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

November 18, 2021

ATTENTION OF:

Regulatory Division

Re: NCIRT Review and USACE Approval of the NCDMS Laurel Valley Mitigation Site / Burke
Co./ SAW-2020-00053/ NCDMS Project # 100140

Mr. Paul Wiesner

North Carolina Division of Mitigation Services
5 Ravenscroft Drive, Suite 102

Asheville, NC 28801

Dear Mr. Wiesner:

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 Laurel Valley Draft Mitigation Plan, which
closed on October 7, 2021. 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
USACE Mitigation 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 contact me at Kimberly.d.browning@usace.army.mil or (919) 946-5107.

Enclosures

Electronic Copies Furnished:

NCIRT Distribution List
Harry Tsomides—NCDMS
Eric Neuhaus—WElI

Sincerely,

Kim Browning

Mitigation Project Manager

for Tyler Crumbley, Deputy Chief
USACE Regulatory Division


mailto:Kimberly.d.browning@usace.army.mil

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

REPLY TO
ATTENTION OF:

CESAW-RG/Browning October 27, 2021

MEMORANDUM FOR RECORD

SUBJECT: NCDMS Laurel Valley Mitigation Project - NCIRT Comments during 30-day Mitigation
Plan Review, Burke County, NC

PURPOSE: The comments listed below were received during the 30-day comment period in
accordance with Section 332.8(g) of the 2008 Mitigation Rule in response to the Notice of NCDMS
Mitigation Plan Review.

USACE AID#: SAW-2020-00053
NCDMS #: 100140
30-Day Comment Deadline: October 7, 2021

USEPA Comments, Todd Bowers:

Note: It is understood that site visits have been made by IRT members during the development of site feasibility to provide
mitigation credit. In that regard, | feel it necessary to denote that | have not been on-site during this process and that my
comments may reflect a lack of on-site observation and evaluation.

1. General:

o | am somewhat disappointed that Wildlands is taking a “mountain” approach to
requirements for site design and monitoring. Granted, Burke County is a “mountain”
county per the 2016 Guidance. However, aside from the county in which this project is
located, there are no other indications that this is a mountain type of site. The stated
ecoregion is Northern Inner Piedmont, the elevation is well below 1,500 feet, the
topography appears to be gently rolling hills, the slope of the streams is less than 2%
across most of the project, all reference streams are located in the North Carolina
piedmont and the design curves used are mainly Piedmont. | understand the IRT brought
this up when considering buffer widths and the landowner was not interested in providing
more acreage for establishing 50-foot-wide riparian zones. Wildlands has proceeded to
develop a site that follows the 2016 Guidance for mountain projects.

2. Section 3.1/Page 19 Watershed Conditions:

o Based on the status of East Prong Hunting Creek (EPHC) as a Water Supply IV water
and the proximity of potential livestock operations | recommend wider riparian buffers to
provide more protection for these waters in the face of runoff from cattle.

o0 Is the historic flow of UT1 the basis for returning the stream to its tie-in with East Prong
Hunting Creek?

3. Section 3.3.1/Page 23: UT1

o Isthere any more information on the inactive quarry at the origin of UT1? What was mined

and is there any mine spoil causing water quality issues for UT1?



o More information on the rerouting of UT1 Reach 2 and its current state as it leaves the

site would be helpful.
4. Section 4.2/Page 29:

o If Wetland F is positioned to continue providing hydrology to the offsite (and disconnected)
portion of UT1, | recommend adding a gauge to monitor to ensure UT1 Reach 2 continues
to provide hydrology to Wetland F.

5. Table 11/Page 32:

o0 Recommend adding some language to address the rerouting of UT1 — Reach 2 as it

pertains to alleviating stressors.
6. Section 6.2/Page 32:

o All reference reaches are located in the Piedmont physiographic region supporting my

conclusion that this is not a “mountain” stream.
7. Section 6.6.3/Page 38:

o “...Wetland F along the left floodplain of the stream that receives hydrology from UT1
during flooding events. The priority 1 design will provide hydrology to these adjacent
wetlands.” Will this be verified by any monitoring?

8. Section 6.7/Page 39:

o Recommend expanding the riparian buffers to 50 feet from the stream beltwidth. | know

this is highly unlikely to change but | needed to get this recommendation on the record.
9. Table 18/Page 44:

0 Vegetation Performance Standards: For the reasons stated above, | recommend the
sponsor consider using Piedmont performance standards for vegetation growth at MY 5
and MY 7. Some flexibility should be considered for monitoring plots located in Priority 2
floodplains due to know difficulty in establishing vegetation in those areas.

10.Table 19/Page 45:

o | recommend adding some monitoring wells to confirm the wetlands currently on-site
maintain their hydrology following the extensive stream works within wetlands adjacent
to UT 1 and EPHC.

11.Section 11.2/Page 47:

o | recommend additional buffer credit only if based on minimum buffer width of 50 feet.
Application of the minimum standard is just that, a minimum, and is not suitable for a
Piedmont stream site regardless of the county name. Ecologically, this is not a mountain
site. | don’t have issues with the calculation or desire for additional credit and this is taking
advantage of a site that should have wider buffers but does not.

WRC Comments, Andrea Leslie:

1. Wildlands is using natural community types from the 1900 Third Approximation of the Natural
Communities of North Carolina reference. As we’'ve commented before, the more recent 2012
Fourth Approximation should be used to determine community type.

2. We appreciate the diversity of species presented in the planting plan. We call out a few plant
choices and other issues here:

a. Ulmus rubra (Slippery EIm) is included in the planting plan. (Note — in the planting plan,
it is called Ulmus fulva and sometimes Ulmus rubra, but it appears that rubra is the
specific epithet used in most references.) Is this a substitute for American EIm?
American Elm is found in many wetland communities of NC, but Slippery EIm is not — in
fact, it is an upland elm that is found on sites with basic soils. It doesn’t seem like an
appropriate substitute.

b. River birch is included in the planting plan. Is it found in nearby sites? If it isn’t, we
encourage it to be eliminated. At the very least, we ask that river birch and boxelder be



kept to a small percentage of the stems planted (currently, they each range from 10-15%
of the stems planted — this should not be increased).

c. The Open Area Buffer Planting list includes species that range from being FACW to UPL,
which is fine. However, we strongly recommend that during the time of planting, that
stems be sorted and planted in appropriate areas on the site (not just mixed up and
planted indiscriminately). More attention to where particular species are planted should
allow for better success and a more appropriate community.

d. Black gum is included in the wetland planting list — this is primarily an upland species,
and it is unclear why it is included. If planted, it should only be in drier areas of the site.
It would be more appropriate in the riparian planting plan.

DWR Comments, Erin Davis:

1. DMS comment page 3, bullet #3 — DWR echoes DMS’ question/concern. We appreciate the
discussion on the issue included in Section 4.2. At minimum DWR requires installation of a
gauge or trail camera in Wetland F to demonstrate a sustained hydrologic connection during the
project monitoring period. For the 401 application, please clearly describe the rationale for the
stream relocation, and effort to be made to reduce the risk of any loss of state water resources
as well as how that will be assessed/monitored.

Page 9, Section 3.3.2 — Was NCWAM completed for wetland areas proposed to be impacted?

Page 12, Section 4.3 — Due to the proposed stream relocation/realignment through existing

wetland areas, DWR requests a re-delineation of wetlands onsite during monitoring year 7.

4. Page 18. Section 6.5 — The nearby quarry is described as abandoned and earlier as inactive.
Please confirm the status of the quarry and discuss potential effect(s) on the project.

5. Page 22, Section 6.7 — Please briefly describe the proposed utility easement planting shown on
Figure 10.

6. Page 27, Table 18 — DWR is ok with the proposed Wetland Planting Zone vigor standard.

7. Page 28, Table 19 — Please differentiate between fixed and random veg plots proposed per
reach. DWR recommends a few random plots be included in the monitoring plan. Also, DWR
requests that the overall trend in species survival of planted stems be tracked in the Partially
Vegetated Planting Zone.

8. Figure 2 — Please callout the approximate locations of existing ditches/drainage outlets
referenced in the text.

9. Figure 9 — Please show existing wetlands.

10.Figures — Please include a LiDAR figure in the final mitigation plan.

11.Design Sheets 2.1.1 - 2.3.4 —

a. It was really helpful to see all of the existing tree points along each reach. Was there a
minimum diameter threshold for a tree to be plotted? Also, for trees proposed to be saved
along the streambank, was direct and/or indirect construction impacts to critical root
zones a consideration?

b. Will all abandoned channel sections be backfilled to surrounding surface grade? (with the
exception of the proposed floodplain pool)

12.Sheet 2.1.3 — Are there any concerns about the long term stability at the UT1 confluence with
the tributary angling toward the EPHC left bank brush toe treatment?

13.Sheet 2.2.1 — Please add callouts with station numbers of where stream credit begins and ends,
and add a sheet match line.

14.Sheets 5.3 & 5.6 — Please confirm that the proposed outlet stabilizations and channels do not
include rock placement.

15.General comment — | noticed multiple topics the IRT have been bringing up were captured in the
plan. | liked the site-specific discussions in the site constraints, hydro trespass and project risk
& uncertainties sections, as well as the Table 2 land use classification breakdown and
paragraph-table-photos combo per reach in the existing conditions section. The proposed

wn



species diversity, multiple planting zones, detailed invasive treatment plan, fencing plan and
floodplain pool detail were all good to see included.

USACE Comments, Kim Browning:

1.

The Corps agrees with EPA’s comments regarding the Piedmont references for both stream
design and planting plan development. Given that this site is located in the Piedmont
physiographic region, and has been designed as such, the vegetative performance standard for
height success criteria would be more appropriate as 7 feet at MY5 and 10 feet at MY7. Please
adjust the vegetation performance standard in Table 18.

a. Unfortunately, the designation as a mountain county and the Piedmont physiographic
region were not discussed at the IRT site visits in 2019 and 2020, and we realize that the
easement boundaries, and associated buffer widths, have already been determined at
this stage of the plan development; however, we agree that wider buffers on portions of
this site would have been beneficial.

b. This situation is similar to the discussion we had during the review of the Huntsman site.
Moving forward, the IRT would like to be notified at the Technical Proposal stage if you
propose to use Piedmont references, and associated vegetative success standards and
buffer widths, in a mountain county.

Section 3.3: | appreciate the detail provided that describes existing stream and wetland
conditions. This is very helpful for the review and to demonstrate the potential functional uplift.
It would be helpful to include a photo of the preservation reach for contrast.

Section 3.5: Please confirm that the utility easement along the northwest side of the property
that is within the conservation easement is not included in the wider buffer credit calculation. |
also have concerns that the fencing and vegetation within this utility easement may be
jeopardized if/when utility maintenance is required. It is not standard to include existing
easements within the CE.

Section 3.5: It was noted during the IRT site visit that the culvert at the upstream end of East
Prong Hunting Creek is perched and there are no plans to replace it (as described in Section
6.6.1). Will this perched culvert be an obstruction to aquatic passage? Or will Priority 2
restoration address this concern? Please clarify in Section 3.5.

Table 8, page 11 and Appendix 5: Please include a copy of the Phase | Survey and all
correspondence in the final mitigation plan for Section 106 documentation.

Appendix 5: The Cherokee Nation responded to the public notice for this project on May 4, 2020.
Their response is attached. Please include this in the final mitigation plan and update the AIRFA
section of Appendix 5.

Section 4.2, page 12: Re-aligning UT1 to drain to East Prong Hunting Creek will likely cause
less base flow, and less storm flow to the adjacent property. To address IRT concerns, a gauge
will need to be installed, close to the conservation easement boundary in Wetland F, prior to
construction to monitor hydrology and ensure minimal negative impact (and hopefully positive
impact) to existing wetland hydrology. Additionally, please add a photo point near the easement
boundary that captures the wetlands along the field, which are off site. These wetlands were
relatively low quality, and the site is likely to yield more, higher-quality wetlands.

Section 4.3: Stream relocation is estimated to impact existing wetlands within the easement.
Though it is anticipated that the total wetland acreage, and quality, will likely increase as a result
of stream restoration, the Corps must still ensure that there is no net loss of wetlands as a result
of ecological restoration. If you do not plan to install gauges on all wetlands within the easement
and monitor hydrology, please plan to reverify the extent of jurisdiction at the end of the
monitoring period to document that wetland acreage was not lost.



9.

Section 5: Please clarify which project outcomes are verifiable through measurement and/or
visual assessment, and which outcomes are implied (i.e., will you be measuring biological
uplift?).

10.Section 6.6.3: There is concern that UT1 Reach 2 across the floodplain will accumulate

11.

sediment and have problems maintaining a channel. An additional cross-section should be
added to this reach, downstream of the ditch.

Section 6.6.4, page 22: The lower section of UT2 that is anticipated to be slightly entrenched
and may have a BHR above 1.0. This section will need to be assessed and conditions
documented during monitoring. If the channel becomes more entrenched, an additional cross-
section in the lower section of this reach may be requested, particularly if aggradation occurs
as described in Section 6.8.

12.Section 6.8: Please add a discussion on the corrective measures that will be taken if the lower

reaches of UT1 and UT2, in the floodplain of East Prong Hunting Creek, do accumulate
sediment. It would also be advisable to discuss the possibility that UT1 may revert back to its
current preferential flow path, and how that will be addressed. The corrective measures should
really be addressed in Section 10 (Adaptive Management), but it's acceptable to include them
in this section.

13.Table 18: At least two random plots should be added annually to gain a better overall picture

of vegetative success. Additionally, at least twice during monitoring, the partially vegetated
planting zones should be captured in monitoring data.

14.Table 18: Given the recent Technical Workgroup Discussion regarding pebble counts, do you

want to include this as a performance standard?

Kim Browning
Mitigation Project Manager
Regulatory Division



May 4, 2020

Kim Browning

United States Army Corps of Engineers
Mitigation Field Office

3331 Heritage Trade Drive, Suite 105
Wake Forest, NC 27587

Re:  SAW-2020-00053, Laurel Valley Mitigation
Ms. Kim Browning:

The Cherokee Nation (Nation) is in receipt of your correspondence about SAW-2020-00053, and
appreciates the opportunity to provide comment upon this project. Please allow this letter to serve
as the Nation’s interest in acting as a consulting party to this proposed project.

The Nation maintains databases and records of cultural, historic, and pre-historic resources in this
area. Our Historic Preservation Office reviewed this project, cross referenced the project’s legal
description against our information, and found no instances where this project intersects or adjoins
such resources. Thus, the Nation does not foresee this project imparting impacts to Cherokee
cultural resources at this time.

However, the Nation requests that the United States Army Corps of Engineers (USACE) halt all
project activities immediately and re-contact our Offices for further consultation if items of cultural
significance are discovered during the course of this project.

Additionally, the Nation requests that the USACE conduct appropriate inquiries with other
pertinent Tribal and Historic Preservation Offices regarding historic and prehistoric resources not
included in the Nation’s databases or records.

If you require additional information or have any questions, please contact me at your convenience.
Thank you for your time and attention to this matter.

Wado,

Elizabeth Toombs, Tribal Historic Preservation Officer
Cherokee Nation Tribal Historic Preservation Office
elizabeth-toombs@cherokee.org

918.453.5389



MEMORANDUM

TO: Kim Browning, USACE
FROM: Eric Neuhaus, PE

DATE: March 2, 2022

RE: Laurel Valley Mitigation Site

Catawba River Basin 03050101

Burke County, NC

DMS ID No. 100140

DEQ Contract Number 7875-02

RFP Number 16-007875

SAW-2020-00053

Response to NCIRT Mitigation Plan Comments

Wildlands thanks for the NCIRT for their detailed review of the Laurel Valley Mitigation Site, as
documented in Kim Browning’s October 27, 2021 letter. We have made the necessary revisions to the
draft documents and we are submitting revised versions of the documents along with this
memorandum. Below we provide your comments followed by our responses in bold italics.

USEPA Comments, Todd Bowers:

1) lam somewhat disappointed that Wildlands is taking a “mountain” approach to requirements for
site design and monitoring. Granted, Burke County is a “mountain” county per the 2016 Guidance.
However, aside from the county in which this project is located, there are no other indications that
this is a mountain type of site. The stated ecoregion is Northern Inner Piedmont, the elevation is
well below 1,500 feet, the topography appears to be gently rolling hills, the slope of the streams is
less than 2% across most of the project, all reference streams are located in the North Carolina
piedmont and the design curves used are mainly Piedmont. | understand the IRT brought this up
when considering buffer widths and the landowner was not interested in providing more acreage for
establishing 50-foot-wide riparian zones. Wildlands has proceeded to develop a site that follows the
2016 Guidance for mountain projects.

a) While Wildlands agrees that wider buffers always offer greater protection, we have provided
the required buffer widths as outlined in the governing rules and regulations (Wilmington
District 2003 Stream Mitigation Guidelines and the October 24, 2016 Stream and Wetland
Compensatory Mitigation Update). Our option agreements were set for a minimum 30-foot
buffers based on this guidance during the proposal stage of the project. The easements for
the site are recorded with a minimum 30-foot buffers presented in the plan; however, we were
able to negotiate 100-150 foot buffers along the right bank of East Prong Hunting Creek to
encompass existing floodplain wetlands. This negotiation added 1.17-acres to the originally
proposed 13-acre easement.



2)

3)

4)

5)

6)

Section 3.1/Page 19 Watershed Conditions:

a) Based on the status of East Prong Hunting Creek (EPHC) as a Water Supply IV water and the
proximity of potential livestock operations | recommend wider riparian buffers to provide more
protection for these waters in the face of runoff from cattle.

i) Wildlands acknowledges your above considerations, and while greater than 30-foot
buffers could not be negotiated along the left bank of East Prong Hunting Creek, 100-
150-foot buffers were included along the right bank. Please see our response to comment
#1 for additional discussion.

b) Is the historic flow of UT1 the basis for returning the stream to its tie-in with East Prong Hunting
Creek?

i) Wildlands has included additional discussion on UT1’s proposed alignment to East Prong
Hunting Creek to Section 6.6.3.

Section 3.3.1/Page 23: UT1

a) Isthere any more information on the inactive quarry at the origin of UT1? What was mined and
is there any mine spoil causing water quality issues for UT1?

i) Wildlands reviewed Mining Permit Number 12-07 on the NC DEQ Online GIS system to
learn more about the quarry. The mine produced crushed stone. The permit was listed as
active, and the last permit revision occurred in November 2017. The last inspection date
was listed as January 26, 2014. Mitigation plan comments about mine inactivity were
based on conversations with the landowner who had not seen quarry traffic for several
years. Wildlands has no knowledge of current or historical water quality issues related to
the quarry. Please see revised discussion in Section 3.3.1.

b) More information on the rerouting of UT1 Reach 2 and its current state as it leaves the site
would be helpful.

i) Please find new discussion of UT1’s existing condition after it leaves the Site in Section
3.3.1. Additional discussion of re-alignment design was also added to Section 6.6.3.

Section 4.2/Page 29:

a) If Wetland F is positioned to continue providing hydrology to the offsite (and disconnected)
portion of UT1, | recommend adding a gauge to monitor to ensure UT1 Reach 2 continues to
provide hydrology to Wetland F.

i) Please see comment #37 below and Wildlands’ response.
Table 11/Page 32:

a) Recommend adding some language to address the rerouting of UT1 — Reach 2 as it pertains to
alleviating stressors.

i) Additional language was added to Table 11 to address UT1-Reach 2 alignment re-routing.
Section 6.2/Page 32:

a) Allreference reaches are located in the Piedmont physiographic region supporting my
conclusion that this is not a “mountain” stream.



7)

8)

9)

i)  Wildlands acknowledges and appreciates this discussion and notes that reference reaches
for the Site were chosen based on geomorphic parameters such as discharge, valley slope,
sinuosity, and substrate size. While we did conduct reference reach searches nearer to the
site, we could not find natural, unmodified reaches to survey which met the geomorphic
requirements. In our experience, C-type reference streams in mountain valleys are near
impossible to find due to the scarcity of flat land in this region and the tendency of farmers
to take advantage of any wider, alluvial floodplains.

Section 6.6.3/Page 38:

a) “..Wetland F along the left floodplain of the stream that receives hydrology from UT1 during
flooding events. The priority 1 design will provide hydrology to these adjacent wetlands.” Will
this be verified by any monitoring?

i) Please see comment #37 below and Wildlands’ response.

Section 6.7/Page 39:

a) Recommend expanding the riparian buffers to 50 feet from the stream beltwidth. | know this is
highly unlikely to change but | needed to get this recommendation on the record.

i) Wildlands acknowledges your recommendations. As discussed in our response to
comment #1, above, we were able to achieve a 100-150 foot right buffer on East Prong
Hunting Creek. Please find more discussion around this issue in comment #1.

Table 18/Page 44:

a) Vegetation Performance Standards: For the reasons stated above, | recommend the sponsor
consider using Piedmont performance standards for vegetation growth at MY 5 and MY 7. Some
flexibility should be considered for monitoring plots located in Priority 2 floodplains due to know
difficulty in establishing vegetation in those areas.

i) The vegetative performance standard was changed in Table 18 for Riparian Planting
Zones. Priority 2 areas of the project are already included in Wetland Planting Zones,
which have a shorter vigor standard than Open Buffer Planting areas.

10) Table 19/Page 45:

a) Irecommend adding some monitoring wells to confirm the wetlands currently on-site maintain
their hydrology following the extensive stream works within wetlands adjacent to UT 1 and
EPHC.

i) In response to this comment and to DWR and USACE’s comments (comments #17 and #38,
respectively), Wildlands proposes to re-verify wetland extents at the end of Monitoring
Year 7. Re-verifying wetland features within the conservation easement during
Monitoring Year 7 has been added to Table 19: Monitoring Components.

11) Section 11.2/Page 47:

a) |recommend additional buffer credit only if based on minimum buffer width of 50 feet.
Application of the minimum standard is just that, a minimum, and is not suitable for a Piedmont
stream site regardless of the county name. Ecologically, this is not a mountain site. | don’t have
issues with the calculation or desire for additional credit and this is taking advantage of a site
that should have wider buffers but does not.



i)

Wildlands understands the expressed concerns. We completed the Wilmington District
Stream Buffer Credit Calculator using the available instructions and applicable guidance
(Wilmington District 2003 Stream Mitigation Guidelines and the October 24, 2016 Stream
and Wetland Compensatory Mitigation Update). Wildlands will comply with the IRT’s
preferred crediting scheme, but we request further guidance/instructions on how to
complete alternative crediting scenarios.

WRC Comments, Andrea Leslie:

12) Wildlands is using natural community types from the 1900 Third Approximation of the Natural
Communities of North Carolina reference. As we’ve commented before, the more recent 2012
Fourth Approximation should be used to determine community type.

a) We apologize for using the old approximation and have revised the Mitigation Plan to use the
most current approximation. We have also sent a company-wide email to ensure that, going
forward, the Fourth Approximation will be used to classify community types.

13) We appreciate the diversity of species presented in the planting plan. We call out a few plant
choices and other issues here:

a)

b)

Ulmus rubra (Slippery Elm) is included in the planting plan. (Note — in the planting plan, it is
called Ulmus fulva and sometimes Ulmus rubra, but it appears that rubra is the specific epithet
used in most references.) Is this a substitute for American EIm? American Elm is found in many
wetland communities of NC, but Slippery Elm is not —in fact, it is an upland elm that is found on
sites with basic soils. It doesn’t seem like an appropriate substitute.

i)

Thank you for your review — we did intend to use rubra, and the planting tables have been
updated to replace fulva with rubra. We selected slippery elm specifically and not as a
substitute for American elm because we believe it is a good candidate for this site based
off our field observations. In our review of the vascular plants of North Carolina website,
slippery elm is noted to grow in a range of habitats including cove forests and basic mesic
forests along with drier forests. Timothy Spira's Wildflowers & Plant Communities of the
Southern Appalachian Mountains & Piedmont further supports the ability of slippery elm
to inhabit areas with varied moisture regimes in its following habitat description: “Moist
forest on lower slopes, floodplains, occasionally on drier upland sites, particularly on
limestone soils, alluvial forest, basic mesic forest, and cover forests. Common in piedmont
and lower mountains....”

River birch is included in the planting plan. Is it found in nearby sites? If it isn’t, we encourage it
to be eliminated. At the very least, we ask that river birch and boxelder be kept to a small
percentage of the stems planted (currently, they each range from 10-15% of the stems planted —
this should not be increased).

i)  River birch is a common volunteer species found at our Henry Fork Mitigation Site. Henry

Fork is located approximately 19 aerial miles away from Laurel Valley Mitigation Site.
River birch and boxelder are still included in the plans, but percentages have been
adjusted — please see revised planting plan.



c) The Open Area Buffer Planting list includes species that range from being FACW to UPL, which is
fine. However, we strongly recommend that during the time of planting, that stems be sorted
and planted in appropriate areas on the site (not just mixed up and planted indiscriminately).
More attention to where particular species are planted should allow for better success and a
more appropriate community.

i) Wildlands acknowledges your recommendation. Our approach to planting is usually to
evenly disperse the bare root species throughout a planting zone. Given the possible local
variations in topography, soils, and hydrology that can occur on a site, we overplant so we
are providing as many opportunities for colonization as possible. We will separate out
large areas that warrant a specific planting condition into separate planting zones.

14) Black gum is included in the wetland planting list — this is primarily an upland species, and it is
unclear why it is included. If planted, it should only be in drier areas of the site. It would be more
appropriate in the riparian planting plan.

a) Thank you for this comment - black gum was not intended for the wetland planting zone and
has been removed.

DWR Comments, Erin Davis:

15) DMS comment page 3, bullet #3:

a) DWR echoes DMS’ question/concern. We appreciate the discussion on the issue included in
Section 4.2. At minimum DWR requires installation of a gauge or trail camera in Wetland F to
demonstrate a sustained hydrologic connection during the project monitoring period. For the
401 application, please clearly describe the rationale for the stream relocation, and effort to be
made to reduce the risk of any loss of state water resources as well as how that will be
assessed/monitored.

i) See comment #37 below and Wildlands’ response. Wildlands will include discussion of
relocating UT1 and the off-Site resource in the 401 application.

16) Page 9, Section 3.3.2:
a) Was NCWAM completed for wetland areas proposed to be impacted?
i) NCWAM forms have now been completed for the Site and are included in Appendix 3.
17) Page 12, Section 4.3:

a) Due to the proposed stream relocation/realignment through existing wetland areas, DWR
requests a re-delineation of wetlands onsite during monitoring year 7.

i) A re-verification of wetlands within the conservation easement has been included in
Section 7.0 Performance Standards (Table 19). Language proposing wetland re-verification
has also been included in Section 4.3.

18) Page 18. Section 6.5:

a) The nearby quarry is described as abandoned and earlier as inactive. Please confirm the status
of the quarry and discuss potential effect(s) on the project.

i) See comment 3a above and Wildlands’ response.



19) Page 22, Section 6.7:
a) Please briefly describe the proposed utility easement planting shown on Figure 10.
i) Additional discussion of plantings for the Utility Easement were included in Section 6.7.
20) Page 27, Table 18:
a) DWR is ok with the proposed Wetland Planting Zone vigor standard.

i) Thank you for your review — we will proceed with the proposed Wetland Planting Zones
vigor standards. Please note that Riparian Planting Zones vigor standards have been
updated.

21) Page 28, Table 19:

a) Please differentiate between fixed and random veg plots proposed per reach. DWR
recommends a few random plots be included in the monitoring plan. Also, DWR requests that
the overall trend in species survival of planted stems be tracked in the Partially Vegetated
Planting Zone.

i) Table 19 now differentiates between fixed and random veg plots by reach. Two mobile
vegetation plots are now included in the monitoring plan. Wildlands also added two photo
points, one in each partially vegetated planting zones, to visually monitor species survival.

22) Figure 2: Please callout the approximate locations of existing ditches/drainage outlets referenced in
the text.

a) The ditch locations are now included on Figure 2.
23) Figure 9: Please show existing wetlands.
a) Exiting wetlands are now shown on Figure 9.
24) Please include a LiDAR figure in the final mitigation plan.
a) A LIDAR figure is now included as Figure 11.
25) Design Sheets 2.1.1 —2.3.4:

a) It was really helpful to see all of the existing tree points along each reach. Was there a minimum
diameter threshold for a tree to be plotted? Also, for trees proposed to be saved along the
streambank, was direct and/or indirect construction impacts to critical root zones a
consideration?

i) Locations of trees 12” diameter or greater were collected during the existing conditions
survey. Construction impacts are considered when designating a Tree Save on the plans.
Grading in the vicinity of a tree (both cut and fill areas), construction traffic, and ease of
avoidance are all considered before proposing a Tree Save. Wildlands prefers not to leave
trees damaged by construction in place (damaged trees may fall in stream and cause
instability, pose safety concerns, etc). Occasionally, a tree that was designated as a
proposed Tree Save is not feasible to save, or a designated Tree Removal may be avoided
with only a slight tweak to the proposed design. These field fit decisions are typically left
to the Wildlands Site Designer or Construction Administrator during the construction
period.



b) Will all abandoned channel sections be backfilled to surrounding surface grade? (with the
exception of the proposed floodplain pool)

i) All abandoned channels will be backfilled to match the overall valley grading scheme of
the respective reach. In Priority 1 reaches, this typically means backfilling to the
surrounding surface grade.

26) Sheet 2.1.3: Are there any concerns about the long-term stability at the UT1 confluence with the
tributary angling toward the EPHC left bank brush toe treatment?

a) Wildlands has had success with well-constructed brush toe treatments holding up to very large
erosive forces found at stream confluences and in outside bend locations. Wildlands will make
sure to evaluate the area during construction as well to ensure the structure is appropriate.

27) Sheet 2.2.1: Please add callouts with station numbers of where stream credit begins and ends, and
add a sheet match line.

a) Callouts for stream reaches, easement breaks, design approach, and a matchline were added
to the UT1 alignment on Sheet 2.2.1.

28) Sheets 5.3 & 5.6: Please confirm that the proposed outlet stabilizations and channels do not include
rock placement.

a) Correct, the proposed Outlet Stabilization detail (Sheet 5.6) requires erosion control matting
along the sides and bottom of disturbed areas of existing outlets as well as extensive planting
and seeding. Wildlands believes this will stabilize these areas due to low slopes and
observations of current stability in areas where they are vegetated but not accessible to cattle.
The one exception is the outlet from the proposed Floodplain Pool, which does leave the
possibility for the Site Designer or Construction Administrator to add a rock sill to the outlet if
deemed necessary during construction.

29) General comment: | noticed multiple topics the IRT have been bringing up were captured in the
plan. | liked the site-specific discussions in the site constraints, hydro trespass and project risk &
uncertainties sections, as well as the Table 2 land use classification breakdown and paragraph-table-
photos combo per reach in the existing conditions section. The proposed species diversity, multiple
planting zones, detailed invasive treatment plan, fencing plan and floodplain pool detail were all
good to see included.

a) Thank you for this acknowledgement and we will continue to make every effort to address
recurring comments from the IRT in subsequent projects.

USACE Comments, Kim Browning:

30) The Corps agrees with EPA’s comments regarding the Piedmont references for both stream design
and planting plan development. Given that this site is located in the Piedmont physiographic region,
and has been designed as such, the vegetative performance standard for height success criteria
would be more appropriate as 7 feet at MY5 and 10 feet at MY7. Please adjust the vegetation
performance standard in Table 18.

a) Wildlands has made these adjustments — please see Wildlands response to comment #9,
above, for more detail.



31) Unfortunately, the designation as a mountain county and the Piedmont physiographic region were
not discussed at the IRT site visits in 2019 and 2020, and we realize that the easement boundaries,
and associated buffer widths, have already been determined at this stage of the plan development;
however, we agree that wider buffers on portions of this site would have been beneficial.

a) Please see Wildlands’ response to comment #1, above.

