach 4 uT2 Mountain Trib
Parameter Notation Units
min max min max min max min max
stream type E4 E4b C3b/Cab E4b
drainage area DA sq mi 0.09 0.17 0.05 0.05
bankfull cross-sectional Aot S 3.9 51 49 6.2 21 5
area
avg velocity during
bankfull event Vbkf fps 3.2 3.4 3.5 5.1 5.2 4.4
Cross Section
width at bankfull Whkf feet 6.0 8.0 6.2 8.1 4.6 4.6
maximum depth at
bankfull dmax feet 0.9 1.5 0.9 1.1 0.7 0.8
mean depth at doks feet | 0.6 0.8 0.7 0.8 05 05
bankfull
bankfull width to depth| - =/ 73 | 124 | 92 | 105 10.0 8.3
ratio
low bank height feet 1.5 2.1 11 1.7 1.9 1.2
bank height ratio BHR 14 1.8 1.2 1.5 2.6 14
floodprone area Wipa feet | 10 38 22 8 12
width
entrenchment ratio ER 1.3 6.4 2.8 3.6 1.7 2.7
Slope
feet/
valley slope Svalley 0.015 0.043 0.07 0.04
foot
feet/
channel slope Schannel foot 0.014 0.038 0.063 0.034
Profile
Bkf pool cross-
sectional area Apool SF ) ) ) )
pool area ratio Apool/Abks - - - N
max pool depth at
bankfull ool feet ; ] ; ;
pool depth ratio dpoot/ Aok - - - _
pool width at
bankfull Woool feet
pool width ratio Wpool/ Wk - - - -
Pattern
sinuosity K 1.11 1.10 1.13 1.17
belt width Whit feet NA NA NA NA
meander width ratio Whit/ Wk NA NA NA NA
meander length Lm feet NA NA NA NA
meander length ratio Lon/Whkf NA NA NA NA
linear wavelength LW NA NA NA NA
linear wayelength LW /W NA NA NA NA
ratio
radius of curvature Rc feet NA NA NA NA
radius of c.urvature Re/ W NA NA NA
ratio
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Proposed Geomorphic Parameters — Catfish Pond Mitigation Site

Catfish R4 Catfish R6 UT1 R2 UT1R3
Notation | Units
Min Max Min Max Min Max Min Max
stream type c4 B4a Cc4 B4da
drainage area DA sq mi 0.09 0.11 0.16 0.16
design Q ofs 17.0 209 206 218
discharge
bankfull
cross- Abkf SF 5.8 5.3 9.9 4.9
sectional area
avg velocity
during Vbkf fps 3.0 4.0 2.1 4.4
bankfull event
Cross-Section
width at
bankfull Whkf feet 8.5 8.5 11.5 8.0
maximum
depth at dmax feet 0.9 1.2 0.9 1.1 1.0 1.3 0.9 1.1
bankfull
mean depth
at bankfull dokf feet 0.7 0.6 0.9 0.6
bankfull width
12. 13. 13.4 13.
to depth ratio Wit/ dois 6 3.8 3 3.0
h
max dept dmaxddoi | feet 16 16 15 15
ratio
bank height BHR 1.0 1.0 1.0 1.0 1.0 11 1.0 1.0
ratio
floodprone w feet | 19 ; 12 21 25 58 11 20
area width fea
entrenchment ER 2.2 - 1.4 25 2.2 5.0 1.4 25
ratio
Slope
valley slope Svalley J;‘Z{ 0.0199 0.0457 0.0225 0.0400
channel slope Schnl };th/ 0.0142 0.0428 0.0051 0.0536
Profile
. feet/
riffle slope Srifle foot 0.0158 | 0.0264 | 0.0310 | 0.0450 | 0.0069 | 0.0123 | 0.0486 | 0.0554
riffle slope | o s 11 1.9 0.8 1.1 1.4 2.4 0.9 1.0
ratio
feet/
pool slope Sp foot 0.0000 | 0.0057 | 0.0400 | 0.0610 | 0.0000 | 0.0020 | 0.0517 | 0.0517
poolslope | ¢ o 0.0 0.4 1.0 15 0.0 0.4 1.0 1.0
ratio
pool-to-pool Lo | feet | 48 61 13 51 36 64 11 28
spacing
pool spacing |~ 5.7 7.2 15 6.0 3.4 5.6 1.4 35
ratio
pool cross- Apool SF 17.4 9.9 19.4 12,6
sectional area
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Catfish R4 Catfish R6 UT1 R2 UT1R3
Notation | Units
Min Max Min Max Min Max Min Max
poolarea |\ @ /A 3.0 1.9 2.0 26
ratio
maximum
pool depth dpool feet 2.3 2.3 2.6 3.0
pool depth
) dpool/dbk 3.3 3.8 2.9 5.0
ratio
pool width at
bankfull Wpool feet 133 10.2 13.5 10.8
pool width |\ Wi 1.6 1.2 12 1.4
ratio
Pattern
sinuosity K 1.18 1.04 1.23 1.02
belt width Whit feet 21 38 - - 33 48 - -
meander
width ratio Wblt/kaf 2.5 4.5 - - 2.9 4.2 - -
linear
wavelength
(formerly Lw feet 51 89 - - 77 101 - -
meander
length)
linear
wavelength
ratio
(formerly LW /Wps 6.0 10.5 - - 6.7 8.8 - -
meander
length ratio)
meander
length Lm feet 109 120 - - 93 125 - -
meander
length ratio L/ Whks 12.8 14.1 - - 8.1 10.9 - -
radius of Re feet | 21 35 - - 18 26 - -
curvature
radius of
curvature Re/ Whkf 2.5 4.1 - - 1.6 2.3 - -
ratio
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Reference Reach Geomorphic Parameters — Catfish Pond Mitigation Site

UT to Varnals UT to Wells
Creek Creek Agony Acres UT to Cedar Creek | UT to Henry Fork
Parameter Notation Units min max min max min max Min Max min max
stream type C4/E4 c4/1 B3 c4 B4a
drainage area DA sq mi 0.41 0.13 0.15 0.11 0.05
bankfull Quis fs 54.0 15 37 23.6 12
discharge
bankfull cross- Akt S| 103 | 123 | 39 6.3 7.4 4.2 13 3.6
sectional area
average
velocity during Vbkf fps 4.4 5.2 3.8 4.9 5.2 6.1 3.8 5.4
bankfull event
Cross-Section
width at Whis feet | 93 | 105 | 6.2 8.6 11.1 7.3 3.2 7.7
bankfull
maximum
depth at dmax feet 1.5 1.7 0.9 1.4 1 1.1 0.8 0.7
bankfull
mean depth at
bankfull dpkf feet 1.1 1.2 0.6 1.0 0.7 0.6 0.5 0.6
bankfull width
to depth ratio kaf/dbkf 8.1 9.3 6.1 12.6 16.6 12.6 5.2 16.4
depth ratio Amax/ dbks 1.4 1.4 1.4 2.2 1 1.9 1.3 1.5
bank height BHR 1.0 1.4 2.5 1.0 1.0 1.0 1.3
ratio
floodprone Wipa feet | 60 | 100 | 16 22 25 20.1 6.3 133
area width
entrenchment ER 57 | 10 1.9 3.4 2.3 2.7 1.7 2.0
ratio
Slope
valley slope Svalley ft/ft 0.020 0.028 0.05 0.0173 0.046
channel slope Schannel ft/ft 0.017 0.0197 0.049 0.0156 0.042
Profile
riffle slope Srifle ft/ft | 0.024 | 0.057 | 0.017 0.078 N/A N/A 0.0064 0.0493 0.05 0.07
“ff'rztsi';’pe Sl Schannel 14 | 34 | 09 | 40 | NA | NA | 04 3.2 13 18
pool slope Spool ft/ft 0.00 | 0.015 0.0 0.008 N/A N/A 0.0078 0.0136 0.000 0.016
pocr’;tsi'gpe Spool/Schannel 000 [0015| 000 | 040 | N/A | NA | 05 0.9 0.0 0.4
pool-to-pool Lo feet | 7.8 | 82 17 63 N/A | N/A | 176 24.1 141 | 249
spacing
p°°'r:fizc'”g Lo-o/ Wkt 05 | 56 | 21 79 | NnA | NA | 24 3.3 2.6 4.6
pool cross-
sectional area Apool SF 22.0 22.7 6.2 8.9 9.8 N/A N/A N/A N/A
at bankfull
pool area ratio Apool/Abkf 1.8 1.9 1.2 1.7 1.3 1.0 N/A N/A
maximum pool dpool
depth at feet 2.5 2.6 1.6 1.9 1.6 1.4 1.5 N/A N/A
bankfull
Catfish Pond Mitigation Site Appendix 5

DMS ID No. 100039

January 2019



UT to Varnals UT to Wells
Creek Creek Agony Acres UT to Cedar Creek | UT to Henry Fork
Parameter Notation Units | min max min max min max Min Max min max
| h
oy oot/ dbis 30 | 31 | 23 | 27 23 25 N/A | N/A
pool width at
bankfull Wpool feet 15.1 18.6 6.0 10.0 8.5 4.1 N/A N/A
pO?L‘t"i'c')dth Woool/Wkf 10 | 13 | 09 15 0.8 0.6 NA | ON/A
Pattern
sinuosity K 1.20 14 1.04 1.05 1.1
belt width Whit feet 15 45 10 35 N/A N/A 3.2 5.7 N/A N/A
meander Wt | i/ 10 | 30 | 13 | 44 | NA | NA | 04 08 | NA | N/A
linear
wavelength
(formerly Lm feet 16 47 35 70 N/A N/A N/A N/A N/A N/A
meander
length)
linear
wavelength
ratio (formerly Lin/Whkf 1.1 3.2 4.4 8.8 N/A N/A N/A N/A N/A N/A
meander
length ratio)
meander
length Lm feet - - - - N/A N/A 10.2 17 N/A N/A
meander
length ratio Lin/Wokf - - -- -- N/A N/A 1.4 2.3 N/A N/A
radius of Re feet | 83 | 47.3 | 23 32 N/A | N/A | 53 126 N/A N/A
curvature
radius of
curvature ratio Re/ Wikt 057 | 32 0.3 4.0 N/A N/A 0.7 1.7 N/A N/A
Sediment
o (Riffle only
dso Description count)
d1s mm 2.9 0.1 2.0 i 2.8
dss mm 9.2 0.6 12.9 ) 16
Reach Wide dso mm 15 4.5 50.6 i 34
dga mm 56 53 168.1 ) 64
dgs mm 88 96 >2048.0 i 101
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Catfish Creek R4 — XS 6 Run
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10.9 discharge rate (cfs)
1.08 Froude number

Appendix 5 — Existing Geomorphology
April 2019




Catfish Pond Reachwide Pebble Counts

Catfish Creek Reach 3, Reachwide
Pebble Count Particle Distribution
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Catfish Creek Reach 5, Reachwide
Pebble Count Particle Distribution
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Catfish Creek Reach 7, Reachwide
100 Pebble Count Particle Distribution
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UT1 R1, Reachwide
Pebble Count Particle Distribution
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UT1 R3, Reachwide
Pebble Count Particle Distribution
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Catfish Pond Mitigation Site Nutrient Removal Calculations

Use the dominant land use so livestock exclusion where this applies (acc. Greg Melia).
Use agricultural runoff filtration where hay is grown. Use dominant land use on lateral drainages.
Don't double count livestock exclusion and nutrient removal from agricultural runoff.
Some area is mostly fallow/buffer so no nutrient removal there.

Cattle Exclusion
20.65 total area (acres) of restored riparian buffers inside of livestock exclusion fences. CE as of 31Jan2019
1054.0 TN (51.04 lbs per acre)
87.3 TP (4.23 lbs per acre)

Agriculture
0 total area (acres) of restored riparian buffers adjacent to agricultural fields (where hay is grown)
0.0 TN (75.77 Ibs per acre)
0.0 TP (4.88 Ibs per acre)

Total nutrient removal
1054.0 TN Ibs
87.3 TP Ibs



Fecal Coliform Reduction

Estimating the amount of fecal coliform prevented from entering stream due to livestock exclusion

6.55E+11 colonies reduced per day
2.39E+14 colonies reduced per year

not about exclusion area, only about animal units.

Animal Un 35 46 animals, including 19 calves and 1 bull

Estimating fecal coliform reduction due to riparian buffer filtration

Runoff volume before mitigation
38.33 Q - accumulated direct runoff (in)
4.70 S - potential maximum retention

Runoff volume after mitigation
37.90 Q - accumulated direct runoff (in)
5.13 S - potential maximum retention

how much B, C, D soils?
% of total wshed
84.7 B
3.24C
12D

99.94

how much B, C, D soils?
% of total wshed
84.7 B
3.24 C
12D

99.94

Draw area in pasture that will be subject to these runoff estimates.

Before acres
130.9
130.9

After
110.25
110.25

Q(in) S
Catfish Pond 38.18

Q(in) S
Catfish Pond 37.76

For only where cows are present. CN
65.0
76.0
82.0
overall 67.4
For only where cows are present. CN by reac
63.0
74.0
81.0
overall 65.5
Load Load
reduction reduction
(colonies) (%)
Q (gallons) Annual load
4.85 1.36E+08 2.57E+14
2.57E+14
Q (gallons)
5.27 1.13E+08 3.21E+13 2.25E+14 87.5%

3.21E+13 2.25E+14

concentration is 1.894*10/6 for pastures under continual year-round grazing.

4.64E+14 total load reduction (colonies) from exclusion and buffer filtration



NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the "Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish 2. Date of evaluation: ~ 4/13/18

3. Applicant/owner name:  Wildland Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): Catfish R1A 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 2 [ Unable to assess channel depth.

12. Channel width at top of bank (feet): 3 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [ oPerennial flow  [s]Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+7Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (25 mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [~ water Supply Watershed ( [21 20 [Zm Fliv [Iv)
[~ Essential Fish Habitat [~ Primary Nursery Area ™ High Quality Waters/Outstanding Resource Waters
[~ Publicly owned property [~ NCDWR riparian buffer rule in effect ™ Nutrient Sensitive Waters
[~ Anadromous fish [~ 303(d) List [~ CAMA Area of Environmental Concern (AEC)
[~ Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
[ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA  Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[TA  Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[+ B NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[+B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[+.B [+IB  Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7. Water Quality Stressors —assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
[ B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

Odor (not including natural sulfide odors)

Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

Livestock with access to stream or intertidal zone

Excessive algae in stream or intertidal zone

Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

Other: (explain in "Notes/Sketch" section)

Little to ho stressors

minin
moo

OT1AA
«—ITeom

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

"B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

¢ C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes e No Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. {™ Yes {*3No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[¥* A Multiple aquatic macrophytes and aquatic mosses < 2 rF 5% oysters or other natural hard bottoms
) ' : o E - ;
(include liverworts, lichens, and algal mats) =i [T G Submerged aquatic vegetation

[vB Multiple sticks and/or leaf packs and/or emergent s 5 % [T H Low-tde refugia (pools)
vegetation %¥c© | Sand bottom

[ C  Multiple snags and logs (including lap trees) 2 % rJ 5% vertical bank along the marsh

[¥* D 5% undercut banks and/or root mats and/or roots 0= [T K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
11a.{" Yes {*No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
[¥ A Riffle-run section (evaluate 11c)
[¥B Pool-glide section (evaluate 11d)
[~ C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. In riffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check atleast one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
Ol e - | ™ Bedrock/saprolite

r iCH - | ™ Boulder (256 — 4096 mm)

IT7 [T B [T [T Cobble(64—256mm)

m [ [ D [T Gravel(2-64mm)

7 [T @ T [T sand(.062-2mm)

7 [T [ [T [T sidclay(<0.062 mm)

| i Ol - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[2Yes [*INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***iriikickiticriiokioritioriok

12a. 7 Yes {7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. (& Yes {2 No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

>1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[v Adult frogs

[ Aquatic reptiles

[ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[ Beetles (including water pennies)

[ Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[ Crustacean (isopod/amphipod/crayfish/shrimp)

[~ Damselfly and dragonfly larvae

[~ Dipterans (true flies)

[~ Mayfly larvae (Ephemeroptera [E])

I Megaloptera (alderfly, fishfly, dobsonfly larvae)

™ Midges/mosquito larvae

"~ Mosquito fish (Gambusia ) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

[~ Other fish

[~ Salamanders/tadpoles

I Snails

[~ Stonefly larvae (Plecoptera [P])

[ Tipulid larvae

B e S




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- [~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

<A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=8 B Moderate alteration to water storage capacity over a majority of the streamside area

[oC [3C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A [A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[ZC [2C Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
=Y [«1Y  Are wetlands present in the streamside area?
[IN [IN

Baseflow Contributors —assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

Stream bed or bank soil reduced (dig through deposited sediment if present)

None of the above

R
TMOO W

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

[T A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Urban stream (= 24% impervious surface for watershed)

Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach
Assessment reach relocated to valley edge

None of the above

1R
TMOO ®

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A A [IA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [B  From 50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [7D From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

.B B Non-mature woody vegetation or modified vegetation structure
-c [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
ip) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: —

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

ICA [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [3IB Maintained turf

[oc [2Cc [2Cc [3C [2Cc [3C  Pasture (no livestock)/commercial horticulture

<D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [* A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [T C  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

<A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B 3B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.7Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB 46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Date of Evaluation 4/13/18

Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO

Additional stream information/supplementary measurements included (Y/N)

NC SAM feature type (perennial, intermittent, Tidal Marsh Stream)

Intermittent

USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology HIGH HIGH
(2) Baseflow MEDIUM MEDIUM
(2) Flood Flow HIGH HIGH
(3) Streamside Area Attenuation HIGH HIGH
(4) Floodplain Access MEDIUM MEDIUM
(4) Wooded Riparian Buffer HIGH HIGH
(4) Microtopography MEDIUM MEDIUM
(3) Stream Stability MEDIUM MEDIUM
(4) Channel Stability MEDIUM MEDIUM
(4) Sediment Transport MEDIUM MEDIUM
(4) Stream Geomorphology HIGH HIGH
(2) Stream/Intertidal Zone Interaction NA NA
(2) Longitudinal Tidal Flow NA NA
(2) Tidal Marsh Stream Stability NA NA
(3) Tidal Marsh Channel Stability NA NA
(3) Tidal Marsh Stream Geomorphology NA NA
(1) Water Quality LOW LOW
(2) Baseflow MEDIUM MEDIUM
(2) Streamside Area Vegetation MEDIUM MEDIUM
(3) Upland Pollutant Filtration LOW LOW
(3) Thermoregulation HIGH HIGH
(2) Indicators of Stressors YES YES
(2) Aquatic Life Tolerance LOW NA
(2) Intertidal Zone Filtration NA NA
(1) Habitat HIGH HIGH
(2) In-stream Habitat HIGH HIGH
(3) Baseflow MEDIUM MEDIUM
(3) Substrate MEDIUM MEDIUM
(3) Stream Stability MEDIUM MEDIUM
(3) In-stream Habitat HIGH HIGH
(2) Stream-side Habitat HIGH HIGH
(3) Stream-side Habitat HIGH HIGH
(3) Thermoregulation HIGH HIGH
(2) Tidal Marsh In-stream Habitat NA NA
(3) Flow Restriction NA NA
(3) Tidal Marsh Stream Stability NA NA
(4) Tidal Marsh Channel Stability NA NA
(4) Tidal Marsh Stream Geomorphology NA NA
(3) Tidal Marsh In-stream Habitat NA NA
(2) Intertidal Zone Habitat NA NA
Overall HIGH HIGH




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildland Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): Catfish R1-R2 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3 [ Unable to assess channel depth.

12. Channel width at top of bank (feet): 3-5 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [TYes [7No If Yes, check all that appy to the assessment area.
I~ Section 10 water [~ Classified Trout Waters [~ Water Supply Watershed ( [21 20 [Zm Fliv [Iv)
I Essential Fish Habitat [ Primary Nursery Area [~ High Quality Waters/Outstanding Resource Waters
I~ Publicly owned property [ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
I~ Anadromous fish [~ 303(d) List [~ CAMA Area of Environmental Concern (AEC)
I Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
I~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[TA  Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[+ B NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[+B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[+.B [+*IB  Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
™ B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

Odor (not including natural sulfide odors)

Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

Livestock with access to stream or intertidal zone

Excessive algae in stream or intertidal zone

Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

Other: (explain in "Notes/Sketch" section)

Little to no stressors

7
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Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes [*>No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[¥ A Multiple aquatic macrophytes and aquatic mosses F 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent Low-tide refugia (pools)
vegetation Sand bottom

[T C  Multiple snags and logs (including lap trees) 5% vertical bank along the marsh

[T D 5% undercut banks and/or root mats and/or roots Little or no habitat
in banks extend to the normal wetted perimeter

[T E Little or no habitat

Check for Tidal
Marsh Streams
only

minininin
ARCTIO

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
v A Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
r HOH - | ™ Bedrock/saprolite

r e 2 | ™ Boulder (256 — 4096 mm)

IT7 [T B [T [T Cobble(64—256mm)

m o [ D [T Gravel(2-64mm)

7 B T 7 [T sand(.062-2mm)

7 [T @ [T [T sidclay (< 0.062 mm)

| i Ol - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

1 >1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[+ Adult frogs
Aquatic reptiles
Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
Beetles (including water pennies)
Caddisfly larvae (Trichoptera [T])
Asian clam (Corbicula)
Crustacean (isopod/amphipod/crayfish/shrimp)
Damselfly and dragonfly larvae
Dipterans (true flies)
Mayfly larvae (Ephemeroptera [E])
I Megaloptera (alderfly, fishfly, dobsonfly larvae)
I~ Midges/mosquito larvae
I Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
I~ Mussels/Clams (not Corbicula)
[ Other fish
I Salamanders/tadpoles
[~ Snails
[+ Stonefly larvae (Plecoptera [P])
I Tipulid larvae

RS A A A i A A




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- [~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

<A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=8 B Moderate alteration to water storage capacity over a majority of the streamside area

[oC [3C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A  [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[ZC [2C Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
[TY [3Y  Arewetlands present in the streamside area?
BN RN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[~ C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[v D  Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[v E  Stream bed or bank soil reduced (dig through deposited sediment if present)

I F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
7B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Urban stream (= 24% impervious surface for watershed)

Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach
Assessment reach relocated to valley edge

[T F  None of the above

R
mo O

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A A [WIA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [7B From50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [7D From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

.B B Non-mature woody vegetation or modified vegetation structure
-c [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: -

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

<A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Date of Evaluation 4/13/18
Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology HIGH
(2) Baseflow MEDIUM
(2) Flood Flow HIGH
(3) Streamside Area Attenuation HIGH
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer HIGH
(4) Microtopography MEDIUM
(3) Stream Stability MEDIUM
(4) Channel Stability MEDIUM
(4) Sediment Transport MEDIUM
(4) Stream Geomorphology HIGH
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality MEDIUM
(2) Baseflow MEDIUM
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance HIGH
(2) Intertidal Zone Filtration NA
(1) Habitat HIGH
(2) In-stream Habitat MEDIUM
(3) Baseflow MEDIUM
(3) Substrate MEDIUM
(3) Stream Stability MEDIUM
(3) In-stream Habitat MEDIUM
(2) Stream-side Habitat HIGH
(3) Stream-side Habitat HIGH
(3) Thermoregulation HIGH
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA
Overall HIGH




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng. 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): Catfish R3 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 2 [~ Unable to assess channel depth.

12. Channel width at top of bank (feet): 6 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
I~ Section 10 water [~ Classified Trout Waters [~ Water Supply Watershed ( [21 20 [Zm Fliv [Iv)
I Essential Fish Habitat [ Primary Nursery Area [~ High Quality Waters/Outstanding Resource Waters
I~ Publicly owned property [ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
I~ Anadromous fish [~ 303(d) List [~ CAMA Area of Environmental Concern (AEC)
I Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
I~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[* A Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[TB NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[7B 10 to 25% of channel unstable
[+3C > 25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[+.B [+*IB  Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
™ B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

Odor (not including natural sulfide odors)

Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

Livestock with access to stream or intertidal zone

Excessive algae in stream or intertidal zone

Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

Other: (explain in "Notes/Sketch" section)

Little to no stressors

7
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Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes [*>No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[T A Multiple aquatic macrophytes and aquatic mosses F 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent Low-tide refugia (pools)
vegetation Sand bottom

[T C  Multiple snags and logs (including lap trees) 5% vertical bank along the marsh

[“ D 5% undercut banks and/or root mats and/or roots Little or no habitat
in banks extend to the normal wetted perimeter

[T E Little or no habitat

Check for Tidal
Marsh Streams
only

minininin
ARCTIO

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
v A Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
r HOH - | ™ Bedrock/saprolite

r iCH - | ™ Boulder (256 — 4096 mm)

IT7 B [T [T [T Cobble(64—256mm)

m B I D [T Gravel(2-64mm)

7 [T B T [T sand(.062-2mm)

7 [T [T B [T sidclay (< 0.062 mm)

| i Ol - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

1 >1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[~ Adult frogs
Aquatic reptiles
Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
Beetles (including water pennies)
Caddisfly larvae (Trichoptera [T])
Asian clam (Corbicula)
Crustacean (isopod/amphipod/crayfish/shrimp)
Damselfly and dragonfly larvae
Dipterans (true flies)
Mayfly larvae (Ephemeroptera [E])
I Megaloptera (alderfly, fishfly, dobsonfly larvae)
I~ Midges/mosquito larvae
I Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
I~ Mussels/Clams (not Corbicula)
[ Other fish
I Salamanders/tadpoles
[~ Snails
I~ Stonefly larvae (Plecoptera [P])
I Tipulid larvae

RS A A A i A A




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- [~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=B [3B Moderate alteration to water storage capacity over a majority of the streamside area

[+3C [+IC Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
[TY [3Y  Arewetlands present in the streamside area?
BN RN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[~ C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[v D  Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[T E  Stream bed or bank soil reduced (dig through deposited sediment if present)

I F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
7B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Urban stream (= 24% impervious surface for watershed)

Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach
Assessment reach relocated to valley edge

[T F  None of the above

R
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Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A [OA  [IA 2 100-feet wide or extends to the edge of the watershed

[-B [2B [<B [73B From50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [ID From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

B B Non-mature woody vegetation or modified vegetation structure
-c [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: -

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology Low
(2) Baseflow MEDIUM
(2) Flood Flow LOW
(3) Streamside Area Attenuation MEDIUM
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography LOW
(3) Stream Stability LOW
(4) Channel Stability LOW
(4) Sediment Transport LOW
(4) Stream Geomorphology MEDIUM
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow MEDIUM
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance LOW
(2) Intertidal Zone Filtration NA
(1) Habitat LOW
(2) In-stream Habitat LOW
(3) Baseflow MEDIUM
(3) Substrate LOW
(3) Stream Stability LOW
(3) In-stream Habitat MEDIUM
(2) Stream-side Habitat HIGH
(3) Stream-side Habitat HIGH
(3) Thermoregulation HIGH
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA
Overall LOW




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): Catfish R4 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3ft [~ Unable to assess channel depth.