32) This situation is similar to the discussion we had during the review of the Huntsman site. Moving
forward, the IRT would like to be notified at the Technical Proposal stage if you propose to use
Piedmont references, and associated vegetative success standards and buffer widths, in a mountain

county.

a) Wildlands notes this requirement and will include physiographic province and proposed
vegetation monitoring success standards in the technical proposal stage of the project. Upon
contract award, Wildlands completes full project site assessment, including geomorphic
investigations and vegetation inventory, before settling on specific references. Since there are
few reference-condition streams in broad, farmable valleys in the mountains, we often cannot
find a stable lower sloped reference reach near our sites in mountain counties. We understand
that lower elevation sites closer to Piedmont counties may be required to use Piedmont
vegetation success standards.

33) Section 3.3: | appreciate the detail provided that describes existing stream and wetland conditions.
This is very helpful for the review and to demonstrate the potential functional uplift. It would be
helpful to include a photo of the preservation reach for contrast.

a) Thank you - a photo of UT1 Reach 1 preservation reach was added to Section 3.3.

34) Section 3.5:

a) Please confirm that the utility easement along the northwest side of the property that is within
the conservation easement is not included in the wider buffer credit calculation. | also have
concerns that the fencing and vegetation within this utility easement may be jeopardized
if/when utility maintenance is required. It is not standard to include existing easements within

the CE.

i) The utility easement was not included in the Buffer Width Credit Adjustment calculations
in Appendix 13. Buffer width was only measured to the edge of the existing utility
easement. The utility easement will supersede the conservation easement and will allow
utility and vegetation maintenance within the utility easement area. Conservation
easement signs will be placed along the boundary of the utility easement to reduce the
possibility of utility maintenance occurring outside of the utility easement.

Wildlands included the utility easement within the conservation easement to restrict
access down the property line and across East Prong Hunting Creek. By including the utility
easement within the conservation easement, non-utility traffic should be prevented from
accessing this portion of the property.

b) It was noted during the IRT site visit that the culvert at the upstream end of East Prong Hunting
Creek is perched and there are no plans to replace it (as described in Section 6.6.1). Will this
perched culvert be an obstruction to aquatic passage? Or will Priority 2 restoration address this
concern? Please clarify in Section 3.5.



i) Additional discussion was added to Section 3.5 related to the existing culvert constraints
for aquatic organism passage and proposed efforts to mitigate these constraints.

35) Table 8, page 11 and Appendix 5: Please include a copy of the Phase | Survey and all correspondence
in the final mitigation plan for Section 106 documentation.

a) The Phase I survey and The Cherokee Nation response are now included in Appendix 5

36) Appendix 5: The Cherokee Nation responded to the public notice for this project on May 4, 2020.
Their response is attached. Please include this in the final mitigation plan and update the AIRFA
section of Appendix 5.

a) The Cherokee Nation response is included in Appendix 5 and the AIRFA summary in Appendix 5
was updated.

37) Section 4.2, page 12: Re-aligning UT1 to drain to East Prong Hunting Creek will likely cause less base
flow, and less storm flow to the adjacent property. To address IRT concerns, a gauge will need to be
installed, close to the conservation easement boundary in Wetland F, prior to construction to
monitor hydrology and ensure minimal negative impact (and hopefully positive impact) to existing
wetland hydrology. Additionally, please add a photo point near the easement boundary that
captures the wetlands along the field, which are off site. These wetlands were relatively low quality,
and the site is likely to yield more, higher-quality wetlands.

a) An additional gage has been proposed to monitor flow in the off-site resource. Previously only
temporary access was granted to the adjacent parcel for Wildlands to assess the off-site
resources. However, since submittal of the Mitigation Plan draft, the adjacent parcel was
acquired by a different landowner that has granted Wildlands permission to monitor the off-
site resource for the monitoring period. Wildlands is proposing to install a pressure transducer
on the adjacent parcel stream, slightly downstream of the existing pond, to directly measure
baseflow hydrology and larger flow events occurring in the off-site resource. The additional
gage has been added to Section 8.0 Monitoring Plan (see Table 19). Note that no performance
standards are associated with this additional gage with the intent of the gage only to show
that flow is continuing within the off-site resource. An additional photo point will also be
added within the off-site resource area.

38) Section 4.3: Stream relocation is estimated to impact existing wetlands within the easement.
Though it is anticipated that the total wetland acreage, and quality, will likely increase as a result of
stream restoration, the Corps must still ensure that there is no net loss of wetlands as a result of
ecological restoration. If you do not plan to install gauges on all wetlands within the easement and
monitor hydrology, please plan to reverify the extent of jurisdiction at the end of the monitoring
period to document that wetland acreage was not lost.

i) Please see comment #10 and #17 above and Wildands’ response.

39) Section 5: Please clarify which project outcomes are verifiable through measurement and/or visual
assessment, and which outcomes are implied (i.e., will you be measuring biological uplift?).

a) Expected Outcomes listed in Section 5.0 (Table 10) are the implied results of achieving the
Objectives and Goals in the table. Wildlands does not plan to assess or measure the Expected
Outcomes. A clarifying statement has been added to Section 5.0.



40) Section 6.6.3: There is concern that UT1 Reach 2 across the floodplain will accumulate sediment
and have problems maintaining a channel. An additional cross-section should be added to this
reach, downstream of the ditch.

a) An additional cross-section has been added to the downstream area of UT1 Reach 2. Table 19

(Monitoring Components) and Figure 9 (Monitoring Map) were updated to include these
additional monitoring components.

41) Section 6.6.4, page 22: The lower section of UT2 that is anticipated to be slightly entrenched and
may have a BHR above 1.0. This section will need to be assessed and conditions documented during
monitoring. If the channel becomes more entrenched, an additional cross-section in the lower
section of this reach may be requested, particularly if aggradation occurs as described in Section 6.8.

a) The initial, post-construction conditions of the reach will be captured in the Baseline

Monitoring Report and As-Built Survey. Any aggradation or degradation areas in project
streams that are documented during subsequent monitoring years will be included in
monitoring reports. If additional cross-sections are deemed necessary by DMS or IRT, they will
be included in subsequent monitoring.

42) Section 6.8: Please add a discussion on the corrective measures that will be taken if the lower
reaches of UT1 and UT2, in the floodplain of East Prong Hunting Creek, do accumulate sediment. It
would also be advisable to discuss the possibility that UT1 may revert back to its current preferential
flow path, and how that will be addressed. The corrective measures should really be addressed in
Section 10 (Adaptive Management), but it’s acceptable to include them in this section.

a) Discussion of corrective measures for excessive stream aggradation was added to Section 6.8.

43) Table 18:

a)

At least two random plots should be added annually to gain a better overall picture of
vegetative success. Additionally, at least twice during monitoring, the partially vegetated
planting zones should be captured in monitoring data.

i) Two mobile monitoring vegetation plots were added to the monitoring components. In
addition, two photo points were added to monitor partially vegetated planted areas.

Given the recent Technical Workgroup Discussion regarding pebble counts, do you want to
include this as a performance standard?

i) Thank you for this comment — we have removed pebble counts and substrate monitoring
from the Performance Standards, and cited the IRT Technical Work Group Meeting on
September 29, 2021, in Section 7.0.

10
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June 30, 2021

Eric Neuhaus

Wildlands Engineering, Inc.
1430 S. Mint St, Suite 104
Charlotte, NC 28203

Subject: Laurel Valley Site
Mitigation Plan Report and Construction Plans
Catawba River Basin Cataloging Unit 03050101
DMS Project ID #100140

Dear Eric,

The NC Division of Mitigation Services (DMS) has reviewed the Draft Mitigation Plan and Preliminary Plans
for the Laurel Valley Site. Following are DMS’s comments on this Task 3 design deliverable:

Report
Report Cover - Add the DWR # and add the RFP issuance date (RFP 16-007875 issued 5/6/2019).

The final USACE approved Preliminary Jurisdictional Determination (PJD) and approved map/s should be
included in the revised mitigation plan. Please be sure to update all figures and report text accordingly
upon USACE approval, and include all approval correspondence.

Please provide a table summarizing impacts to existing wetlands.

The 5/19/2020 memo indicated that soil borings taken within the floodplain of East Prong Hunting Creek
by the IRT indicated hydric soil indicators and while no wetland credit is being sought in this plan,
Wildlands noted that groundwater gages would be installed within existing jurisdictionally delineated
wetlands to monitor project effect on wetland hydrology and that locations of the gages will be shown
within the mitigation plan. While there were gages observed on site, there was no apparent reference to
or mapping of floodplain wetland hydrology devices in the plan. Please clarify.

Since there is some design in the preservation reach (culvert installation on internal crossing), this reach
should be part of the plan discussion and description of culvert, similarly to UT2 culvert. In addition, it is
recommended that some measure of visual monitoring (additional photos and/or VA table) be
conducted on the preservation reach given the existing conditions and future culvert installation.



In the 5/19/2020 memo (Appendix 6) it was noted that the current culvert at the upstream end of East
Prong Hunting Creek at the outlet from Laurelwood Rd. is perched and appears undersized; Wildlands
indicated that this belonged to the adjacent landowner who was unwilling to allow a replacement, but
that Wildlands would determine true land ownership during the survey. What was the result of the
survey, and it there any possibility that Wildlands could install a properly sized and elevated crossing?

Appendix 9 table indicates the Invasives Treatment Plan is in Appendix 8 however it is Appendix 7. Please
correct.

Invasives Treatment Plan (Appendix 7) does not mention fescue. Please indicate the fescue treatment
plan, e.g. prior /during/after site construction. Early treatment is recommended if there is a risk of
fescue impeding planted vegetation establishment and vigor.

Please describe the project fencing to be installed and reference the fencing plan provided in the plan
set (appendices). Please also briefly describe how livestock will get drinking water when excluded from
the project streams (well, livestock drinkers, etc).

Please indicate on the Figure 8 concept map, that the internal crossings #2 and #3 are going to be
culvert installations, and that #1 (external) is an existing culvert (that will be left as-is).

Plan sheets 5.1 and beyond were upside down in the hard copy set. Please QAQC future hard copies.

The 5/19/2020 response memo indicated that given the concern about UT1 Reach 2 (downstream of the
project limits) losing hydrology as the result of channel relocation, there would be some monitoring
measure(s) along the abandoned segment of UT1 to ensure stream relocation does not result in a
complete loss of hydrology. Can Wildlands specify if/what measures will be implemented, and show
these on the monitoring map?

A recent field visit indicated that there is a ditch/ephemeral drainage feature on the right floodplain
along UT2 — mid near STA 307+00 (approx.); on the plan sheets, there does not appear to be a
treatment along this segment within the easement, to stabilize. Recommend adding floodplain drainage
stabilization measure.

There is a moderately sized ditch in the floodplain that is draining the wetland area in between UT1 and
UT2 (left floodplain of East Prong HC); there does not appear to be a treatment along this segment
within the easement, to stabilize. Recommend adding floodplain ditch stabilization measure, at least
within the easement and preferably extending up the ditch.

Section 6.6.1 East Prong Hunting Creek & Sheet 2.1.1: This section describes the plunge pool at the
beginning of the project as an area with major erosion that may require additional rock as determined
during construction. Please describe the potential rock stabilization method that could be applied to this
area and label the plunge pool on Sheet 2.1.1 and consider adding a detail sheet for the potential rock
stabilization structure.

Section 6.6.2 UT1 Reach 2; Appendix 6 IRT Post-Contract Meeting Minutes #4 Response; and Sheet 2.2.2:
The meeting minutes indicate that “Wildlands will raise the stream grade, backing water up the culvert to
help with culvert perching and aquatic organism passage. Wildlands will also add rock material to create
roughness within the bed of the culvert to give aquatic species some refuge within the culvert”. The



channel modifications specified are not addressed in Section 6.6.2 or Sheet 2.2.2. Please indicate the
proposed modifications in the design discussion and on the plan sheets.

Section 6.6.3 UT2 CMP Culvert: Thank you for specifying the CMP culvert is to be embedded 12-inches
(minimum). Please indicate the proposed pipe diameter and state the benefits of embedding the culvert.

Internal culverts atop UT2 and UT1 — was woody debris passage considered in order to minimize risk of
logjams and landowner maintenance burdens? Please consider adding discussion in risks and
uncertainties section, or clarify otherwise,as there would appear to be risk of a substantial input of
woody material from sections upstream.

Section 7.0 Performance Standards/ Section 8.0 Monitoring Plan: Please note that all volunteer stems or
supplemental plantings must be present in the plot data for two years to be included as meeting the
established vegetation performance standards.

Page 2. “Geomorphic ratios including low bank height ratio and entrenchment ratio for East
Prong Hunting Creek...” Do you mean high BHR and Low ER?

Page 3, 6 and NCSAM documentation. Please note there are discrepancies in the grain size distributions
in the document. Page 3 references sand and gravel, page 6 six mentions gravel and cobble in UT1 (no
qualifier or quantity), but table indicates D50 sand. Please be specific when discussing grainsize
distribution, dominant substrate and variability. Reviewers require this information as part of the
technical review process.

Page 9 Uplift and constraints. The overall functional uplift section mentions upland sediment as a source
on East Prong Hunting Creek. There is also an upstream source from bank erosion beyond the project
limits as well, correct? If so, please address this sediment source as it relates to the restoration activities

in this section. It is important to set up realistic expectations for the monitoring period.

Page 10. In list of uplift items, “Reduce bank erosion and associated pollutants.” Is WEI referring to
phosphorus associated with sediment or other pollutants besides sediment?

Please add represented particle size distributions to the report.

Tables
Table 1 Project Attribute Table Part 1 - Enter site coordinates in decimal degrees.

Table 2 Project Attribute Table Part 2 - Hyphenate the NCDWR Sub-basin (03-08-31).

Sheet 5.9 Details Part Ill - Consider adding a "Call Before You Dig" reference.

Table 13 - Please clarify why the expected D50 of Reach 1 and 2 of East Prong Hunting Creek is listed as
>2mm. DMS is aware of the current condition parameters, but does WEI expect the constructed channel

to have more coarse material?

Table 17 (Performance standards) - The performance standard for substrate states “Coarser material in
riffles; finer particles in pools”. Since WEI has described (in competency/sediment transport analysis, and



text throughout the document) the amount of course sand in the channels, what is the differentiation
between coarse and fine? Is WEI expecting to have a gravel bed stream with the this design?

The precautionary woody species footnote in Table 17 is confusing. Is Wildlands suggesting alternative
criteria due to wetter conditions inhibiting woody growth in some areas? Or is Wildlands just expecting
some wetter portions of the site to not meet criteria? Please clarify. If alternate criteria are being sought
for certain wetter areas, it should be rationalized, defined clearly and additional details provided.

Table 18 (Monitoring) should distinguish CVS versus random plot quantities being proposed.

Digital Support Files

Reach-wide particle distribution data was submitted, but it does not appear to be included in the report.
Cross section specific particle distributions were included in the report, but were not included with the
digital deliverables. Please ensure all particle count data is submitted with the deliverables and included
in the report.

Thank you in advance for addressing these comments. DMS will need a CD with a single PDF of the
report/plans, and all updated digital support files in the correct file structure. Please send a revised PDF
to me for final completeness review. Wildlands can then generate and send final bound hard copies to IRT
contacts. Please include a copy of your response letter, bound inside the front cover of each hard copy
report (and included in the final PDF).

If you have any questions, please let me know.

Sincerely,

Harry Tsomides
Project Manager, NCDEQ-DMS



MEMORANDUM

TO:

FROM:

DATE:

RE:

Harry Tsomides, NCDMS
Eric Neuhaus, PE
August 12, 2021

Laurel Valley Mitigation Site

Catawba River Basin 03050101

Burke County, NC

DMS ID No. 100140

DEQ Contract Number 7875-02

RFP Number 16-007875

SAW-2020-00053

Response to NCDMS Mitigation Plan Comments

This memo documents NCDMS’s initial Draft Mitigation Plan review comments (in italics) received from
Harry Tsomides’ letter dated June 30, 2021, the projectteam’sresponses, and where the revisions have
beenincludedin the final Mitigation Plan.

Mitigation Plan Comments:

Report:

Report Cover- Add the DWR # and add the RFP issuance date (RFP 16-007875 issued 5/6/2019).
The DWR #and RFP issuance date were added to the cover page.

The final USACE approved Preliminary Jurisdictional Determination (PJD) and approved map/s
should beincluded in the revised mitigation plan. Please be sure to update all figures and report
text accordingly upon USACE approval, and include allapproval correspondence.

The USACE approved Preliminary Jurisdictional Determination (PJD), including the final map was
includedin Appendix 2in lieu of the previously submitted package . Text within the report was
updated toreflectthat the approved PJD has been received.

Please provide a table summarizing impacts to existing wetlands.

Table 9 hasbeen updated toinclude estimated permanentand temporary impacts to existing
wetlands at the Site. Table numbering on subsequent report tables was updated accordingly.

The 5/19/2020 memo indicated that soil borings taken within the floodplain of East Prong
Hunting Creek by the IRT indicated hydric soil indicators and while no wetland credit is being
soughtin this plan, Wildlands noted that groundwater gages would be installed within existing
jurisdictionally delineated wetlands to monitor project effect on wetland hydrology and that
locations of the gages will be shown within the mitigation plan. While there were gages
observed on site, there was no apparent reference to or mapping of floodplain wetland
hydrology devices in the plan. Please clarify.



Three existing groundwater gages were installed along the boundary of the existing
jurisdictional wetland areas in the right floodplain of E Prong Hunting Creek to evaluate current
hydrology and further refine jurisdictional boundaries. The approximate locations of existing
groundwater gages were added to Figure 2. Given that no wetland mitigation crediting is
requested, datawas not provided forthe groundwater gages within the mitigation plan.

Since there is some design in the preservation reach (culvert installation on internal crossing),
this reach should be part of the plan discussion and description of culvert, similarly to UT2
culvert. In addition, it is recommended that some measure of visual monitoring (additional
photos and/or VA table) be conducted on the preservation reach given the existing conditions
and future culvert installation.

Section 6.6.2 UT1 Reach 1 was added to the Mitigation plan narrative discussing the culvert

crossing installation within the easement break of UT1Reach 1. Three photo points are included
along UT1 Reach 1 as shownin Figure 9 and tallied in Table 19.

In the 5/19/2020 memo (Appendix 6) it was noted that the current culvert at the upstream end
of East Prong Hunting Creek at the outlet from Laurelwood Rd. is perched and appears
undersized; Wildlands indicated that this belonged to the adjacent landowner who was unwilling
to allow a replacement, but that Wildlands would determine true land ownership during the
survey. What was the result of the survey, and it there any possibility that Wildlands could install
a properly sized and elevated crossing?

The roadway lies within a 20-foot easement partially on upstream property owner Delores
Hildebrand Stroupe. Given the crossings recentinstallation by the adjacent property owner,
there was not interestin Wildlands replacing the crossing.

Appendix 9table indicates the Invasives Treatment Plan is in Appendix 8howeveritis Appendix 7.
Please correct.

The Appendix reference has been corrected.

Invasives Treatment Plan (Appendix 7) does not mention fescue. Please indicate the fescue
treatmentplan, e.g. prior /during/after site construction. Early treatmentis recommended if
there is a risk of fescueimpeding planted vegetation establishment and vigor.

A fescue treatment plan has been added to Appendix 7 Invasive Species Treatment Plan.

Please describe the project fencing to be installed and reference the fencing plan provided in the
plan set (appendices). Please also briefly describe how livestock will get drinking water when
excluded from the project streams (well, livestock drinkers, etc).

Additional language was added to Section 3.1, Site Constraints to Functional Uplift to provide
more detail to the fencing plan. Please note that cattle exclusion may be achieved by either
implementing the fencing plan or by removing livestock from the property. Additional livestock
infrastructure beyond fencingand stream crossings is the Landowner’s responsibility and is nota
part of the mitigation project. All livestock infrastructure is required to be located outside of the
easement.



Please indicate on the Figure 8 concept map, thatthe internal crossings #2 and #3 are going to
be culvert installations, and that #1 (external) is an existing culvert (that will be left as-is).

Figure 8 was revised toincludes callouts defining crossing information.

Plan sheets 5.1 and beyond were upside down in the hard copy set. Please QAQC future hard
copies.

The 5/19/2020 response memo indicated that given the concern about UT1 Reach 2
(downstream of the project limits) losing hydrology as the result of channel relocation, there
would be some monitoring measure(s) alongthe abandoned segment of UT1to ensure stream
relocation does not result in a complete loss of hydrology. Can Wildlands specify if/what
measures will be implemented, and show these on the monitoring map?

The previous property owner passed away and Wildlands does not currently have permission to
monitor the potential resource on the downstream end of UT1. Wildlands will continue to
attemptto acquire permissiontoinstall a stream flow gage downstream on UT1. Design
features discussed within the mitigation plan were proposed to ensure downstream hydrology
within the potential resource.

A recent field visit indicated that thereis a ditch/ephemeraldrainage feature on the right
floodplain along UT2— mid near STA 307+00 (approx.); on the plan sheets, there does not appear
to be a treatment along this segment within the easement, to stabilize. Recommend adding
floodplain drainage stabilization measure.

An outlet stabilization detail was added to Sheet 5.6 and areas identified in the Stream Plan and
Profile sheets where drainage features will be stabilized.

There is a moderately sized ditch in the floodplain thatis draining the wetland area in between
UT1and UT2 (left floodplain of East Prong HC); there does not appearto be a treatment along
this segment within the easement, to stabilize. Recommend adding floodplain ditch stabilization
measure, atleast within the easement and preferably extending up the ditch.

An outlet stabilization detail was added to Sheet 5.6 and areas identified in the Stream Plan and
Profile sheets where drainage features will be stabilized.

Section 6.6.1 East Prong Hunting Creek & Sheet 2.1.1: This section describes the plunge pool at
the beginning of the project as an area with major erosion that may require additional rock as
determined during construction. Please describe the potential rock stabilization method that
could be applied to this area and labelthe plunge poolon Sheet 2.1.1 and consider adding a detail
sheet forthe potential rock stabilization structure.

If, during construction, it is determined that additional stabilization of the crossing embankment
is required, Class 1 stone (or other approved stone) will be applied along the crossing
embankmentand around the existing pipe outlet orinlet. Stormwater runoff from the road often
channelizes and enters the streams along the crossing embankment creating gullies or eroded
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areas. After re-grading the eroded area, stone will be applied to reduce the potential for the
problemto re-occur. Note that the embankmentareas that may receive this stone (the crossing
at the beginning of East Prong Hunting Creek Reach 1 and the crossing at the beginning of UT1
Reach 2) are located outside the conservation easement. Stone will only be applied to the crossing
embankment while erosion along the outer banks of the plunge pools will be addressed by
grading, brushtoe/geolifts, and planting. The plunge pools throughoutthe project were labeled
in the planset (Sheet2.1.1 and 2.2.2) and additional notes were added that stone would only be
applied tothe crossing embankment. A detail was added to sheet 5.4 in the Plans.

Section 6.6.2 UT1Reach 2; Appendix 6 IRT Post-Contract Meeting Minutes#4 Response; and Sheet
2.2.2: The meeting minutes indicate that “Wildlands will raise the stream grade, backing water
up the culvert to help with culvert perching and aquatic organism passage. Wildlands will also add
rock materialto create roughness within the bed of the culvert to give aquatic species some refuge
within the culvert”. The channel modificationsspecified are not addressed in Section 6.6.2 or Sheet
2.2.2. Pleaseindicate the proposed modifications in the design discussion and on the plan sheets.

The mitigation plan currently mentions “The plunge pool transitions to the typical meander pool
dimensions and then a constructed riffle, the head of which was set at an elevation to increase
the water surface through the culvertand reduce the perched condition of the culvert to improve
aquatic organism passage.” The elevation of the first head of riffle was set so that water would
back into the existing culvert. Backwater surface profiles were addedto Sheet2.1.1and 2.2.2.

Section 6.6.3 UT2 CMP Culvert: Thank you for specifying the CMP culvert is to be embedded 12-
inches (minimum). Please indicate the proposed pipe diameter and state the benefits of
embedding the culvert.

The proposed minimum pipe diameter of 54” was included in the Mitigation Plan and additional
discussion of the benefits of pipe embedment were included in Sections 6.6.2 UT1 Reach 1 and
6.6.4 UT2.

Internal culverts atop UT2 and UT1 — was woody debris passage considered in order to minimize
risk of logiams and landowner maintenance burdens? Please consider adding discussion in risks
and uncertainties section, or clarify otherwise,as there would appearto berisk of a substantial
input of woody material from sections upstream.

A paragraph was added to the Mitigation Plan in Section 6.8 Project Risk and Uncertainties
discussing the risk of logjams at the proposed culverts.

Section 7.0 Performance Standards/ Section 8.0 Monitoring Plan: Please note that all volunteer
stems or supplemental plantings must be present in the plot data fortwo years to be included as
meeting the established vegetation performance standards.

The recommended note was added to the footnotes within the performance standards and
monitoring tables.

Page 2. “Geomorphicratios including low bank height ratio and entrenchment ratio for East
Prong Hunting Creek...” Do you mean high BHR and Low ER?



Yes, the sentence was corrected to state “high bank heightratio and low entrenchment ratio”

Page 3, 6 and NCSAM documentation. Please note there are discrepancies in the grain size
distributions in the document. Page 3references sand and gravel, page 6 six mentions gravel and
cobble in UT1 (no qualifier or quantity), but table indicates D50 sand. Please be specific when
discussing grainsize distribution, dominant substrate and variability. Reviewers require this
information as part of the technical review process.

References to gravel and cobble for East Prong Hunting Creek and UT1 (Section 3.3.1) in the
body of the narrative are qualitative assessments of the stream, mentioned toinform the reader
that these size particles were presentand relatively common in the reaches. The second part of
these sentences explains why the assessed reachwide D50 of the streams are much smaller: “
Channelsubstrate consist of gravel and cobble sized material that has been embedded with fine
sediment from bank erosion.” This is consistent with the NC SAM assessments which generally
show that cobble and gravel are common on all reaches (one exception —UT1 Reach 2 upper
which was assessed as cobbles only rarely being found), while sand was assessed as abundant
for all reaches.

To add clarity, a second sentence was added to the narrative stating “The abundance of these
fine sediments contributed to the assessed reachwide D50 of ....”

Page 9 Uplift and constraints. The overall functional up lift section mentions upland sedimentas a
sourceon East Prong Hunting Creek. There is also an upstream source from bank erosion beyond
the project limits as well, correct? If so, please address this sediment source as it relates to the
restoration activities in this section. It is important to set up realistic expectations for the
monitoring period.

The Project Risk and Uncertainties section was revised, and additional discussion of
upstream erosion risk was included in the Mitigation Plan

Page 10. In list of upliftitems, “Reduce bank erosion and associated pollutants.” Is WEI referring
to phosphorus associated with sediment or other pollutants besides sediment?

“Associated pollutants” was a reference to sediment inputs into the stream. The bullet point in
the Mitigation Plan has been changed to “Reducing bank erosion and direct sediment inputs to
the stream.”

Please add represented particle size distributions to the report.

Particle Size distribution reports and pebble counts have beenadded to Appendix 4.



Tables:

Table 1 Project Attribute Table Part 1 - Enter site coordinates in decimal degrees.
The coordinates have been converted and Table 1 has been updated

Table 2 Project Attribute Table Part 2 - Hyphenatethe NCODWR Sub-basin (03-08-31).
Dashes have been added to the Sub-basin ID in Table 2

Sheet 5.9 Details Part Il - Consideradding a "Call Before You Dig" reference.

A “Call Before You Dig” emblem s located on the Title Sheet of the Planset.

Table 13 - Please clarify why the expected D50 of Reach 1 and 2 of East Prong Hunting Creek is
listed as >2mm. DMS is aware of the current condition parameters, but does WEI expect the
constructed channelto have more coarse material?

Additional material is expected to be required to ensure riffle stability. The selected material
may be found on-site or imported but will need to be larger than the current stream D50 and
will likely be in the course gravel or cobble size range. Native material in the existing streambed
will also be harvested and utilized in construction to the extent practical. In Table 13, the “>2.0
mm” proposed D50 refers to the bottom limit of the expected riffle D50 in the new stream,
meaning the proposed stream should type out as a gravel bed stream or larger. The “greater
than” sign also captures some of the unknowns on the availability and size of on-site rock
material as well as how sediment inputs from the watershed above the project may affect the
stream substrate size.

Table 17 (Performance standards) - The performance standard for substrate states “Coarser
material in riffles; finer particles in pools”. Since WEI has described (in competency/sediment
transport analysis, andtext throughout the document)the amount of course sandin the channek,
what s the differentiation between coarse andfine? Is WEl expecting to have a gravel bed stream
with this design?

Wildlands anticipates a gravel bed stream but also understands that the watershed has a high
sand load which could result in minor riffle embedment and lower d50 100 counts. The
performance standard outlined in the Table is stating that sediment counts performed in riffles
will have a higher d50 than those performedin pools. This is a typical performance standard used
in previous approved mitigation plans.

The precautionary woody species footnote in Table 17 is confusing. Is Wildlands suggesting
alternative criteria dueto wetter conditions inhibiting woody growth in some areas? Oris
Wildlands just expecting some wetter portions of the site to not meet criteria? Please clarify. If
alternate criteria are being sought for certain wetter areas, it should b e rationalized, defined
clearly and additionaldetails provided.



Wildlands is suggesting alternative criteria previously discussed with the NCIRT based on
anticipated wetter conditions inhibiting woody growth. Table 18 (Revised Table 17) and were
updated with more defined alternative criteria.

Table 18 (Monitoring) should distinguish CVS versus random plot quantities being proposed.

No random plots are being proposed for Laurel Valley Mitigation Site and the reference to
random plots was removed from Table 18.

Digital SupportFiles:

Reach-wide particle distribution data was submitted, but it does not appear to be included in
the report. Cross section specific particle distributions were included in the report, but were
not included with the digital deliverables. Please ensure all particle count data is submitted
with the deliverables and included in the report.

Cross section specific particle distributions were includedin the foldernamed “4. Existing
Conditions Data” in the revised digital deliverable. Reachwide sediment datais included within
Tables 4, 5, and 6 within the report.
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1.0 Introduction

The Laurel Valley Mitigation Site (Site) is in Burke County approximately 3.5 miles southeast of
Morganton (Figure 1). The Site is within the NC Division of Mitigation Services (DMS) Hunting Creek
targeted local watershed Hydrologic Unit Code (HUC) 03050101060050 and the NC Division of Water
Resources (DWR) Subbasin 03-08-31. The Site will provide stream credits in the Catawba River Basin
HUC 03050101 (Catawba 01). The project proposes to restore and preserve approximately 5,158 linear
feet of streams (Figure 2). The work proposed on the Site will provide 4,836 warm stream credits and
will be protected in perpetuity by approximately 14 acres of conservation easement.

Table 1: Project Attribute Table Part 1

Project Information
Project Name Laurel Valley Mitigation Site
County Burke
Project Area (acres) 14
Project Coordinates (latitude and longitude) 35.702772 -81.642614
Planted Acreage (acres of woody stems planted) 13

2.0 Basin Characterization and Site Selection

The Catawba 01 Basin is dominated by forested land (62%) with sizable areas of agriculture (17%) and
developed land (16%). The major developed areas include Morganton, Lenoir, the northern portions of
Hickory, Huntersville, Gastonia, and outlying areas northwest of Charlotte. Its main roadways consist of
I-77, 1-40, and US-70. East Prong Hunting Creek and two of its unnamed tributaries (named for this
project as UT1 and UT2) will be restored and preserved as part of this project. East Prong Hunting Creek
is 303(d) listed as impaired for exceeding the criteria for fecal coliform bacteria for recreational use. East
Prong Hunting Creek drains to Rhodhiss Lake on the Catawba River. Three municipalities, Granite Falls,
Lenoir, and Valdese have public water intakes along the lake. Multiple conservation and watershed
planning documents outline water quality goals and objectives for the broader Catawba River basin and
the smaller hunting Creek basin as summarized below:

e The 2009 (amended 2018) Catawba River Basin Restoration Priorities (RBRP) lists restoring
impaired waters by removing conditions causing sediment impairments and improving
management to reduce direct cattle impacts to streams as goals for the watershed. The degree
of degradation of Hunting Creek’s riparian buffers (i.e. 41% non-forested) and negative effects
of urbanization on stream health within the watershed are discussed specifically in the RBRP.

e The 2010 NC DWR Catawba River Basinwide Water Quality Plan notes that Hunting Creek
provides significant annual nonpoint source nutrient loading (nitrogen and phosphorus) to Lake
Rhodhiss.

e The 2015 North Carolina Wildlife Resource Commission’s (NCWRC) Wildlife Action Plan (WAP)
notes that riparian habitat loss, excessive sedimentation, and nutrient loading from poorly
managed agricultural and development operations are widespread problems within the basin.
The WAP discusses the importance of habitat conservation and restoration to address current
problems affecting species and habitats.

e The 2009-2011 Hunting Creek Local Watershed Plan (LWP) documents identified major
functional stressors in the watershed as urban development; stormwater runoff; stream bank
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erosion; increased sedimentation within streams; degraded riparian buffers, including lack of
woody vegetation; agricultural and residential land management practices; and fecal coliform
and nutrient inputs. The Site was identified in the Hunting Creek LWP as site ID 14. Site ID 14
was ranked as a medium priority potential stream restoration project in the Hunting Creek
watershed.