12. Channel width at top of bank (feet): 13 ft 13. Is assessment reach a swamp stream? [Cyes [2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: "2 Mountains (M) [+ Piedmont (P) I JInner Coastal Plain (1) [ Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [*lyes [ TNo If Yes, check all that appy to the assessment area.
I~ Section 10 water [ Classified Trout Waters [~ Water Supply Watershed ( [21 20 [Zm Fliv [Iv)
I Essential Fish Habitat [ Primary Nursery Area [~ High Quality Waters/Outstanding Resource Waters
I~ Publicly owned property [ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
I Anadromous fish [ 303(d) List [ CAMA Area of Environmental Concern (AEC)
I Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
I~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
7B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[<IB  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[TA  Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[+ B NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[*JA < 10% of channel unstable
[7B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[ A [+«JA Little or no evidence of conditions that adversely affect reference interaction

[7B [72B Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
™ B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

Odor (not including natural sulfide odors)

Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

Livestock with access to stream or intertidal zone

Excessive algae in stream or intertidal zone

Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

Other: (explain in "Notes/Sketch" section)

Little to no stressors

minin
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Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[s3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes " No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[¥ A Multiple aquatic macrophytes and aquatic mosses F 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent Low-tide refugia (pools)
vegetation Sand bottom

[¥* C  Multiple snags and logs (including lap trees) 5% vertical bank along the marsh

[T D 5% undercut banks and/or root mats and/or roots Little or no habitat
in banks extend to the normal wetted perimeter

[T E Little or no habitat

Check for Tidal
Marsh Streams
only

minininin
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Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
v A Riffle-run section (evaluate 11c)
[vB Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
r e I+ | ™ Bedrock/saprolite

o 2 ioH e [ Boulder (256 — 4096 mm)

I7 [T [T [ [T Cobble(64—256mm)

m o [ D [T Gravel(2-64mm)

M B [ 7 [ sand(062-2mm)

T B [T T [T sidclay(<0.062 mm)

| O r - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.fs7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

1 >1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[~ Adult frogs
Aquatic reptiles
Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
Beetles (including water pennies)
Caddisfly larvae (Trichoptera [T])
Asian clam (Corbicula)
Crustacean (isopod/amphipod/crayfish/shrimp)
Damselfly and dragonfly larvae
Dipterans (true flies)
I~ Mayfly larvae (Ephemeroptera [E])
I Megaloptera (alderfly, fishfly, dobsonfly larvae)
I~ Midges/mosquito larvae
I Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
I~ Mussels/Clams (not Corbicula)
[ Other fish
I Salamanders/tadpoles
[~ Snails
[+ Stonefly larvae (Plecoptera [P])
I Tipulid larvae

B A e




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- [¥ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

B [B Moderate alteration to water storage capacity over a majority of the streamside area

[oC [3C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
[TY [3Y  Arewetlands present in the streamside area?
BN RN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

I~ A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[~ C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[~ D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[v E  Stream bed or bank soil reduced (dig through deposited sediment if present)

I F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)

I~ B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Urban stream (= 24% impervious surface for watershed)

Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach
Assessment reach relocated to valley edge

[¥ F None of the above

=l = =
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Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A A [WIA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [7B From50 to < 100-feet wide

[7c [3Cc [2C [3C From 30 to<50-feet wide

oD [2D [2D [7D From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

B B Non-mature woody vegetation or modified vegetation structure
e [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
i) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: -

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[7c [3C [5C [7C [7C [ac Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
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25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

<8 [s1B  Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.[7Yes [aINo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology HIGH
(2) Baseflow HIGH
(2) Flood Flow HIGH
(3) Streamside Area Attenuation HIGH
(4) Floodplain Access HIGH
(4) Wooded Riparian Buffer HIGH
(4) Microtopography MEDIUM
(3) Stream Stability HIGH
(4) Channel Stability HIGH
(4) Sediment Transport HIGH
(4) Stream Geomorphology HIGH
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality MEDIUM
(2) Baseflow HIGH
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance HIGH
(2) Intertidal Zone Filtration NA
(1) Habitat HIGH
(2) In-stream Habitat HIGH
(3) Baseflow HIGH
(3) Substrate HIGH
(3) Stream Stability HIGH
(3) In-stream Habitat HIGH
(2) Stream-side Habitat HIGH
(3) Stream-side Habitat HIGH
(3) Thermoregulation HIGH
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA
Overall HIGH




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): Catfish R6 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3.5 " Unable to assess channel depth.

12. Channel width at top of bank (feet): 23 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [7size 1 (< 0.1 mi¥) [+1Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
[ Section 10 water [~ Classified Trout Waters [~ water Supply Watershed ( [21 20 [Zm Fliv [Iv)
[ Essential Fish Habitat I~ Primary Nursery Area [ High Quality Waters/Outstanding Resource Waters
[ Publicly owned property [~ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
[~ Anadromous fish 7 303(d) List [~ CAMA Area of Environmental Concern (AEC)
[~ Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
[~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[* A Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[TB NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[+B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [IA Little or no evidence of conditions that adversely affect reference interaction

[+"B [ 2B Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
7B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (notincluding natural sulfide odors)

[T E  Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

¥ F Livestock with access to stream or intertidal zone

[T G Excessive algae in stream or intertidal zone

[T H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

1 Other: (explain in "Notes/Sketch" section)

3 Little to no stressors

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes [*>No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[T A Multiple aquatic macrophytes and aquatic mosses < 2 I F 5% oysters or other natural hard bottoms
3 ' : © E : ;
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[¥B Multiple sticks and/or leaf packs and/or emergent S 5 % [T H Low-tde refugia (pools)
vegetation ¥c© i Sand bottom

[+ C  Multiple snags and logs (including lap trees) 2 % 3 5% vertical bank along the marsh

[T D 5% undercut banks and/or root mats and/or roots OZ= |I[ K Litle or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
VA Riffle-run section (evaluate 11c)
¥ B Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
r e I+ | ™ Bedrock/saprolite

r e 2 | ™ Boulder (256 — 4096 mm)

IT7 [T B [T [T Cobble(64—256mm)

m o [ D [T Gravel(2-64mm)

7 B T 7 [T sand(.062-2mm)

7T B T [T [T sidclay(<0.062 mm)

| i Ol - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

>1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
I~ Adult frogs

[ Aquatic reptiles

[ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[ Beetles (including water pennies)

[T Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[ Crustacean (isopod/amphipod/crayfish/shrimp)

[~ Damselfly and dragonfly larvae

[ Dipterans (true flies)

[ Mayfly larvae (Ephemeroptera [E])

[ Megaloptera (alderfly, fishfly, dobsonfly larvae)

[~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

[~ Other fish

I Salamanders/tadpoles

I Snails

I~ Stonefly larvae (Plecoptera [P])

I Tipulid larvae

e S




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- I~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=B [3B Moderate alteration to water storage capacity over a majority of the streamside area

[+3C [+IC Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
=Y [+«1Y  Are wetlands present in the streamside area?
[IN [IN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[T C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[¥ D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[¥* E  Stream bed or bank soil reduced (dig through deposited sediment if present)

[T F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
[T C  Urban stream (= 24% impervious surface for watershed)

[¥D Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach

[T E  Assessment reach relocated to valley edge

T F None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A [BIA  [IA [IA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [B  From 50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [7D From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

B B Non-mature woody vegetation or modified vegetation structure
-c [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: I

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [*JA  Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B [7B  Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pa2 Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology HIGH
(2) Baseflow HIGH
(2) Flood Flow HIGH
(3) Streamside Area Attenuation HIGH
(4) Floodplain Access HIGH
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography LOW
(3) Stream Stability MEDIUM
(4) Channel Stability MEDIUM
(4) Sediment Transport HIGH
(4) Stream Geomorphology MEDIUM
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow HIGH
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat HIGH
(2) In-stream Habitat HIGH
(3) Baseflow HIGH
(3) Substrate HIGH
(3) Stream Stability MEDIUM
(3) In-stream Habitat HIGH
(2) Stream-side Habitat HIGH
(3) Stream-side Habitat HIGH
(3) Thermoregulation HIGH
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA
Overall HIGH




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng. 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): Mountain Crib 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 1 [ Unable to assess channel depth.

12. Channel width at top of bank (feet): 4 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [ oPerennial flow  [s]Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
I~ Section 10 water [~ Classified Trout Waters [~ Water Supply Watershed ( [21 20 [Zm Fliv [Iv)
I Essential Fish Habitat [ Primary Nursery Area [~ High Quality Waters/Outstanding Resource Waters
I~ Publicly owned property [ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
I~ Anadromous fish [~ 303(d) List [~ CAMA Area of Environmental Concern (AEC)
I Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
I~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[TA  Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[+ B NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[+B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[+.B [+*IB  Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
™ B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

Odor (not including natural sulfide odors)

Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

Livestock with access to stream or intertidal zone

Excessive algae in stream or intertidal zone

Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

Other: (explain in "Notes/Sketch" section)

Little to no stressors

7
moo

«—ITem

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes [*>No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[¥ A Multiple aquatic macrophytes and aquatic mosses F 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent Low-tide refugia (pools)
vegetation Sand bottom

[¥* C  Multiple snags and logs (including lap trees) 5% vertical bank along the marsh

[T D 5% undercut banks and/or root mats and/or roots Little or no habitat
in banks extend to the normal wetted perimeter

[T E Little or no habitat

Check for Tidal
Marsh Streams
only

minininin
ARCTIO

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
v A Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
Ol e - | ™ Bedrock/saprolite

r iCH - | ™ Boulder (256 — 4096 mm)

IT7 B [T [T [T Cobble(64—256mm)

m o [ D [T Gravel(2-64mm)

7 [T B T [T sand(.062-2mm)

7 [T @ [T [T sidclay (< 0.062 mm)

| i Ol - ™ Detritus

s 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

1 >1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[+ Adult frogs
Aquatic reptiles
Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
Beetles (including water pennies)
Caddisfly larvae (Trichoptera [T])
Asian clam (Corbicula)
Crustacean (isopod/amphipod/crayfish/shrimp)
Damselfly and dragonfly larvae
Dipterans (true flies)
Mayfly larvae (Ephemeroptera [E])
I Megaloptera (alderfly, fishfly, dobsonfly larvae)
I~ Midges/mosquito larvae
I Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
I~ Mussels/Clams (not Corbicula)
[ Other fish
I Salamanders/tadpoles
[~ Snails
[+ Stonefly larvae (Plecoptera [P])
I Tipulid larvae

L A A B Y




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- [~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

B [B Moderate alteration to water storage capacity over a majority of the streamside area

[oC [3C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
[TY [IY  Are wetlands present in the streamside area?
BN EIN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[~ C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[v D  Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[v E  Stream bed or bank soil reduced (dig through deposited sediment if present)

I F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
7B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Urban stream (= 24% impervious surface for watershed)

Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach
Assessment reach relocated to valley edge

[T F  None of the above

R
mo O

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A [OA  [IA 2 100-feet wide or extends to the edge of the watershed

[-B [2B [<B [73B From50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [ID From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

.B B Non-mature woody vegetation or modified vegetation structure
-c [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: -

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond

Stream Category Pal

Notes of Field Assessment Form (Y/N)

Presence of regulatory considerations (Y/N)

Additional stream information/supplementary measurements included (Y/N)

NC SAM feature type (perennial, intermittent, Tidal Marsh Stream)

Date of Evaluation

Assessor Name/Organization

4/13/18

C.Lanza

NO
NO

Intermittent

USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology MEDIUM MEDIUM
(2) Baseflow MEDIUM MEDIUM
(2) Flood Flow MEDIUM MEDIUM
(3) Streamside Area Attenuation MEDIUM MEDIUM
(4) Floodplain Access MEDIUM MEDIUM
(4) Wooded Riparian Buffer MEDIUM MEDIUM
(4) Microtopography MEDIUM MEDIUM
(3) Stream Stability MEDIUM MEDIUM
(4) Channel Stability MEDIUM MEDIUM
(4) Sediment Transport MEDIUM MEDIUM
(4) Stream Geomorphology HIGH HIGH
(2) Stream/Intertidal Zone Interaction NA NA
(2) Longitudinal Tidal Flow NA NA
(2) Tidal Marsh Stream Stability NA NA
(3) Tidal Marsh Channel Stability NA NA
(3) Tidal Marsh Stream Geomorphology NA NA
(1) Water Quality MEDIUM MEDIUM
(2) Baseflow MEDIUM MEDIUM
(2) Streamside Area Vegetation MEDIUM MEDIUM
(3) Upland Pollutant Filtration LOW LOW
(3) Thermoregulation HIGH HIGH
(2) Indicators of Stressors YES YES
(2) Aquatic Life Tolerance HIGH NA
(2) Intertidal Zone Filtration NA NA
(1) Habitat HIGH
(2) In-stream Habitat HIGH
(3) Baseflow MEDIUM MEDIUM
(3) Substrate
(3) Stream Stability MEDIUM MEDIUM
(3) In-stream Habitat HIGH HIGH
(2) Stream-side Habitat HIGH HIGH
(3) Stream-side Habitat HIGH HIGH
(3) Thermoregulation HIGH HIGH
(2) Tidal Marsh In-stream Habitat NA NA
(3) Flow Restriction NA NA
(3) Tidal Marsh Stream Stability NA NA
(4) Tidal Marsh Channel Stability NA NA
(4) Tidal Marsh Stream Geomorphology NA NA
(3) Tidal Marsh In-stream Habitat NA NA
(2) Intertidal Zone Habitat NA NA
Overall HIGH




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1R1 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 1.5-2.5 " Unable to assess channel depth.

12. Channel width at top of bank (feet): 10-15 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
[ Section 10 water [~ Classified Trout Waters [~ water Supply Watershed ( [21 20 [Zm Fliv [Iv)
[ Essential Fish Habitat I~ Primary Nursery Area [ High Quality Waters/Outstanding Resource Waters
[ Publicly owned property [~ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
[~ Anadromous fish 7 303(d) List [~ CAMA Area of Environmental Concern (AEC)
[~ Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
[~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[* A Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[TB NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[7B 10 to 25% of channel unstable
[+3C > 25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[+.B [+*IB  Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
7B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

[v C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (notincluding natural sulfide odors)

[T E  Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

¥ F Livestock with access to stream or intertidal zone

[T G Excessive algae in stream or intertidal zone

[T H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

1 Other: (explain in "Notes/Sketch" section)

3 Little to no stressors

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes [*>No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[T A Multiple aquatic macrophytes and aquatic mosses < 2 I F 5% oysters or other natural hard bottoms
3 ' : © E : ;
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[¥B Multiple sticks and/or leaf packs and/or emergent S 5 % [T H Low-tde refugia (pools)
vegetation ¥c© i Sand bottom

[T C  Multiple snags and logs (including lap trees) 2 % 3 5% vertical bank along the marsh

[v D 5% undercut banks and/or root mats and/or roots OZ= |I[ K Litle or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
VA Riffle-run section (evaluate 11c)
¥ B Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
Ol e - | ™ Bedrock/saprolite

Ol e - | ™ Boulder (256 — 4096 mm)

IT7 B [T [T [T Cobble(64—256mm)

m o [ D [T Gravel(2-64mm)

7 [T T B [T sand(.062-2mm)

7 [T [T B [T sidclay (< 0.062 mm)

| i Ol - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

>1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
I~ Adult frogs

[ Aquatic reptiles

[ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[ Beetles (including water pennies)

[T Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[ Crustacean (isopod/amphipod/crayfish/shrimp)

[~ Damselfly and dragonfly larvae

[ Dipterans (true flies)

[ Mayfly larvae (Ephemeroptera [E])

[ Megaloptera (alderfly, fishfly, dobsonfly larvae)

[~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

[¥ Other fish

I Salamanders/tadpoles

I Snails

I~ Stonefly larvae (Plecoptera [P])

I Tipulid larvae

S




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- I~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=B [3B Moderate alteration to water storage capacity over a majority of the streamside area

[+3C [+IC Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
=Y [+«1Y  Are wetlands present in the streamside area?
[IN [IN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[T C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[¥ D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[¥* E  Stream bed or bank soil reduced (dig through deposited sediment if present)

[T F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
[T C  Urban stream (= 24% impervious surface for watershed)

[¥D Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach

[T E  Assessment reach relocated to valley edge

T F None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A [OA  [IA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [7B From50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [ID From 10 to < 30-feet wide

[TE [JE [&E [JE  <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

.B B Non-mature woody vegetation or modified vegetation structure
C [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: I

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

[+C [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow MEDIUM
(2) Flood Flow LOW
(3) Streamside Area Attenuation LOW
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer LOW
(4) Microtopography LOW
(3) Stream Stability LOW
(4) Channel Stability LOW
(4) Sediment Transport LOW
(4) Stream Geomorphology MEDIUM
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow MEDIUM
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat LOW
(2) In-stream Habitat LOW
(3) Baseflow MEDIUM
(3) Substrate LOW
(3) Stream Stability LOW
(3) In-stream Habitat MEDIUM
(2) Stream-side Habitat MEDIUM
(3) Stream-side Habitat LOW
(3) Thermoregulation HIGH
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA

Overall LOW




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 R2 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): .25 " Unable to assess channel depth.

12. Channel width at top of bank (feet): 10 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
[ Section 10 water [~ Classified Trout Waters [~ water Supply Watershed ( [21 20 [Zm Fliv [Iv)
[ Essential Fish Habitat I~ Primary Nursery Area [ High Quality Waters/Outstanding Resource Waters
[ Publicly owned property [~ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
[~ Anadromous fish 7 303(d) List [~ CAMA Area of Environmental Concern (AEC)
[~ Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
[~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[* A Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[TB NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[7B 10 to 25% of channel unstable
[+3C > 25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[7B [72B Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[*>C [»IC Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
¥ B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (notincluding natural sulfide odors)

[T E  Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

¥ F Livestock with access to stream or intertidal zone

[T G Excessive algae in stream or intertidal zone

[T H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

1 Other: (explain in "Notes/Sketch" section)

3 Little to no stressors

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. =] Yes " No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

A Multiple aguatic macrophytes and aquatic mosses T 2 [F 5% oysters or other natural hard bottoms
h - £ X .
(include liverworts, lichens, and algal mats) (=g [T G Submerged aquatic vegetation
T B Multiple sticks and/or leaf packs and/or emergent S 5 % [T H Low-tde refugia (pools)
vegetation ¥c© i Sand bottom
T C Multiple snags and logs (including lap trees) 2 % 3 5% vertical bank along the marsh
[T D 5% undercut banks and/or root mats and/or roots 0= [T K Little or no habitat

in banks extend to the normal wetted perimeter
[¥ E Little or no habitat

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
A Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
[¥ C  Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.
NP R C

Bedrock/saprolite

Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

Sand (.062 — 2 mm)

Silt/clay (< 0.062 mm)

Detritus

Artificial (rip-rap, concrete, etc.)

A00000583
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11d. [ Yes = No Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

>1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[~ Adult frogs

[~ Aquatic reptiles

[~ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[~ Beetles (including water pennies)

[~ Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[~ Crustacean (isopod/amphipod/crayfish/shrimp)

[~ Damselfly and dragonfly larvae

[ Dipterans (true flies)

[~ Mayfly larvae (Ephemeroptera [E])

[~ Megaloptera (alderfly, fishfly, dobsonfly larvae)

[~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

[~ Other fish

[¥ Salamanders/tadpoles

[~ Snails

[~ Stonefly larvae (Plecoptera [P])

[ Tipulid larvae

B s S




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- I~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=B [3B Moderate alteration to water storage capacity over a majority of the streamside area

[+3C [+IC Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
=Y [+«1Y  Are wetlands present in the streamside area?
[IN [IN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[T C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[¥ D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[¥* E  Stream bed or bank soil reduced (dig through deposited sediment if present)

[T F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
[T C  Urban stream (= 24% impervious surface for watershed)

[¥D Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach

[T E  Assessment reach relocated to valley edge

T F None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[TA  Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[*.C  Stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A [OA  [IA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [7B From50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

oD [2D [2D [ID From 10 to < 30-feet wide

[TE [JE [&E [JE  <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

.B .B Non-mature woody vegetation or modified vegetation structure
C [*.C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: I

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A [TA  Medium to high stem density

.B [7B  Low stem density

C [+-C  No wooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B [7B  Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

[+C [*7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow MEDIUM
(2) Flood Flow LOW
(3) Streamside Area Attenuation LOwW
(4) Floodplain Access LOW
(4) Wooded Riparian Buffer LOW
(4) Microtopography LOW
(3) Stream Stability LOW
(4) Channel Stability LOW
(4) Sediment Transport LOW
(4) Stream Geomorphology MEDIUM
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow MEDIUM
(2) Streamside Area Vegetation LOW
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation LOW
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat LOwW
(2) In-stream Habitat LOW
(3) Baseflow MEDIUM
(3) Substrate LOW
(3) Stream Stability LOW
(3) In-stream Habitat LOW
(2) Stream-side Habitat LOW
(3) Stream-side Habitat LOW
(3) Thermoregulation LOW
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA
Overall LOwW




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng. 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 R3 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 4 [” Unable to assess channel depth.

12. Channel width at top of bank (feet): 16 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [¥IPerennial flow [ Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [7size 1 (< 0.1 mi¥) [+1Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [~ water Supply Watershed ( [21 20 [Zm [Foiv [Iv)
[~ Essential Fish Habitat [~ Primary Nursery Area [ High Quality Waters/Outstanding Resource Waters
[~ Publicly owned property [~ NCDWR riparian buffer rule in effect ™ Nutrient Sensitive Waters
[~ Anadromous fish [~ 303(d) List [T CAMA Area of Environmental Concern (AEC)
[~ Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
[~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[* A  Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[TB NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[TA  Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[+ B NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[TA  <10% of channel unstable
[+B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[TA [7A Little or no evidence of conditions that adversely affect reference interaction

[+.B [+*IB  Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

Odor (not including natural sulfide odors)

Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

Livestock with access to stream or intertidal zone

Excessive algae in stream or intertidal zone

Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

Other: (explain in "Notes/Sketch" section)

Little to ho stressors

minin
moo

mininini
«—ITeom

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

"B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

¢ C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes fe No Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. {™ Yes {*3No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[T A Multiple aquatic macrophytes and aquatic mosses < 2 rF 5% oysters or other natural hard bottoms
) ' : o E - ;
(include liverworts, lichens, and algal mats) =i [T G Submerged aquatic vegetation

[vB Multiple sticks and/or leaf packs and/or emergent s 5 % [T H Low-tde refugia (pools)
vegetation %¥c© | Sand bottom

[* C  Multiple snags and logs (including lap trees) 2 % rJ 5% vertical bank along the marsh

[T D 5% undercut banks and/or root mats and/or roots 0= [T K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
11a.{" Yes {* No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
[¥ A Riffle-run section (evaluate 11c)
[¥B Pool-glide section (evaluate 11d)
[~ C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. In riffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
r HOH - | ™ Bedrock/saprolite

Ol e - | ™ Boulder (256 — 4096 mm)

I7 [T [T [ [T Cobble(64—256mm)

I o ID B [T Gravel(2-64mm)

7 [T B T [T sand(.062-2mm)

7 [T @ [T [T sidclay (< 0.062 mm)

| O r - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[2Yes [*INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life - assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a. 7 Yes {7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. (& Yes {2 No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

>1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[~ Adult frogs

[ Aquatic reptiles

[ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[ Beetles (including water pennies)

[ Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[ Crustacean (isopod/amphipod/crayfish/shrimp)

[ Damselfly and dragonfly larvae

[~ Dipterans (true flies)

[~ Mayfly larvae (Ephemeroptera [E])

I Megaloptera (alderfly, fishfly, dobsonfly larvae)

™ Midges/mosquito larvae

"~ Mosquito fish (Gambusia ) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

[~ Other fish

[~ Salamanders/tadpoles

I Snails

[~ Stonefly larvae (Plecoptera [P])

[ Tipulid larvae

B T e e Y S




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- [~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

=B [3B Moderate alteration to water storage capacity over a majority of the streamside area

[+3C [+IC Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[7B [73B  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[FSC [+C  Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
[TY [3Y  Arewetlands present in the streamside area?
BN RN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

Stream bed or bank soil reduced (dig through deposited sediment if present)

None of the above

minicinin
TMOO W

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.
[T A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)

[¥B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
[T C  Urban stream (= 24% impervious surface for watershed)

[*D Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach

[T E  Assessment reach relocated to valley edge

[T F  None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A [OA  [IA 2 100-feet wide or extends to the edge of the watershed

B [2B [2B [7B From50 to < 100-feet wide

[oc [2Cc [2Cc [3C  From 30 to < 50-feet wide

[CD [2D D [7D From 10 to < 30-feet wide

[TE [JE [2E [«E  <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [TA  Mature forest

B .B Non-mature woody vegetation or modified vegetation structure
-c [*.C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: —

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A [TA  Medium to high stem density

.B [*:B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [T A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B [7B  Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [*7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pa2 Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N)
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LowW
(2) Baseflow MEDIUM
(2) Flood Flow LOW
(3) Streamside Area Attenuation LOW
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer LOW
(4) Microtopography LOW
(3) Stream Stability MEDIUM
(4) Channel Stability MEDIUM
(4) Sediment Transport MEDIUM
(4) Stream Geomorphology HIGH
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow MEDIUM
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance LOW
(2) Intertidal Zone Filtration NA
(1) Habitat MEDIUM
(2) In-stream Habitat MEDIUM
(3) Baseflow MEDIUM
(3) Substrate MEDIUM
(3) Stream Stability MEDIUM
(3) In-stream Habitat MEDIUM
(2) Stream-side Habitat MEDIUM
(3) Stream-side Habitat LOW
(3) Thermoregulation HIGH
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone Habitat NA
Overall LOW