The Site was selected due to its ability to support local watershed objectives and goals by excluding
livestock, creating stable stream banks, and restoring a forest in agriculturally maintained buffer areas.
These actions will reduce fecal, nutrient, and sediment inputs to project streams, and ultimately to
Hunting Creek, Rhodhiss Lake, and the Catawba River, as well as reconnect instream and terrestrial
habitats on the Site. Restoration of the Site is directly in line with recommended management strategies
outlined in the LWP and RBRP.

3.0 Baseline and Existing Conditions

3.1 Watershed Conditions

The Site watershed is located outside of the city limits of Morganton but almost entirely within the
township of Morganton in Burke County, NC. The Site topography and relief are typical for the region, as
illustrated in Figure 4. Generally, valleys onsite range from moderately confined and alluvial to
unconfined and alluvial. Valley slopes flatten as elevations decrease and valley confinement reduces as
the tributaries flow through the floodplain of East Prong Hunting Creek.

All onsite streams drain to East Prong Hunting Creek which is classified as Water Supply IV waters. Water
Supply IV waters are a water supply source for drinking, culinary, or food processing purposes. Water
Supply IV waters are also protected for Class C uses. Class C waters are protected for secondary
recreation, fishing and fish consumption, wildlife, aquatic life, and agriculture. Secondary recreation
includes wading, boating, and other uses involving human body contact with water where such activities
take place in an infrequent, unorganized, or incidental manner.

The watershed to the Site streams includes a mix of forested, agriculture (pasture/hay fields), shrubland
and some low-density residential land use. The East Prong Hunting Creek watershed is roughly bisected
by Sam J Ervin Jr Hwy (NC-18) and encompasses the watersheds of UT1 and UT2. UT1 flows northward in
a moderately sloped valley to join East Prong Hunting Creek downstream of the site boundary. UT2
flows north in a moderately sloped valley to join East Prong Hunting Creek within the Site boundary.
Much of the East Prong Hunting Creek watershed lies offsite to the east and is bound by Back Bluff Drive
to the Northeast and Hawkins Dr/Sawmill Road to the Southwest. The land within these watersheds is
zoned for Residential, General Business, and Industrial use.

A review of historic aerials (Appendix 1) from 1947 to 2016 shows that East Prong Hunting Creek and
UT2 have existed in their same approximate location and with the same pattern for over 72 years.
Aerials potentially show that UT1 historically flowed into East Prong Hunting Creek within the Site
boundary but was rerouted between 1976 and 1984 to leave the Site at its current location. Aerials
show some changes to the agricultural management of the land. Open pastures were present between
1947 and 1964 that generally match the existing open pasture limits. Between 1976 and 1984, the open
pastures were allowed to grow up substantially. By 1993 the woods had been cleared to reestablish
open pastures as they currently exist.
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Table 2: Project Attribute Table Part 2

Project Watershed Summary Information
Physiog.raphic piedmont
Province
Ecoregion Northern Inner Piedmont
River Basin Catawba River
UsGS HL;?g(if)digit’ 14 03050101, 03050101060050
NCDWR Sub-basin 03-08-31
Qu:lliis‘gl:s\:il:i‘z::ion WS-V
East Prong Hunting Creek UT1 uT2
Drainage Area (acres) 1274 136 155
2011 NLCD Land Use Classification
Forest 75% 49% 82%
Agricultural 6% 13% 11%
Grassland 6% 3% 2%
Shrubland 1% 4% 1%
Developed 12% 31% 4%
Open Water 0% 0% 0%
% Impervious 2% 6% 0.6%

3.2 Landscape Characteristics

The Site is located in the Tugaloo and Cat Square terranes of the Piedmont physiographic province. The
Piedmont province is characterized by rolling, well rounded hills and long low ridges, with elevations
ranging from 300 to 1500 feet above sea level. The Tugaloo terrane is composed of metamorphosed
sedimentary and volcanic rocks deposited on rifted continental and newly created oceanic crust off the
coast of the ancient North American continent from about 480 to 570 million years ago. The Cat Square
terrane is composed of deformed metamorphic rocks that have been intruded by younger granitic rocks.
The underlying geology is mapped as migmatitic granitic gneiss (OCgm) and inequigranular biotite gneiss
(CZpg). The migmatitic granitic gneiss from the Cambrian to Ordovician period (455 to 540 million years
in age) is described as foliated to massive, granitic to quartz dioritic with biotite gneiss and amphibolite
common. The inequigranular biotite gneiss from the Late Proterozoic to Cambrian period (500 to 900
million years in age) is described as weakly to massively foliated, containing plagioclase megacrysts, and
rarely, larger megacrysts of quartz and feldspar.

Channel substrate ranged from silt and fine sand up to medium sized cobbles. The D50 for all streams
was similar, ranging from 0.77-3.8mm, and was categorized as course sand or gravel stream beds. Field
notes taken during the assessment period indicated that loads of finer sediment (silt and sand) were
likely being introduced to the stream systems from upland areas and from streambank erosion. No
exposed bedrock was identified in the stream or floodplain of the stream and is not expected to
interfere with construction.

The predominant floodplain soils on site are described in Table 3 below and depicted in Figure 5.
Wetland areas were delineated at the site using F3 and F19 soil indicators. All wetland hydrology at the
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Site is thought to be influenced by groundwater seeps and occasional overbank flooding from the
project tributaries. Geomorphic ratios including high bank height ratio and low entrenchment ratio for
East Prong Hunting Creek provide evidence of disconnection from the current floodplain wetlands,
primarily Wetland B. Additionally, overbank flow indicators were not observed during recent large rain
events, further supporting the lack of floodplain connection anticipated based on the existing
geomorphic ratios.

Table 3: Project Soil Types

Soil Name Slopes Description

This series consists of somewhat occasionally flooded and poorly
drained soil on floodplains. The permeability is high and low

AaA - Arkaqua 0 to 2%, occasionally | surface runoff. This soil is suited for woodland and poorly suited

Loam flooded for cropland due to wetness and flooding. It is found along the
majority of East Prong Hunting Creek and the downstream end of
UT1.

This series consists of well-drained soil on floodplains. The

CvA - Colvard Sandy | 0 to 3%, occasionally | permeability is moderate and very low surface runoff. This soil is
Loam flooded well suited for woodland and suited for cropland. It is found
along the majority of UT1.

This series consists of well-drained soil on ridges and interfluves.
FaC2 - Fairview 8 to 15%, moderately | This soil has moderate permeability and low surface runoff. Itis
Sandy Clay eroded found only in a relatively small portion of the East Prong Hunting
Creek floodplain.

This series consists of well-drained soil on ridges and interfluves.
This soil has moderate permeability. It is found on a majority of
UT2 and a portion of UT1.

FaD2 - Fairview 15 to 25%,
Sandy Clay Loam moderately eroded

Source: Soil Survey of Burke County, North Carolina, USDA-NRCS,
https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

The Site is an active farm composed of cattle pastures, barns, and a house. Much of the Site, including
East Prong Hunting Creek and UT2, is dominated by pasture grasses such as fescue (Festuca spp.) with
scattered trees along the top of bank and adjacent floodplain. Canopy species within these areas are
primarily black willow (Salix nigra), red maple (Acer rubrum), tag alder (Alnus serrulata), flowering
dogwood (Cornus florida), sycamore (Platanus occidentalis), tulip poplar (Liriodendron tulipifera), box
elder (Acer negundo), elderberry (Sambucus nigra), black walnut (Juglans nigra), and black cherry
(Prunus serotine). In addition to pasture grasses, other herbaceous species include jewelweed
(Impatiens capensis), soft rush (Juncus effusus), ironweed (Vernonia fasciculata), Carolina horsenettle
(Solanum carolinense), pokeweed (Phytolacca decandra), spiderwort (Murdannia keisak), and
smartweed (Polygonum spp.).

The wooded areas along one or both sides of UT1 consist of a mature forest. Canopy species in these
areas include American beech (Fagus grandifolia), green ash (Fraxinus pennsylvanica), white oak
(Quercus alba), red maple, tulip poplar, sourwood (Oxydendrum arboretum) and sweet gum
(Liquidambar styraciflua). The understory layer primarily consists of small pockets of Chinese privet
(Ligustrum sinense), American holly (/lex opaca), and spicebush (Lindera benzoin), Japanese stiltgrass
(Microstegium vimineum), Christmas fern (Polystichum acrostichoides), and greenbrier (Smilax spp.).
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3.3 Project Resources

3.3.1 Existing Streams

In September 2019, Wildlands investigated on-site jurisdictional waters of the United State (US) within
the proposed project area. East Prong Hunting Creek, UT1, and UT2 were scored perennial. Jurisdictional
stream features are shown on Figure 2 and supporting documentation is provided in Appendices 2 and
3.

Geomorphic surveys were conducted on Site streams to characterize their existing condition. Existing
streams and cross section locations are illustrated in Figure 2. NCDWR stream assessment forms are in
Appendix 3 and reach specific cross sections and geomorphic summaries are provided in Appendix 4.

East Prong Hunting Creek

East Prong Hunting Creek flows west onto the Site through a 48” culvert under Laurelwood Road. Within
the Site limits, cattle have access to the entire stream and its narrow, sporadic buffer. The pasture is
actively grazed and the stream banks are devoid of stabilizing vegetation. Stream banks are severely
eroded and exhibit rotational failure. The stream bed substrate is cobbles and gravels embedded with
fines from bank erosion. The abundance of these fine sediments contributed to the assessed reachwide
D50 of 0.95 mm (see Table 4 below). Instream habitat is limited to riffles, runs, and shallow pools with
very little woody debris, leaf packs, or root mats. Incision along East Prong Hunting Creek is moderate to
high with bank height ratios ranging from 1.6-2.0. A large woody debris jam is holding a 1-ft headcut in
place just downstream of the UT2 confluence. Two existing field drains (ditches) have been dug in the
left floodplain and currently tie to the existing channel alighnment. Stream function was assessed on East
Prong Hunting Creek using the North Carolina Stream Assessment Method (NCSAM) and found to be
Low due to deficiencies in flood flow, water quality, in-stream habitat, and poor vegetative bank cover.
Three cross sections were measured downstream of the confluence with UT2.
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Table 4: East Prong Hunting Creek Attribute Table

. East Prong Hunting Creek — recent bank erosion
Reach Summary Information S
- and widening
East Prong Hunting
Parameters
Creek
Length of Reach (Linear Feet) 1,356
Valley confinement
(Confined, moderately Unconfined
confined, unconfined)
Drainage area (acres) 1,274
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR Water Quality WS-V . .
Classification East Prong Hunting Creek — .b.ank erosion and
Width to Depth Ratio (ft/ft) 13.8-18.0 channel deposition
Bank Height Ratio (ft/ft) 1.6-2.0
Gradient (ft/ft) 0.00743
. 0.95
Reachwide d50 (mm) (Coarse Sand)
Stream Classification (Existing Existing: C5, B5c
and Proposed) Proposed: C4
Evolutionary Trend v Aggr.adat.lon and
widening
FEMA Zone Classification X

uTl1

UT1 originates offsite near a quarry as depicted on Figure 3. The quarry produced crushed stone and still
has an active permit (NC DEQ Permit # 12-07), although conversations with the landowner indicated
that there had been very little traffic to the quarry in the past few years. At the upstream limit within
the site, UT1 flows through a narrow, steep, wooded valley with varied habitat including snags, roots
mats, pools, and leaf packs. The stream continues in this condition for approximately 400 LF until it
flows through a 36” driveway culvert. Cattle do not have access to the reach upstream of the culvert.
The outlet end of the culvert is perched approximately one foot above base flow water surface and
adjacent stream slopes are eroded. Downstream of the culvert, cattle have access to both sides of the
stream. The channel is incised and disconnected from its floodplain while tortuous meanders have
caused widespread bank erosion and undercut banks. The right buffer is wide and wooded while the left
buffer consists of a narrow row of trees on the edge of an open pasture. Channel substrate consist of
gravel and cobble sized material that has been embedded with fine sediment from bank erosion. The
abundance of these fine sediments contributed to the assessed reachwide D50 of 0.77 mm (see Table 5
below). The stream leaves the project parcel under a cattle gate and becomes straight with a wooded
buffer on the left floodplain and open pasture on the right floodplain. The stream capacity is currently
overloaded with fine sediment which settles in the downstream portion of UT1 and has resulted in a
braided channel in some sections of the off-property reach. UT1 then flows into a small, in-line pond,
possibly the result of human or beaver manipulation, before continuing as a ditch to a culvert under Mt.
Home Church Road. UT1 ends in a confluence with another small unnamed tributary a few hundred feet
after passing under the road.
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Table 5: UT1 Attribute Table

Reach Summary Information

Reachwide d50 (mm)

Parameters UT1
Length of Reach (Linear Feet) 1,841
Vallfey confinement Moderately
(Confined, moderately .
. . confined
confined, unconfined)
Drainage area (acres) 136
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream Reach 1: High
Function Reach 2: Low
NCDWR V\./:i\ter.Quallty WS-IV
Classification
Width to Depth Ratio (ft/ft) 6.7-14.3
Bank Height Ratio (ft/ft) 1.6-1.9
Gradient (ft/ft) 0.00879
0.77

(Coarse sand)

Stream Classification (Existing
and Proposed)

Existing: B5c, G5¢
Proposed: C4

Evolutionary Trend

IV. Degradation and
widening

FEMA Zone Classification

X

UT1 - eroded and undercut left bank

UT1- narrow and straight

UT1- Preservation Reach — Stable

Laurel Valley Mitigation Site

DMS ID No. 100140

Page 7

Final Mitigation Plan
March 2022



ur2

UT2 enters the Site from a wooded upstream parcel and is extensively impacted by cattle activity in the
fringe of the woods. The stream then flows out of the woods through an open pasture with no buffer.
The channel is moderately incised with alternating bank erosion caused by cattle trampling. The stream
continues in this condition for approximately 600 LF before flowing through a perched 24” culvert used
as a cattle crossing. Downstream of the culvert, the stream flows another 350 LF through open pasture
before entering a narrow-wooded buffer for 150 LF. A considerable volume of sediment is input into the
stream within the narrow buffer due to cattle trampling and wallow areas. Downstream of the narrow
buffer, the left buffer widens, bank heights decrease, and the stream is relatively stable for
approximately 100 LF. Downstream of the stable section, the buffer disappears, and the stream
becomes more incised with eroding banks and multiple cattle wallows before connecting with East
Prong Hunting Creek. UT2 exhibits low bedform diversity and high sedimentation due to cattle trampling
and eroding banks. Incision ranges from low in the stable section to moderate in the rest of the reach.
The valley is relatively narrow and moderately confined.

Table 6: UT2 Attribute Table
Reach Summary Information

UT2 — eroding banks due to cattle wallow

Parameters uT2
Length of Reach (Linear Feet) 1371
Vallfey confinement Moderately
(Confined, moderately .
. . confined
confined, unconfined)
Drainage area (acres) 155
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream Low/Medium
Function
NCDWR V\.I;i\ter.QuaIlty WS-V
Classification
Width to Depth Ratio (ft/ft) 8.4-18.7 .
Bank Height Ratio (ft/ft) 1316 UT2 —nonexistent buffer
Gradient (ft/ft) 0.01767
3.8

Reachwide d50 (mm) (Very Fine Gravel)

Stream Classification (Existing Existing: B4, B4c

and Proposed) Proposed: C4
Evolutionary Trend V. Deg.radajclon and
widening
FEMA Zone Classification X
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3.3.2 Existing Wetlands

Wildlands delineated potential wetland and waters of the United States within and immediately
adjacent to the proposed project easement (assessment area) using the USACE Routine On-Site
Determination method presented in the 1987 Corps of Engineers delineation manual and the
subsequent Regional Supplement for the Eastern Mountain and Piedmont Region. The Preliminary
Jurisdictional Determination (PJD) package was submitted on February 15, 2021. A site walk with USACE
was performed on April 22, 2021 and no modifications to the PJD package were requested. A PJD
approval was received on July 19, 2021. The PJD approval, including the associated resource map, is
included in Appendix 2. Existing wetland data is summarized in Table 7.

A total of 7 existing jurisdictional wetland features (Wetlands A-G) were documented within the
assessment area (Figure 2). On-site wetland features exhibit indicators of wetland hydrology,
hydrophytic vegetation, and hydric soils. Indicators of wetland hydrology observed in existing wetlands
include surface water, high water table, saturation, geomorphic position, crayfish burrows, drift
deposits, and water-stained leaves. Dominant hydrophytic vegetation species within wetlands include
common rush (Junus effusus), jewelweed (Impatiens capensis), gray sedge (Carex grayi), New York
ironweed (Vernonia noveboracensis), and Seedbox (Ludwigia alernifolia). Soils within on-site wetlands
exhibit one of the following hydric soil indicators: Depleted Below Dark Surface, Depleted Matrix, Redox
Dark Surface, Umbric Surface.

Table 7: Project Attribute Table

Size of Wetland Soil Hydric
Wetland (Wetland Mapped Soil Series Drainage Class v Source of Hydrology
Type Status
(acres)
. Groundwater/
A 0.020 Arkagqua Loam Poorly drained No Overbank flow
. Groundwater/
B 2.784 Arkagqua Loam Poorly drained No Overbank flow
C 0.003 Fairview Sandy Clay Well drained No Groundwater
Loam
D 0.069 | = . Fairview Sandy Clay Well drained No Groundwater
Riverine Loam
Arkarqua Loam/ Poorly
E 0.948 Fairview Sandy Clay drained/Well No Groundwater/Overbank
. flow
Loam, drained
Colvard Sandy L
° .va.r andy Loam/ Well drained/Well Groundwater/Overbank
F 0.701 Fairview Sandy Clay . No
drained flow
Loam
G 0.095 Colvard Sandy Loam Well drained No Groundwater

3.4 Overall Functional Uplift Potential

The primary stressors to Site streams are livestock trampling, lack of stabilizing stream bank and riparian
vegetation, active erosion, upland erosion and sedimentation, incision, and fragmented aquatic habitat.
These stressors led to Low NCSAM scores. Without intervention, East Prong Hunting Creek and its
tributaries will continue to widen, which will further disconnect riparian wetland hydrology. Ultimately,
functional uplift for this Site is linked to improvement and maintenance of hydrologic connectivity
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between streams and riparian wetlands. Additionally, establishing a riparian buffer will protect and
enhance this connectivity. Functional uplift for the site will be achieved through the following:

e Restoring degraded stream channels to reduce erosion and reconnect streams to riparian
wetlands to restore hydrologic connection.

e Reducing bank erosion and direct sediment inputs to the stream.

e Planting riparian buffers to shade streams, help stabilize streams, and promote woody debris in
the system.

e Excluding livestock via cattle removal from the site or implementation of the fencing plan.

e Protecting the site with a conservation easement.

These project components are described in Section 5 in terms of goals, objectives, and outcomes for the
project.

3.5 Site Constraints to Functional Uplift
The following potential Site constraints have been identified and will be addressed as part of this
project.

One external easement break and two internal easement crossings are proposed to maintain future
landowner access throughout the project parcel. An external easement break along UT1 allows for an
existing driveway culvert crossing. Two internal easement breaks with proposed culvert crossings will be
installed at the upstream extents of UT1 and UT2, respectively. The culverted crossings will facilitate
cattle rotation and general site access. Cattle exclusion from the conservation easement will be achieved
either via the removal of cattle from the site entirely or by the installation of fencing per the included
fencing plan (Appendix 13 and Figure 8). The landowner will be required to maintain cattle exclusion for
the entirety of the conservation easement through one of these methods. If cattle exclusion is achieved
via removal, the property owner will be required to sign documentation that will require installation of
fencing per the Wildlands’ approved fencing plan if cattle are returned to the property. The fencing plan
will prevent livestock entry to the conservation easement from all current or future pasture areas as
delineated by the landowner. All newly proposed fencing will consist of 4-strands of properly tensioned
high-tensile wire with appropriate bracing.

The external easement break at the end of UT1 Reach 1 and the crossing upstream of the project limits
on East Prong Hunting Creek both contain existing culverts in perched conditions that likely limit aquatic
organism passage. Negotiations with the landowner could not reach an amicable solution for replacing
these culverts. To mitigate the aquatic organism passage issues at both of these locations, the initial
head of riffle downstream was positioned to back water up through the entrance of the existing
culverts.

The conservation easement includes a 40’-wide overhead utility easement that runs along the
northwestern property line of the Site. The existing utility easement will supersede the requirements of
the conservation easement; however, this area was included to reduce access to the downstream
extents of East Prong Hunting Creek. Easement signage will be included along the utility easement
boundary to reduce the chance of utility maintenance encroaching into the conservation easement. No
other known utilities or easements are present within the conservation easement area.

Priority 2 restoration transition zones will be necessary based on the elevations and degree of incision
onsite. These transition zones will occur at the upstream and downstream extents of East Prong
Hunting Creek. The upstream areas of UT1 Reach 2 and UT2 will also require some length of priority 2
transition. Establishing vegetation on priority 2 stream restoration can be a challenge. Wildlands has
prepared a Vegetation and Planting Plan (Section 5.7) to address this potential constraint. To ensure
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appropriate floodplain connection, Wildlands will construct floodplains that are at least 3 times bankfull
width and have a slope that is flatter than 5:1 in all priority 2 transition zones.

4.0 Regulatory Considerations

Table 8, below, is a summary of regulatory considerations for the Site.

Table 8: Regulatory Considerations Attribute Table

Regulatory Considerations

Parameters Applicable? Resolved? Supporting Docs?
Water of the United States - Section 404 Yes No PCN!
Water of the United States - Section 401 Yes No PCN!
Endangered Species Act Yes Yes Appendix 5
Historic Preservation Act Yes Yes Appendix 5
Coastal Zone Management Act No N/A N/A

FEMA Floodplain Compliance No N/A N/A
Essential Fisheries Habitat No N/A N/A

1. PJD submitted to USACE on 02/15/21 and approved on 7/19/2021. PCN to be provided to IRT with Final Mitigation Plan.

4.1 Biological and Cultural Resources

A Categorical Exclusion for the Site was approved on April 22, 2020. 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 northern long-eared bat per the
Categorical Exclusion research and response by US Fish and Wildlife Service, is that “any incidental take
that may results from the associated activities [from the project] is exempt under the 4(d) rule.” 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.
The signed Categorical Exclusion checklist and summary are provided in Appendix 5. As stated on the
Northern Long-Eared Bat 4(d) Rule Streamlined Consultation Form provided in the Categorical Exclusion,
approximately 3.3 acres of trees will be cleared during the construction of the project. A complete copy
of the Categorical Exclusion document, including additional information and regulatory communications,
is available upon request.

4.2 FEMA Floodplain Compliance and Hydrologic Trespass

The Site is represented on the Burke County Flood Insurance Rate Map Panel 2712, with an effective
date of September 5, 2007. The entire Site is outside of a Special Flood Hazard Area (SFHA) regulatory
floodplain and will not require a floodplain development permit.

The proposed design in the upper reaches of UT1 and UT2 have limited risk of potential hydrologic
trespass since these areas consist of relatively steep streams. The proposed culverted crossings at the
beginning of each stream will be positioned to eliminate potential hydrologic trespass onto the
upstream properties and provide adequate aquatic organism passage upstream.

East Prong Hunting Creek is the primary stream with risk for backwater effects. The proposed stream
profile ties to the existing streambed near the upstream and downstream property lines. Approximately
the first 150 feet and last 100 feet of East Prong Hunting Creek will be constructed using a priority 2
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restoration approach to match the existing streambed profile. The design will reduce the risk of
hydrologic trespass by increasing floodplain capacity and eliminating any increase in elevation of the
stream profile at the upstream and downstream extents.

The Site presents some risk to impacting existing wetland resources at the Site. The design incorporates
risk management methodologies to limit potential impact to adjacent wetlands and downstream
resources and enhance and protect these areas where possible. The proposed design increases stream
access to the floodplain and adjacent riparian wetland areas for all streams. An increase of out-of-bank
events is expected at the Site for all channels. Grading (cut and fill) is minimized in all wetland areas to
the extent practicable with a major design goal to tie-out the proposed stream bankfull at nearly the
same elevations as adjacent wetlands. Two existing field ditches identified within the NCIRT meeting
minutes (Appendix 6) will be stabilized within the conservation easement and graded to proposed
features to maintain positive drainage beyond the conservation easement but will not be filled as part of
the project. Haul roads and staging areas are intentionally designated outside of areas of existing
jurisdictional features where possible.

The IRT raised concerns about wetland areas adjacent to the lower reaches of UT1 (STA 214+00 to STA
222+00) as well as the stream, pond, and wetland resource that continues off-property where the
existing UT1 alignment currently leaves the property (Appendix 6). Stream flow gauging was performed
to investigate if the off-property resource receives hydrology from the adjacent floodplain wetlands
(particularly Wetland F shown in Figures 2 and 9). It was determined that the off-property area receives
partial flow from Wetland F and inputs hydrology into the downstream resource. Additional hydrology is
likely supplied to the off-Site resource via toe of hill seeps and springs in the vicinity of the pond. To
reduce the risk of dewatering this existing hydrologic flow path from UT1 to Wetland F, and eventually
the off-property resource, the proposed design intentionally maintains the UT1 bankfull elevation at or
slightly higher than adjacent Wetland F elevations to promote stream flooding into the wetland area.

4.3 401/404

Some wetlands within the floodplain adjacent to the existing streams will be partially impacted during
realignment of the stream channel. Wetlands on the Site that are within the conservation easement and
outside of the limits of disturbance will be specifically noted in the final construction plans and
specifications to prevent unintended impacts. The permanent and temporary impacts included in Table
9 below are preliminary. The Pre-Construction Notification, including the final impact data, will be
submitted to the North Carolina Interagency Review Team (NCIRT) with the Final Mitigation Plan.
Wetland areas within the conservation easement will be re-verified during Monitoring Year 7. See
Section 7.0 Performance Standards for more details.
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Table 9: Estimated Impacts to Wetlands

Permanent (P) Impact Temporary (T) Impact
Jurisdictional e as Impact
Classification | Acreage
Feature € Type of Activity Area Type of Activity Impact Area
(acres)
(acres)
Bottomland Stream Floodplain
Wetland A | Hardwood | 0.020 . 0.002 P 0.018
Restoration Grading
Forest
Bottomland Stream GFrI:gi:plzl:d
Wetland B Hardwood 2.784 . 0.128 & . 2.656
Restoration construction
Forest L
activity
Bottomland Stream Floodplain
Wetland C Hardwood 0.003 . 0.001 p 0.002
Restoration Grading
Forest
Bottomland Floodplain
WetlandD | ardwood | neq Stream 0.003 | Cradingand 0.066
Forest Restoration construction
activity
Bottomland Floodplain
Wetland £ | Hardwood | 5/g Stream 0.065 | Cradingand 0.883
Forest Restoration construction
activity
Bottomland Floodplain
Hard d St di d
Wetland F arawoo 0.701 ream 0.040 | Brac¢mean 0.661
Forest Restoration construction
activity
Bottomland Minor
Wetland G Hardwood 0.095 - - Floodplain 0.014
Forest Grading
Total P Impact 0.239 Total T Impact 4.300

5.0 Mitigation Site Goals and Objectives

The project will improve stream functions through stream restoration and the conversion of agricultural
fields into riparian buffer within the floodplains of East Prong Hunting Creek and the project tributaries.
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, and expected
outcomes are the implied results of completing objectives and are not directly monitored The project
will be monitored after construction to evaluate performance as described in Section 7 of this report.

The project goals and related objectives are described in Table 10.
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Table 10: Mitigation Goals and Objectives

livestock from adjacent
fields.

. Functions
Goal Objective Expected Outcomes
Supported
Install livestock fencing as . . .
g Reduce direct fecal coliform and nutrient
needed to exclude . . .
Exclude . inputs to the Site streams. Eliminate hoof
. livestock from stream . Geomorphology,
livestock from shear on the stream bed and banks, which . .
channels, wetlands, and . . . Physicochemical,
stream . will reduce stream bank erosion and fine .
riparian areas, or remove . . Biology
channels. sediments in the stream channel.

Eliminate cattle trampling of wetlands.

Restore and
enhance native

Convert active cattle
pasture to forested
riparian buffers along all
Site streams, which will
slow and treat sediment
laden runoff from

Reduce sediment inputs from pasture
runoff. Reduce floodplain velocities and
increase retention of flood flows on the
floodplain, decreasing direct runoff and
increasing storage and nutrient cycling
within the watershed. Increase shading of

Hydrology,
Hydraulic,
Geomorphology,

channel beds. Construct
pools of varying depth.

floodplain . . - Physicochemical,
P . adjacent pastures before | stream channels, which will increase . Y

vegetation. . . . . Biology

entering streams. Protect | dissolved oxygen concentrations. Provide a

and enhance existing source of LWD and organic material to Site

forested riparian buffers. | streams for continued habitat. Support all

Treat invasive species. stream functions.

Reconstruct stream

channels slated for

restoration with stable

dimensions and . . .

. Reduce sediment inputs from bank erosion. .
Improve the appropriate depth . Hydraulic,
.. . . Increase floodplain engagement,
stability of relative to the existing . - . Geomorphology,
. > decreasing runoff and increasing . .
stream floodplain and potential . . . Physicochemical,
. infiltration. Decrease instream shear .
channels. wetland re-establishment . . . . Biology
stresses. Diversify available habitats.

areas. Add bank

revetments and instream

structures to protect

restored streams.

Install habitat features Increase and diversify available habitats for

such as constructed steps, | macroinvertebrates, fish, and amphibians.
Improve cover logs, and brush toes | Promote aquatic species migration and Geomorphology,
instream on restored reaches. Add | recolonization from refugia, leading to Physicochemical,
habitat. woody materials/ LWD to | colonization and increase in biodiversity Biology

over time. Add complexity including LWD
to the streams.

Permanently
protect the
project site
from harmful
uses.

Establish a conservation
easement on the Site.
Exclude livestock from
Site streams and remove
pasture from the riparian
buffer.

Protect Site from encroachment on the
riparian corridor and direct impact to
streams and wetlands. Support all stream
functions.

Hydrology,
Hydraulic,
Geomorphic,
Physicochemical,
Biology
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Design Approach and Mitigation Work Plan

6.1 Stream Design Approach Overview

The stream design approach for this Site was developed to meet the goals and objectives described in
Section 5 which were formulated based on the potential for uplift described in Section 3.4. The design is
also intended to provide the expected outcomes in Section 4, though these are not tied to performance
criteria.

The project streams planned for restoration will be reconnected with associated floodplains and the
channels will be reconstructed with stable dimension, pattern, and profile that will transport the water
and sediment delivered to the system. Where buffer restoration or enhancement is needed, the
adjacent floodplains 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.

A combination of analog and analytical approaches for stream restoration were employed. Reference
reaches were identified to serve as an acceptable range for design parameters. Channels were sized
based on design discharge hydrologic analysis and empirical approaches including applying regional
curve equations. Designs were then verified and/or modified based on a sediment transport analysis.

Table 11: Stream Stressors and Restoration Approach

. Primar e . -
Project Reach y' Approach Mitigation Activities
Stressors/Impairments
East Prong Cattle access, incision, Restoring dimension, pattern, and profile,
. sparse/narrow buffers, R lanting buffers, protecting with conservation

Hunting Creek P / . P 8 P &

severe erosion easement
. . Protecting with conservation easement, invasive

Perched culvert, invasive . .