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS:  Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same
property, identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User
Manual for detailed descriptions and explanations of requested information. Record in the “"Notes/Sketch" section if any supplementary

measurements were performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT / SITE INFORMATION:

1. Project name (if any): Catfish Pond 2. Date of evaluation:  4/13/18

3. Applicant/owner name:  Wildlands Eng 4. Assessor name/organization: ~ C.Lanza

5. County: Durham 6. Nearest named water body

7. River Basin: Neuse on USGS 7.5-minute quad: Mountain Creek

8. Site coordinates (decimal degrees, at lower end of assessment reach):
STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 R2 10. Length of assessment reach evaluated (feet):

11. Channel depth from bed (in riffle, if present) to top of bank (feet): .25 " Unable to assess channel depth.

12. Channel width at top of bank (feet): 3 13. Is assessment reach a swamp stream? CYes [F2No

14. Feature type: [ oPerennial flow  [s]Intermittent flow [ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: [~ Mountains (M) [+7 Piedmont (P) [ 2 Inner Coastal Plain (1) [T Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for [a b
Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [+Size 1 (< 0.1 mi¥) [7Size 2 (0.1to < 0.5 mi¥) Fsize 3 (0.5 to < 5 mi¥) [Isize 4 (2 5mP)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? [* yes [ 7No If Yes, check all that appy to the assessment area.
[ Section 10 water [~ Classified Trout Waters [~ water Supply Watershed ( [21 20 [Zm Fliv [Iv)
[ Essential Fish Habitat I~ Primary Nursery Area [ High Quality Waters/Outstanding Resource Waters
[ Publicly owned property [~ NCDWR riparian buffer rule in effect [ Nutrient Sensitive Waters
[~ Anadromous fish 7 303(d) List [~ CAMA Area of Environmental Concern (AEC)
[~ Documented presence of a federal and/or state listed protected species within the assessment area.
List species:
[~ Designated Critical Habitat (list species):
19. Are additional stream information/supplementary measurements included in "Notes/Sketch" section or attached? T-Yes [72No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
[*JA  Water throughout assessment reach.
B No flow, water in pools only.
[ C  Nowaterin assessment reach.

2. Evidence of Flow Restriction — assessment reach metric
[TA Atleast 10% of assessment reach in-stream habitat or riffle-pool sequence is adversely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impounded on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates).
[+ B NotA

3. Feature Pattern — assessment reach metric
[TA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
[*3B  NotA.

4. Feature Longitudinal Profile — assessment reach metric
[TA  Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances).
[+ B NotA

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
[*JA  <10% of channel unstable
[7B 10 to 25% of channel unstable
[7C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

[ A [+«JA Little or no evidence of conditions that adversely affect reference interaction

[7B [72B Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

[TCc [73C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide

7.  Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
7B Excessive sedimentation (burying of stream features or intertidal zone)




10.

11.

12.

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (notincluding natural sulfide odors)

[T E  Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

¥ F Livestock with access to stream or intertidal zone

[¥ G Excessive algae in stream or intertidal zone

[T H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

1 Other: (explain in "Notes/Sketch" section)

3 Little to no stressors

Recent Weather — watershed metric

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

[*3C  No drought conditions

Large or Dangerous Stream — assessment reach metric

[TYes [*SNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

Natural In-stream Habitat Types — assessment reach metric

10a. [ JYes [*>No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for size 4 Coastal Plain streams only, then skip to Metric 12)

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)

[¥ A Multiple aquatic macrophytes and aquatic mosses < 2 I F 5% oysters or other natural hard bottoms
3 ' : © E : ;
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[¥B Multiple sticks and/or leaf packs and/or emergent S 5 % [T H Low-tde refugia (pools)
vegetation ¥c© i Sand bottom

[T C  Multiple snags and logs (including lap trees) 2 % 3 5% vertical bank along the marsh

[T D 5% undercut banks and/or root mats and/or roots OZ= |I[ K Litle or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
1la. [ Yes [+ No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
VA Riffle-run section (evaluate 11c)
¥ B Pool-glide section (evaluate 11d)
[T C Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffles sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row (skip for Size 4 Coastal Plain Streams and Tidal Marsh Streams). Not Present (NP) =
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative
percentages should not exceed 100% for each assessment reach.

NP R c A P
r HOH - | ™ Bedrock/saprolite

r iCH - | ™ Boulder (256 — 4096 mm)

I7 [T [T [ [T Cobble(64—256mm)

m o [ D [T Gravel(2-64mm)

7 B T 7 [T sand(.062-2mm)

7 [T @ [T [T sidclay (< 0.062 mm)

| i Ol - ™ Detritus

HOH 4 r [ [ Artificial (rip-rap, concrete, etc.)

11d.[ZYes  [+INo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS***¥rkikickiticriichioritioriiok

12a.[*7Yes [ 7No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [T NoWwater [ Other:
12b. [*7Yes " No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check

all that apply. If No, skip to Metric 13.

>1  Numbers over columns refer to “individuals” for size 1 and 2 streams and “taxa” for size 3 and 4 streams.
[¥ Adult frogs

[ Aquatic reptiles

[ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[ Beetles (including water pennies)

[T Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[ Crustacean (isopod/amphipod/crayfish/shrimp)

[~ Damselfly and dragonfly larvae

[ Dipterans (true flies)

[ Mayfly larvae (Ephemeroptera [E])

[ Megaloptera (alderfly, fishfly, dobsonfly larvae)

[~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

[~ Other fish

[¥ Salamanders/tadpoles

I Snails

I~ Stonefly larvae (Plecoptera [P])

I Tipulid larvae

B s S




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- I~ Worms/leeches

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and

upland runoff.

LB RB

A [IA Little or no alteration to water storage capacity over a majority of the streamside area

B [B Moderate alteration to water storage capacity over a majority of the streamside area

[oC [3C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fill,
soil, compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

[ZA [2A  Majority of streamside area with depressions able to pond water 2 6 inches deep

[+°B [+IB  Majority of streamside area with depressions able to pond water 3 to 6 inches deep

[ZC [2C Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the
normal wetted perimeter of assessment reach.

LB RB
=Y [+«1Y  Are wetlands present in the streamside area?
[IN [IN

Baseflow Contributors — assessment reach metric (skip for size 4 streams and Tidal Marsh Streams)

Check all contributors within the assessment reach or within view of and draining to the assessment reach.

[T A Streams and/or springs (jurisdictional discharges)

B Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

[T C  Obstruction that passes some flow during low-flow periods within assessment area (beaver dam, bottom-release dam)
[T D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

[¥* E  Stream bed or bank soil reduced (dig through deposited sediment if present)

[T F  None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
B Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
[T C  Urban stream (= 24% impervious surface for watershed)

[¥D Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach

[T E  Assessment reach relocated to valley edge

T F None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

[* A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
.B Degraded (example: scattered trees)

[7C  stream shading is gone or largely absent

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top
of bank out to the first break.

Vegetated Wooded

LB RB LB RB

A A [OA 1A 2100-feet wide or extends to the edge of the watershed

B [2B [2B [7B From50 to < 100-feet wide

[oc [2Cc [C [3C From 30 to < 50-feet wide

oD [2D [2D [7D From 10 to < 30-feet wide

[7e [IE [2E [3JE <10-feetwide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 ("Vegetated" Buffer Width).

LB RB

A [* A Mature forest

B .B Non-mature woody vegetation or modified vegetation structure
-c [7C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
o) [TD Maintained shrubs

E [TE Little or no vegetation

Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: I

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

A [2A DA [IA [2A [DA  Rowcrops

B [2B [2B [3B [2B [2B Maintained turf

[oc [2Cc [2Cc [3C [2c [3C  Pasture (no livestock)/commercial horticulture

[ D [D [D [ID [«ID [<D Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 ("Wooded" Buffer Width).

LB RB

A A Medium to high stem density

.B [7B  Low stem density

-c [7C  Nowooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)




24.

25.

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB

A [+ A The total length of buffer breaks is < 25 percent.
e [2B  The total length of buffer breaks is between 25 and 50 percent.

c [TC  The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes
to assessment reach habitat.

LB RB

A [*JA  Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native
species, with non-native invasive species absent or sparse.

B [7B  Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or_
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or_
communities missing understory but retaining canopy trees.

.c [7C  Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)

25a.Yes [+#INo Was a conductivity measurement recorded?
If No, select one of the following reasons. [T NoWater [ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 OB  46to<67 FoC 67t0<79 oD 79t0<230 FoE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Catfish Pond Date of Evaluation 4/13/18
Stream Category Pal Assessor Name/Organization C.Lanza
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO

Additional stream information/supplementary measurements included (Y/N)

NC SAM feature type (perennial, intermittent, Tidal Marsh Stream)

Intermittent

USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology HIGH HIGH
(2) Baseflow MEDIUM MEDIUM
(2) Flood Flow HIGH HIGH
(3) Streamside Area Attenuation HIGH HIGH
(4) Floodplain Access HIGH HIGH
(4) Wooded Riparian Buffer HIGH HIGH
(4) Microtopography MEDIUM MEDIUM
(3) Stream Stability HIGH HIGH
(4) Channel Stability HIGH HIGH
(4) Sediment Transport MEDIUM MEDIUM
(4) Stream Geomorphology HIGH HIGH
(2) Stream/Intertidal Zone Interaction NA NA
(2) Longitudinal Tidal Flow NA NA
(2) Tidal Marsh Stream Stability NA NA
(3) Tidal Marsh Channel Stability NA NA
(3) Tidal Marsh Stream Geomorphology NA NA
(1) Water Quality LOW LOW
(2) Baseflow MEDIUM MEDIUM
(2) Streamside Area Vegetation MEDIUM MEDIUM
(3) Upland Pollutant Filtration LOW LOW
(3) Thermoregulation HIGH HIGH
(2) Indicators of Stressors YES YES
(2) Aquatic Life Tolerance MEDIUM NA
(2) Intertidal Zone Filtration NA NA
(1) Habitat HIGH HIGH
(2) In-stream Habitat MEDIUM HIGH
(3) Baseflow MEDIUM MEDIUM
(3) Substrate MEDIUM MEDIUM
(3) Stream Stability HIGH HIGH
(3) In-stream Habitat MEDIUM HIGH
(2) Stream-side Habitat HIGH HIGH
(3) Stream-side Habitat HIGH HIGH
(3) Thermoregulation HIGH HIGH
(2) Tidal Marsh In-stream Habitat NA NA
(3) Flow Restriction NA NA
(3) Tidal Marsh Stream Stability NA NA
(4) Tidal Marsh Channel Stability NA NA
(4) Tidal Marsh Stream Geomorphology NA NA
(3) Tidal Marsh In-stream Habitat NA NA
(2) Intertidal Zone Habitat NA NA
Overall HIGH HIGH




Appendix 6
Approved FHWA Categorical Exclusion Form



Categorical Exclusion Form for Ecosystem Enhancement
Program Projects
Version 1.4

Note: Only Appendix A should to be submitted (along with any supporting documentation) as the
environmental document.

a s at Proje O atio
Project Name: Catfish Pond Mitigation She
County Name: Durham County
EEP Number: 100038
| Project Sponsor: Wildlands Engineefing, Inc.
Project Contact Name: Carolyn Lanza
| Project Contact Address: |31z w. mitrook, Sute 225, Raleigh, NG 27608
Project Contact E-mail: clanza@wildiandseng.com
EEI!"Pro ect Manager: Jeff Schalfer

0 De O

The Catfish Pond Mitigation Site is a stream mitigation project located approximately 12 miles north of the City of
Durham and approximatsly 3 miles east of the Orange/Durham County border. The project includes Catfish Creek,
three unnamed tributaries and the removal of an impoundment for a total of 7,383 linear feet of stream. Agriculture,

specifically livestock, has been the main use of the land. The project will provide stream mitigation units to the
Division of Mitigation Services in the Neuse River Basin (03020201).

For Official Use Only

Reviewed By:
Y)19/ 2018 Il et 4 e
Date’ EEP Project Manager

Conditional Approved By:

Date — For Division Administrator
FHWA

[[] Check this box if there are outstanding issues -

Final Approval By: /‘ e
Y-/5- 1% : gﬂ/‘v//éﬂ__
Date For Division Administrator

—— FHWA—

6 Version 1.4, 8/18/05



Part 2: All Projects

Regulation/Question Response
Coastal Zone Management Act (CZMA)

1. Is the project located in a CAMA county? [ Yes
No

2. Does the project involve ground-disturbing activities within a CAMA Area of [ Yes
Environmental Concern (AEC)? [ No
N/A

3. Has a CAMA permit been secured? [ Yes
O No

N/A

4. Has NCDCM agreed that the project is consistent with the NC Coastal Management O Yes
Program? 1 No
N/A

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

1. Is this a “full-delivery” project? Yes
[ No

2. Has the zoning/land use of the subject property and adjacent properties ever been [ Yes
designated as commercial or industrial? No
I N/A

3. As aresult of a limited Phase | Site Assessment, are there known or potential [Yes
hazardous waste sites within or adjacent to the project area? [J No
N/A

4. As a result of a Phase | Site Assessment, are there known or potential hazardous [ Yes
waste sites within or adjacent to the project area? [ No
N/A

5. As aresult of a Phase Il Site Assessment, are there known or potential hazardous [ Yes
waste sites within the project area? [JNo

N/A

6. Is there an approved hazardous mitigation plan? [ Yes
[ No

N/A

National Historic Preservation Act (Section 106)

1. Are there properties listed on, or eligible for listing on, the National Register of [ Yes
Historic Places in the project area? No

2. Does the project affect such properties and does the SHPO/THPO concur? [ Yes
I No

N/A

3. If the effects are adverse, have they been resolved? [ Yes
[INo

N/A

Uniform Relocation Assistance and Real Property Acquisition Policies Act (Uniform Act)

1. Is this a “full-delivery” project? Yes
[I No

2. Does the project require the acquisition of real estate? Yes
[ No

I N/A

3. Was the property acquisition completed prior to the intent to use federal funds? [ Yes
No

I N/A

4. Has the owner of the property been informed: Yes
* prior to making an offer that the agency does not have condemnation authority; and [INo

* what the fair market value is believed to be? I N/A

7 Version 1.4, 8/18/05



Part 3: Ground-Disturbing Activities

Regulation/Question Response
American Indian Religious Freedom Act (AIRFA)
1. Is the project located in a county claimed as “territory” by the Eastern Band of [ Yes
Cherokee Indians? No
2. Is the site of religious importance to American Indians? ] Yes
[ No
N/A
3. Is the project listed on, or eligible for listing on, the National Register of Historic [ Yes
Places? [ No
N/A
4. Have the effects of the project on this site been considered? [ Yes
[I No
N/A
Antiquities Act (AA)
1. Is the project located on Federal lands? [ Yes
No
2. Will there be loss or destruction of historic or prehistoric ruins, monuments or objects | [] Yes
of antiquity? [ No
N/A
3. Will a permit from the appropriate Federal agency be required? [ Yes
[I No
N/A
4. Has a permit been obtained? [ Yes
[I No
N/A
Archaeological Resources Protection Act (ARPA)
1. Is the project located on federal or Indian lands (reservation)? [ Yes
No
2. Will there be a loss or destruction of archaeological resources? [1Yes
I No
N/A
3. Will a permit from the appropriate Federal agency be required? [ Yes
[ No
N/A
4. Has a permit been obtained? ] Yes
[ No
N/A
Endangered Species Act (ESA)
1. Are federal Threatened and Endangered species and/or Designated Critical Habitat Yes
listed for the county? [INo
2. Is Designated Critical Habitat or suitable habitat present for listed species? Yes
[INo
[CIN/A
3. Are T&E species present or is the project being conducted in Designated Critical [ Yes
Habitat? No
[ N/A
4. Is the project “likely to adversely affect” the species and/or “likely to adversely modify” | [] Yes
Designated Critical Habitat? [J No
N/A
5. Does the USFWS/NOAA-Fisheries concur in the effects determination? [ Yes
[ No
N/A
6. Has the USFWS/NOAA-Fisheries rendered a “jeopardy” determination? [ Yes
[I No
N/A

8 Version 1.4, 8/18/05



Executive Order 13007 (Indian Sacred Sites)

1. Is the project located on Federal lands that are within a county claimed as “territory” [ Yes
by the EBCI? No
2. Has the EBCI indicated that Indian sacred sites may be impacted by the proposed [ Yes
project? I No
N/A
3. Have accommodations been made for access to and ceremonial use of Indian sacred | [] Yes
sites? [ No
N/A
Farmland Protection Policy Act (FPPA)
1. Will real estate be acquired? Yes
[1No
2. Has NRCS determined that the project contains prime, unique, statewide or locally Yes
important farmland? [ No
I N/A
3. Has the completed Form AD-1006 been submitted to NRCS? Yes
I No
[IN/A
Fish and Wildlife Coordination Act (FWCA)
1. Will the project impound, divert, channel deepen, or otherwise control/modify any Yes
water body? [ No
2. Have the USFWS and the NCWRC been consulted? Yes
[ No
[1N/A
Land and Water Conservation Fund Act (Section 6(f))
1. Will the project require the conversion of such property to a use other than public, [ Yes
outdoor recreation? No
2. Has the NPS approved of the conversion? [ Yes
[I No
N/A

Magnuson-Stevens Fishery Conservation and Management Act (Essential Fish Habitat)

1. Is the project located in an estuarine system? []Yes
No
2. Is suitable habitat present for EFH-protected species? [ Yes
I No
N/A
3. Is sufficient design information available to make a determination of the effect of the ] Yes
project on EFH? [INo
N/A
4. Will the project adversely affect EFH? [ Yes
I No
N/A
5. Has consultation with NOAA-Fisheries occurred? 1 Yes
[I No
N/A
Migratory Bird Treaty Act (MBTA)
1. Does the USFWS have any recommendations with the project relative to the MBTA? | [] Yes
No
2. Have the USFWS recommendations been incorporated? [ Yes
[ No
N/A
Wilderness Act
1. Is the project in a Wilderness area? [ Yes
No
2. Has a special use permit and/or easement been obtained from the maintaining [ Yes
federal agency? [ No
CIN/A
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) provides a
Federal “Superfund” to clean up uncontrolled or abandoned hazardous-waste sites as well as accidents,
spills, and other emergency releases of pollutants and contaminants into the environment.

As the Catfish Pond Mitigation Site is a full-delivery project; an EDR Radius Map Report with Geocheck
was ordered for the site through Environmental Data Resources, Inc on January 29, 2018. Neither the
target property nor the adjacent properties were listed in any of the Federal, State, or Tribal
environmental databases searched by the EDR. The assessment revealed no evidence of any “recognized
environmental conditions” in connection with the target property. The Executive Summary of the EDR
report is included in the Appendix. The full report is available if needed.

National Historic Preservation Act (Section 106)

The National Historic Preservation Act declares a national policy of historic preservation to protect,
rehabilitate, restore, and reuse districts, sites, buildings, structures, and objects significant in American
architecture, history, archaeology, and culture, and Section 106 mandates that federal agencies take
into account the effect of an undertaking on a property that is included in, or is eligible for inclusion in,
the National Register of Historic Places.

Wildlands Engineering, Inc. (Wildlands) requested review and comment from the State Historic
Preservation Office (SHPO) with respect to any archeological and architectural resources related to the
Catfish Pond Mitigation Site on February 9, 2018. SHPO responded on March 5, 2018 and stated they
were aware of “no historic resources which would be affected by the project” and would have no
further comment. All correspondence related to Section 106 is included in the Appendix.

Uniform Relocation Assistance and Real Property Acquisition Policies Act (Uniform Act)

These acts, collectively known as the Uniform Act, provide for uniform and equitable treatment of
persons displaced from their homes, businesses, non-profit associations, or farms by federal and
federally-assisted programs, and establish uniform and equitable land acquisition policies.

Catfish Pond Mitigation Site is a full-delivery project that includes land acquisition. Notification of the
fair market value of the project property and the lack of condemnation authority by Wildlands was
included in the signed Option Agreement for the project property. A copy of the relevant section of the
Option Agreement is included in the Appendix.

Endangered Species Act (ESA)

Section 7 of the ESA requires federal agencies, in consultation with and with the assistance of the
Secretary of the Interior or of Commerce, as appropriate, to ensure that actions they authorize, fund or
carry out are not likely to jeopardize the continued existence of threatened or endangered species or
result in the destruction or adverse modification of critical habitat for these species.

The Durham County listed endangered species includes the smooth coneflower (Echinacea laevigata)
and Michaux’s sumac (Rhus michauxii).

A pedestrian survey conducted on April 13, 2018, indicated that the Site provides suitable habitat for the
smooth coneflower and Michaux’s sumac but no species were identified on the site. Therefore, due to
the absence of the listed species on the site, the project has been determined by Wildlands to have “no
effect” on the smooth coneflower and Michaux’s sumac.

Wildlands requested review and comment from the United States Fish and Wildlife Service (USFWS) on
February 9, 2018 in respect to the Catfish Pond Mitigation Site and its potential impacts on threatened

Catfish Pond Mitigation Site Categorical Exclusion
DMS #100039 1



or endangered species. USFWS responded on March 2, 2018 stating “that the proposed action is not
likely to adversely affect any federally-listed endangered or threatened species...” All documents
submitted to the USFWS are included in the Appendix.

Farmland Protection Policy Act (FPPA)

The FPPA requires that, before taking or approving any federal action that would result in conversion of
farmland, the agency must examine the effects of the action using the criteria set forth in the FPPA, and,
if there are adverse effects, must consider alternatives to lessen them.

The Catfish Pond Mitigation Site includes the conversion of prime farmland. As such, Form AD-1006 has
been completed and submitted to the Natural Resources Conservation Service (NRCS). The completed
form and correspondence documenting its submittal is included in the Appendix.

Fish and Wildlife Coordination Act (FWCA)

The FWCA requires consultation with the USFWS and the appropriate state wildlife agency on projects
that alter or modify a water body. Reports and recommendations prepared by these agencies document
project effects on wildlife and identify measures that may be adopted to prevent loss or damage to
wildlife resources.

The Catfish Pond Mitigation Site includes stream restoration. Wildlands requested comment on the
project from both the USFWS and the North Carolina Wildlife Resources Commission (NCWRC) on
February 9, 2018. NCWRC responded on March 21, 2018 with comments about the possible presence of
rare and aquatic species in the project area. There are records for the federal species of concern and
state-endangered yellow lampmussel (Lampsilis cariosa) near the project site. There are also historic
records for the federal species of concern and state-significantly rare, Roanoke bass (Ambloplites
cavifrons) and federal species of concern and state-special concern, Neuse River waterdog (Necturus
lewisi) in the project vicinity. A pedestrian survey conducted by Wildlands on April 13, 2018, indicated
that the Site provides suitable habitat for the yellow lampmussel and Roanoke bass, but not the Neuse
River waterdog. No species were identified on the site. Per the request of NCWRC, communication with
Dr. Tyler Black, NCWRC Eastern Region Aquatic Wildlife Diversity Research Coordinator, has been
established regarding the stream restoration project. USFWS responded on March 2, 2018 and had no
objections to the project. All correspondence with the two agencies is included in the Appendix.

Migratory Bird Treaty Act (MBTA)

The MBTA makes it unlawful for anyone to kill, capture, collect, possess, buy, sell, trade, ship, import, or
export any migratory bird. The indirect killing of birds by destroying their nests and eggs is covered by
the MBTA, so construction in nesting areas during nesting seasons can constitute a taking.

Wildlands requested comment on the Catfish Pond Mitigation Site from the USFWS regarding migratory
birds on February 9, 2018. The USFWS responded on March 2, 2018 but had no comment regarding
migratory birds. All correspondence with USFWS is included in the Appendix.

Catfish Pond Mitigation Site Categorical Exclusion
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N Roxboro Rd
N Roxboro Rd
Bahama, NC 27503

Inquiry Number: 5170975.2s
January 29, 2018

The EDR Radius Map™ Report with GeoCheck®

@ EDR’

6 Armstrong Road, 4th floor
Shelton, CT 06484

Toll Free: 800.352.0050
www.edrnet.com

FORM-LBD-CCA
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EXECUTIVE SUMMARY

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13), the ASTM Standard Practice for Environmental Site
Assessments for Forestland or Rural Property (E 2247-16), the ASTM Standard Practice for Limited
Environmental Due Diligence: Transaction Screen Process (E 1528-14) or custom requirements developed
for the evaluation of environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

N ROXBORO RD
BAHAMA, NC 27503

COORDINATES

Latitude (North): 36.1625620 - 36" 9’ 45.22”
Longitude (West): 78.9100680 - 78° 54’ 36.24”
Universal Tranverse Mercator: Zone 17

UTM X (Meters): 687990.5

UTM Y (Meters): 4003802.0

Elevation: 439 ft. above sea level

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

Target Property Map: 5945265 ROUGEMONT, NC
Version Date: 2013

AERIAL PHOTOGRAPHY IN THIS REPORT

Portions of Photo from: 20140619
Source: USDA

TC5170975.2s EXECUTIVE SUMMARY 1



MAPPED SITES SUMMARY

Target Property Address:
N ROXBORO RD
BAHAMA, NC 27503

Click on Map ID to see full detail.

MAP
ID___ SITE NAME ADDRESS

DATABASE ACRONYMS

RELATIVE  DIST (ft. & mi.)
ELEVATION _DIRECTION

NO MAPPED SITES FOUND

5170975.2s Page 2



OVERVIEW MAP - 5170975.2S

¥ Target Property
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This report includes Interactive Map Layers to
display and/or hide map information. The
legend includes only those icons for the
default map view.

SITE NAME: N Roxboro Rd

ADDRESS: N Roxboro Rd
Bahama NC 27503
LAT/LONG: 36.162562/78.910068

CLIENT: Wildlands Eng
CONTACT: Carolyn Lanza
INQUIRY #: 5170975.2s

DATE:

January 29, 2018 2:29 pm

, Inc.

Copyright © 2018 EDR, Inc. © 2015 TomTom Rel. 2015.



DETAIL MAP - 5170975.2S

Target Property

4

Sites at elevations higher than
or equal to the target property

¢ Sites at elevations lower than
the target property
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Hazardous Substance
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This report includes Interactive Map Layers to
display and/or hide map information. The
legend includes only those icons for the
default map view.