UT1 - Reach 1 P species treatment, eliminate culvert perch by

species .
P raising stream bed

Cattle access, poor buffer
quality/lack of buffer, some

incision, bank erosion, highly Restoring dimension, pattern, and profile,
UT1 — Reach 2 manipulated alignment R planting buffers, protecting with conservation

contributing to active easement, re-aligning with more natural flow

erosion and requires active direction

management to maintain

the channel

Cattle trampling, bank . . . .
L p . & Restoring dimension, pattern, and profile,
erosion, incision,

uT2 R planting buffers, protecting with conservation

sparse/narrow buffers,
easement, culvert removal and replacement
perched culvert

6.2 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. Six reference
reaches were identified for this Site (Figure 7) and used to support the design of East Prong Hunting
Creek and its tributaries. These reference reaches were chosen because of their similarities to the Site
streams including drainage area, valley slope, morphology, and bed material. All reference reaches are
located in the Piedmont physiographic province of North Carolina. A description of each reference reach
is included in Table 12.
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Two unnamed tributaries in the Catawba River basin were selected due to their proximity to the Site and
similarity in drainage size and landscape position to East Prong Hunting Creek. Long Branch was also
selected as a reference for East Prong Hunting Creek due to similarities in drainage size and landscape

position, but with a slightly lower slope and more sinuous pattern than the other references.

Due to the similarities in drainage area, slope, and valley shape UT1 and UT2 were evaluated together
and reference reaches were selected to inform the design for both. All three reference reaches selected
for UT1 and UT2 design were picked based on similarities in drainage area, valley slope, and landscape

position.

Table 12: Stream Reference Data Used in Development of Design Parameters

Referen tream L. n
eference | Strea Landscape Position Chosen For Used For Used o
Reach Type streams
. G | bed with les of ,
Agricultural lands, rave’ be . With examp e.so. . Q . East Prong
Long woody debris structures. Similar | Dimension, .
C/E4 and forest, i, . Hunting
Branch ] Landscape position and drainage Pattern,
unconfined valley ) Creek
area Profile
UTt ) _ . - )
° Unconfined valley, Proximity to Site. Similar . Q . East Prong
Catawba L o . Dimension, .
. ES Flowing into larger landscape position, drainage Hunting
River mainstem area, and valley slope ranges Pattern, Creek
Reachl ! y slop & Profile
Moderatel G | bed with les of
UT to (_:) erately ravel bed with examples o . Q, . East Prong
confined valley, stable step-pool and meander Dimension, .
South Fork B4c L o . Hunting
Flowing into larger pool patterns. Similar drainage Pattern,
Catawba ; ) Creek
mainstem area and valley slope ranges. Profile
Reedy Moderately Q,
Creek confined valle Examples of meander pools and Dimension
Nature B4c v in-line step pools. Similar "1 UT1&UT2
moderate valley " Pattern,
Preserve — slope landscape position. Profile
South Fork P
Moderately High width/depth ratio Q,
M_agnolia BAC confined valley, dimensions, stable nlweaimder and | Dimension, UT1 & UT2
Tributary moderate valley step-pool pattern, similar valley Pattern,
slope slopes and landscape position Profile
Pilot Confined valley, Stable, steep step-pool pattern Dimec::sion
Mountain B4 relatively steep ) STEEP STEPPOOTP ' "] UT1&UT2
. Similar drainage area. Pattern,
Tributary valley slope profile

6.3 Design Discharge Analysis
Multiple methods were used to estimate bankfull discharges for restoration reaches including regional
curve data (Harman et al. 1999 and 2000), a regional flood frequency analysis using U.S. Geological
Survey (USGS) gage sites, and reference reach data. The methods were compared, and a design
discharge was selected based on the results of the different methods. For smaller streams, (UT1 and
UT2), the different discharge estimation methods were in close agreement and final design discharges
were selected near the lower end of the predicted range. Discharge estimates for East Prong Hunting
Creek were more variable, but final design discharges were again selected on the lower end of the
predicted range. Discharges selected near the lower end of the estimated range and priority 1
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restoration at the site should increase floodplain connectivity for the streams. Results of each method

and the final design discharges are shown in Table 13 and illustrated in Figure 7.

Table 13: Summary of Design Bankfull Discharge Analysis

Discharge Estimate Method unting Lree e =% | Reach1 | Reach2 (155 ac)
Reach 1 Reach 2 (37 ac) (136 ac)
(977 ac) (1274 ac)
NCSU Rural Piedmont Regional Curve (cfs) 121 135 11 29 32
NRCS Piedmont/Mountain Regional Curve 139 156 12 31 34
_ 1.2-year 106 119 10 25 27
Regional Flood Frequency event
Analysis (cfs) 1.5-year 150 167 14 36 39
event
Reference Reach Regional Curve (cfs) 88 95 18 34 36
Final Design Q 116 129 12 29 33

6.4

Design Channel Morphological Parameters

Reference reach data and designer experience were used to develop design morphologic parameters for
each of the restoration reaches. Key morphological parameters are summarized in Tables 14 and 15.
Complete design morphological parameters are included in Appendix 4.

Table 14: Summary of Design Morphologic Parameters for East Prong Hunting Creek Reach 1

Existing Reference Parameters Proposed Parameters
Parameters
Parameter East Prong UT to East Prong East Prong
Hunting UT to South Hunting Hunting
Creek Long Catawba Fork Creek Creek
Branch Reach 1 Catawba Reach 1 Reach 2
Contributing Drainage Area 1274 954 1024 576 977 1274
(acres)
Channel/Reach Classification C5 C/E4 E5 B4c ca ca
Design Discharge Width (ft) 20.1-23.5 1;;86_ 9.7-12.4 8.2-11.2 24.5 24.5
Design Discharge Depth (ft) 1.3-15 1.3-2.1 1.7 1.0-1.4 2.0 2.0
Design Discharge Area (ft?) 29.1-30.8 34.6 11.4-17.5 | 10.7-11.1 33.0 33.0
Design Discharge Velocity (ft/s) 3.4-35 3.6-4.0 5.5 2.7 3.5 4.1
Design Discharge (cfs) 116-129 101-124 80 54 116 129
Channel Slope (ft/ft) 0.0074 0.0040 0.0050 0.0070 0.0060 0.0090
Sinuosity 12 1.3 1.1 1.3 1.2 1.2
Width/Depth Ratio 13.8-18.0 | 7.9-13.8 8.1-8.9 6.0-11.7 18.2 18.2
Bank Height Ratio 1.6-2.0 1.2-1.5 0.9-1.4 1.8-2.1 1.0-1.1 1.0-1.1
Entrenchment Ratio 2.0-4.1 >3.4 5.4-6.4 1.5-1.9 >2.2 >2.2
d50 (mm) 0.95 41.6 1.8 38.0 >2.0 >2.0
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Table 15: Summary of Design Morphologic Parameters for UT1 Reach 2 and UT2

Existing Reference Parameters G
Parameters Parameters
Reedy
Parameter Creek . Pilot uT1
Re:.:-; ) uT2 Nature _II\_/: ?bg:tzl:a Mountain | Reach uT2
Preserve — v Tributary 2
South Fork
Contributing Drainage Area 136 155 128 198 173 136 155
(acres)
Channel/Reach Classification 255cc, B4c B4c B4c B4 c4 Cc4
7.6-
Design Discharge Width (ft) 7.3-11.4 14.5 8.2-11.2 15.6 8.6 11.0 11.0
Design Discharge Depth (ft) 0.8-1.1 | 0.8-0.9 1.5-1.6 1.6 1.0 1.0 1.0
Design Discharge Area (ft?) 7.4-8.8 | 6.9-84 | 10.7-11.1 16 6.0 8.0 8.0
Design Discharge Velocity (ft/s) 2.8-3.1 | 3.54.1 2.5-2.9 4.0 - 3.5 4.0
28.3-
Design Discharge (cfs) 22-25.4 29.9 26-32 64 32 29 33
Channel Slope (ft/ft) .0088 .0180 0.0070 0.0160 0.0380 0.0140 0.0185
Sinuosity 1.2 1.2 13 1.26 1.1 1.2 1.2
8.4-
Width/Depth Ratio 6.7-14.3 18.7 6.0-11.7 15.2 12.5 15 15
. . 1.0-
Bank Height Ratio 1.6-1.9 | 1.3-1.6 1.8-2.1 1.6 1.0 11 1.0-1.1
Entrenchment Ratio 1.1-2.0 | 1.3-3.1 1.5-1.9 1.9 1.5 >1.8 >1.8
d50 (mm) 0.77 3.8 38.0 28.0 20.1 >2.0 >2.0

6.5 Sediment Transport Analysis

A qualitative assessment of sediment supply and sources in the project watershed was performed based
on visual inspection and review of historic aerial photos. East Prong Hunting Creek, UT1, and UT2
watersheds have not changed considerably in recent decades. The most notable land change is a portion
of each stream’s watershed has been logged in the last few decades. East Prong Hunting Creek
watershed is a mix of residential and agricultural land use in the lower valleys and low density
residential and forested areas in the headwaters. In the past large tracks of land have been logged and
allowed to reforest. The UT1 watershed is dominated by forest with some residential and pastureland. A
quarry is located near the headwaters. A three-acre portion was recently logged and converted to
pasture. The UT2 watershed is predominantly forested land with some agriculture.

Visual inspection of the streams revealed a high presence of fine sediment and sand in the streambeds,
especially at valley breaks where slopes of UT1 and UT2 decrease as they enter the floodplain of East
Prong Hunting Creek. The sources of this sediment were thought to have originated from actively
eroding stream banks due to high shear/poor vegetation, cattle access to the streams, and recently
deforested property. UT1 Reach 2 also likely received a large sediment load from the logging land use
change in its immediate watershed. These sediment sources will be addressed by lowering stream bank
slopes and establishing vegetation or revetment for stabilization, reducing shear stress in the stream
channel, excluding cattle from the stream and riparian areas, removing existing alluvial sediment
deposits in the stream, and establishing a riparian buffer to reduce sediment inputs from surrounding
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land use changes. By addressing existing sediment sources, sediment load should be reduced post-
construction and allow sediment capacity of the constructed channel to function appropriately.

Additionally, while designing stream profiles, techniques to maintain higher stream powers were utilized
to address potential aggradation issues at valley grade breaks along both reaches. Both streams were
incised slightly as they approach the larger channel of East Prong Hunting Creek. This trend was
implemented based on observation in many reference reaches where bankfull elevations adjust to the
larger drainage creating incised geomorphic portions of stable channels with increased stream power.
Flat pools with minimal drop were utilized on both channels to keep riffle slopes at a relative maximum,
keeping fine sediment moving through the system. Increased sinuosity in the flatter portions of the
reach create increased helical flow which should help scour pools and maintain pool habitat in flatter
channels. Along the downstream extent of UT1 Reach 2 a priority 2 approach was used to generate
stream slope and increase stream power through the floodplain of East Prong Hunting Creek. These
adjusted stream parameters and profiles, along with local stabilization of streambanks and floodplain
areas should reduce potential risk for aggradation at valley breaks along the two reaches.

The focus of the numerical sediment transport analysis outlined below was to verify that proposed
channels will have the competence to pass any sediment that is delivered to the system by the
watershed while still maintaining channel stability.

6.5.1 Competence Analysis

A competence analysis was performed for East Prong Hunting Creek Reach 1 and 2, UT1 Reach 2, and
UT2 comparing existing and proposed shear stress, mean depth, and slope. The evaluation was
performed to determine parameter requirements to move the maximum particle of the existing bed
material sampled at the site. The data was used to evaluate whether channel shear stress exceeds
required maximum values and could potentially cause channel degradation of the existing bed material.
The analysis utilized standard equations based on a methodology using the Shields (1936) curve and
Andrews (1984) equation described by Rosgen (2001). The results of the competence analysis are shown
in Table 16. The competence analysis on these reaches indicates that the site streams will be able to
transport the sediment supplied to them by the watersheds.

Table 16: Results of Competence Analysis

East Prong
Hunting Creek UT1 R2 uT2
R1/R2

Abkf (sq ft) 33 8 8
Wbk (ft) 24.5 11 11
Dbkf (ft) 2.0 1.0 1.0
Schan (ft/ft) 0.009 0.0140 0.0185
Bankfull Velocity (fps) 35 3.5 4.0
Bankfull Shear Stress, t (Ib/sq ft) 0.52 0.62 0.82
Movable particle size (mm) 37/91 47/107 63/131
Largest particle from bar sample (mm) 87 93 107

6.6 Stream Design Implementation

Wildlands’ approach to improving the streams on the Site includes preservation and priority 1
restoration with priority 2 restoration limited to confluences and transition zones. The efforts will
extend to the East Prong Hunting Creek, UT1, and UT2, representing all the major drainages at the Site.
Livestock will be excluded from the entire conservation easement as part of the project.
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Below are descriptions of the designs for the restoration reaches. The work along the lone preservation
reach, UT1 Reach 1, will include supplemental planting with native tree species and invasive species
treatment as needed as well as permanent protection in a conservation easement.

6.6.1 East Prong Hunting Creek

East Prong Hunting Creek will be constructed as a Rosgen C-type stream within the existing stream
valley. The alignment will be constructed with a sinuous meander pattern and with the stream belt
width placed in the existing low point of the valley. Priority 1 restoration is achieved through the mid-
section of the stream with priority 2 areas limited to the stream tie outs at the upstream and
downstream project boundaries.

The beginning of the reach currently ties to an existing culvert. The existing crossing and culvert were
recently installed and were assessed to be stable. The existing culvert has experienced several large flow
events since installation and has formed a large plunge pool area below the culvert with major erosion
only occurring along the outer streambanks of the pool. Active streambank retreat and sloughing was
noted during several field visits. The lack of root mass and vegetation at the top of bank in the outer
walls is likely a major factor in the eroded condition. The toe of the plunge pool will be reconstructed at
a location similar to the dimensions of the pool at the time of survey. The top of bank will be graded
back and live staked or have geolifts installed as additional protection from bank erosion in this area.
Additional rock may be applied along the embankments of the crossing and around the pipe if deemed
necessary during the construction period. The plunge pool area will transition to the typical meander
pool dimensions and then a constructed riffle. The head of this initial riffle will be set at elevations that
slightly raise existing water surface elevations through the plunge pool and culvert to facilitate aquatic
organism passage. Throughout Reach 1 of East Prong Hunting Creek, which extends from the culvert to
the confluence with UT2, the design slope of the stream is flatter than the existing slope to gradually
achieve a Priority 1 restoration. Floodplain benches will be constructed on both banks of Reach 1 to
provide flood relief.

Below the confluence with UT2, Reach 2 achieves priority 1 restoration. Priority 1 restoration through
this area will allow floodplain grading to be minimized within existing riparian floodplain wetlands along
both sides of the stream. A levy, between 0.4 ft and 1.0 ft higher than surrounding areas, exists along
the right bank of the stream. Beyond this levy is where the existing Wetland B was delineated. The
bankfull elevation of the stream was set by the elevation of the wetland beyond the levy such that the
levy will be removed from the floodplain to reconnect the riparian floodplain system with the proposed
stream channel. The existing ditch in the left floodplain of the reach will be tied to a proposed vernal
pool to maintain positive drainage and stabilized in place via planting and minor grading outside the
proposed conservation easement.

At the end of Reach 2, the stream profile steepens to tie to the existing streambed located near the
property line. The stream returns to the existing alignment to facilitate a smooth off-property transition
of the project. Wide floodplain benches will be constructed in this area to provide appropriate
floodplain width.

6.6.2 UT1 Reach 1

UT1 Reach 1 has been designated as a Preservation reach and no stream work will occur except the
installation of a culvert crossing within a 50 ft internal easement break where UT1 Reach 1 first enters
the property. The culvert design includes a minimum 54” diameter, corrugated metal pipe that will be
embedded a minimum of 12”. This embeded depth will provide aquatic organism passage and additional
protection from undermining of the culvert. Bank grading will be required to install the proposed culvert
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and to ensure stable stream banks downstream of the crossing. All grading is anticipated to occur within
the easement break and all graded banks will be stabilized.

6.6.3 UT1 Reach 2

UT1 Reach 2 was designed as a C4 stream with moderate sinuosity and slope ranging from 0.8% to 1.7%.
Grade control in the form of wood and rock stream structures are included in the design to reduce the
potential for headcutting. The upper and lower transition areas of the reach will be priority 2 designs
while the middle portion of the reach will achieve a priority 1 profile. A best management practice
(BMP) was discussed during a field walk with the IRT to address sediment-laden run-off from an area
just upstream of UT1 Reach 2. However, the field has since been stabilized with a dense stand of pasture
grasses and a rock outlet where the field drains to UT1. With this stabilization in place the BMP was
removed from the design.

The beginning of the reach ties to an existing culvert on the project property. Replacement of the
existing culvert and crossing was discussed with the landowner but a mutually agreed solution was not
able to be achieved. The existing toe of the plunge pool will remain essentially unchanged while the top
of bank will be laid back and live staked or additional revetment will be applied in the form of geolifts or
brush toe. Additional rock may be applied below the culvert or along the crossing embankments if
deemed necessary during construction. Field swales along the left bank of the plunge pool will be
stabilized and planted. The plunge pool transitions to the typical meander pool dimensions and then a
constructed riffle, the head of which was set at an elevation to increase the water surface through the
culvert and reduce the perched condition of the culvert to improve aquatic organism passage. The
profile design gradually raises the thalweg of the stream above existing until priority 1 restoration is
achieved. The priority 2 section of the reach was designed to tie to several inner berm features that
were identified as stable and vegetated with mature hardwood trees and ferns. Benching along this
section of stream will provide additional flood relief.

Throughout the mid-section of the reach, the stream design achieves priority 1 status or in some cases is
slightly perched above the surrounding floodplain. This section of the reach is characterized by riparian
Wetland F along the left floodplain of the stream that receives hydrology from UT1 during flooding
events. The priority 1 design will provide hydrology to these adjacent wetlands.

The design continues beyond the riparian wetland into the floodplain of East Prong Hunting Creek. As
the stream descends to the tie out with East Prong Hunting Creek, floodplain grading will be utilized to
tie the two streams together and provide a functional floodplain. The existing ditch in the left floodplain
of East Prong Hunting Creek will tie to the proposed alignment to maintain positive drainage and avoid
increased inundation outside the proposed conservation easement.

A review of historic aerials of the Site show UT1 flowing along the current alignment for about the last
70 years and that agriculture has been practiced in the East Prong Hunting Creek floodplain for that
same amount of time. A USGS topography map dated 1905 does show UT1 joining with East Prong
Hunting Creek slightly downstream of where Wildlands has proposed the UT1 alignment. It was noted
during assessment that small tributaries flowing parallel to much larger streams, within the larger
stream floodplain, is very uncommon in natural systems, but is common in agricultural settings where
the streams have been manipulated to improve field drainage. In addition, wrack lines after flooding
events, in the area where UT1 leaves the project parcel, indicated that some flow was leaving the UT1
corridor and moving across the agricultural fields toward East Prong Hunting Creek. Given this evidence,
it was inferred that before manipulation, UT1 likely flowed more directly toward East Prong Hunting
Creek rather than the current parallel orientation.

Laurel Valley Mitigation Site Final Mitigation Plan
DMS ID No. 100140 Page 21 March 2022



6.6.4 UT2

UT2 was designed as a C4/C4b stream, is the steepest stream on the project (bankfull slopes ranging
from 1.6% to 2.3%) and will require grade control in the form of both structures and constructed riffles.
Given the range of slopes and the change in valley type as the stream approaches East Prong Hunting
Creek, UT2 was evaluated to determine if a reach break and additional typical section were required for
the proposed design. Ultimately it was decided that while the valley type widens and the slope
decreases as UT2 flows towards East Prong Hunting Creek, it is not enough variation to require a reach
break and new typical section based on the design discharge. However, the proposed stream design
parameters including belt width, sinuosity, radius of curvature on meander bends, and meander lengths
were adjusted to consider the change in valley and slope. The upper and lower extents of the proposed
design parameters for the reach were utilized to match stream geomorphology to changing valley type
and stream slope.

A culvert crossing will be constructed in a 50 ft internal easement break where UT2 first enters the
property. The culvert design includes a minimum 54” diameter, corrugated metal pipe that will be
embedded a minimum of 12”. This embed depth will provide improved aquatic organism passage and
additional protection from undermining of the culvert. Below the culvert the stream meanders where
room is available in the valley. The valley floor will be benched out to provide floodplain access for the
channel.

A short section of the stream (approximately STA 308+80 to 309+50) returns online with the existing
stream alignment where the valley becomes steeper and more confined. This portion of the stream is
partially shaded with mature hardwoods and the online design will reduce tree loss and will take
advantage of the existing root mass along the banks. The stream profile will be raised above the existing
bed grade by setting higher riffle and stream structure inverts while stream bedform will be enhanced
with frequent step pools. Some benching will be graded along the right bank, where fewer trees
currently exist.

The final section of UT2 meanders through the floodplain of East Prong Hunting Creek. As noted above,
as the valley widens and the slope decreases, stream sinuosity and belt width increases. The stream
profile will become slightly entrenched as UT2 approaches the confluence with the larger stream. A
Bank Height Ratio above 1.0 will not be considered an indicator of instability in this area.

6.7 Vegetation, Planting Plan, and Land Management

Non-forested areas within the conservation easement will be planted, which includes additional buffer
areas beyond the minimum requirement of 30 feet from top of bank. Riparian buffers will be planted
with early successional native vegetation chosen to develop a forested wetland and riparian zone. 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, availability of nursery stock 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 Table 17 below and
on Sheet 3.1 of the preliminary plans located in Appendix 13. Wildlands used the following community
types and associated species for section for the site:

Laurel Valley Mitigation Site Final Mitigation Plan
DMS ID No. 100140 Page 22 March 2022



e Piedmont/Montane Mountain Alluvial Forest

Canopy trees include but not limited to Betula nigra, Platanus occidentalis, Liquidambar
styraciflua, Liriodendron tulipifera, Ulmus americana, Celtis laevigata, Juglans nigra, Fraxinus
pennsylvanica, Carya cordiformis, Carya ovata, Quercus imbricaria, and Acer rubrum. Subcanopy
trees typically found in mesic mixed hardwood forest include Acer negundo, Acer floridanum,
Acer rubrum, Asimina triloba, llex opaca, and Carpinus caroliniana.

e Mesic Mixed Hardwood Forest

Canopy trees include but not limited to Fagus grandifolia, Quercus rubra, Liridondron tulipifera,
Acer rubrum, Acer saccharum. Subcanopy trees in mixed hardwood forest include Cornus florida,
Ostrya virginiana, Evonymus americana, Kalmia latifolia.

e Piedmont/Montane Bottomland Forest

Canopy trees include but not limited to Liriodendron tulipifera, Liquidambar styraciflua, Quercus
pagoda, Quercus michauxii, Uimus american, Celtis laevigata, Fraxinus pennsylvanica, Pinus
taeda, Carya Ovata, and Craya cordiformus. Subcanopy trees typically found in bottomland
forest include Carpinus caroliniana, Acer floridanum, Acer rubrum, Cornus florida, llex opaca,
and Asimina triloba.

e Dry— Mesic Oak — Hickory Forest
Canopy trees include but not limited to Quercus alba, rubra, velutina, and muehlenbergii, Carya
alba (tomentosa), glabra, and ovalis, Liriodendron tulipifera, Liquidambar styraciflua and various
Pinus species. Subcanopy trees typically include Acer rubrum, Cornus florida, Oxydendrum
arborem, llex opaca, and Nyssa sylvatica.

The riparian buffer and most wetland areas will be planted with bare root seedlings. Species chosen to
be planted within wetland areas were selected based on above referenced community types as well as
their ability to handle wetter ground conditions based on standing water and high groundwater levels
observed in wetland areas at the Site. The stream banks will be planted with live stakes and the channel
toe will be planted with multiple herbaceous species. Permanent herbaceous seed will be spread on
streambanks, floodplain areas, and disturbed areas within the project easement. The utility easement
located within the conservation easement will be planted with shrubs and sub-canopy bare root species
only to reduce maintenance needs for the overhead utilities within the easement. Utility easement
plantings will be the same as Wetland Area Zone small trees and shrubs. Bare root seedlings and live
stakes will be planted in the dormant season between November 15 and March 15. Figure 10 illustrates
the proposed planting zones throughout the site.

Land management activities on the site will largely focus on treating invasive plant populations and
pasture grasses. Existing invasive plant populations on the site include Chinese privet (Ligustrum
sinense), Japanese stiltgrass (Microstegium vimineum), and tree of heaven (Ailanthus altissima). Some of
the existing invasive species and pasture grasses along restoration reaches will be treated
preconstruction, while others will be treated primarily by mechanical removal during construction. The
extent of invasive species coverage will be monitored, mapped, and controlled as necessary throughout
the required monitoring period. Please refer to Appendix 7 for the post construction invasive species
plan. Additional monitoring and maintenance issues regarding vegetation are in Sections 8 and 9 and
Appendix 10.
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Table 17: Planting List

Species Common Name Wetland Indicator
Open Buffer Planting Zone
Acer negundo Boxelder FAC
Platanus occidentalis Sycamore FACW
Betula nigra River Birch FACW
Magnolia acuminata Cucumber Tree FACU
Fagus grandifolia American Beech FACU
Oxydendrum arboretum Sourwood UPL
Ulmus rubra Slippery EIm FAC
Morus rubra Red Mullberry FACU
Carya cordiformis Bitternut Hickory FACU
Quercus alba White Oak FACU
Quercus rubra Northern Red Oak FACU
Euonymus americanus Strawberry Bush FAC
Alnus serrulata Tag Alder OBL
Hamamelis virginiana Witch Hazel FACU
Cornus florida Flowering Dogwood FACU
Lindera benzoin Spicebush FAC
Amelanchier arborea Serviceberry FAC
Partially Vegetated Buffer Planting Zone
Carpinus caroliniana American Hornbeam FAC
Euonymus americana Strawberry Bush FAC
Lindera benzoin Spicebush FAC
Fagus grandifolia American Beech FACU
Ulmus rubra Slippery EIm FAC
Hamamelis virginiana Witchhazel FACU
Calycanthus floridus Sweetshrub FACU
Cornus florida Flowering Dogwood FACU
Asima triloba Pawpaw FAC
Quercus rubra Northern Red Oak FACU
llex opaca American Holly FACU
Wetland Planting Zone
Plantanus occidentalis Sycamore FACW
Betula nigra River Birch FACW
Salix nigra Black Willow FAC
Ulmus americana American Elm FACW
Acer negundo Boxelder FAC
Celtis laevigata Sugarberry FACW
Alnus serrulata Tag Alder OBL
Lindera benzoin Spicebush FAC
Cephalanthus occidentalis Buttonbush OBL
Sambucus canadensis Elderberry FAC
Salix sericea Silky Willow OBL
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Species Common Name Wetland Indicator

Streambank Planting Zone

Salix nigra Black Willow OBL
Cornus amomum Silky Dogwood FACW

Salix sericea Silky Willow OBL

Cephalanthus occidentalis Buttonbush OBL

Sambucus canadensis Elderberry FAC
Juncus effusus Common Rush FACW

Carex crinita Fringed Sedge OBL

Carex lurida Lurid Sedge OBL

Carex lupulina Hop Sedge OBL
Scirpus cyperinus Woolgrass FACW

6.8 Project Risk and Uncertainties

In general, this project is low risk. The landowners live in the immediate area and are active on the
property. They will be able to repair damaged fences and/or remove stray livestock from the easement
quickly.

The risk of hydraulic trespass from the project is low. On the two tributaries, the design will set the pipe
inverts within the first 50 ft of the stream entering the property and reduce the chance of trespass
upstream. The beginning of East Prong Hunting Creek ties to existing infrastructure and the design will
only slightly raise water surface elevations through the pipe. The end of the stream will tie back to the
existing stream bed before the property line.

The proposed culverts at the top of the tributaries do pose some risk of diminished flow due to woody
debris clogging the pipe entrances, resulting in erosion around the crossing. Both culverts are relatively
large (minimum 54” diameter) for the stream, which should allow the pipes to function even with some
debris present at the entrance of the pipes. The Landowner will be responsible for long-term culvert
crossing maintenance and clearing any significant debris jams from the pipes. All culvert infrastructure is
located within internal conservation easement crossings or outside of the conservation easement with
adequate room for the landowner to access and complete any necessary maintenance.

All of the streams exhibit large erosive areas along the stream banks. To address this the design
incorporates relatively high width/depth ratios for the channel geometries of all the streams. Additional
bank revetment in the form of brush toe and geolifts will be constructed in areas of concern.

Aggradation of sediment in stream channels is a possibility and has previously been observed at low
slope areas of streams, at slope changes in the profiles, and in areas that experience frequent backwater
conditions, for instance smaller streams near their confluence with larger systems. Areas of concern on
the project include UT1 and UT2 near the confluence with East Prong Hunting Creek and the plunge
pools areas of East Prong Hunting Creek and UT1. Total sediment loads for all project streams are
expected to be much lower post-construction due to the exclusion of livestock, stabilization of stream
banks, and establishment of the vegetated buffer reducing the risk of aggradation. Improved floodplain
access along the streams will provide low velocity areas for sediment to deposit during flood events
while stream channels continue to convey water, encouraging sediment deposition in the floodplain
rather than the stream channels. The high width/depth ratio channel geometries should also allow any
deposition to occur along stream banks rather than mid-channel of the stream. Stream aggradation
significant enough to stop flow or cause a large diversion from the proposed alighment may be
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addressed by excavating excess sediment with hand tools or equipment if deemed necessary and
appropriate.

Land use changes in the watersheds of UT1 and UT2 could pose some risk to the project resulting in
higher peak flows and sediment loads. The East Prong Hunting Creek watershed, while very rural, will
likely see some continued development as it contains a large section of Highway 18. A majority of this
development is expected to remain as low-density residential for the immediate future and is not
expected to greatly affect the hydrology at the Site location. Additionally, existing erosion areas
upstream of the Site on any of the project streams may be a continued sediment input to the Site.
Higher peak flow risk is reduced with the bank revetment and high width/depth ratio design
considerations discussed above. Higher sediment loads and in-stream aggradation risk is reduced with
the improved floodplain connection and high width/depth ratio design considerations discussed above.

Priority 2 restoration of streams have resulted in difficulty establishing vegetation on stream banks and
floodplain benches when attempting to plant on subsoils. To address this the contractor will be required
to harvest topsoil in these areas before grading and reapply the topsoil before seeding or planting.

All stream and wetland projects have some risk for beaver colonization. There is no onsite evidence of
current or past beaver activity in the project limits. If beaver move into the project areas, Wildlands will
follow the Maintenance Plan (Appendix 9) to address the issue. Similarly, should utility/roadway
maintenance work occur in the future and encroach within the conservation easement, Wildlands will
follow the Maintenance Plan to repair disturbed signage or damaged stream areas.

7.0 Performance Standards

The stream and wetland performance standards for the project will follow approved performance
standards presented in the DMS Mitigation Plan Template (Version 2.3, June 2017), the Annual
Monitoring Template (June 2017), and the Wilmington District Stream and Wetland Compensatory
Mitigation Update issued October 2016 by the USACE and NCIRT. Note that no substrate monitoring will
be performed at the Site unless requested by DMS or the IRT (IRT Technical Work Group - September 29,
2021). Annual monitoring and routine site visits will be conducted by a qualified scientist to assess the
condition of the finished project. Specific performance standards that apply to this project are those
described in the 2016 Compensatory Mitigation Update including Vegetation (Section V, B, Items 1
through 3) and Stream Channel Stability and Stream Hydrology Performance Standards (Section VI, B,
Items 1 through 7). Performance standards are summarized in Table 18.
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Table 18: Summary of Performance Standards

Parameter Monitoring Feature Performance Standard
STREAM SPECIFIC PERFOMANCE STANDARDS? 2
Dimension Cross-Section Survey BHR <1.2; ER >2.2 for C/E channels

Pattern and Profile

Visual Assessment

Should indicate stream stability

Photo
Documentation

e Cross-Section Photos
e Culvert Photos
e Photo Points

No excessive erosion or degradation of banks
No mid-channel bars, Stable grade control

Hydrology Pressure Transducer | e Four bankfull events during the 7-year period; in separate years
SITE PERFOMANCE STANDARDS
MY3 success criteria: 320 planted stems per acre3,
MY5 success criteria: 260 planted stems per acre, average of 7
feet in height in each plot within Riparian Planting Zones and
Partially Vegetated Planting Zones or 4 feet in height in Wetland
Vegetation Vegetation Plots Planting Zones as identified in Figure 10%.