SITE NAME: N Roxboro Rd

ADDRESS: N Roxboro Rd
Bahama NC 27503

LAT/LONG: 36.162562/78.910068

CONTACT: Carolyn Lanza
INQUIRY #: 5170975.2s

CLIENT: Wildlands Eng, Inc.

DATE: January 29, 2018 2:31 pm

Copyright © 2018 EDR, Inc. © 2015 TomTom Rel. 2015.



MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 -1/4 174 -1/2 1/2 -1 >1 Plotted
STANDARD ENVIRONMENTAL RECORDS
Federal NPL site list
NPL 1.000 0 0 0 0 NR 0
Proposed NPL 1.000 0 0 0 0 NR 0
NPL LIENS TP NR NR NR NR NR 0
Federal Delisted NPL site list
Delisted NPL 1.000 0 0 0 0 NR 0
Federal CERCLIS list
FEDERAL FACILITY 0.500 0 0 0 NR NR 0
SEMS 0.500 0 0 0 NR NR 0
Federal CERCLIS NFRAP site list
SEMS-ARCHIVE 0.500 0 0 0 NR NR 0
Federal RCRA CORRACTS facilities list
CORRACTS 1.000 0 0 0 0 NR 0
Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF 0.500 0 0 0 NR NR 0
Federal RCRA generators list
RCRA-LQG 0.250 0 0 NR NR NR 0
RCRA-SQG 0.250 0 0 NR NR NR 0
RCRA-CESQG 0.250 0 0 NR NR NR 0
Federal institutional controls /
engineering controls registries
LUCIS 0.500 0 0 0 NR NR 0
US ENG CONTROLS 0.500 0 0 0 NR NR 0
US INST CONTROL 0.500 0 0 0 NR NR 0
Federal ERNS list
ERNS TP NR NR NR NR NR 0
State- and tribal - equivalent NPL
NC HSDS 1.000 0 0 0 0 NR 0
State- and tribal - equivalent CERCLIS
SHWS 1.000 0 0 0 0 NR 0
State and tribal landfill and/or
solid waste disposal site lists
SWEF/LF 0.500 0 0 0 NR NR 0
OLlI 0.500 0 0 0 NR NR 0
State and tribal leaking storage tank lists
LAST 0.500 0 0 0 NR NR 0
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 -1/2 1/2 -1 > 1 Plotted
LUST 0.500 0 0 0 NR NR 0
INDIAN LUST 0.500 0 0 0 NR NR 0
LUST TRUST 0.500 0 0 0 NR NR 0
State and tribal registered storage tank lists
FEMA UST 0.250 0 0 NR NR NR 0
UST 0.250 0 0 NR NR NR 0
AST 0.250 0 0 NR NR NR 0
INDIAN UST 0.250 0 0 NR NR NR 0
State and tribal institutional
control / engineering control registries
INST CONTROL 0.500 0 0 0 NR NR 0
State and tribal voluntary cleanup sites
VCP 0.500 0 0 0 NR NR 0
INDIAN VCP 0.500 0 0 0 NR NR 0
State and tribal Brownfields sites
BROWNFIELDS 0.500 0 0 0 NR NR 0
ADDITIONAL ENVIRONMENTAL RECORDS
Local Brownfield lists
US BROWNFIELDS 0.500 0 0 0 NR NR 0
Local Lists of Landfill / Solid
Waste Disposal Sites
SWRCY 0.500 0 0 0 NR NR 0
HIST LF 0.500 0 0 0 NR NR 0
INDIAN ODI 0.500 0 0 0 NR NR 0
ODI 0.500 0 0 0 NR NR 0
DEBRIS REGION 9 0.500 0 0 0 NR NR 0
IHS OPEN DUMPS 0.500 0 0 0 NR NR 0
Local Lists of Hazardous waste /
Contaminated Sites
US HIST CDL TP NR NR NR NR NR 0
US CDL TP NR NR NR NR NR 0
Local Land Records
LIENS 2 TP NR NR NR NR NR 0
Records of Emergency Release Reports
HMIRS TP NR NR NR NR NR 0
SPILLS TP NR NR NR NR NR 0
IMD 0.500 0 0 0 NR NR 0
SPILLS 90 TP NR NR NR NR NR 0
SPILLS 80 TP NR NR NR NR NR 0
Other Ascertainable Records
RCRA NonGen / NLR 0.250 0 0 NR NR NR 0
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 -1/2 1/2 -1 > 1 Plotted
FUDS 1.000 0 0 0 0 NR 0
DOD 1.000 0 0 0 0 NR 0
SCRD DRYCLEANERS 0.500 0 0 0 NR NR 0
US FIN ASSUR TP NR NR NR NR NR 0
EPA WATCH LIST TP NR NR NR NR NR 0
2020 COR ACTION 0.250 0 0 NR NR NR 0
TSCA TP NR NR NR NR NR 0
TRIS TP NR NR NR NR NR 0
SSTS TP NR NR NR NR NR 0
ROD 1.000 0 0 0 0 NR 0
RMP TP NR NR NR NR NR 0
RAATS TP NR NR NR NR NR 0
PRP TP NR NR NR NR NR 0
PADS TP NR NR NR NR NR 0
ICIS TP NR NR NR NR NR 0
FTTS TP NR NR NR NR NR 0
MLTS TP NR NR NR NR NR 0
COAL ASH DOE TP NR NR NR NR NR 0
COAL ASH EPA 0.500 0 0 0 NR NR 0
PCB TRANSFORMER TP NR NR NR NR NR 0
RADINFO TP NR NR NR NR NR 0
HIST FTTS TP NR NR NR NR NR 0
DOT OPS TP NR NR NR NR NR 0
CONSENT 1.000 0 0 0 0 NR 0
INDIAN RESERV 1.000 0 0 0 0 NR 0
FUSRAP 1.000 0 0 0 0 NR 0
UMTRA 0.500 0 0 0 NR NR 0
LEAD SMELTERS TP NR NR NR NR NR 0
US AIRS TP NR NR NR NR NR 0
US MINES 0.250 0 0 NR NR NR 0
ABANDONED MINES 0.250 0 0 NR NR NR 0
FINDS TP NR NR NR NR NR 0
UXO 1.000 0 0 0 0 NR 0
DOCKET HWC TP NR NR NR NR NR 0
ECHO TP NR NR NR NR NR 0
FUELS PROGRAM 0.250 0 0 NR NR NR 0
COAL ASH 0.500 0 0 0 NR NR 0
DRYCLEANERS 0.250 0 0 NR NR NR 0
Financial Assurance TP NR NR NR NR NR 0
NPDES TP NR NR NR NR NR 0
uiCc TP NR NR NR NR NR 0
EDR HIGH RISK HISTORICAL RECORDS
EDR Exclusive Records
EDR MGP 1.000 0 0 0 0 NR 0
EDR Hist Auto 0.125 0 NR NR NR NR 0
EDR Hist Cleaner 0.125 0 NR NR NR NR 0
EDR RECOVERED GOVERNMENT ARCHIVES
Exclusive Recovered Govt. Archives
RGA HWS TP NR NR NR NR NR 0

TC5170975.2s Page 6




MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 -1/2 1/2 -1 > 1 Plotted
RGA LF TP NR NR NR NR NR 0
RGA LUST TP NR NR NR NR NR 0
- Totals -- 0 0 0 0 0 0 0

NOTES:
TP = Target Property
NR = Not Requested at this Search Distance
Sites may be listed in more than one database

TC5170975.2s Page 7




Map ID
Direction
Distance
Elevation  Site

MAP FINDINGS

EDR ID Number
Database(s) EPA ID Number

NO SITES FOUND

TC5170975.2s Page 8
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WILDLANDS

ENGINEERING

February 9, 2018

Renee Gledhill-Earley

State Historic Preservation Office
4617 Mail Service Center
Raleigh, NC 27699-4617

Subject: Catfish Pond Mitigation Site
Durham County, North Carolina

Dear Ms. Gledhill-Earley,

Wildlands Engineering, Inc. requests review and comment on any possible issues that might emerge
with respect to archaeological or cultural resources associated with the Catfish Pond Mitigation Site. A
Site Map and USGS Topographic Map with approximate project areas are enclosed. The topographic
figure was prepared from the Rougemont, NC USGS 7.5-minute topographic quadrangle.

The Catfish Pond Mitigation Site is being developed to provide in-kind mitigation for unavoidable stream
channel impacts. Several sections of channel have been identified as significantly degraded. The project
will include stream restoration on Catfish Creek and several unnamed tributaries all which drain to
Mountain Creek and the removal of Catfish Pond. The site has historically been disturbed due to
livestock use. Based on a review of historical aerials, Catfish Pond was installed sometime between 1940
and 1955. There are no existing structures within the project area. Furthermore, no archeological
artifacts have been observed or noted during preliminary surveys of the site for restoration purposes.

We ask that you review this site based on the attached information to determine the presence of any
historic properties.

We thank you in advance for your timely response and cooperation. Please feel free to contact us with
any questions that you may have concerning the project.

Sincerely,
D v
L “'!C‘(U‘l X @nia
'4

Carolyn Lanza
Environmental Scientist

Attachment:

Figure 1 Site Map
Figure 2 USGS Topographic Map

Wildlands Engineering, Inc. (P) 704.332.7754 e« 1430 South Mint Street, Suite 104 ¢ Charlotte, NC 28203



North Carolina Department of Natural and Cultural Resources

State Historic Preservation Office
Ramona M. Bartos, Administrator
Governor Roy Cooper Office of Archives and History
Secretary Susi H. Hamilton Deputy Secretary Kevin Cherry

March 5, 2018

Carolyn Lanza

Wildlands Engineering

1430 South Mint Street, Suite 104
Chatlotte, NC 28203

Re: Catfish Pond Mitigation Site, Durham County, ER 18-0328
Dear Ms. Lanza:
Thank you for your letter of February 9, 2018, concerning the above project.

We have conducted a review of the project and are aware of no historic resources which would be affected by
the project. Therefore, we have no comment on the project as proposed.

The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 CFR
Part 800.

Thank you for your cooperation and consideration. If you have questions concerning the above comment,
contact Renee Gledhill-Earley, environmental review coordinator, at 919-807-6579 or
environmental.review(@ncdcr.gov. In all future communication concerning this project, please cite the above
referenced tracking number.

Sincerely,

83’Rarnona M. Bartos

Location: 109 East Jones Street, Raleigh NC 27601~ Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617 Telephone/Fax: (919) 807-6570/807-6599



TO OPTIONEE: Wildlands Engineering, Inc.
1430 S. Mint Street, Suite 104
Charlotte, North Carolina 28203
Attention: Robert W. Bugg
e-mail: rbugg@wildlandseng.com

TO OPTIONOR: Gary Penny
2917 Tavistock Drive
Durham, NC 27712
e-mail: gpspoonman@aol.com

Notice of change of address shall be given by written notice in the manner described in this paragraph.

33 Assignment. Optionee has the right to assign this agreement without the consent of Optionor to any
entity wholly or substantially owned by Wildlands Engineering, Inc. No assignment shall be effective unless the assignee
has delivered to Optionor a written assumption of Optionee's obligations under this agreement. Optionor hereby
releases Optionee from any obligations under this agreement arising after the effective date of any assignment of this
agreement by Optionee.

34 Value of Conservation Easement; No Power of Eminent Domain. In accordance with the Uniform
Relocation Assistance and Real Property Acquisition Policies Act of 1970, Optionee hereby notifies Optionor that: (i)
Optionee believes that the fair market value of the Conservation Easement is an amount equal to the Purchase Price;
and (ii) Optionee does not have the power of eminent domain.

3.5 Modification; Waiver. No amendment of this agreement will be effective unless it is in writing and
signed by the parties. No waiver of satisfaction of a condition or failure to comply with an obligation under this
agreement will be effective unless it is in writing and signed by the party granting the waiver, and no such waiver will
constitute a waiver of satisfaction of any other condition or failure to comply with any other obligation.

3.6 Attorneys’ Fees. If either party commences an action against the other to interpret or enforce any of the
terms of this agreement or because of the breach by the other party of any of the terms of this agreement, the losing
party shall pay to the prevailing party reasonable attorneys' fees, expenses, court costs, litigation costs and any other
expenses incurred in connection with the prosecution or defense of such action, whether or not the action is prosecuted
to a final judgment.

3.7 Memorandum of Option Agreement. Concurrently with the signing of this agreement, Optionee and
Optionor agree to sign a Memorandum of Option which will be recorded against the Property in the Register of Deeds of
the County stated in paragraph A within five days after the Effective Date.

3.8 Landowner Authorization. Concurrently with the signing of this agreement, Optionor agrees to sign the
NCDMS Landowner Authorization Form in the form of exhibit C.

39 Entire Agreement. Each party acknowledges they are not relying on any statements made by the other
party, other than in this agreement, regarding the subject matter of this agreement. Neither party will have a basis for
bringing any claim for fraud in connection with any such statements.

7-28-15 RWB



WILDLANDS

ENGINEERING

February 9, 2018

Emily Wells

US Fish and Wildlife Service

P.O. Box 33726

Raleigh, North Carolina 27636-3726

Subject: Catfish Pond Mitigation Site
Durham County, North Carolina

Dear Ms. Wells,

Wildlands Engineering, Inc. requests review and comment on any possible issues that might
emerge with respect to endangered species, migratory birds, or other trust resources associated
with the proposed Catfish Pond Mitigation Site. A USGS Topographic Map and an Overview Site
Map showing the approximate project area are enclosed. The topographic figure was prepared
from the Rougemont, NC USGS 7.5-minute topographic quadrangle.