MY7 success criteria: 210 planted stems per acre, average of 10
feet in height in each plot within Riparian Planting Zones and
Partially Vegetated Planting Zones or 7 feet in height in Wetland
Planting Zones as identified in Figure 10%.

Visual Assessment

CCpv

Signs of encroachment, instability, invasive species

1: BHR = bank height ratio, ER = entrenchment ratio
2: The tributaries are designed to incise as they approach the main streams, so this would not be considered a trend towards
instability. Riffles may fine over the course of monitoring due to the stabilization of contributing watershed sediment sources.
3: All volunteer stems or supplemental plantings must be present in the plot data for 2 years to be included as meeting
established vegetation performance standards.
4: The floodplain along East Prong Hunting Creek and UT1 Reach 2 contains standing water and high-water tables for much of
the year. It is anticipated that increased inundation will inhibit some woody species growth and that some of these areas may
have increased herbaceous and scrub/shrub vegetation. A reduced height vegetation performance standard is requested as

shown in the table.

8.0 Monitoring Plan

Project monitoring components are listed in more detail in Table 19. Approximate locations of the
proposed vegetation plots and cross section locations are illustrated in Figure 9.
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Table 19: Monitoring Components

Quantity/Length by Reach Frequency Notes
East Prong | East Prong
Parameter Monitoring Feature Hunting Hunting UT1 UT1 UT2
Creek Creek Reach1 | Reach 2
Reach 1 Reach 2
. . Riffle Cross-sections 1 1 N/A 3 2
Dimension Pool Cross-sections N/A 1 N/A 2 1 Year1,2,3,5 and7 !
Pattern Pattern N/A N/A N/A N/A N/A N/A 5
Profile Longitudinal Profile N/A N/A N/A N/A N/A N/A
Hydrology Crest Gage (CG) 1CG N/A 1CG 1CG Semi-Annual 3
Vegetation (Perncw\a/iel-::/il/libile) 5 N/A 3/1 2/1 Year1,2,3,5 and 7 4
Visual Assessment Y Y N/A Y Y Semi-Annual
Exotic and nuisance vegetation Semi-Annual 5
Project Boundary Semi-Annual 6
Reference Photos Photographs 3 3 3 8 6 Annual
UT1 Reach 2 Off-Site Resource Crest Gage (CG) and/or 1CGor Semi-Annual 7
Hydrology Transducer (SG) 1SG
Wetland Re-verification Re-verify all wetlands All wetland areas within Conservation Easement Year 7

o

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 widespread lack of vertical stability (greater than 10% of reach is affected) and profile survey is warranted in additional years to monitor adjustments
or survey repair work.

Crest gages will be monitored using automated pressure transducers. Transducers will be set to record bank full events at least twice a day and stream flow at least every 3
hours and will be inspected quarterly or semi-annually. Evidence of bankfull and stream flow events will be documented with a photo when possible.

Mobile and Permanent vegetation plots will be utilized to evaluate the vegetation performance for the open areas planted. 2% of the open planted acreage will be
monitored with permanent and mobile plots. Permanent vegetation monitoring plot assessments will follow CVS Level 2 protocols. Planted supplemental areas will be
visually assessed. All volunteer stems or supplemental plantings must be present in the plot data for 2 years to be included as meeting established vegetation performance
standards. Mobile vegetation monitoring plot assessments will document number of planted stems and species using a circular or 100 m2 square/rectangular plot.
Locations of exotic and nuisance vegetation will be mapped

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

An automated pressure transducer will be installed to record flow within the off-site resource. Transducers will be set to record stream flow at least every 3 hours and will
be inspected quarterly or semi-annually. Evidence of flow events in the off-Site resource will be documented with a photo when possible. Note that no Performance
Standards are associated with this monitoring parameter.
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9.0 Long-Term Management Plan

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. Funding will be supplied by the responsible party on a yearly basis
until such time an endowment is established. 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 North Carolina General
Statue GS 113A-232(d)(3). Interest gained by the endowment fund may be used for the purpose of
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.

The Site Protection Instrument can be found in Appendix 8.

Table 20: Long-term Management Plan

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

The landowner shall report
damaged or missing signs to the

The long-term steward will be long-term manager, as well as
. . . responsible for inspecting the Site contact the long-term manager if
Signage will be installed and . . .
e : boundary during periodic inspections a boundary needs to be marked,
maintained along the Site e e
(every one to three years) and for or clarification is needed
boundary to denote the area S . . . .
maintaining or replacing signage to regarding a boundary location. If
protected by the recorded . .
. ensure that the conservation land use changes in future and
conservation easement. . . .
easement area is clearly marked. fencing is required to protect the

easement, the landowner is
responsible for installing
appropriate approved fencing.

The long-term manager will be
responsible for conducting periodic
inspections (every one to three years)

and for undertaking actions that are
g The landowner shall contact the

The Site will be protected in its reasonably calculated to swiftly . I
. . o long-term manager if clarification
entirety and managed under the correct the conditions constituting a is needed reearding the
terms outlined in the recorded breach. The USACE, and their L. & . & .
. . . restrictions associated with the
conservation easement. authorized agents, shall have the right

i . recorded conservation easement.
to enter and inspect the Site and to

take actions necessary to verify
compliance with the conservation
easement.
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10.0 Adaptive Management Plan

Upon completion of Site construction, Wildlands will implement the post-construction monitoring
defined in Sections 8 and 9. 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 in any other way, Wildlands and DMS will
notify the members of the NCIRT and work with the NCIRT to develop contingency plans and remedial
actions.

11.0 Determination of Credits

11.1 Determination of Credits Overview
Mitigation credits presented in Table 21 are projections based upon the proposed design.

The credit ratios proposed for the Site have been developed in consultation with the NCIRT as
summarized in the included meeting minutes (Appendix 6).

1. The requested stream restoration credit ratio is 1:1 for mitigation activities that include
reconstruction of the channels to a stable form and connection of the channels to the adjacent
floodplain. This level of effort will occur on East Prong Hunting Creek Reach 1 and Reach 2, UT1
Reach 2, and UT2.

2. UT1 Reach 1 is proposed for preservation credit at a 15:1 ratio. Proposed work along this reach
includes establishing the conservation easement and invasive species removal.

The credit release schedule is provided in Appendix 11.

11.2 Credit Calculations for Non-Standard Buffer Widths

To calculate functional uplift credit adjustments, the latest published version of the Wilmington District
Stream Buffer Credit Calculator from the USACE was utilized. To perform this calculation, GIS analysis
was performed to determine the area (in square feet) of ideal buffer zones and actual buffer zones
around the Project stream. Minimum standard buffer widths are measured from the top of bank (30
feet in the mountain county of Burke). The ideal buffers are the maximum potential size (in square feet)
of each buffer zone measured around all creditable stream reaches, calculated using GIS, including areas
outside of the easement. The actual buffer is the square feet in each buffer zone, as measured by GIS,
excluding non-forested areas, all other credit type (e.g., wetland, nutrient offset, buffer), easement
exceptions, open water, areas failing to meet the vegetation performance standard, etc. The stream
lengths, mitigation type, ideal buffer, and actual buffer are all entered into the calculator. This data is
processed, and the resulting credit amounts are totaled for the whole project. Based on the credit
analysis, the Buffer Credit Calculator computed a net gain of 104.840 credits; therefore, the total
adjusted SMUs for the Project is 4,836.307. Appendix 12

contains details of the Non-Standard Buffer width calculation including the credit calculator
spreadsheet result and buffer credit calculation figure.
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Table 21: Project Asset Table

Project Components

Notes: 1.

Crossing lengths have been removed from restoration footage.

Existing | Restoration e . . e .
Project Component or Reach ID | Footage/ Footage/ Mitigation| Restoration Priority Level Mltlga.tlon Propos:ed
2 Category Level Ratio Credit
Acreage Acreage
East Prong Hunting Creek Reach 1 416 498 Warm R P1, P2 1 498.000
East Prong Hunting Creek Reach 2 912 686 Warm R P1, P2 1 686.000
UT1 Reach 1 457 457 Warm P N/A 15 30.467
UT1 Reach 2 1,633 1,975 Warm R P1, P2 1 1,975.000
UT2 1,470 1,542 Warm R P1, P2 1 1,542.000
Total Stream LF 4,888 5158
Project Credits
Restoration Stream Riparian Wetland Non-Rip Coastal
Level Warm Cool Cold Riverine Non-Riv Wetland Marsh
Restoration 4,701.000
Re-
establishment
Rehabilitation
Enhancement
Enhancement |
Enhancement Il
Creation
Preservation 30.467
Totals 4,731.467
Project Credit Adjustments?
Type SMUs
Total Base SMU 4,731.467
Credit Loss in Required Buffer -256.640
Credit Gain in Required Buffer 361.480
Net Change in Credit Buffers 104.840
Total Adjusted SMUs 4,836.307

2. Credit adjustment for Non-standard Buffer Width calculation using the Wilmington District Stream Buffer Credit
Calculator issued by the USACE in January 2018. See Section 11.2 for more information.
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Punch Buggy Mitigation Site
3923 Hawkins Drive
Morganton, NC 28655

Inquiry Number: 5733275.5
July 30, 2019

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor

Shelton, CT 06484
EDR® Toll Free: 800.352.0050
www.edrnet.com



EDR Aerial Photo Decade Package 07/30/19

Site Name: Client Name:

Punch Buggy Mitigation Site Wildlands Eng, Inc.

3923 Hawkins Drive 1430 South Mint Street
Morganton, NC 28655 Charlotte, NC 28203
EDR Inquiry # 5733275.5 Contact: Andrea Eckardt

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source
2016 1"=500' Flight Year: 2016 USDA/NAIP
2012 1"=500' Flight Year: 2012 USDA/NAIP
2009 1"=500' Flight Year: 2009 USDA/NAIP
2006 1"=500' Flight Year: 2006 USDA/NAIP
1998 1"=750' Flight Date: March 15, 1998 USGS
1993 1"=500' Acquisition Date: March 06, 1993 USGS/DOQQ
1984 1"=500' Flight Date: February 02, 1984 USDA
1976 1"=500' Flight Date: April 01, 1976 USGS
1964 1"=500' Flight Date: October 24, 1964 USGS
1961 1"=500' Flight Date: August 29, 1961 USGS
1950 1"=500' Flight Date: November 14, 1950 USGS
1947 1"=500' Flight Date: February 21, 1947 USGS

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2019 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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APPENDIX 2
Preliminary Jurisdictional
Determination Approval



U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action Id. SAW-2020-00053 County: Burke U.S.G.S. Quad: NC-Morganton South

NOTIFICATION OF JURISDICTIONAL DETERMINATION

Requestor: Wildlands Engineering, Inc.
Win Taylor
Address: 497 Bramson Court
Mt. Pleasant, SC 29464
Telephone Number: 843-277-6221
E-mail: wtaylor@wildlandseng.com
Size (acres) 24 Nearest Town Morganton
Nearest Waterway East Prong Hunting Creek River Basin  Santee
USGS HUC 03050101 Coordinates  Latitude: 35.703225

Longitude: -81.642877

Location description: The Laurel Valley Mitigation Site is located at 3923 Hawkins Drive, Morganton, Burke County, North
Carolina.

Indicate Which of the Following Apply:

A. Preliminary Determination

X There appear to be waters, including wetlands on the above described project area/property, that may be subject to Section 404

of the Clean Water Act (CWA)(33 USC § 1344) and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403). The
waters, including wetlands have been delineated, and the delineation has been verified by the Corps to be sufficiently accurate
and reliable. The approximate boundaries of these waters are shown on the enclosed delineation map dated 2/16/2021. Therefore
this preliminary jurisdiction determination may be used in the permit evaluation process, including determining compensatory
mitigation. For purposes of computation of impacts, compensatory mitigation requirements, and other resource protection
measures, a permit decision made on the basis of a preliminary JD will treat all waters and wetlands that would be affected in any
way by the permitted activity on the site as if they are jurisdictional waters of the U.S. This preliminary determination is not an
appealable action under the Regulatory Program Administrative Appeal Process (Reference 33 CFR Part 331). However, you may
request an approved JD, which is an appealable action, by contacting the Corps district for further instruction.

There appear to be waters, including wetlands on the above described project area/property, that may be subject to Section 404

of the Clean Water Act (CWA)(33 USC § 1344) and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403).
However, since the waters, including wetlands have not been properly delineated, this preliminary jurisdiction determination
may not be used in the permit evaluation process. Without a verified wetland delineation, this preliminary determination is
merely an effective presumption of CWA/RHA jurisdiction over all of the waters, including wetlands at the project area, which
is not sufficiently accurate and reliable to support an enforceable permit decision. We recommend that you have the waters,
including wetlands on your project area/property delineated. As the Corps may not be able to accomplish this wetland
delineation in a timely manner, you may wish to obtain a consultant to conduct a delineation that can be verified by the Corps.

. Approved Determination

There are Navigable Waters of the United States within the above described project area/property subject to the permit
requirements of Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403) and Section 404 of the Clean Water Act
(CWA)(33 USC § 1344). Unless there is a change in law or our published regulations, this determination may be relied upon for
a period not to exceed five years from the date of this notification.

There are waters, including wetlandson the above described project area/property subject to the permit requirements of Section
404 of the Clean Water Act (CWA) (33 USC § 1344). Unless there is a change in the law or our published regulations, this
determination may be relied upon for a period not to exceed five years from the date of this notification.

[JWe recommend you have the waters, including wetlands on your project area/property delineated. As the Corps may not be
able to accomplish this wetland delineation in a timely manner, you may wish to obtain a consultant to conduct a delineation that
can be verified by the Corps.

[JThe waters, including wetlands on your project area/property have been delineated and the delineation has been verified by

the Corps. The approximate boundaries of these waters are shown on the enclosed delineation map dated DATE. We strongly
suggest you have this delineation surveyed. Upon completion, this survey should be reviewed and verified by the Corps. Once
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verified, this survey will provide an accurate depiction of all areas subject to CWA jurisdiction on your property which, provided
there is no change in the law or our published regulations, may be relied upon for a period not to exceed five years.

(] The waters, including wetlands have been delineated and surveyed and are accurately depicted on the plat signed by the

Corps Regulatory Official identified below onDATE. Unless there is a change in the law or our published regulations, this
determination may be relied upon for a period not to exceed five years from the date of this notification.

[ There are no waters of the U.S., to include wetlands, present on the above described project area/property which are subject to the

permit requirements of Section 404 of the Clean Water Act (33 USC 1344). Unless there is a change in the law or our published
regulations, this determination may be relied upon for a period not to exceed five years from the date of this notification.

(] The property is located in one of the 20 Coastal Counties subject to regulation under the Coastal Area Management Act (CAMA).
You should contact the Division of Coastal Management in Morehead City, NC, at (252) 808-2808 to determine their
requirements.

Placement of dredged or fill material within waters of the US, including wetlands, without a Department of the Army permit may
constitute a violation of Section 301 of the Clean Water Act (33 USC § 1311). Placement of dredged or fill material, construction or
placement of structures, or work within navigable waters of the United States without a Department of the Army permit may
constitute a violation of Sections 9 and/or 10 of the Rivers and Harbors Act (33 USC § 401 and/or 403). If you have any questions
regarding this determination and/or the Corps regulatory program, please contact Steve Kichefski at 828-271-7980 ext. 4234 or
steven.l.kichefski@usace.army.mil.

C. Basis For Determination: Basis For Determination: See the preliminary jurisdictional determination
form dated 07/19/2021.

D. Remarks: See attached delineation map for verified resources.

E. Attention USDA Program Participants

This delineation/determination has been conducted to identify the limits of Corps’ Clean Water Act jurisdiction for the particular site
identified in this request. The delineation/determination 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 request
a certified wetland determination from the local office of the Natural Resources Conservation Service, prior to starting work.

F. Appeals Information (This information applies only to approved jurisdictional determinations as indicated in B.
above)

If you object to this determination, you may request an administrative appeal under Corps regulations at 33 CFR Part 331. Enclosed
you will find a Notification of Appeal Process (NAP) fact sheet and Request for Appeal (RFA) form. If you request to appeal this
determination you must submit a completed RFA form to the following address:

US Army Corps of Engineers

South Atlantic Division

Attn: Mr. Philip A. Shannin

Administrative Appeal Review Officer

60 Forsyth Street SW, Floor M9

Atlanta, Georgia 30303-8803

AND
PHILIP.A.SHANNIN@USACE.ARMY .MIL

In order for an RFA to be accepted by the Corps, the Corps must determine that it is complete, that it meets the criteria for appeal
under 33 CFR part 331.5, and that it has been received by the Division Office within 60 days of the date of the NAP. Should you
decide to submit an RFA form, it must be received at the above address by Not applicable.

**]t is not necessary to submit an RFA form to the Division Office if you do not object to the determination in this correspondence.**

Corps Regulatory Official:

Date of JD: 07/19/2021  Expiration Date of JD: Not applicable
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The Wilmington District is committed to providing the highest level of support to the public. To help us ensure we
continue to do so, please complete the Customer Satisfaction Survey located at
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0

Copy furnished (via email):
Erin Davis (NCDWR)

Property Owner: John Hewat, Jr.

Address: 3923 Hawkins Drive
Morganton, NC 28655

Telephone Number: 828-443-2093

E-mail: i _hewat 2000@yahoo.com
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Laurel Valley Mitigation Site
Catawba River Basin 03050101

Burke County, NC



NOTIFICATION OF ADMINISTRATIVE APPEAL OPTIONS AND PROCESS AND

REQUEST FOR APPEAL
Applicant: Wildlands Engineering, Inc., Win Taylor | File Number: SAW-2020-00053 | Date: 07/19/2021
Attached is: See Section below
INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A
PROFFERED PERMIT (Standard Permit or Letter of permission)

PERMIT DENIAL

APPROVED JURISDICTIONAL DETERMINATION

m| 9| Q| @

PRELIMINARY JURISDICTIONAL DETERMINATION

X O 000

SECTION I - The following identifies your rights and options regarding an administrative appeal of the above decision.
Additional information may be found at or http://www.usace.army.mil/Missions/Civil Works/RegulatoryProgramandPermits.aspx
or the Corps regulations at 33 CFR Part 331.

A: INITIAL PROFFERED PERMIT: You may accept or object to the permit.

e ACCEPT: Ifyou received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all
rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the
permit.

e OBIJECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request
that the permit be modified accordingly. You must complete Section II of this form and return the form to the district
engineer. Your objections must be received by the district engineer within 60 days of the date of this notice, or you will
forfeit your right to appeal the permit in the future. Upon receipt of your letter, the district engineer will evaluate your
objections and may: (a) modify the permit to address all of your concerns, (b) modify the permit to address some of your
objections, or (c) not modify the permit having determined that the permit should be issued as previously written. After
evaluating your objections, the district engineer will send you a proffered permit for your reconsideration, as indicated in
Section B below.

B: PROFFERED PERMIT: You may accept or appeal the permit

e ACCEPT: Ifyou received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all
rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the
permit.

e APPEAL: Ifyou choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein,
you may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of
this form and sending the form to the division engineer. This form must be received by the division engineer within 60 days
of the date of this notice.

C: PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by
completing Section II of this form and sending the form to the division engineer. This form must be received by the division
engineer within 60 days of the date of this notice.

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved JD or provide new
information.

e ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the
date of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD.

e APPEAL: Ifyou disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers
Administrative Appeal Process by completing Section II of this form and sending the form to the district engineer. This form
must be received by the division engineer within 60 days of the date of this notice.
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E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps regarding the
preliminary JD. The Preliminary JD is not appealable. If you wish, you may request an approved JD (which may be appealed),
by contacting the Corps district for further instruction. Also you may provide new information for further consideration by the
Corps to reevaluate the JD.

SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT

REASONS FOR APPEAL OR OBJECTIONS: (Describe your reasons for appealing the decision or your objections to an initial
proffered permit in clear concise statements. You may attach additional information to this form to clarify where your reasons or
objections are addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the
record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to
clarify the administrative record. Neither the appellant nor the Corps may add new information or analyses to the record.
However, you may provide additional information to clarify the location of information that is already in the administrative
record.

POINT OF CONTACT FOR QUESTIONS OR INFORMATION:

If you have questions regarding this decision and/or the If you only have questions regarding the appeal process you may
appeal process you may contact: also contact:
District Engineer, Wilmington Regulatory Division MR. PHILIP A. SHANNIN
Attn: Steve Kichefski ADMINISTRATIVE APPEAL REVIEW OFFICER
Asheville Regulatory Office CESAD-PDS-O
U.S Army Corps of Engineers 60 FORSYTH STREET SOUTHWEST, FLOOR M9
151 Patton Avenue, Room 208 ATLANTA, GEORGIA 30303-8803
Asheville, North Carolina 28801
PHONE: (404) 562-5136; FAX (404) 562-5138
EMAIL: PHILIP.A.SHANNIN@USACE.ARMY.MIL

RIGHT OF ENTRY: Your signature below grants the right of entry to Corps of Engineers personnel, and any government
consultants, to conduct investigations of the project site during the course of the appeal process. You will be provided a 15-day
notice of any site investigation, and will have the opportunity to participate in all site investigations.

Date: Telephone number:

Signature of appellant or agent.

For appeals on Initial Proffered Permits send this form to:

District Engineer, Wilmington Regulatory Division, Attn: Steve Kichefski, 69 Darlington Avenue, Wilmington, North Carolina
28403

For Permit denials, Proffered Permits and Approved Jurisdictional Determinations send this form to:
Division Engineer, Commander, U.S. Army Engineer Division, South Atlantic, Attn: Mr. Philip Shannin, Administrative

Appeal Officer, CESAD-PDO, 60 Forsyth Street, Room 10M15, Atlanta, Georgia 30303-8801
Phone: (404) 562-5137
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PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM

BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PJD: 07/19/2021
B

. NAME AND ADDRESS OF PERSON REQUESTING PJD: Wildlands Engineering, Inc., Win
Taylor, 497 Bramson Court, Mt. Pleasant, SC 29464

C. DISTRICT OFFICE, FILE NAME, AND NUMBER: Wilmington District, DMS-Laurel Valley
Mit Site, SAW-2020-00053

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION: The Laurel Valley
Mitigation Site is located at 3923 Hawkins Drive, Morganton, Burke County, North Carolina.

(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC

RESOURCES AND/OR AQUATIC RESOURCES AT DIFFERENT SITES)

State: NC County: Burke City: Morganton
Center coordinates of site (lat/long in degree decimal format): Latitude: 35.703225 Longitude: -81.642877

Universal Transverse
Mercator:

Name of nearest waterbody: East Prong
Hunting Creek

E. REVIEWPERFORMED FORSITE EVALUATION (CHECK ALL THAT APPLY):

[JOffice (Desk) Determination. Date:
Field Determination. Date(s):

TABLE OF AQUATIC RESOURCES INREVIEW AREA WHICH "MAY BE" SUBJECT TO
REGULATORY JURISDICTION

Site Number Latitude Longitude Estimated Type of aquatic | Geographic authority to
(decimal (decimal amount of resources (i.e., which the aquatic
degrees) degrees) aquatic wetland vs. resource “may be”

resources in non-wetland subject (i.e., Section 404
review area waters) or Section 10/404)
(acreage and
linear feet, if
applicable
1 2 3 4 5 6




Table 1. Summary of On-Site Jurisdictional Waters

Estimated Amount of Aquatic

Class of Aquatic

Feature Latitude Longitude Cowardin Class . .
Resource in Review Area Resource
East Prong Hunting R . Perennial Non-Wetland
Creek 35.70222 81.64144 Riverine-Upper Perennial Streambed 1,345 Waters of the US
L . Perennial Non-Wetland
UTa 35.69934 -81.64670 Riverine-Upper Perennial Streambed 2,216 Waters of the US
L . Perennial Non-Wetland
UT2 35.69943 -81.64381 Riverine-Upper Perennial Streambed 1,475 Waters of the US
Wetland A 0242 -81.641848 Palustrine Emergent 0.020 Non-Section 10 -
35.702423 64184 g : Wetland
Wetland B 02692 -81.641806 Palustrine-Emergent 2.78 Non-Section 10 -
35.70269 64 9 754 Wetland
Wetland C 0188 -81.643216 Palustrine Forested 0.00 Non-Section 10 -
35.7 3 043 .003 Wetland
Wetland D 01306 -81.6430 Palustrine-Emergent 0.06 Non-Section 10 -
35.7013 643043 g 009 Wetland
Wetland E 0358 -81.644518 Palustrine-Emergent 0.948 Non-Section 10 -
35.703589 6445 9 94 Wetland
Wetland F 03221 -81.645380 Palustrine Forested 0.701 Non-Section 10 -
35.703 6453 7 Wetland
. Non-Section 10 —
Wetland G 35.701208 -81.646506 Palustrine Forested 0.095

Wetland




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.

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 inthe review area that could be affected by the
proposed activity, based on the following information:



KICHEFSKI.STEVE oigitaly signed by

KICHEFSKI.STEVEN.L.1386908539

N.L.1386908539 Date:2021.07.19 07:12:45 -04'00'
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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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.704275, -81.643651

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): East Prong Hunting Cre« 10. Length of assessment reach evaluated (feet): 1354

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3-4 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 20-23 13. Is assessment reach a swamp stream? " Yes {TNo
14. Feature type: {# Perennial flow {~ Intermittent flow {" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: {+ Mountains (M) {~ Piedmont (P) {” Inner 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¥) ™ Size 2 (0.1to < 0.5 mi*) % Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? {# Yes {7 No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [ Water Supply Watershed ( ("1 {1l Il &IV V)
[~ 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? " Yes (& No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(& A Water throughout assessment reach.
~ B  No flow, water in pools only.

{7 C  No water in 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).
"B Not A

3. Feature Pattern — assessment reach metric
(" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
*B Not A.

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).
("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).
{" A <10% of channel unstable

(" B 10 to 25% of channel unstable

(¢ C > 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 {" A Little or no evidence of conditions that adversely affect reference interaction

(# B {¥ B 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 (" C 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




10.

11.

12,

Check all that apply.

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)

[T B  Excessive sedimentation (burying of stream features or intertidal zone)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (not including 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.

v

v 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)
rJ 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

{# C  No drought conditions

Large or Dangerous Stream — assessment reach metric

{" Yes (¥ 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 (" 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)

[v A Multiple aquatic macrophytes and aquatic mosses T 2 [T F 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation 5 ol 1 Sand bottom

[¢ C  Multiple snags and logs (including lap trees) o5 rJ 5% vertical bank along the marsh

[v D 5% undercut banks and/or root mats and/or roots o= [ K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
11a.{" Yes (s« 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)
[v 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
I ' ' ' {™  Bedrock/saprolite
™ o, {™  Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

{" Sand (.062 — 2 mm)

{™  Silt/clay (< 0.062 mm)

") {"  Detritus

-
-

{e

e
¥
}

{e

¥

L

} %)

¥

{e

' ™Y

{e

Iy ' ' ' {™  Artificial (rip-rap, concrete, etc.)
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)
12a.{¢ Yes (" No 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. {” NoWater { Other:
12b.{¢ Yes (" 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)

[v 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)

e SN




13.

14,

15.

16.

17.

18.

19.

20.

21.

[~ Other fish

[v Salamanders/tadpoles

[¥ Snails

[v Stonefly larvae (Plecoptera [P])
[~ Tipulid larvae

[~ Worms/leeches

Hininininie

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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,

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 = 6 inches deep

"B (B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep

wC {C Maijority 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 (&Y Arewetlands presentin the streamside area?
N N

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)
[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)

[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)
[T 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)

[v 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)

{" 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 B

WA A [TA (A 2100-feet wide or extends to the edge of the watershed
"B {"B {"B {"B Fromb50 to< 100-feet wide

{"C {"C {"C ({C From 30 to<50-feet wide

("D ("D {"D {"D From10 to < 30-feet wide

{"E {"E (@*E (& E <10-feetwide orno 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 {# C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

"D {7 D  Maintained shrubs

" E {" E 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

e e e

q

r

Row crops

Maintained turf

Pasture (no livestock)/commercial horticulture
Pasture (active livestock use)

A "A "A A "A
B "B "B B "B
~Cc (Cc (Cc {Cc {cC
D " D " D D " D




22. 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 {7 A Medium to high stem density

"B {7 B  Low stem density

*C {# C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB
wA {# A The total length of buffer breaks is < 25 percent.
"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C {" C  The total length of buffer breaks is > 50 percent.

24. 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 {7 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.

i~ C {™ C 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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes (¥ No Was a conductivity measurement recorded?
If No, select one of the following reasons. {” NoWater { Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 {"B 46to<67 {"C 67to<79 {"D 79to<230 CE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Ma3 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOwW
(2) Baseflow HIGH
(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 MEDIUM
(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 LOW
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation MEDIUM
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat LOW
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate MEDIUM
(3) Stream Stability LOW
(3) In-stream Habitat HIGH
(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 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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.700463, -81.646774

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 Preservation 10. Length of assessment reach evaluated (feet): 541

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 6-7 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 15-20 13. Is assessment reach a swamp stream? T Yes {TNo
14. Feature type: {* Perennial flow { Intermittent flow {™ Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: {# Mountains (M) {~ Piedmont (P) {~ Inner Coastal Plain (1) ™ Outer Coastal Plain (O)

16. Estimated geomorphic

valley shape (skip for T 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®) {# Size 2 (0.1t0 < 0.5 mi) (™ Size 3 (0.5 to < 5 mi®) " Size 4 (2 5mi®)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? {# Yes {7 No IfYes, check all that appy to the assessment area.
[~ Section 10 water [ Classified Trout Waters [~ Water Supply Watershed ({1 onoocmoTv V)
[” 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? {"Yes {« No

1.  Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
{# A Water throughout assessment reach.
B No flow, water in pools only.

C No water in assessment reach.

2. Evidence of Flow Restriction — assessment reach metric

{7 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).

®B NotA

3. Feature Pattern — assessment reach metric
T A A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
*B NotA.

4. Feature Longitudinal Profile — assessment reach metric
A Maijority 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).
{® A <10% of channel unstable
{7 B 10 to 25% of channel unstable

{7 C  >25% of channel unstable

6. Streamside Area Interaction — streamside area metric
Consider for the Left Bank (LB) and the Right Bank (RB).
LB RB

{ Little or no evidence of conditions that adversely affect reference interaction

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 «{°C 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

“A ~A
B (+B

7. Water Quality Stressors — assessment reach/intertidal zone metric




10.

1.

12,

Check all that apply.
[TA 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)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

D Odor (not including natural sulfide odors)

CE Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

CF Livestock with access to stream or intertidal zone

[T G Excessive algae in stream or intertidal zone

[TH Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

1 Other: (explain in "Notes/Sketch" section)

[¥J  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

{# C  No drought conditions

Large or Dangerous Stream — assessment reach metric
" Yes {# 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 { 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 T2 CF 5% oysters or other natural hard bottoms
. . X o E . .
(include liverworts, lichens, and algal mats) = [T G Submerged aquatic vegetation
[¥ B Multiple sticks and/or leaf packs and/or emergent § 5 %- [T H Low-tide refugia (pools)
vegetation %< S|l |1 Sand bottom
[¥ C  Multiple snags and logs (including lap trees) o5 ~J 5% vertical bank along the marsh
[¥ D 5% undercut banks and/or root mats and/or roots Oz [T K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS*****#iiiiiiiiiiiik

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)
[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

I e e e {~  Bedrock/saprolite

e i* e e {~  Boulder (256 — 4096 mm)

e e I e {~  Cobble (64 — 256 mm)

e e I e = Gravel (2-64 mm)

e e e i* {~  Sand (.062 — 2 mm)

e e I e {~  Silt/clay (< 0.062 mm)

e e o e {"  Detritus

I e e e {™  Artificial (rip-rap, concrete, etc.)

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)

12a.{# Yes { No 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. {" No Water { Other:
12b. {# Yes { 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)

I Damselfly and dragonfly larvae

I 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)

S




13.

14.

15.

16.

17.

18.

19.

20.

21.

[~ Other fish

[~ Salamanders/tadpoles

[¥ Snails

[~ Stonefly larvae (Plecoptera [P])
™ Tipulid larvae

[~ Worms/leeches

mininininin

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

= o

A A 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
C

-

o

{7 C  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 > 6 inches deep

~B (B Majority of streamside area with depressions able to pond water 3 to 6 inches deep

{"C {°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

7Y 7Y  Arewetlands present in the streamside area?

N &N

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)

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)

[ F  None of the above

=70
moo

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)

[T 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)

[vD 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

[ 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)
C  Stream shading is gone or largely absent

130

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 ¢« A 2100-feet wide or extends to the edge of the watershed
"B { B (B { B From50 to< 100-feet wide

{"C {°C {C {°C From30to<50-feet wide

#D { D D { D From10 to < 30-feetwide

{"E {"E {E { E <10-feetwide orno 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 {7 C  Herbaceous vegetation with or without a strip of trees < 10 feet wide
D {7~ D  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 A A A {A {"A Rowcrops

{"B {"B {"B {"B {°"B { B Maintained turf

{"C {"C {"C {"C ({C {"C Pasture (no livestock)/commercial horticulture

"D {D D {"D (D { D Pasture (active livestock use)




22. 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 {"B  Low stem density

i C i C No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)

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.
B {7 B  The total length of buffer breaks is between 25 and 50 percent.
{~C {7 C  The total length of buffer breaks is > 50 percent.

24. 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 {# 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 {7 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.

i« C {7 C 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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes {* No Was a conductivity measurement recorded?
If No, select one of the following reasons. {" No Water { Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 {™B 46to<67 {"C 67to<79 ™D 79to<230 T E > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Mb2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N) NO
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 MEDIUM
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography NA
(3) Stream Stability HIGH
(4) Channel Stability HIGH
(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 HIGH
(2) Baseflow HIGH
(2) Streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration MEDIUM
(3) Thermoregulation HIGH
(2) Indicators of Stressors NO
(2) Aquatic Life Tolerance HIGH
(2) Intertidal Zone Filtration NA
(1) Habitat HIGH
(2) In-stream Habitat HIGH
(3) Baseflow HIGH
(3) Substrate MEDIUM
(3) Stream Stability HIGH
(3) In-stream Habitat HIGH
(2) Stream-side Habitat HIGH
(3) Stream-side Habitat MEDIUM
(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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.703689, -81.644714

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 R2 Lower 10. Length of assessment reach evaluated (feet): 242

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 1-2 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 3-4 13. Is assessment reach a swamp stream? " Yes (T No
14. Feature type: ¢ Perennial flow ¢ Intermittent flow (" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: & Mountains (M) ™ Piedmont (P) ™ Inner 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¥) * Size 2 (0.1to < 0.5 mi*) ™ Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? (¢ Yes " No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [+ Water Supply Watershed ( ("1 {1l {1l &IV V)
[~ 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? { Yes i+ No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(¢ A Water throughout assessment reach.
{" B No flow, water in pools only.
(" C  No water in 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).
("B NotA

3. Feature Pattern — assessment reach metric
" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
B 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).
("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).
(¢ A <10% of channel unstable
{7 B 10 to 25% of channel unstable
{7 C  >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 {¥ A Little or no evidence of conditions that adversely affect reference interaction

("B {"B 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 {"C 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




10.

11.

12,

heck 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)

C  Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

D  Odor (not including natural sulfide odors)

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

H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)

| Other: (explain in "Notes/Sketch" section)

J 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

i C  No drought conditions

Large or Dangerous Stream — assessment reach metric

" Yes & 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 " 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 T L CF 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) Eg [T G Submerged aquatic vegetation

[* B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation %< ofr 1 Sand bottom

[* C  Multiple snags and logs (including lap trees) o5 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

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

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).
[T A Riffle-run section (evaluate 11c)
[v 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
T L e [ (" Bedrock/saprolite
T [ e [ " Boulder (256 — 4096 mm)
C T C o " Cobble (64 — 256 mm)
T L e [ "  Gravel (2-64 mm)
T L e [ " Sand (.062 -2 mm)
T [ e [ " Silt/clay (< 0.062 mm)
e [ e e "  Detritus
e [ e [ " Attificial (rip-rap, concrete, etc.)
11d. 7 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)
12a.{¢ Yes " No 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. " NoWater (™ Other:
12b.{+ Yes " 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

I~ Aquatic reptiles

I~ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
I~ Beetles (including water pennies)

[~ Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

I~ Crustacean (isopod/amphipod/crayfish/shrimp)

I~ Damselfly and dragonfly larvae

I~ Dipterans (true flies)

I~ Mayfly larvae (Ephemeroptera [E])

I~ Megaloptera (alderfly, fishfly, dobsonfly larvae)

I~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia ) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

AR -




13.

14,

15.

16.

17.

18.

19.

20.

21.

[~ Other fish

[¥ Salamanders/tadpoles

[¥ Snails

I~ Stonefly larvae (Plecoptera [P])
I~ Tipulid larvae

I~ Worms/leeches

i B B B B

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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,
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 Maijority of streamside area with depressions able to pond water = 6 inches deep

*“B B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep

"C &C Maijority 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 (&Y Arewetlands presentin the streamside area?
N N

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

ARIEIE]
MmMOO®@

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)
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

ARSI
MmMOO®@

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)

(" 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 (A A 2100-feet wide or extends to the edge of the watershed

("B {"B B ("B Fromb50 to< 100-feet wide

("C {"C {C {C From 30 to<50-feet wide

("D ("D D "D From10 to < 30-feet wide

("E {E (" E {E <10-feetwide orno 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

i~ C {# C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

D (" D  Maintained shrubs
" E (" E 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 A A A A A Rowcrops

("B ("B B ("B { B (B Maintained turf

"C {"C {C {"C «{C {C Pasture (no livestock)/)commercial horticulture

#D D D D D D Pasture (active livestock use)




22. 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 ("B  Low stem density
i~ C ¢ C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB
* A i A The total length of buffer breaks is < 25 percent.
"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C (" C  The total length of buffer breaks is > 50 percent.

24. 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 (" 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.

i~ C ¢ C 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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes i+ No Was a conductivity measurement recorded?
If No, select one of the following reasons. " NoWater (™ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 (B 46to<67 ™ C 67to<79 D 79to<230 E > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Ma2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Additional stream information/supplementary measurements included (Y/N) NO
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 HIGH
(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 HIGH
(2) Streamside Area Vegetation LOW
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation MEDIUM
(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 HIGH
(3) Substrate LOW
(3) Stream Stability MEDIUM
(3) In-stream Habitat MEDIUM
(2) Stream-side Habitat MEDIUM
(3) Stream-side Habitat MEDIUM
(3) Thermoregulation MEDIUM
(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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.703110, -81.645092

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 R2 Middle 10. Length of assessment reach evaluated (feet): 651

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3-4 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 11-12 13. Is assessment reach a swamp stream? " Yes (T No
14. Feature type: ¢ Perennial flow ¢ Intermittent flow (" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: & Mountains (M) ™ Piedmont (P) ™ Inner 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¥) * Size 2 (0.1to < 0.5 mi*) ™ Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? (¢ Yes " No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [+ Water Supply Watershed ( ("1 {1l {1l &IV V)
[~ 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? { Yes i+ No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(¢ A Water throughout assessment reach.
{" B No flow, water in pools only.
(" C  No water in 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).
B NotA

3. Feature Pattern — assessment reach metric
" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
B 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).
* 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).
{7 A <10% of channel unstable
{7 B 10 to 25% of channel unstable
(¢ C > 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 {T A Little or no evidence of conditions that adversely affect reference interaction

{* B {¢ B 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 {"C 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




10.

11.

12,

Check all that apply.

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
[T B  Excessive sedimentation (burying of stream features or intertidal zone)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (not including natural sulfide odors)

[TE 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

A

«—Iem

-
-
-
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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

i C  No drought conditions

Large or Dangerous Stream — assessment reach metric

" Yes & 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 " 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)

[v A Multiple aquatic macrophytes and aquatic mosses T L CF 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) Eg [T G Submerged aquatic vegetation

[* B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation %< ofr 1 Sand bottom

[* C  Multiple snags and logs (including lap trees) o5 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

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

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).
[v A Riffle-run section (evaluate 11c)
[v 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
i« e e e " Bedrock/saprolite
e O e e " Boulder (256 — 4096 mm)
e i e e (™ Cobble (64 — 256 mm)
e e i« e " Gravel (2 - 64 mm)
e e e i (" Sand (.062 — 2 mm)
e e i« e " Silt/clay (< 0.062 mm)
e [ " [ (" Detritus
i« e e e " Artificial (rip-rap, concrete, etc.)
11d. 7 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)
12a.{¢ Yes " No 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. " NoWater (™ Other:
12b.{+ Yes " 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

I~ Aquatic reptiles

[¥ Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)

I~ Beetles (including water pennies)

[~ Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

I~ Crustacean (isopod/amphipod/crayfish/shrimp)

I~ Damselfly and dragonfly larvae

I~ Dipterans (true flies)

I~ Mayfly larvae (Ephemeroptera [E])

I~ Megaloptera (alderfly, fishfly, dobsonfly larvae)

I~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia ) or mud minnows (Umbra pygmaea)
[~ Mussels/Clams (not Corbicula)

AR -




13.

14,

15.

16.

17.

18.

19.

20.

21.

[~ Other fish

[¥ Salamanders/tadpoles

[¥ Snails

I~ Stonefly larvae (Plecoptera [P])
I~ Tipulid larvae

I~ Worms/leeches

i B B B B

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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,
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 Maijority of streamside area with depressions able to pond water = 6 inches deep

"B B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep

—C {(C Maijority 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 Y  Arewetlands presentin the streamside area?
"N &N

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.

[v 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

ARIEIE]
MmMOO®@

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)
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

AR
MmMOO®@

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)

(" 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 (A A 2100-feetwide or extends to the edge of the watershed

("B {"B (B ("B Fromb50 to< 100-feet wide

("C {"C {C {C From 30 to<50-feet wide

("D ("D D { D From10 to < 30-feet wide

{("E (" E (" E {"E <10-feetwide orno 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

i~ C (" C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

D (" D  Maintained shrubs
" E (" E 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 A A A A A Rowcrops

("B ("B B ("B { B (B Maintained turf

"C {"C {C {"C «{C {C Pasture (no livestock)/)commercial horticulture

#D D D D D D Pasture (active livestock use)




22. 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 i A Medium to high stem density
"B ("B  Low stem density
i~ C (" C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB
* A i A The total length of buffer breaks is < 25 percent.
"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C (" C  The total length of buffer breaks is > 50 percent.

24. 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 (" 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.

i~ C (™ C  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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes i+ No Was a conductivity measurement recorded?
If No, select one of the following reasons. " NoWater (™ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 (B 46to<67 ™ C 67to<79 D 79to<230 E > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Mb2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(2) Flood Flow Low
(3) Streamside Area Attenuation MEDIUM
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography NA
(3) Stream Stability Low
(4) Channel Stability Low
(4) Sediment Transport Low
(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 HIGH
(2) Streamside Area Vegetation Low
(3) Upland Pollutant Filtration Low
(3) Thermoregulation MEDIUM
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat HIGH
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate LOW
(3) Stream Stability LOwW
(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 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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.701813, -81.646055

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT1 R2 Upper 10. Length of assessment reach evaluated (feet): 699

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 4-5 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 8-10 13. Is assessment reach a swamp stream? " Yes (T No
14. Feature type: ¢ Perennial flow ¢ Intermittent flow (" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: & Mountains (M) ™ Piedmont (P) ™ Inner 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¥) * Size 2 (0.1to < 0.5 mi*) ™ Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? (¢ Yes " No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [+ Water Supply Watershed ( ("1 {1l {1l &IV V)
[~ 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? { Yes i+ No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(¢ A Water throughout assessment reach.
{" B No flow, water in pools only.
(" C  No water in 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).
B NotA

3. Feature Pattern — assessment reach metric
" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
B 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).
* 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).
{7 A <10% of channel unstable
{7 B 10 to 25% of channel unstable
(¢ C > 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 {T A Little or no evidence of conditions that adversely affect reference interaction

{* B {¢ B 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 {"C 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




10.

11.

12,

Check all that apply.

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)

[T B  Excessive sedimentation (burying of stream features or intertidal zone)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (not including natural sulfide odors)

[TE Current published or collected data indicating degraded water quality in the assessment reach. Cite source in the "Notes/Sketch"
section.

=

v F Livestock with access to stream or intertidal zone

[T G Excessive algae in stream or intertidal zone

[ H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)
1 Other: (explain in "Notes/Sketch" section)
rJ 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

i C  No drought conditions

Large or Dangerous Stream — assessment reach metric

" Yes & 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 " 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)

[v A Multiple aquatic macrophytes and aquatic mosses T L CF 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) Eg [T G Submerged aquatic vegetation

[* B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation %< ofr 1 Sand bottom

[* C  Multiple snags and logs (including lap trees) o5 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

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

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).
[v A Riffle-run section (evaluate 11c)
[v 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
i« e e e " Bedrock/saprolite
e O e e " Boulder (256 — 4096 mm)
e e i« e (™ Cobble (64 — 256 mm)
e e i« e " Gravel (2 - 64 mm)
e e e i (" Sand (.062 — 2 mm)
e e i« e " Silt/clay (< 0.062 mm)
e [ " [ (" Detritus
i« e e e " Artificial (rip-rap, concrete, etc.)
11d. 7 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)
12a.{¢ Yes " No 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. " NoWater (™ Other:
12b.{+ Yes " 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

I~ Aquatic reptiles

Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)

I~ Beetles (including water pennies)

[¥ Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

I~ Crustacean (isopod/amphipod/crayfish/shrimp)
I~ Damselfly and dragonfly larvae

I~ Dipterans (true flies)
-
-
rd
r
r

<l

Mayfly larvae (Ephemeroptera [E])

Megaloptera (alderfly, fishfly, dobsonfly larvae)
Midges/mosquito larvae

Mosquito fish (Gambusia ) or mud minnows (Umbra pygmaea)
Mussels/Clams (not Corbicula)

A1 -




13.

14,

15.

16.

17.

18.

19.

20.

21.

r [~ Other fish

[v [~ Salamanders/tadpoles

r I~ Snails

r I~ Stonefly larvae (Plecoptera [P])
r I~ Tipulid larvae

-

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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,
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 Maijority of streamside area with depressions able to pond water = 6 inches deep

"B B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep

—C {(C Maijority 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 {TY  Arewetlands present in the streamside area?
*N &N

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)
[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)

[~ 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)
[T B  Obstruction not passing flow during low flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
[~ C  Urban stream (> 24% impervious surface for watershed)

[v D Evidence that the stream-side area has been modified resulting in accelerated drainage into the assessment reach
[TE Assessment reach relocated to valley edge

[~ 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)

(" 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 (A A 2100-feetwide or extends to the edge of the watershed

("B {"B (B ("B Fromb50 to< 100-feet wide

("C {"C {C {C From 30 to<50-feet wide

("D ("D D "D From10 to < 30-feet wide

("E {E *E {E <10-feetwide orno 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

i« C (" C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

D (" D  Maintained shrubs
" E (" E 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 A A A A A Rowcrops

("B ("B B ("B { B (B Maintained turf

"C {"C {C {"C «{C {C Pasture (no livestock)/)commercial horticulture

#D D D D D D Pasture (active livestock use)




22. 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 i A Medium to high stem density
"B ("B  Low stem density
i« C (" C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB
* A i A The total length of buffer breaks is < 25 percent.
"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C (" C  The total length of buffer breaks is > 50 percent.

24. 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 (" 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.

i« C (™ C  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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes i+ No Was a conductivity measurement recorded?
If No, select one of the following reasons. " NoWater (™ Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 (B 46to<67 ™ C 67to<79 D 79to<230 E > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Mb2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(2) Flood Flow Low
(3) Streamside Area Attenuation MEDIUM
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography NA
(3) Stream Stability Low
(4) Channel Stability Low
(4) Sediment Transport Low
(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 HIGH
(2) Streamside Area Vegetation Low
(3) Upland Pollutant Filtration Low
(3) Thermoregulation MEDIUM
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat MEDIUM
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate LOW
(3) Stream Stability LOwW
(3) In-stream Habitat HIGH
(2) Stream-side Habitat MEDIUM
(3) Stream-side Habitat MEDIUM
(3) Thermoregulation MEDIUM
(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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.702785, -81.642563

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT2 Lower 10. Length of assessment reach evaluated (feet): 304

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3-4 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 6-8 13. Is assessment reach a swamp stream? " Yes {TNo
14. Feature type: {# Perennial flow {~ Intermittent flow {" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: {+ Mountains (M) {~ Piedmont (P) {” Inner 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¥) * Size 2 (0.1to < 0.5 mi*) ™ Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? {# Yes {7 No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [ Water Supply Watershed ( ("1 {1l Il &IV V)
[~ 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? " Yes (& No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(& A Water throughout assessment reach.
~ B  No flow, water in pools only.

{7 C  No water in 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).
"B Not A

3. Feature Pattern — assessment reach metric
(" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
*B Not A.

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).
("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).
{" A <10% of channel unstable

(" B 10 to 25% of channel unstable

(¢ C > 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 {" A Little or no evidence of conditions that adversely affect reference interaction

(# B {¥ B 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 (" C 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




10.

11.

12,

Check all that apply.

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
[T B  Excessive sedimentation (burying of stream features or intertidal zone)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (not including 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.

[v 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

<

«—Iem

-
-
-
-

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

{" Yes (¥ 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 (" 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)

[v A Multiple aquatic macrophytes and aquatic mosses T 2 [T F 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation 5 ol 1 Sand bottom

[¢ C  Multiple snags and logs (including lap trees) o5 rJ 5% vertical bank along the marsh

[v D 5% undercut banks and/or root mats and/or roots o= [ K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
11a.{" Yes (s« 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)
[v 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
I ' ' ' {™  Bedrock/saprolite
' i« ' ' {"  Boulder (256 — 4096 mm)
' e Iy ' {™  Cobble (64 — 256 mm)
' e Iy ' ™ Gravel (2 - 64 mm)
' e ' i« {" Sand (.062 — 2 mm)
' e Iy ' {~  Silt/clay (< 0.062 mm)
" e Iy ' {"  Detritus
Iy ' ' ' {™  Artificial (rip-rap, concrete, etc.)
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)
12a.{¢ Yes (" No 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. {” NoWater { Other:
12b.{¢ Yes (" 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)

[v Crustacean (isopod/amphipod/crayfish/shrimp)

[~ Damselfly and dragonfly larvae

[~ Dipterans (true flies)

[v Mayfly larvae (Ephemeroptera [E])

[~ Megaloptera (alderfly, fishfly, dobsonfly larvae)

[~ Midges/mosquito larvae

[~ Mosquito fish (Gambusia ) or mud minnows (Umbra pygmaea)

[~ Mussels/Clams (not Corbicula)

0 SN




13.

14,

15.

16.

17.

18.

19.

20.

21.

I [~ Other fish

r [~ Salamanders/tadpoles

I [¥ Snails

[v [~ Stonefly larvae (Plecoptera [P])
r [~ Tipulid larvae

-

[~ 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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,

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 = 6 inches deep

B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep

{ B
s C + C Maijority 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 Y  Arewetlands present in the streamside area?
@N N

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)
[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)

[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)
[T 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)

[v 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)

{# 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 B

WA A [TA (A 2100-feet wide or extends to the edge of the watershed
"B {"B {"B {"B Fromb50 to< 100-feet wide

{"C {"C {"C ({C From 30 to<50-feet wide

("D ("D {"D {"D From10 to < 30-feet wide

{"E {"E (@*E (& E <10-feetwide orno 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 {# C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

"D {7 D  Maintained shrubs

" E {" E 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

e e e

q

r

Row crops

Maintained turf

Pasture (no livestock)/commercial horticulture
Pasture (active livestock use)

A "A "A A "A
B "B "B B "B
~Cc (Cc (Cc {Cc {cC
D " D " D D " D




22. 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 {7 A Medium to high stem density

"B {7 B  Low stem density

*C {# C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.
LB RB
wA {# A The total length of buffer breaks is < 25 percent.
"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C {" C  The total length of buffer breaks is > 50 percent.

24. 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 {7 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 {# C 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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes (¥ No Was a conductivity measurement recorded?
If No, select one of the following reasons. {” NoWater { Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 {"B 46to<67 {"C 67to<79 {"D 79to<230 CE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Ma2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(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 MEDIUM
(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 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 Low
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate MEDIUM
(3) Stream Stability LOwW
(3) In-stream Habitat HIGH
(2) Stream-side Habitat LOwW
(3) Stream-side Habitat LOW
(3) Thermoregulation LOwW
(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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.702162, -81.642982

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT2 Middle 10. Length of assessment reach evaluated (feet): 322

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 4-5 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 7-8 13. Is assessment reach a swamp stream? " Yes {TNo
14. Feature type: {# Perennial flow {~ Intermittent flow {" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: {+ Mountains (M) {~ Piedmont (P) {” Inner 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¥) * Size 2 (0.1to < 0.5 mi*) ™ Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? {# Yes {7 No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [ Water Supply Watershed ( ("1 {1l Il &IV V)
[~ 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? " Yes (& No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(& A Water throughout assessment reach.
~ B  No flow, water in pools only.

{7 C  No water in 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).
"B Not A

3. Feature Pattern — assessment reach metric
(" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
*B Not A.

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).
"B Not A

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).
{" A <10% of channel unstable

(" B 10 to 25% of channel unstable

(¢ C > 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 {" A Little or no evidence of conditions that adversely affect reference interaction
+ B (¥ B 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 (" C 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




10.

11.

12,

Check all that apply.

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)

[T B  Excessive sedimentation (burying of stream features or intertidal zone)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (not including 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.

v

v 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)
rJ 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

{# C  No drought conditions

Large or Dangerous Stream — assessment reach metric

{" Yes (¥ 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 (" 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)

[v A Multiple aquatic macrophytes and aquatic mosses T 2 [T F 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation 5 ol 1 Sand bottom

[¢ C  Multiple snags and logs (including lap trees) o5 rJ 5% vertical bank along the marsh

[v D 5% undercut banks and/or root mats and/or roots o= [ K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
11a.{" Yes (s« 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)
[v 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
I ' ' ' {™  Bedrock/saprolite
™ o, {™  Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

{" Sand (.062 — 2 mm)

{™  Silt/clay (< 0.062 mm)

") {"  Detritus

-
-
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¥
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Iy ' ' ' {™  Artificial (rip-rap, concrete, etc.)
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)
12a.{¢ Yes (" No 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. {” NoWater { Other:
12b.{¢ Yes (" 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)

[v Crustacean (isopod/amphipod/crayfish/shrimp)

[v 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)

e SN




13.

14,

15.

16.

17.

18.

19.

20.

21.

[¢ Other fish

[ Salamanders/tadpoles

[¥ Snails

[~ Stonefly larvae (Plecoptera [P])
[~ Tipulid larvae

[~ Worms/leeches

Hininininie

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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,

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 = 6 inches deep

B B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep
- cC

i~ C Maijority 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 Y  Arewetlands present in the streamside area?
@N N

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

MmMOO®@

aseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

heck all that apply.

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

RTTT T low TIRIA T
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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)

{" 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 B

WA A [TA (A 2100-feet wide or extends to the edge of the watershed
"B {"B {"B {"B Fromb50 to< 100-feet wide

{"C {"C {# C (¥ C From 30 to<50-feet wide

("D ("D {"D {"D From10 to < 30-feet wide

{"E {("E {"E ({"E <10-feetwide orno 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

wA {" A Mature forest

"B "B Non-mature woody vegetation or modified vegetation structure

i~ C {# C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

"D {7 D  Maintained shrubs

" E {" E 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

e e e

q

r

Row crops

Maintained turf

Pasture (no livestock)/commercial horticulture
Pasture (active livestock use)

A "A "A A "A
B "B "B B "B
~Cc (Cc (Cc {Cc {cC
D " D " D D " D




22. 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

wA {7 A Medium to high stem density

"B {# B Low stem density

i~ C {™ C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.

LB RB

wA {# A The total length of buffer breaks is < 25 percent.

"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C {" C  The total length of buffer breaks is > 50 percent.

24. 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 {7 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 {# C 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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes (¥ No Was a conductivity measurement recorded?
If No, select one of the following reasons. {” NoWater { Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 {"B 46to<67 {"C 67to<79 {"D 79to<230 CE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Mb2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology MEDIUM
(2) Baseflow HIGH
(2) Flood Flow MEDIUM
(3) Streamside Area Attenuation MEDIUM
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography NA
(3) Stream Stability MEDIUM
(4) Channel Stability Low
(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 HIGH
(2) Streamside Area Vegetation Low
(3) Upland Pollutant Filtration Low
(3) Thermoregulation MEDIUM
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat MEDIUM
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate MEDIUM
(3) Stream Stability LOwW
(3) In-stream Habitat HIGH
(2) Stream-side Habitat MEDIUM
(3) Stream-side Habitat MEDIUM
(3) Thermoregulation MEDIUM
(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 MEDIUM




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): Laurel Valley 2. Date of evaluation:  09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.699703, -81.643696

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT2 Upper 1 10. Length of assessment reach evaluated (feet): 157

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 2-3 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 10 - 11 13. Is assessment reach a swamp stream? " Yes {TNo
14. Feature type: {# Perennial flow {~ Intermittent flow {" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: {+ Mountains (M) {~ Piedmont (P) {” Inner 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¥) * Size 2 (0.1to < 0.5 mi*) ™ Size 3 (0.5 to < 5 mi) ™ Size 4 (2 5 mi%)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? {# Yes {7 No IfYes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [~ Water Supply Watershed ( ("1 {1l {1 IV V)
[~ 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? " Yes (& No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
(& A Water throughout assessment reach.
~ B  No flow, water in pools only.

{7 C  No water in 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).
"B Not A

3. Feature Pattern — assessment reach metric
(" A Amajority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
*B Not A.

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).
"B Not A

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).
{" A <10% of channel unstable

(¢ B 10 to 25% of channel unstable

{7 C  >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 {" A Little or no evidence of conditions that adversely affect reference interaction

(# B {¥ B 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 (" C 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




10.

11.

12,

Check all that apply.

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)

[T B  Excessive sedimentation (burying of stream features or intertidal zone)

[T C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem

[T D  Odor (not including 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.

v

v 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)
rJ 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

{# C  No drought conditions

Large or Dangerous Stream — assessment reach metric

{" Yes (¥ 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 (" 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)

[v A Multiple aquatic macrophytes and aquatic mosses T 2 [T F 5% oysters or other natural hard bottoms
. R . o £ . .
(include liverworts, lichens, and algal mats) g [T G Submerged aquatic vegetation

[v B Multiple sticks and/or leaf packs and/or emergent :§ 5 _? [T H Low-tide refugia (pools)
vegetation 5 ol 1 Sand bottom

[¢ C  Multiple snags and logs (including lap trees) o5 rJ 5% vertical bank along the marsh

[v D 5% undercut banks and/or root mats and/or roots o= [ K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS

Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)
11a.{" Yes (s« 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)
[v 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
I ' ' ' {™  Bedrock/saprolite
™ o, {™  Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

{" Sand (.062 — 2 mm)

{™  Silt/clay (< 0.062 mm)

") {"  Detritus
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Iy ' ' ' {™  Artificial (rip-rap, concrete, etc.)
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)
12a.{¢ Yes (" No 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. {” NoWater { Other:
12b.{¢ Yes (" 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)

[v Caddisfly larvae (Trichoptera [T])

[~ Asian clam (Corbicula)

[v 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)

e SN




13.

14,

15.

16.

17.

18.

19.

20.

21.

I [¢ Other fish

[v [~ Salamanders/tadpoles

I [¥ Snails

r [v Stonefly larvae (Plecoptera [P])
[v [~ Tipulid larvae

-

[~ 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 A 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

{7 C {"C Severe alteration to water storage capacity over a majority of the streamside area (examples include: ditches, fil,

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 = 6 inches deep

B B Maijority of streamside area with depressions able to pond water 3 to 6 inches deep

~C {cC Maijority 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 Y  Arewetlands present in the streamside area?
@N N

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

MmMOO®@

aseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

heck all that apply.

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

RTTT T low TIRIA T
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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)

{" 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 B

WA A [TA (A 2100-feet wide or extends to the edge of the watershed
"B {"B {"B {"B Fromb50 to< 100-feet wide

{"C {"C {®# C ({"C From 30 to<50-feet wide

("D ("D {"D {"D From10 to < 30-feet wide

{"E {("E {("E (& E <10-feetwide orno 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

wA {" A Mature forest

"B "B Non-mature woody vegetation or modified vegetation structure

i~ C {# C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

"D {7 D  Maintained shrubs

" E {" E 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

e e e

q

r

Row crops

Maintained turf

Pasture (no livestock)/commercial horticulture
Pasture (active livestock use)

A "A "A A "A
B "B "B B "B
~Cc (Cc (Cc {Cc {cC
D " D " D D " D




22. 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

wA {7 A Medium to high stem density

"B {7 B  Low stem density

i~ C {# C  No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10-feet wide.

LB RB

wA {# A The total length of buffer breaks is < 25 percent.

"B "B The total length of buffer breaks is between 25 and 50 percent.
i~ C {" C  The total length of buffer breaks is > 50 percent.

24. 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 {7 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 {# C 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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes (¥ No Was a conductivity measurement recorded?
If No, select one of the following reasons. {” NoWater { Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 {"B 46to<67 {"C 67to<79 {"D 79to<230 CE > 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Mb2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology MEDIUM
(2) Baseflow HIGH
(2) Flood Flow MEDIUM
(3) Streamside Area Attenuation MEDIUM
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography NA
(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 HIGH
(2) Streamside Area Vegetation Low
(3) Upland Pollutant Filtration Low
(3) Thermoregulation MEDIUM
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance HIGH
(2) Intertidal Zone Filtration NA
(1) Habitat MEDIUM
(2) In-stream Habitat HIGH
(3) Baseflow HIGH
(3) Substrate MEDIUM
(3) Stream Stability MEDIUM
(3) In-stream Habitat HIGH
(2) Stream-side Habitat LOwW
(3) Stream-side Habitat LOW
(3) Thermoregulation MEDIUM
(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 MEDIUM




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): Laurel Valley 2. Date of evaluation: ~ 09/30/2020

3. Applicant/owner name: Wildlands Eng. 4. Assessor name/organization: Brandon R.

5. County: Burke 6. Nearest named water body

7. River Basin: Catawba on USGS 7.5-minute quad: East Prong Hunting Creek
8. Site coordinates (decimal degrees, at lower end of assessment reach): 35.701333, -81.643169

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT2 Upper 2 10. Length of assessment reach evaluated (feet): 674

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 3-4 [~ Unable to assess channel depth.
12. Channel width at top of bank (feet): 5-7 13. Is assessment reach a swamp stream? T Yes {No
14. Feature type: {# Perennial flow { Intermittent flow {" Tidal Marsh Stream

STREAM RATING INFORMATION:

15. NC SAM Zone: {* Mountains (M) {~ Piedmont (P) {™ Inner 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¥) ¥ Size 2 (0.1to <0.5mi) {™ Size 3 (0.5to <5 mi®) ™ Size 4 (> 5 mi®)

for Tidal Marsh Stream)

ADDITIONAL INFORMATION:

18. Were regulatory considerations evaluated? {# Yes {" No If Yes, check all that appy to the assessment area.
[~ Section 10 water [~ Classified Trout Waters [~ Water Supply Watershed ( {1 {1l {1 {“IV {V)
[~ 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? {" Yes {+ No

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
{# A Water throughout assessment reach.
{7 B No flow, water in pools only.
i~ cC No water in 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).
f# B NotA

3. Feature Pattern — assessment reach metric
{# A A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
{"B NotA.

4. Feature Longitudinal Profile — assessment reach metric
{7 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).
f# 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).
{7 A <10% of channel unstable
{" B 10 to 25% of channel unstable
{# C  >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 A Little or no evidence of conditions that adversely affect reference interaction

{# B {# B  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 (" C 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)
Excessive sedimentation (burying of stream features or intertidal zone)
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"
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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
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8. 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

9 Large or Dangerous Stream — assessment reach metric
™ Yes (¥ No Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).

10. 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)
v A Multiple aquatic macrophytes and aquatic mosses 2] [ F 5% oysters or other natural hard bottoms

[0
(include liverworts, lichens, and algal mats) E § [T G Submerged aquatic vegetation
[# B Multiple sticks and/or leaf packs and/or emergent § % % " H  Low-tide refugia (pools)
vegetation 55 ollr | Sand bottom
[* C  Multiple snags and logs (including lap trees) 25 J 5% vertical bank along the marsh
[+ D 5% undercut banks and/or root mats and/or roots o= [T K Little or no habitat

in banks extend to the normal wetted perimeter
[T E Little or no habitat

REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS*****iariiica

11. 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. 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

I T T T {"  Bedrock/saprolite

T I T T {~  Boulder (256 — 4096 mm)

[ [ i [ {~  Cobble (64 — 256 mm)

T T I T {~  Gravel (2—-64 mm)

[ [ [ i {" Sand (.062 -2 mm)

T T I T {~  Silt/clay (< 0.062 mm)

& T I T {~  Detritus

I T T T {~  Artificial (rip-rap, concrete, etc.)