The Catfish Pond Mitigation Site is being developed to provide in-kind mitigation for
unavoidable stream channel impacts. Several sections of channel have been identified as
significantly degraded. The project will include stream restoration on Catfish Creek and several
unnamed tributaries all which drain to Mountain Creek and the removal of Catfish Pond. The
site has historically been disturbed due to livestock use. Based on a review of historical aerials,
Catfish Pond was installed sometime between 1940 and 1955.

According to your website (https://www.fws.gov/raleigh/species/cntylist/durham.html) the
threatened or endangered species for Durham County are: the Michaux’s sumac (Rhus
michauxii) and the smooth coneflower (Echinacea laevigata). If we have not heard from you in
30 days, we will assume that you do not have any comments regarding associated laws and that
you do not have any information relevant to this project at the current time.

We thank you in advance for your timely response and cooperation. Please feel free to contact
us with any questions that you may have concerning this project.

Sincerely,
/0 ; .
L “'tc‘;ljll X @nia
'4

Carolyn Lanza
Environmental Scientist

Attachment:

Figure 1 Site Map
Figure 2 USGS Topographic Map

Wildlands Engineering, Inc. (P) 704.332.7754 « 1430 South Mint Street, Suite 104 ¢ Charlotte, NC 28203



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Raleigh ES Field Office
Post Office Box 33726
Raleigh, North Carolina 27636-3726

March 2, 2018

Carolyn Lanza

Wildlands Engineering, Inc.

1430 South Mint Street, Suite 104
Charlotte, WNC 28203

Re: Catfish Pond Mitigation Site — Durham County, NC

Dear Ms. Lanza:

This letter is to inform you that the Service has established an on-line project planning and
consultation process which assists developers and consultants in determining whether a
federally-listed species or designated critical habitat may be affected by a proposed project. For
future projects, please visit the Raleigh Field Office’s project planning website at
https://www.fws.gov/raleigh/pp.html. If you are only searching for a list of species that may be
present in the project’s Action Area, then you may use the Service’s Information. Planning, and
Consultation System (IPaC) website to determine if any listed, proposed, or candidate species
may be present in the Action Area and generate a species list. The [PaC website may be viewed
at https://ecos.fws.gov/ipac/. The IPaC web site contains a complete and frequently updated list
of all endangered and threatened species protected by the provisions of the Endangered Species
Act of 1973, as amended (16 U.S.C. 1531 et seq.)(Act), a list of federal species of concern' that
are known to occur in each county in North Carolina, and other resources.

Section 7 of the Act requires that all federal agencies (or their designated non-federal
representative), in consultation with the Service, insure that any action federally authorized.,
funded, or carried out by such agencies is not likely to jeopardize the continued existence of any
federally-listed endangered or threatened species. A biological assessment or evaluation may be
prepared to fulfill that requirement and in determining whether additional consultation with the
Service is necessary. In addition to the federally-protected species list, information on the
species’ life histories and habitats and information on completing a biological assessment or

" The term “federal species of concern” refers to those species which the Service believes might be in need of
concentrated conservation actions. Federal species of concern receive no legal protection and their designation does
not necessarily imply that the species will eventually be proposed for listing as a federally endangered or threatened
species. However, we recommend that all practicable measures be taken to avoid or minimize adverse impacts to
tederal species of concern.



evaluation and can be found on our web page at http://www.fws.gov/raleigh. Please check the
web site often for updated information or changes.

If your project contains suitable habitat for any of the federally-listed species known to be
present within the county where your project occurs, the proposed action has the potential to
adversely affect those species. As such, we recommend that surveys be conducted to determine
the species’ presence or absence within the project area. The use of North Carolina Natural
Heritage program data should not be substituted for actual field surveys.

If you determine that the proposed action may affect (i.e., likely to adversely aftect or not likely
to adversely affect) a federally-protected species, you should notify this office with your
determination, the resulis of your surveys, survey methodologies, and an analysis of the effects
of the action on listed species, including consideration of direct, indirect, and cumulative effects,
before conducting any activities that might affect the species. If you determine that the proposed
action will have no effect (i.e., no beneficial or adverse, direct or indirect effect) on federally
listed species, then you are not required to contact our office for concurrence (unless an
Environmental Impact Statement is prepared). However, you should maintain a complete record
of the assessment, including steps leading to your determination of effect, the qualified personnel
conducting the assessment, habitat conditions, site photographs, and any other related articles.

With regard to the above-referenced project, we offer the following remarks. Our comments are
submitted pursuant to, and in accordance with, provisions of the Endangered Species Act.

Based on the information provided and other information available, it appears that the proposed
action is not likely to adversely affect any federally-listed endangered or threatened species, their
formally designated critical habitat, or species currently proposed for listing under the Act at
these sites. We believe that the requirements of section 7(a)(2) of the Act have been satisfied for
your project. Please remember that obligations under section 7 consultation must be
reconsidered if: (1) new information reveals impacts of this identified action that may affect
listed species or critical habitat in a manner not previously considered; (2) this action is
subsequently modified in a manner that was not considered in this review; or, (3) a new species
is listed or critical habitat determined that may be affected by the identified action.

However, the Service is concerned about the potential impacts the proposed action might have
on aquatic species. Aquatic resources are highly susceptible to sedimentation. Therefore, we
recommend that all practicable measures be taken to avoid adverse impacts to aquatic species,
including implementing directional boring methods and stringent sediment and erosion control
measures. An erosion and sedimentation control plan should be submitted to and approved by
the North Carolina Division of Land Resources, Land Quality Section prior to construction.
Erosion and sedimentation controls should be installed and maintained between the construction
site and any nearby down-gradient surface waters. In addition, we recommend maintaining
natural, vegetated buffers on all streams and creeks adjacent to the project site.

The North Carolina Wildlife Resources Commission has developed a Guidance Memorandum (a
copy can be found on our website at (http://www.fws.gov/raleigh) to address and mitigate
secondary and cumulative impacts to aquatic and terrestrial wildlife resources and water quality.



We recommend that you consider this document in the development of your projects and in
completing an initiation package for consultation (if necessary).

We hope you find our web page useful and informative and that following the process described
above will reduce the time required, and eliminate the need. for general correspondence for
species’ lists. If you have any questions or comments, please contact Emily Wells of this office
at (919) 856-4520 ext. 25.

Sincerely,

%/ Peté Benjamin

Field Supervisor



U.S. Department of Agriculture

FARMLAND CONVERSION IMPACT RATING

PART | (To be completed by Federal Agency)

Date Of Land Evaluation Request 2/13/18

Name Of Project Catfish Pond Mitigation Site Federal Agency Involved

NC Division of Mitigation Services

Proposed Land Use Stream Restoration County And

State  pyrham County, NC

PART Il (To be completed by NRCS)

Date Request Received By NRCS

3/13/18

Does the site contain prime, unique, statewide or local important farmland? Yes  No |Acres Irrigated |Average Farm Size
(If no, the FPPA does not apply -- do not complete additional parts of this form). [ ] | none 108 acres
Major Crop(s) Farmable Land In Govt. Jurisdiction Amount Of Farmland As Defined in FPPA
CORN Acres: 132, 267 % 69 Acres: 118, 720 acres % 62
Name Of Land Evaluation System Used Name Of Local Site Assessment System Date Land Evaluation Returned By NRCS
Durham County, NC LESA N/A March 26, 2018 by eMail
Alternative Site Rating
PART lll (To be completed by Federal Agency) St A Site B Site )
A. Total Acres To Be Converted Directly 18.3
B. Total Acres To Be Converted Indirectly
C. Total Acres In Site 18.3 0.0 0.0 0.0
PART IV (To be completed by NRCS) Land Evaluation Information
A. Total Acres Prime And Unique Farmland 10.6
B. Total Acres Statewide And Local Important Farmland 56.9
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted 0.1
D. Percentage Of Farmland In Govt. Jurisdiction With Same Or Higher Relative Value 67.6
PART V (To be completed by NRCS) Land Evaluation Criterion 51 0 0 0
Relative Value Of Farmland To Be Converted (Scale of 0 to 100 Points)
PART VI (To be completed by Federal Agency) Maximum
Site Assessment Criteria (These criteria are explained in 7 CFR 658.5(b) Points
1. Area In Nonurban Use 15 15
2. Perimeter In Nonurban Use 10 10
3. Percent Of Site Being Farmed 20 20
4. Protection Provided By State And Local Government 20 20
5. Distance From Urban Builtup Area 15 10
6. Distance To Urban Support Services 15 0
7. Size Of Present Farm Unit Compared To Average 10 5
8. Creation Of Nonfarmable Farmland 10 10
9. Availability Of Farm Support Services 5 0
10. On-Farm Investments 20 0
11. Effects Of Conversion On Farm Support Services 10
12. Compatibility With Existing Agricultural Use 10
TOTAL SITE ASSESSMENT POINTS 160 90 0 0 0
PART VIl (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100 51 0 0 0
Total Site A t (From Part VI above or a local
Tl St feesgment (rom eor 160 90 0 0 0
TOTAL POINTS (Total of above 2 lines) 260 141 0 0 0
Was A Local Site Assessment Used?
Site Selected: Date Of Selection Yes [I No [I

Reason For Selection:

(See Instructions on reverse side)
This form was electronically produced by National Production Services Staff

Form AD-1006 (10-83)



From: Carolyn Lanza

To: Cortes, Milton - NRCS, Raleigh, NC
Subject: RE: Request for AD1006 Form - Catfish Pond Mitigation Site - Durham County, NC
Date: Tuesday, April 3, 2018 5:11:00 PM
Attachments: Soils Map Catfish Pond.pdf
image001.png

AD1006 Catfish Pond (003).pdf

Milton,

| realized in the soils map submitted the acres were incorrect leading to believe the site was larger
than it will be. The pervious map had the unclipped acres left over from the total parcel. The total
land converted will be 18.26 acres. The attached soils map has the updated numbers.

The completed AD1006 form is also attached.
Thank you for your help.

Carolyn Lanza | Environmental Scientist
0:919.851.9986 x113 M: 313.969.7318

Wildlands Engineering, Inc.
312 West Millbrook Road, Suite 225

Raleigh, NC 27609

From: Cortes, Milton - NRCS, Raleigh, NC <Milton.Cortes@nc.usda.gov>

Sent: Monday, March 26, 2018 3:24 PM

To: Carolyn Lanza <clanza@wildlandseng.com>

Subject: RE: Request for AD1006 Form - Catfish Pond Mitigation Site - Durham County, NC
Importance: High

Carolyn:

Please find attached the Farmland Conversion Impact Rating for the NCDENR Division of Mitigation
Services (DMS) stream restoration project (Catfish Pond Mitigation Site) located in Durham County.
Note that the total acreage were updated according to the map submitted.

Let us know if we can be of further assistance

Cordially;

LO/_%#M& %&M@’

Assistant State Soil Scientist

USDA Natural Resources Conservation Service
4407 Bland Rd, Suite 117

Raleigh, NC 27609

Phone: 919-873-2171



milton.cortes@nc.usda.gov

USDA
=

From: Carolyn Lanza [mailto:clanza@wildlandseng.com]

Sent: Tuesday, February 13, 2018 4:31 PM

To: Cortes, Milton - NRCS, Raleigh, NC <Milton.Cortes@nc.usda.gov>

Subject: Request for AD1006 Form - Catfish Pond Mitigation Site - Durham County, NC

Milton,

| have a request for a completed AD-1006 form for a NCDENR Division of Mitigation Services (DMS)
stream restoration project (Catfish Pond Mitigation Site) located in Durham County. Please find a
Soils Map attached in addition to the AD-1006 form with Parts | and Il filled out. The soil breakdown
is included on the Soils Map.

Thank you for your assistance and please let me know if you need any additional information.

Carolyn Lanza, | Environmental Scientist
0:919.851.9986 x113 M: 313.969.7318

Wildlands Engineering, Inc.
312 West Millbrook Road, Suite 225

Raleigh, NC 27609

This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the information
it contains may violate the law and subject the violator to civil or criminal penalties. If you believe
you have received this message in error, please notify the sender and delete the email immediately.



WILDLANDS

ENGINEERING

February 9, 2018

Shannon Deaton

North Carolina Wildlife Resource Commission
Division of Inland Fisheries

1721 Mail Service Center

Raleigh, NC 27699

Subject: Catfish Pond Mitigation Site
Durham County, North Carolina

Dear Ms. Deaton,

Wildlands Engineering, Inc. requests review and comment on any possible issues that might emerge
with respect to fish and wildlife issues associated with the proposed Catfish Pond Mitigation Site. A
USGS Topographic Map and an Overview Site Map showing the approximate project area are enclosed.
The topographic figure was prepared from the Rougemont, NC USGS 7.5-minute topographic
quadrangle.

The Catfish Pond Mitigation Site is being developed to provide in-kind mitigation for
unavoidable stream channel impacts. Several sections of channel have been identified as
significantly degraded. The project will include stream restoration on Catfish Creek and several
unnamed tributaries all which drain to Mountain Creek and the removal