11d.{" Yes {# No Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

12. Aquatic Life — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

12a.{# Yes {" No 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. {" NoWater { Other:
12b.{# Yes {" 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

[~ Worms/leeches
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13. 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 A Little or no alteration to water storage capacity over a majority of the streamside area
{"B {7 B Moderate alteration to water storage capacity over a majority of the streamside area
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{7 C {7 C 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 {7 A Majority of streamside area with depressions able to pond water = 6 inches deep
"B (B Majority of streamside area with depressions able to pond water 3 to 6 inches deep
{7 C {7 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
7Y {7 Y  Arewetlands present in the streamside area?
f*N (&N

. 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.

[~ 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

mMmMmOoOm

aseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)

heck all that apply.

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

. 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)
{7 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 {"A {"A =100-feetwide or extends to the edge of the watershed

"B ("B {"B {"B From50 to< 100-feet wide

{C {"C {"C {"C From30to<50-feet wide

D {"D {"D {"D From10to < 30-feet wide

{"E (TE {*E f{¥E <10-feetwideorno 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

i« C {# C  Herbaceous vegetation with or without a strip of trees < 10 feet wide

D {7 D  Maintained shrubs
i E {" E 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 A A A {"A (A Rowcrops

B {"B {"B {'B {'B {'B Maintained turf

{“C {"C {"C {"C {C (" C Pasture (no livestock)/commercial horticulture

#D {#D {*D {¢¥D {#D {&§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 {7 B  Low stem density

i« 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)

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.

"B {" B  The total length of buffer breaks is between 25 and 50 percent.

i~ C {7 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 {7 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 {7 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 {# C  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.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a.{" Yes {* No Was a conductivity measurement recorded?
If No, select one of the following reasons. {7 NoWater {" Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
A <46 {"B 46to<67 {“C 67to<79 "D 79to<230 E 230

Notes/Sketch:




NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name Laurel Valley Date of Evaluation 09/30/2020
Stream Category Mb2 Assessor Name/Organization Brandon R.
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(2) Flood Flow Low
(3) Streamside Area Attenuation Low
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer Low
(4) Microtopography NA
(3) Stream Stability Low
(4) Channel Stability Low
(4) Sediment Transport MEDIUM
(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 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 Low
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate MEDIUM
(3) Stream Stability LOwW
(3) In-stream Habitat HIGH
(2) Stream-side Habitat LOwW
(3) Stream-side Habitat LOW
(3) Thermoregulation LOwW
(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 WAM WETLAND ASSESSMENT FORM
Accompanies User Manual Version 5

USACE AID#: NCDWR #:
Project Name Laurel Valley Mitigation Site Date of Evaluation 11-23-21
Applicant/Owner Name Wildlands Engineering Inc. (WE) Wetland Site Name Wetlands A,B,E

Wetland Type Bottomland Hardwood Forest Assessor Name/Organization J.Hessler/WEI

Level Il Ecoregion Blue Ridge Mountains Nearest Named Water Body East Prong Hunting Creek

River Basin Catawba USGS 8-Digit Catalogue Unit 03050101
County Burke NCDWR Region Mooresville
{"Yes {* No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 35.702423/-81.641848

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on last page if evidence of stressors is apparent. Consider departure from reference, if
appropriate, in recent past (for instance, approximately within 10 years). Noteworthy stressors include, but are not limited
to the following.
» Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
» Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby
septic tanks, underground storage tanks (USTs), hog lagoons, etc.)
 Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
» Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? {#*Yes { No

Regulatory Considerations - Were regulatory considerations evaluated? {¢ Yes {"No IfYes, check all that apply to the assessment area.
- Anadromous fish

I Federally protected species or State endangered or threatened species

I NCDWR riparian buffer rule in effect

(I Abuts a Primary Nursery Area (PNA)

(I Publicly owned property

(I N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

[¥ Abuts a stream with a NCDWAQ classification of SA or supplemental classifications of HQW, ORW, or Trout

(I Designated NCNHP reference community

(I Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

What type of natural stream is associated with the wetland, if any? (check all that apply)

& Blackwater

{« Brownwater

(I Tidal (if tidal, check one of the following boxes) {"Lunar  { Wind {" Both

Is the assessment area on a coastal island? {"Yes {* No

Is the assessment area's surface water storage capacity or duration substantially altered by beaver? {"Yes {* No
Does the assessment area experience overbank flooding during normal rainfall conditions? {#Yes { No

1. Ground Surface Condition/Vegetation Condition — assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure

(VS) in the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable,

then rate the assessment area based on evidence of an effect.

GS VS

{"A {TA Notseverely altered

{¢# B {« B Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive
sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
less diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration — assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and

duration (Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only,

while a ditch > 1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf  Sub

{T"A {T A Water storage capacity and duration are not altered.

{«# B {«B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).

{T"C {"C Waterstorage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation
change) (examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)
Check a box in each column for each group below. Select the appropriate storage for the assessment area (AA) and the wetland
type (WT).

3a. A (A Majority of wetland with depressions able to pond water > 1 foot deep
{TB {B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
{TC {C Majority of wetland with depressions able to pond water 3 to 6 inches deep
{# D {« D Depressions able to pond water < 3 inches deep

3b. { A  Evidence that maximum depth of inundation is greater than 2 feet
{~ B  Evidence that maximum depth of inundation is between 1 and 2 feet
{# C  Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape
feature. Make soil observations within the 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for
regional indicators.

4a. Sandy soil

Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

Loamy or clayey soils not exhibiting redoximorphic features

Loamy or clayey gleyed soil

Histosol or histic epipedon

Soil ribbon < 1 inch
Soail ribbon = 1 inch

No peat or muck presence
A peat or muck presence

4b. &

4c. (*

~
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Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub).

Examples of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf  Sub

{™A {+ A Little or no evidence of pollutants or discharges entering the assessment area

{# B {B Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

{TC «{C Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and
potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources
draining to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the

assessment area (5M), and within 2 miles and within the watershed draining to the assessment area (2M). Effective riparian buffers

are considered to be 50 feet wide in the Coastal Plain and Piedmont ecoregions and 30 feet wide in the Blue Ridge Mountains ecoregion.
WS 5M 2M

A VA [¥A =10% impervious surfaces

B ["B [ B Confined animal operations (or other local, concentrated source of pollutants)

["C [¥C [¥C =20% coverage of pasture

[TD I'D [ D =220% coverage of agricultural land (regularly plowed land)

[TE [TE [¥E =220% coverage of maintained grass/herb

[TF I"F [¥F =220% coverage of clear-cut land

TG [T G [ G Litleorno opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in

the watershed or hydrologic alterations that prevent dainage and/or overbank flow from affectio the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)
7a. Is assessment area within 50 feet of a tributary or other open water?
{®Yes {"No If Yes, continue to 7b. If No, skip to Metric 8.
7b. How much of the first 50 feet from the bank is weltand? (Wetland buffer need only be present on one side of the water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)
{* A 250 feet

{" B  From 30 to < 50 feet

{" C From 15 to < 30 feet

{" D From5to <15 feet

{~ E <5 feetor buffer bypassed by ditches

7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.
{+ <15-feetwide (" > 15-feetwide { Other open water (no tributary present)

7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
{" Yes {# No

7e. s tributary or other open water sheltered or exposed?
i+ Sheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
{™ Exposed — adjacent open water with width = 2500 feet or regular boat traffic.

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes

and Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp
Forest only)

Check a box in each column. Select the average width for the wetland type at the assessment area (WT) and the wetland complex at the
assessment area (WC). See User Manual for WT and WC boundaries.

WT wcC

~

{ 2100 feet

From 80 to < 100 feet
From 50 to < 80 feet
From 40 to < 50 feet
From 30 to < 40 feet
From 15 to < 30 feet
From 5 to < 15 feet

< 5 feet

"~
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9.

10.

1.

12.

13.

14.

15.

16.

Inundation Duration — assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.
{~ A Evidence of short-duration inundation (< 7 consecutive days)

l*‘

[« B Evidence of saturation, without evidence of inundation
{~ C  Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)

Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

{* A Sediment deposition is not excessive, but at approximately natural levels.

{~ B  Sediment deposition is excessive, but not overwhelming the wetland.

{~ C  Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric
Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wC FW (if applicable)
- 2 500 acres
From 100 to < 500 acres
From 50 to < 100 acres
From 25 to < 50 acres
From 10 to < 25 acres
From 5 to < 10 acres
From 1 to <5 acres
From 0.5 to < 1 acre
From 0.1 to < 0.5 acre
From 0.01 to < 0.1 acre
< 0.01 acre or assessment area is clear-cut

=~

P

)
-
!
!
!

)
-
!
!
!

)
-
!
!
!

IO
O
1Y

!
!

X" IeomMmMmMOOW>
g

AT ITomMmmMOOm>»
)

X~ IeomMmMmMOOm@X>

!
-
!

!

)
-
!
!
!

7Y
Y
!

!

(e
Wetland Intactness — wetland type condition metric (evaluate for Pocosins only)

{™ A Pocosin is the full extent (= 90%) of its natural landscape size.
{~ B  Pocosin is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
metric naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility
line corridors the width of a four-lane road or wider, urban landscapes, fields (pasture open and agriculture), or water > 300 feet wide.

Well Loosely

{TA {"A 2500 acres

{"B {"B From 100 to < 500 acres

{"C {~C From50 to < 100 acres

{"D { D From 10 to <50 acres

{TE +{«E <10acres

{# F {~F Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
{™ Yes {" No Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)
May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Atrtificial edges include

non-forested areas 2 40 feet wide such as fields, development, roads, regularly maintained utility line corridors and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directiions? If the assessment area is clear-cut,
select option "C."

A 0
("B 1to4
(#C 5to8

Vegetative Composition — assessment area condition metric (skip for all marshes and Pine Flat)

{7 A Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

{™ B  Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species
characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or
clearing. It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

(¢ C  Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in
at least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)
{™ A Vegetation diversity is high and is composed primarily of native species (<10% cover of exotics).

{# B Vegetation diversity is low or has > 10% to 50% cover of exotics.

{™ C  Vegetation is dominated by exotic species (>50% cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric
17a. Is vegetation present?
{* Yes {" No If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17¢ for non-marsh wetlands.
{" A 225% coverage of vegetation
{™ B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider structure
in airspace above the assessment area (AA) and the wetland type (WT) separately.
AA WT
{TA {TA Canopy closed, or nearly closed, with natural gaps associated with natural processes
{"B ("B Canopy present, but opened more than natural gaps
{# C {+ C Canopy sparse or absent

{TA {"A Dense mid-story/sapling layer
Moderate density mid-story/sapling layer
{¢# C {e C Mid-story/sapling layer sparse or absent

{™A (A Dense shrub layer
{"B ("B Moderate density shrub layer
{¢ C (& C Shrub layer sparse or absent

{TA {"A Dense herb layer
{¢# B {e B Moderate density herb layer
{TC {C Herblayer sparse or absent

Shrub Mid-Story Canopy
B
w
)
w

Herb

Snags — wetland type condition metric (skip for all marshes)
{" A Large snags (more than one) are visible (> 12-inches DBH, or large relative to species present and landscape stability).
{#B NotA

Diameter Class Distribution — wetland type condition metric (skip for all marshes)

{~ A Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

{~ B  Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12-inch DBH.

{# C  Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris — wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.

{~ A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
{#B NotA

Vegetation/Open Water Dispersion — wetland type/open water condition metric (evaluate for Non-Tidal Freshwater

Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.
{"B {~C

()

L. )
Hydrologic Connectivity — assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)
Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization,
diversion, man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

{~ A  Overbank and overland flow are not severely altered in the assessment area.

{# B Overbank flow is severely altered in the assessment area.

{~ C Overland flow is severely altered in the assessment area.
{™ D Both overbank and overland flow are severely altered in the assessment area.

Notes
Wetland is in an active cattle field that is maintained. Small ditches exist draining the wetlands East Prong Hunting Creek.



Wetland Site Name

NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetlands A,B.E

Wetland Type

Bottomland Hardwood Forest

Date
Assessor Name/Organization

11-23-21

J.Hessler/WEI

Notes on Field Assessment Form (Y/N) YES
Presence of regulatory considerations (Y/N) YES
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) YES
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition LOW
Sub-Surface Storage and Retention Condition MEDIUM
Water Quality Pathogen Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Particulate Change Condition LOW
Condition/Opportunity LOW
Opportunity Presence? (Y/N) NO
Soluble Change Condition LOW
Condition/Opportunity LOW
Opportunity Presence? (Y/N) NO
Physical Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Physical Structure Condition LOW
Landscape Patch Structure Condition LOW
Vegetation Composition Condition LOW
Function Rating Summary
Function Metrics/Notes Rating
Hydrology Condition LOW
Water Quality Condition LOW
Condition/Opportunity LOW
Opportunity Presence? (Y/N) NO
Habitat Condition LOW

Overall Wetland Rating

LOwW




NC WAM WETLAND ASSESSMENT FORM
Accompanies User Manual Version 5

USACE AID#: NCDWR #:
Project Name Laurel Valley Mitigation Site Date of Evaluation 11-23-21
Applicant/Owner Name Wildlands Engineering Inc. (WE) Wetland Site Name Wetlands C
Wetland Type Headwater Forest Assessor Name/Organization J.Hessler/WEI
Level Il Ecoregion Blue Ridge Mountains Nearest Named Water Body East Prong Hunting Creek
River Basin Catawba USGS 8-Digit Catalogue Unit 03050101
County Burke NCDWR Region Mooresville
{"Yes {* No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 35.701883/-81.643216

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on last page if evidence of stressors is apparent. Consider departure from reference, if
appropriate, in recent past (for instance, approximately within 10 years). Noteworthy stressors include, but are not limited
to the following.
» Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
» Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby
septic tanks, underground storage tanks (USTs), hog lagoons, etc.)
» Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
» Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? {#*Yes { No

Regulatory Considerations - Were regulatory considerations evaluated? {o Yes {"No IfYes, check all that apply to the assessment area.
- Anadromous fish

I Federally protected species or State endangered or threatened species

I NCDWR riparian buffer rule in effect

(I Abuts a Primary Nursery Area (PNA)

(I Publicly owned property

(I N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

[¥ Abuts a stream with a NCDWAQ classification of SA or supplemental classifications of HQW, ORW, or Trout

(I Designated NCNHP reference community

I Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

What type of natural stream is associated with the wetland, if any? (check all that apply)

& Blackwater

{« Brownwater

(I Tidal (if tidal, check one of the following boxes) {"Lunar  {" Wind {" Both

Is the assessment area on a coastal island? {"Yes {* No

Is the assessment area's surface water storage capacity or duration substantially altered by beaver? {"Yes {*No
Does the assessment area experience overbank flooding during normal rainfall conditions? {"Yes {* No

1. Ground Surface Condition/Vegetation Condition — assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure

(VS) in the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable,

then rate the assessment area based on evidence of an effect.

GS VS

{T"A {& A Notseverely altered

{# B {"B Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive
sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
less diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration — assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and

duration (Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only,

while a ditch > 1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf  Sub

{TA {& A Water storage capacity and duration are not altered.

{# B {"B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).

{TC {"C Waterstorage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation
change) (examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)
Check a box in each column for each group below. Select the appropriate storage for the assessment area (AA) and the wetland
type (WT).

3a. A (A Majority of wetland with depressions able to pond water > 1 foot deep
{TB {B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
{TC {C Majority of wetland with depressions able to pond water 3 to 6 inches deep
{# D {« D Depressions able to pond water < 3 inches deep

3b. { A  Evidence that maximum depth of inundation is greater than 2 feet
{7~ B  Evidence that maximum depth of inundation is between 1 and 2 feet
{# C  Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape
feature. Make soil observations within the 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for
regional indicators.

4a. Sandy soil

Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

Loamy or clayey soils not exhibiting redoximorphic features

Loamy or clayey gleyed soil

Histosol or histic epipedon

4pb. (% Soil ribbon < 1 inch
Soil ribbon = 1 inch

No peat or muck presence

4¢c. (&
- A peat or muck presence

~
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Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub).

Examples of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf  Sub

{T A {« A Little or no evidence of pollutants or discharges entering the assessment area

{# B {B Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

{TC «{C Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and
potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources
draining to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the

assessment area (5M), and within 2 miles and within the watershed draining to the assessment area (2M). Effective riparian buffers

are considered to be 50 feet wide in the Coastal Plain and Piedmont ecoregions and 30 feet wide in the Blue Ridge Mountains ecoregion.
WS 5M 2M

A VA [¥A =10% impervious surfaces

B ["B [ B Confined animal operations (or other local, concentrated source of pollutants)

["C [¥C [¥C =20% coverage of pasture

[TD I'D [ D =220% coverage of agricultural land (regularly plowed land)

[TE [TE [¥E =220% coverage of maintained grass/herb

[TF I"F [¥F =220% coverage of clear-cut land

TG [T G [ G Littleorno opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in

the watershed or hydrologic alterations that prevent dainage and/or overbank flow from affectio the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)
7a. Is assessment area within 50 feet of a tributary or other open water?
{*Yes {"No If Yes, continue to 7b. If No, skip to Metric 8.
7b. How much of the first 50 feet from the bank is weltand? (Wetland buffer need only be present on one side of the water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)

A 250 feet
{~ B  From 30 to < 50 feet
{" C From 15 to < 30 feet
{" D From5to <15 feet
i{s E <5 feet or buffer bypassed by ditches
7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.

{" <15-feetwide (& > 15-feetwide { Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
{" Yes {# No
7e. s tributary or other open water sheltered or exposed?
i+ Sheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
{™ Exposed — adjacent open water with width = 2500 feet or regular boat traffic.

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes

and Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp
Forest only)

Check a box in each column. Select the average width for the wetland type at the assessment area (WT) and the wetland complex at the
assessment area (WC). See User Manual for WT and WC boundaries.

WT wcC

A A 2100 feet

{"B  From 80 to < 100 feet

From 50 to < 80 feet

From 40 to < 50 feet

From 30 to < 40 feet

From 15 to < 30 feet

From 5 to < 15 feet

<5 feet
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9.

10.

1.

12.

13.

14.

15.

16.

Inundation Duration — assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.

{~ A Evidence of short-duration inundation (< 7 consecutive days)

{+ B Evidence of saturation, without evidence of inundation

{~ C  Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)
Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

{¢ A Sediment deposition is not excessive, but at approximately natural levels.

{~ B  Sediment deposition is excessive, but not overwhelming the wetland.

{~ C  Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric

Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wC FW (if applicable)

A (A [TA =2500acres

("B {°B ("B From 100 to < 500 acres
{"C {C (C From50to<100 acres
("D D ("D From25to<50acres
{"E {"E (TE From10to<25acres
{F {F ("F From5to<10acres
G G (G From1to<5acres
{H {H ((H From0.5to<1acre
i1 1 [l From 0.1 to < 0.5 acre
—Jd —J —J From 0.01 to < 0.1 acre
{# K (¢ K (&K <0.01acre or assessment area is clear-cut

Wetland Intactness — wetland type condition metric (evaluate for Pocosins only)

{™ A Pocosin is the full extent (= 90%) of its natural landscape size.
{~ B  Pocosin is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
metric naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility
line corridors the width of a four-lane road or wider, urban landscapes, fields (pasture open and agriculture), or water > 300 feet wide.

Well Loosely

{TA {"A 2500 acres

{"B {"B From 100 to < 500 acres

{"C {~C From50 to < 100 acres

{"D { D From 10 to <50 acres

{#E {¢«E <10acres

{T"F {"F Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
{™ Yes {" No Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas 2 40 feet wide such as fields, development, roads, regularly maintained utility line corridors and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directiions? If the assessment area is clear-cut,
select option "C."

A 0
(*B 1to4
{"C 5to8

Vegetative Composition — assessment area condition metric (skip for all marshes and Pine Flat)

{" A Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

{# B Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species
characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or
clearing. It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

{™ C Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in
at least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)
{™ A Vegetation diversity is high and is composed primarily of native species (<10% cover of exotics).

{# B Vegetation diversity is low or has > 10% to 50% cover of exotics.

{~ C  Vegetation is dominated by exotic species (>50% cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric
17a. Is vegetation present?
{* Yes {" No If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17¢ for non-marsh wetlands.
{T A 225% coverage of vegetation
{™ B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider structure

in airspace above the assessment area (AA) and the wetland type (WT) separately.
AA WT

& {(TA (A Canopy closed, or nearly closed, with natural gaps associated with natural processes
o

S {¢ B (& B Canopy present, but opened more than natural gaps
O {"C (= C Canopy sparse or absent

% {TA {"A Dense mid-story/sapling layer

® (B ("B Moderate density mid-story/sapling layer

§ {¢# C {e C Mid-story/sapling layer sparse or absent

o {(TA (A Dense shrub layer

E {¢# B {7 B Moderate density shrub layer

® = C (& C Shrub layer sparse or absent

o {TA {TA Dense herblayer

% {¢# B {e B Moderate density herb layer

{TC {C Herblayer sparse or absent

Snags — wetland type condition metric (skip for all marshes)
{~ A Large snags (more than one) are visible (> 12-inches DBH, or large relative to species present and landscape stability).
{#B NotA

Diameter Class Distribution — wetland type condition metric (skip for all marshes)

{~ A Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

{~ B  Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12-inch DBH.

{# C  Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris — wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.

{~ A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
{#B NotA

Vegetation/Open Water Dispersion — wetland type/open water condition metric (evaluate for Non-Tidal Freshwater

Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.

{"B {~C

()

L. )
Hydrologic Connectivity — assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)
Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization,
diversion, man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

{~ A  Overbank and overland flow are not severely altered in the assessment area.

{~ B  Overbank flow is severely altered in the assessment area.

{# C  Overland flow is severely altered in the assessment area.
{~ D Both overbank and overland flow are severely altered in the assessment area.

Notes
Wetland is in an active cattle field that is maintained



Wetland Site Name
Wetland Type

NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetlands C

Headwater Forest

Date
Assessor Name/Organization

11-23-21

J.Hessler/WEI

Notes on Field Assessment Form (Y/N) YES
Presence of regulatory considerations (Y/N) YES
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) NO
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition LOW
Sub-Surface Storage and Retention Condition HIGH
Water Quality Pathogen Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Particulate Change Condition MEDIUM
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Soluble Change Condition LOW
Condition/Opportunity LOW
Opportunity Presence? (Y/N) NO
Physical Change Condition LOW
Condition/Opportunity LOW
Opportunity Presence? (Y/N) NO
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Physical Structure Condition LOW
Landscape Patch Structure Condition LOW
Vegetation Composition Condition MEDIUM
Function Rating Summary
Function Metrics/Notes Rating
Hydrology Condition MEDIUM
Water Quality Condition LOW
Condition/Opportunity LOW
Opportunity Presence? (Y/N) NO
Habitat Condition LOW

Overall Wetland Rating

LOwW




NC WAM WETLAND ASSESSMENT FORM
Accompanies User Manual Version 5

USACE AID#: NCDWR #:
Project Name Laurel Valley Mitigation Site Date of Evaluation 11-23-21
Applicant/Owner Name Wildlands Engineering Inc. (WE) Wetland Site Name Wetlands D
Wetland Type Seep Assessor Name/Organization J.Hessler/WEI
Level Il Ecoregion Blue Ridge Mountains Nearest Named Water Body East Prong Hunting Creek
River Basin Catawba USGS 8-Digit Catalogue Unit 03050101
County Burke NCDWR Region Mooresville
{"Yes {* No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 35.701305/-81.643043

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on last page if evidence of stressors is apparent. Consider departure from reference, if
appropriate, in recent past (for instance, approximately within 10 years). Noteworthy stressors include, but are not limited
to the following.
» Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
» Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby
septic tanks, underground storage tanks (USTs), hog lagoons, etc.)
» Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
» Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? {#*Yes { No

Regulatory Considerations - Were regulatory considerations evaluated? {o Yes {"No IfYes, check all that apply to the assessment area.
- Anadromous fish

I Federally protected species or State endangered or threatened species

I NCDWR riparian buffer rule in effect

(I Abuts a Primary Nursery Area (PNA)

(I Publicly owned property

(I N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

[¥ Abuts a stream with a NCDWAQ classification of SA or supplemental classifications of HQW, ORW, or Trout

(I Designated NCNHP reference community

I Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

What type of natural stream is associated with the wetland, if any? (check all that apply)

& Blackwater

{« Brownwater

(I Tidal (if tidal, check one of the following boxes) {"Lunar  {" Wind {" Both

Is the assessment area on a coastal island? {"Yes {* No

Is the assessment area's surface water storage capacity or duration substantially altered by beaver? {"Yes {*No
Does the assessment area experience overbank flooding during normal rainfall conditions? {"Yes {* No

1. Ground Surface Condition/Vegetation Condition — assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure

(VS) in the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable,

then rate the assessment area based on evidence of an effect.

GS VS

{"A {TA Notseverely altered

{# B {« B Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive
sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
less diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration — assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and

duration (Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only,

while a ditch > 1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf  Sub

{TA {& A Water storage capacity and duration are not altered.

{# B {"B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).

{TC {"C Waterstorage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation
change) (examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)
Check a box in each column for each group below. Select the appropriate storage for the assessment area (AA) and the wetland
type (WT).

3a. A (A Majority of wetland with depressions able to pond water > 1 foot deep
{TB {B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
{TC {C Majority of wetland with depressions able to pond water 3 to 6 inches deep
{# D {« D Depressions able to pond water < 3 inches deep

3b. { A  Evidence that maximum depth of inundation is greater than 2 feet
{7~ B  Evidence that maximum depth of inundation is between 1 and 2 feet
{# C  Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape
feature. Make soil observations within the 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for
regional indicators.

4a. Sandy soil

Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

Loamy or clayey soils not exhibiting redoximorphic features

Loamy or clayey gleyed soil

Histosol or histic epipedon

4pb. (% Soil ribbon < 1 inch
Soil ribbon = 1 inch

No peat or muck presence

4¢c. (&
- A peat or muck presence

~
W>» W> MOO >

Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub).

Examples of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf  Sub

{T A {« A Little or no evidence of pollutants or discharges entering the assessment area

{# B {B Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

{TC «{C Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and
potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources
draining to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the

assessment area (5M), and within 2 miles and within the watershed draining to the assessment area (2M). Effective riparian buffers

are considered to be 50 feet wide in the Coastal Plain and Piedmont ecoregions and 30 feet wide in the Blue Ridge Mountains ecoregion.
WS 5M 2M

A VA [¥A =10% impervious surfaces

B ["B [ B Confined animal operations (or other local, concentrated source of pollutants)

["C [¥C [¥C =20% coverage of pasture

[TD I'D [ D =220% coverage of agricultural land (regularly plowed land)

[TE [TE [¥E =220% coverage of maintained grass/herb

[TF I"F [¥F =220% coverage of clear-cut land

TG [T G [ G Littleorno opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in

the watershed or hydrologic alterations that prevent dainage and/or overbank flow from affectio the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)
7a. Is assessment area within 50 feet of a tributary or other open water?
{*Yes {"No If Yes, continue to 7b. If No, skip to Metric 8.
7b. How much of the first 50 feet from the bank is weltand? (Wetland buffer need only be present on one side of the water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)

A 250 feet
{~ B  From 30 to < 50 feet
{" C From 15 to < 30 feet
{# D Fromb5to <15 feet
i~ E <5 feet or buffer bypassed by ditches
7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.

{" <15-feetwide (& > 15-feetwide { Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
{" Yes {# No
7e. s tributary or other open water sheltered or exposed?
i+ Sheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
{™ Exposed — adjacent open water with width = 2500 feet or regular boat traffic.

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes
and Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp

Forest only)
Check a box in each column. Select the average width for the wetland type at the assessment area (WT) and the wetland complex at the

assessment area (WC). See User Manual for WT and WC boundaries.

WT WC

A A 2> 100 feet

"B (B From 80 to < 100 feet
{"C «{°C From 50 to < 80 feet
"D ¢ D From 40 to <50 feet
{"E (" E From 30 to <40 feet
{F «{°F From 15to < 30 feet
{"G +«G From5to<15feet
{H {"H <5feet



9.

10.

1.

12.

13.

14.

15.

16.

Inundation Duration — assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.
{~ A Evidence of short-duration inundation (< 7 consecutive days)
(+ B Evidence of saturation, without evidence of inundation
C  Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)

-
Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

{¢ A Sediment deposition is not excessive, but at approximately natural levels.

{~ B  Sediment deposition is excessive, but not overwhelming the wetland.

{~ C  Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric

Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wC FW (if applicable)

A (A [TA =2500acres

("B {°B ("B From 100 to < 500 acres
{"C {C (C From50to<100 acres
("D D ("D From25to<50acres
{"E {"E (TE From10to<25acres
{F {F ("F From5to<10acres
G G (G From1to<5acres
{H {H ((H From0.5to<1acre
i1 1 [l From 0.1 to < 0.5 acre
od {&J {J From 0.01 to < 0.1 acre
{TK {"K (&K <0.01acre or assessment area is clear-cut

Wetland Intactness — wetland type condition metric (evaluate for Pocosins only)

{™ A Pocosin is the full extent (= 90%) of its natural landscape size.
{~ B  Pocosin is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
metric naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility
line corridors the width of a four-lane road or wider, urban landscapes, fields (pasture open and agriculture), or water > 300 feet wide.

Well Loosely

{TA {"A 2500 acres

{"B {"B From 100 to < 500 acres

{"C {~C From50 to < 100 acres

{"D { D From 10 to <50 acres

{TE {"E <10acres

{# F {«F Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
{™ Yes {" No Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas 2 40 feet wide such as fields, development, roads, regularly maintained utility line corridors and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directiions? If the assessment area is clear-cut,
select option "C."

A 0
("B 1to4
(#C 5to8

Vegetative Composition — assessment area condition metric (skip for all marshes and Pine Flat)

{" A Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

{7 B  Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species
characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or
clearing. It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

(¢ C  Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in
at least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)
{™ A Vegetation diversity is high and is composed primarily of native species (<10% cover of exotics).

{™ B  Vegetation diversity is low or has > 10% to 50% cover of exotics.

{# C  Vegetation is dominated by exotic species (>50% cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric
17a. Is vegetation present?
{* Yes {" No If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17¢ for non-marsh wetlands.
{T A 225% coverage of vegetation
{™ B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider structure
in airspace above the assessment area (AA) and the wetland type (WT) separately.
AA WT
{TA {TA Canopy closed, or nearly closed, with natural gaps associated with natural processes
{"B ("B Canopy present, but opened more than natural gaps
{# C {+ C Canopy sparse or absent

{TA {"A Dense mid-story/sapling layer
Moderate density mid-story/sapling layer
{¢# C {e C Mid-story/sapling layer sparse or absent

{™A (A Dense shrub layer
{"B ("B  Moderate density shrub layer
{¢ C (& C Shrub layer sparse or absent

{TA {"A Dense herb layer
{"B {"B Moderate density herb layer
{¢# C {« C Herblayer sparse or absent

Shrub Mid-Story Canopy
B
w
)
w

Herb

Snags — wetland type condition metric (skip for all marshes)
{~ A Large snags (more than one) are visible (> 12-inches DBH, or large relative to species present and landscape stability).
{#B NotA

Diameter Class Distribution — wetland type condition metric (skip for all marshes)

{~ A Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

{~ B  Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12-inch DBH.

{# C  Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris — wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.

{~ A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
{#B NotA

Vegetation/Open Water Dispersion — wetland type/open water condition metric (evaluate for Non-Tidal Freshwater

Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.

{"B {~C

()

L. )
Hydrologic Connectivity — assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)
Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization,
diversion, man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

{~ A  Overbank and overland flow are not severely altered in the assessment area.

{~ B  Overbank flow is severely altered in the assessment area.

{# C  Overland flow is severely altered in the assessment area.
{~ D Both overbank and overland flow are severely altered in the assessment area.

Notes
Wetland is in an active cattle field that is maintained



NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetland Site Name Wetlands D Date 11-23-21
Wetland Type Seep Assessor Name/Organization J.Hessler/WEI
Notes on Field Assessment Form (Y/N) YES
Presence of regulatory considerations (Y/N) YES
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) NO
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition NA
Sub-Surface Storage and Retention Condition NA
Water Quality Pathogen Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Particulate Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Soluble Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Physical Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Physical Structure Condition MEDIUM
Landscape Patch Structure Condition LOW
Vegetation Composition Condition LOW
Function Rating Summary
Function Metrics/Notes Rating
Hydrology Condition MEDIUM
Water Quality Condition LOW
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Condition LOW

Overall Wetland Rating

LOwW




NC WAM WETLAND ASSESSMENT FORM
Accompanies User Manual Version 5

USACE AID#: NCDWR #:
Project Name Laurel Valley Mitigation Site Date of Evaluation 11-23-21
Applicant/Owner Name Wildlands Engineering Inc. (WE) Wetland Site Name Wetlands F
Wetland Type Headwater Forest Assessor Name/Organization J.Hessler/WEI
Level Il Ecoregion Blue Ridge Mountains Nearest Named Water Body East Prong Hunting Creek
River Basin Catawba USGS 8-Digit Catalogue Unit 03050101
County Burke NCDWR Region Mooresville
{"Yes {* No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 35.7703221/-81.645380

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on last page if evidence of stressors is apparent. Consider departure from reference, if
appropriate, in recent past (for instance, approximately within 10 years). Noteworthy stressors include, but are not limited
to the following.
» Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
» Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby
septic tanks, underground storage tanks (USTs), hog lagoons, etc.)
» Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
» Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? {#*Yes { No

Regulatory Considerations - Were regulatory considerations evaluated? {o Yes {"No IfYes, check all that apply to the assessment area.
- Anadromous fish

I Federally protected species or State endangered or threatened species

I NCDWR riparian buffer rule in effect

(I Abuts a Primary Nursery Area (PNA)

(I Publicly owned property

(I N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

[¥ Abuts a stream with a NCDWAQ classification of SA or supplemental classifications of HQW, ORW, or Trout

(I Designated NCNHP reference community

I Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

What type of natural stream is associated with the wetland, if any? (check all that apply)

& Blackwater

{« Brownwater

(I Tidal (if tidal, check one of the following boxes) {"Lunar  {" Wind {" Both

Is the assessment area on a coastal island? {"Yes {* No

Is the assessment area's surface water storage capacity or duration substantially altered by beaver? {"Yes {*No
Does the assessment area experience overbank flooding during normal rainfall conditions? {"Yes {* No

1. Ground Surface Condition/Vegetation Condition — assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure

(VS) in the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable,

then rate the assessment area based on evidence of an effect.

GS VS

{T"A {& A Notseverely altered

{# B {"B Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive
sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
less diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration — assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and

duration (Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only,

while a ditch > 1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf  Sub

{TA {& A Water storage capacity and duration are not altered.

{# B {"B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).

{TC {"C Waterstorage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation
change) (examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)
Check a box in each column for each group below. Select the appropriate storage for the assessment area (AA) and the wetland
type (WT).
AA WT
3a. A (A Majority of wetland with depressions able to pond water > 1 foot deep
{TB {B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
{# C {« C Majority of wetland with depressions able to pond water 3 to 6 inches deep
{"D (D Depressions able to pond water < 3 inches deep

3b. { A  Evidence that maximum depth of inundation is greater than 2 feet
{7~ B  Evidence that maximum depth of inundation is between 1 and 2 feet
{# C  Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape
feature. Make soil observations within the 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for
regional indicators.

4a. Sandy soil

Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

Loamy or clayey soils not exhibiting redoximorphic features

Loamy or clayey gleyed soil

Histosol or histic epipedon

Soil ribbon < 1 inch
Soail ribbon = 1 inch

No peat or muck presence
A peat or muck presence

4b. &

4c. (*

~
W>» W> MOO >

Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub).

Examples of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf  Sub

{T A {« A Little or no evidence of pollutants or discharges entering the assessment area

{# B {B Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

{TC «{C Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and
potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources
draining to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the

assessment area (5M), and within 2 miles and within the watershed draining to the assessment area (2M). Effective riparian buffers

are considered to be 50 feet wide in the Coastal Plain and Piedmont ecoregions and 30 feet wide in the Blue Ridge Mountains ecoregion.
WS 5M 2M

A VA [¥A =10% impervious surfaces

B ["B [ B Confined animal operations (or other local, concentrated source of pollutants)

["C [¥C [¥C =20% coverage of pasture

[TD I'D [ D =220% coverage of agricultural land (regularly plowed land)

[TE [TE [¥E =220% coverage of maintained grass/herb

[TF I"F [¥F =220% coverage of clear-cut land

TG [T G [ G Littleorno opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in

the watershed or hydrologic alterations that prevent dainage and/or overbank flow from affectio the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)
7a. Is assessment area within 50 feet of a tributary or other open water?
{*Yes {"No If Yes, continue to 7b. If No, skip to Metric 8.
7b. How much of the first 50 feet from the bank is weltand? (Wetland buffer need only be present on one side of the water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)
® = 50 feet
From 30 to < 50 feet
From 15 to < 30 feet
From 5 to < 15 feet
/ < 5 feet or buffer bypassed by ditches
7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.
{" <15-feetwide (& > 15-feetwide { Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
{" Yes {# No
7e. s tributary or other open water sheltered or exposed?
i+ Sheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
{™ Exposed — adjacent open water with width = 2500 feet or regular boat traffic.

BI0IS)
moow>

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes
and Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp

Forest only)
Check a box in each column. Select the average width for the wetland type at the assessment area (WT) and the wetland complex at the

assessment area (WC). See User Manual for WT and WC boundaries.

WT WC

A A 2> 100 feet

"B (B From 80 to < 100 feet
{"C «{°C From 50 to < 80 feet
"D ¢ D From 40 to <50 feet
{"E (" E From 30 to <40 feet
{F «{°F From 15to < 30 feet
{"G +«G From5to<15feet
{H {"H <5feet



9.

10.

1.

12.

13.

14.

15.

16.

Inundation Duration — assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.

{~ A Evidence of short-duration inundation (< 7 consecutive days)

{+ B Evidence of saturation, without evidence of inundation

{~ C  Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)
Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

{~ A Sediment deposition is not excessive, but at approximately natural levels.

{# B Sediment deposition is excessive, but not overwhelming the wetland.

{~ C  Sediment deposition is excessive and is overwhelming the wetland.
Wetland Size — wetland type/wetland complex condition metric
Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wC FW (if applicable)
- 2 500 acres
From 100 to < 500 acres
From 50 to < 100 acres
From 25 to < 50 acres
From 10 to < 25 acres
From 5 to < 10 acres
From 1 to <5 acres
From 0.5 to < 1 acre
From 0.1 to < 0.5 acre
From 0.01 to < 0.1 acre
< 0.01 acre or assessment area is clear-cut
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Wetland Intactness — wetland type condition metric (evaluate for Pocosins only)

{™ A Pocosin is the full extent (= 90%) of its natural landscape size.
{~ B  Pocosin is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
metric naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility
line corridors the width of a four-lane road or wider, urban landscapes, fields (pasture open and agriculture), or water > 300 feet wide.

Well Loosely

{TA {"A 2500 acres

{"B {"B From 100 to < 500 acres

{"C {~C From50 to < 100 acres

{"D { D From 10 to <50 acres

{#E {¢«E <10acres

{T"F {"F Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
{™ Yes {" No Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas 2 40 feet wide such as fields, development, roads, regularly maintained utility line corridors and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directiions? If the assessment area is clear-cut,
select option "C."

A 0
(*B 1to4
{"C 5to8

Vegetative Composition — assessment area condition metric (skip for all marshes and Pine Flat)

{" A Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

{# B Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species
characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or
clearing. It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

{™ C Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in
at least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)
{™ A Vegetation diversity is high and is composed primarily of native species (<10% cover of exotics).

{# B Vegetation diversity is low or has > 10% to 50% cover of exotics.

{~ C  Vegetation is dominated by exotic species (>50% cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric
17a. Is vegetation present?
{* Yes {" No If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17¢ for non-marsh wetlands.
{T A 225% coverage of vegetation
{™ B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider structure

in airspace above the assessment area (AA) and the wetland type (WT) separately.
AA WT

& {(TA (A Canopy closed, or nearly closed, with natural gaps associated with natural processes
o

S {¢ B (& B Canopy present, but opened more than natural gaps
O {"C (= C Canopy sparse or absent

% {TA {"A Dense mid-story/sapling layer

® f{«B (& B Moderate density mid-story/sapling layer

§ {"C {C Mid-story/sapling layer sparse or absent

o {(TA (A Dense shrub layer

E {¢ B (e B Moderate density shrub layer

® ¢ C {C Shrub layer sparse or absent

o {TA {TA Dense herblayer

% {¢# B {e B Moderate density herb layer

{TC {C Herblayer sparse or absent

Snags — wetland type condition metric (skip for all marshes)
{~ A Large snags (more than one) are visible (> 12-inches DBH, or large relative to species present and landscape stability).
{#B NotA

Diameter Class Distribution — wetland type condition metric (skip for all marshes)

{~ A Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

{~ B  Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12-inch DBH.

{# C  Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris — wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.

{~ A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
{#B NotA

Vegetation/Open Water Dispersion — wetland type/open water condition metric (evaluate for Non-Tidal Freshwater

Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.

{"B {~C

()

L. )
Hydrologic Connectivity — assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)
Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization,
diversion, man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

{« A Overbank and overland flow are not severely altered in the assessment area.

{~ B  Overbank flow is severely altered in the assessment area.

{~ C Overland flow is severely altered in the assessment area.
{~ D Both overbank and overland flow are severely altered in the assessment area.

Notes
Wetland is in an active cattle field that is maintained



NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetland Site Name Wetlands F Date 11-23-21
Wetland Type Headwater Forest Assessor Name/Organization J.Hessler/WEI
Notes on Field Assessment Form (Y/N) YES
Presence of regulatory considerations (Y/N) YES
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) NO
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition HIGH
Sub-Surface Storage and Retention Condition HIGH
Water Quality Pathogen Change Condition HIGH
Condition/Opportunity HIGH
Opportunity Presence? (Y/N) YES
Particulate Change Condition MEDIUM
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Soluble Change Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence? (Y/N) YES
Physical Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) YES
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Physical Structure Condition LOW
Landscape Patch Structure Condition LOW
Vegetation Composition Condition MEDIUM
Function Rating Summary
Function Metrics/Notes Rating
Hydrology Condition HIGH
Water Quality Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence? (Y/N) YES
Habitat Condition LOW

Overall Wetland Rating MEDIUM




NC WAM WETLAND ASSESSMENT FORM
Accompanies User Manual Version 5

USACE AID#: NCDWR #:
Project Name Laurel Valley Mitigation Site Date of Evaluation 11-23-21
Applicant/Owner Name Wildlands Engineering Inc. (WE) Wetland Site Name Wetlands G
Wetland Type Headwater Forest Assessor Name/Organization J.Hessler/WEI
Level Il Ecoregion Blue Ridge Mountains Nearest Named Water Body East Prong Hunting Creek
River Basin Catawba USGS 8-Digit Catalogue Unit 03050101
County Burke NCDWR Region Mooresville
{"Yes {* No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 35.701208/-81.646506

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on last page if evidence of stressors is apparent. Consider departure from reference, if
appropriate, in recent past (for instance, approximately within 10 years). Noteworthy stressors include, but are not limited
to the following.
» Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
» Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby
septic tanks, underground storage tanks (USTs), hog lagoons, etc.)
» Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
» Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? {#*Yes { No

Regulatory Considerations - Were regulatory considerations evaluated? {o Yes {"No IfYes, check all that apply to the assessment area.
- Anadromous fish

I Federally protected species or State endangered or threatened species

I NCDWR riparian buffer rule in effect

(I Abuts a Primary Nursery Area (PNA)

(I Publicly owned property

(I N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

[¥ Abuts a stream with a NCDWAQ classification of SA or supplemental classifications of HQW, ORW, or Trout

(I Designated NCNHP reference community

I Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

What type of natural stream is associated with the wetland, if any? (check all that apply)

& Blackwater

{« Brownwater

(I Tidal (if tidal, check one of the following boxes) {"Lunar  {" Wind {" Both

Is the assessment area on a coastal island? {"Yes {* No

Is the assessment area's surface water storage capacity or duration substantially altered by beaver? {"Yes {*No
Does the assessment area experience overbank flooding during normal rainfall conditions? {"Yes {* No

1. Ground Surface Condition/Vegetation Condition — assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure

(VS) in the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable,

then rate the assessment area based on evidence of an effect.

GS VS

{# A {« A Notseverely altered

{"B {"B Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive
sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
less diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration — assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and

duration (Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only,

while a ditch > 1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf  Sub

{# A {& A Water storage capacity and duration are not altered.

{"B {"B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).

{TC {"C Waterstorage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation
change) (examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)
Check a box in each column for each group below. Select the appropriate storage for the assessment area (AA) and the wetland
type (WT).

3a. A (A Majority of wetland with depressions able to pond water > 1 foot deep
{TB {B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
{TC {C Majority of wetland with depressions able to pond water 3 to 6 inches deep
{# D {« D Depressions able to pond water < 3 inches deep

3b. { A  Evidence that maximum depth of inundation is greater than 2 feet
{7~ B  Evidence that maximum depth of inundation is between 1 and 2 feet
{# C  Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape
feature. Make soil observations within the 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for
regional indicators.

4a. Sandy soil

Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

Loamy or clayey soils not exhibiting redoximorphic features

Loamy or clayey gleyed soil

Histosol or histic epipedon

4pb. (% Soil ribbon < 1 inch
Soil ribbon = 1 inch
4¢c. (& No peat or muck presence
- A peat or muck presence

~
W>» W> MOO >

Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub).

Examples of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf  Sub

{T A {« A Little or no evidence of pollutants or discharges entering the assessment area

{# B {B Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

{TC «{C Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and
potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources
draining to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the

assessment area (5M), and within 2 miles and within the watershed draining to the assessment area (2M). Effective riparian buffers

are considered to be 50 feet wide in the Coastal Plain and Piedmont ecoregions and 30 feet wide in the Blue Ridge Mountains ecoregion.
WS 5M 2M

A VA [¥A =10% impervious surfaces

B ["B [ B Confined animal operations (or other local, concentrated source of pollutants)

[TC [¥C [¥C =20% coverage of pasture

[TD I'D [ D =220% coverage of agricultural land (regularly plowed land)

[TE [TE [¥E =220% coverage of maintained grass/herb

[TF I"F [¥F =220% coverage of clear-cut land

"G [T G [ G Littleorno opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in

the watershed or hydrologic alterations that prevent dainage and/or overbank flow from affectio the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)
7a. Is assessment area within 50 feet of a tributary or other open water?
{*Yes {"No If Yes, continue to 7b. If No, skip to Metric 8.
7b. How much of the first 50 feet from the bank is weltand? (Wetland buffer need only be present on one side of the water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)
® = 50 feet
From 30 to < 50 feet
From 15 to < 30 feet
From 5 to < 15 feet
/ < 5 feet or buffer bypassed by ditches
7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.
{" <15-feetwide (& > 15-feetwide { Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
{" Yes {# No
7e. s tributary or other open water sheltered or exposed?
i+ Sheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
{™ Exposed — adjacent open water with width = 2500 feet or regular boat traffic.

BI0IS)
moow>

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes
and Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp

Forest only)
Check a box in each column. Select the average width for the wetland type at the assessment area (WT) and the wetland complex at the

assessment area (WC). See User Manual for WT and WC boundaries.

WT WC

A A 2> 100 feet

"B (B From 80 to < 100 feet
{"C «{°C From 50 to < 80 feet
"D ¢ D From 40 to <50 feet
{"E (" E From 30 to <40 feet
{F «{°F From 15to < 30 feet
{"G +«G From5to<15feet
{H {"H <5feet



9.

10.

1.

12.

13.

14.

15.

16.

Inundation Duration — assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.

{~ A Evidence of short-duration inundation (< 7 consecutive days)

{+ B Evidence of saturation, without evidence of inundation

{~ C  Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)
Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

{¢ A Sediment deposition is not excessive, but at approximately natural levels.

{~ B  Sediment deposition is excessive, but not overwhelming the wetland.

{~ C  Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric
Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wC FW (if applicable)
- 2 500 acres
From 100 to < 500 acres
From 50 to < 100 acres
From 25 to < 50 acres
From 10 to < 25 acres
From 5 to < 10 acres
From 1 to <5 acres
From 0.5 to < 1 acre
From 0.1 to < 0.5 acre
From 0.01 to < 0.1 acre
< 0.01 acre or assessment area is clear-cut
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Wetland Intactness — wetland type condition metric (evaluate for Pocosins only)

{™ A Pocosin is the full extent (= 90%) of its natural landscape size.
{~ B  Pocosin is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
metric naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility
line corridors the width of a four-lane road or wider, urban landscapes, fields (pasture open and agriculture), or water > 300 feet wide.

Well Loosely

{TA {"A 2500 acres

{"B {"B From 100 to < 500 acres

{"C {~C From50 to < 100 acres

{# D f{«D From10to <50 acres

{TE {"E <10acres

{T"F {"F Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
{™ Yes {" No Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas 2 40 feet wide such as fields, development, roads, regularly maintained utility line corridors and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directiions? If the assessment area is clear-cut,
select option "C."

A 0
(*B 1to4
{"C 5to8

Vegetative Composition — assessment area condition metric (skip for all marshes and Pine Flat)

{" A Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

{# B Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species
characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or
clearing. It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

{™ C Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in
at least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)
{# A Vegetation diversity is high and is composed primarily of native species (<10% cover of exotics).

{™ B  Vegetation diversity is low or has > 10% to 50% cover of exotics.

{~ C  Vegetation is dominated by exotic species (>50% cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric
17a. Is vegetation present?
{* Yes {" No If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17¢ for non-marsh wetlands.
{T A 225% coverage of vegetation
{™ B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider structure

in airspace above the assessment area (AA) and the wetland type (WT) separately.
AA WT

& (¢ A ({&A Canopy closed, or nearly closed, with natural gaps associated with natural processes
o

S {"B ("B Canopy present, but opened more than natural gaps
O {"C (= C Canopy sparse or absent

% {# A {« A Dense mid-story/sapling layer

® (B ("B Moderate density mid-story/sapling layer

§ {"C {C Mid-story/sapling layer sparse or absent

o {(TA (A Dense shrub layer

E {¢ B (e B Moderate density shrub layer

® ¢ C {C Shrub layer sparse or absent

o {TA {TA Dense herblayer

% {¢# B {e B Moderate density herb layer

{TC {C Herblayer sparse or absent

Snags — wetland type condition metric (skip for all marshes)
{~ A Large snags (more than one) are visible (> 12-inches DBH, or large relative to species present and landscape stability).
{#B NotA

Diameter Class Distribution — wetland type condition metric (skip for all marshes)

{~ A Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

{~ B  Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12-inch DBH.

{# C  Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris — wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.

{~ A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
{#B NotA

Vegetation/Open Water Dispersion — wetland type/open water condition metric (evaluate for Non-Tidal Freshwater

Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.

{"B {~C

()

L. )
Hydrologic Connectivity — assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)
Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization,
diversion, man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

{« A Overbank and overland flow are not severely altered in the assessment area.

{~ B  Overbank flow is severely altered in the assessment area.

{~ C Overland flow is severely altered in the assessment area.
{~ D Both overbank and overland flow are severely altered in the assessment area.

Notes



Wetland Site Name

NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetlands G

Wetland Type

Headwater Forest

Date
Assessor Name/Organization

11-23-21

J.Hessler/WEI

Notes on Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) YES
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) NO
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition HIGH
Sub-Surface Storage and Retention Condition HIGH
Water Quality Pathogen Change Condition HIGH
Condition/Opportunity HIGH
Opportunity Presence? (Y/N) YES
Particulate Change Condition HIGH
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Soluble Change Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence? (Y/N) YES
Physical Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Physical Structure Condition LOW
Landscape Patch Structure Condition LOW
Vegetation Composition Condition MEDIUM
Function Rating Summary
Function Metrics/Notes Rating
Hydrology Condition HIGH
Water Quality Condition HIGH
Condition/Opportunity HIGH
Opportunity Presence? (Y/N) YES
Habitat Condition LOW

Overall Wetland Rating

HIGH




APPENDIX 4
Supplementary Design Information



Table 1: E Prong Hunting Creek Reach 1

Designed Conditions

Notation Units = : Notes
min max design
stream type C4
drainage area DA sq mi 1.53
bankfull design discharge Qykt cfs 116.0
Cross-Section Features
bankfull cross-sectional area Apie SF 33.0
side slopes H:V ft/ft 4.0
channel bottom width D e feet 8.5
bankfull wetted perimeter WP ¢ feet 25.0
bankfull hydraulic radius I bk feet 1.3
mannings 'n' 0.040
average velocity during bankfull event Vot fps 35
width at bankfull Wkt feet 24.5
mean depth at bankfull dyr feet 1.3
bankfull width to depth ratio Wik Aok 18 Design Parameters
maximum depth at bankfull o feet 1.6 2.0
max depth ratio o/ doie 1.2 1.5 1.5 Design Parameters
bank height ratio BHR 1.0 1.0 Design Parameters
floodprone area width Wipa feet 54 123
entrenchment ratio ER 2.2 5.0
Slope
valley slope Sqalley feet/ foot 0.0075
channel slope S channel feet/ foot 0.0058 0.0068 0.0060
Riffle Features
riffle slope Siiffle feet/ foot 0.0069 0.0232
riffle slope ratio Sine/ S channel 1.2 34 Reference Range
Pool Features
pool slope Spool feet/ foot 0.0000 0.0027
pool slope ratio Spool/Schannel 0.00 0.40 Reference Range
pool-to-pool spacing Loy feet 39 152
pool spacing ratio Ly o/ Wke 1.6 6.2 Reference Range
maximum pool depth at bankfull dpool feet 2.7 4.0
pool depth ratio dpool/doks 2.0 3.0 Reference Range
pool width at bankfull Wpool feet 24.5 39.2
pool width ratio Wpool/ Woke 1.0 1.6 Reference Range
pool cross-sectional area at bankfull Apool SF 36.3 82.5
pool area ratio Apool/ Avke 1.1 2.5 Design Parameters
Pattern Features
sinuosity K 1.10 1.30 1.20 Design Parameters
belt width Wit feet 49 162
meander width ratio Wit/ Wit 2.0 6.6 Design Parameters
linear wavelength LW feet 147 294
linear wavelength ratio LW/wye 6.0 12.0 Design Parameters
meander length L, feet 184 368
meander length ratio Lo/Woie 7.5 15.0 Reference Range
radius of curvature R, feet 49 74
radius of curvature ratio R/ Wik 2.0 3.0 Design Parameters
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Table 1: East Prong Hunting Creek Reach 2

Designed Conditions

Notation Units = : Notes
min max design
stream type C4
drainage area DA sq mi 1.99
bankfull design discharge Qykt cfs 129.0
Cross-Section Features
bankfull cross-sectional area Apie SF 33.0
side slopes H:V ft/ft 4.0
channel bottom width D e feet 8.5
bankfull wetted perimeter WP ¢ feet 25.0
bankfull hydraulic radius I bk feet 1.3
mannings 'n' 0.040
average velocity during bankfull event Vot fps 4.1
width at bankfull Wkt feet 24.5
mean depth at bankfull dyr feet 1.3
bankfull width to depth ratio Wik Aok 18 Design Parameters
maximum depth at bankfull o feet 1.6 2.0
max depth ratio o/ doie 1.2 1.5 1.5 Design Parameters
bank height ratio BHR 1.0 1.0 Design Parameters
floodprone area width Wipa feet 54 123
entrenchment ratio ER 2.2 5.0
Slope
valley slope Sqalley feet/ foot 0.0105
channel slope S channel feet/ foot 0.0081 0.0095 0.0085
Riffle Features
riffle slope Siiffle feet/ foot 0.0097 0.0325
riffle slope ratio Sine/ S channel 1.2 34 Reference Range
Pool Features
pool slope Spool feet/ foot 0.0000 0.0038
pool slope ratio Spool/Schannel 0.00 0.40 Reference Range
pool-to-pool spacing Loy feet 39 152
pool spacing ratio Ly o/ Wke 1.6 6.2 Reference Range
maximum pool depth at bankfull dpool feet 2.7 4.0
pool depth ratio dpool/doks 2.0 3.0 Reference Range
pool width at bankfull Wpool feet 24.5 39.2
pool width ratio Wpool/ Woke 1.0 1.6 Reference Range
pool cross-sectional area at bankfull Apool SF 36.3 82.5
pool area ratio Apool/ Avke 1.1 2.5 Design Parameters
Pattern Features
sinuosity K 1.10 1.30 1.20 Design Parameters
belt width Wit feet 49 162
meander width ratio Wit/ Wit 2.0 6.6 Design Parameters
linear wavelength LW feet 147 294
linear wavelength ratio LW/wye 6.0 12.0 Design Parameters
meander length L, feet 184 368
meander length ratio Lo/Woie 7.5 15.0 Reference Range
radius of curvature R, feet 49 74
radius of curvature ratio R/ Wik 2.0 3.0 Design Parameters
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Table 1: UT1 Reach 2

Designed Conditions

Notation Units = : Notes
min max design
stream type C4
drainage area DA sq mi 0.21
bankfull design discharge Qykt cfs 29.0
Cross-Section Features
bankfull cross-sectional area Apie SF 8.0
side slopes H:V ft/ft 3.0
channel bottom width D e feet 5.0
bankfull wetted perimeter WP ¢ feet 11.3
bankfull hydraulic radius I bkt feet 0.7
mannings 'n' 0.040
average velocity during bankfull event Vot fps 35
width at bankfull Whks feet 11.0
mean depth at bankfull dyr feet 0.7
bankfull width to depth ratio Wik Aok 15 Design Parameters
maximum depth at bankfull o feet 0.9 1.1
max depth ratio o/ doie 1.2 1.5 1.5 Design Parameters
bank height ratio BHR 1.0 1.0 Design Parameters
floodprone area width Wipa feet 24 55
entrenchment ratio ER 2.2 5.0
Slope
valley slope Sqalley feet/ foot 0.0168
channel slope S channel feet/ foot 0.0129 0.0153 0.0140
Riffle Features
riffle slope Siiffle feet/ foot 0.0155 0.0519
riffle slope ratio Sife/S channel 1.2 34 Reference Range
Pool Features
pool slope Spool feet/ foot 0.0000 0.0038
pool slope ratio Spool/Schannel 0.00 0.25 Reference Range
pool-to-pool spacing Lo feet 18 68
pool spacing ratio Lo/ Wie 1.6 6.2 Reference Range
maximum pool depth at bankfull dpool feet 1.5 2.2
pool depth ratio dpool/doke 2.0 3.0 Reference Range
pool width at bankfull Wpool feet 11.0 17.6
pool width ratio Wpool/ Whkf 1.0 1.6 Reference Range
pool cross-sectional area at bankfull Apool SF 8.8 20.0
pool area ratio Apool/ Avke 1.1 2.5 Design Parameters
Pattern Features
sinuosity K 1.10 1.30 1.20 Design Parameters
belt width Whit feet 22 73
meander width ratio Wt/ Wkt 2.0 6.6 Design Parameters
linear wavelength LW feet 66 132
linear wavelength ratio LW/wy¢ 6.0 12.0 Design Parameters
meander length L feet 83 165
meander length ratio L/Woks 7.5 15.0 Reference Range
radius of curvature R, feet 22 33
radius of curvature ratio R/ Wik 2.0 3.0 Design Parameters
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Table 1: UT2

. X Designed Conditions
Notation Units = - Notes
min max design
stream type C4
drainage area DA sq mi 0.24
bankfull design discharge Qpkf cfs 33.0
Cross-Section Features
bankfull cross-sectional area Apie SF 8.0
side slopes H:V ft/ft 3.0
channel bottom width D e feet 5.0
bankfull wetted perimeter WP ¢ feet 11.3
bankfull hydraulic radius I bkt feet 0.7
mannings 'n' 0.040
average velocity during bankfull event Vikf fps 4.0
width at bankfull Whks feet 11.0
mean depth at bankfull dyr feet 0.7
bankfull width to depth ratio Wik Aok 15 Design Parameters
maximum depth at bankfull o feet 0.9 1.1
max depth ratio o/ doie 1.2 1.5 1.5 Design Parameters
bank height ratio BHR 1.0 1.0 Design Parameters
floodprone area width Wipa feet 24 55
entrenchment ratio ER 2.2 5.0
Slope
valley slope Sqalley feet/ foot 0.0230
channel slope S channel feet/ foot 0.0177 0.0209 0.0185
Riffle Features
riffle slope Siiffle feet/ foot 0.0212 0.0711
riffle slope ratio Sine/ S channel 1.2 34 Reference Range
Pool Features
pool slope Spool feet/ foot 0.0000 0.0052
pool slope ratio Spool/Schannel 0.00 0.25 Reference Range
pool-to-pool spacing Loy feet 18 68
pool spacing ratio Ly o/ Wke 1.6 6.2 Reference Range
maximum pool depth at bankfull dpool feet 1.5 2.2
pool depth ratio dpool/doks 2.0 3.0 Reference Range
pool width at bankfull Wpool feet 11.0 17.6
pool width ratio Wpool/ Woke 1.0 1.6 Reference Range
pool cross-sectional area at bankfull Apool SF 8.8 20.0
pool area ratio Apool/ Avke 1.1 2.5 Design Parameters
Pattern Features
sinuosity K 1.10 1.30 1.20 Design Parameters
belt width Wit feet 22 73
meander width ratio Wit/ Wit 2.0 6.6 Design Parameters
linear wavelength LW feet 66 132
linear wavelength ratio LW/wye 6.0 12.0 Design Parameters
meander length L, feet 83 165
meander length ratio Lo/Woie 7.5 15.0 Reference Range
radius of curvature R, feet 22 33
radius of curvature ratio R/ Wik 2.0 3.0 Design Parameters

X:\Shared\Projects\W02187_Laurel_Valley\Design\Stream Design\Typical Design\Design Parameters & Typical Section.xlsm, Design Parameters -
uT2



Cross Section 1, EPHC Reach 1
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Cross Section 2, EPHC Reach 2
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Cross Section 3, EPHC Reach 2
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Cross Section 4, UT2
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Cross Section 5, UT2
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Cross Section 6, UT2
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Cross Section 7, UT1 Reach 2
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Cross Section 8, UT1 Reach 2
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Cross Section 9, UT1 Reach 2
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East Prong Hunting Creek
Pebble Count Particle Distribution
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UT1
Pebble Count Particle Distribution
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UuT2
Pebble Count Particle Distribution
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East Prong Hunting Creek - XS1
Pavement-Subpavement Particle Distribution
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East Prong Hunting Creek - XS3
Pavement-Subpavement Particle Distribution
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Pavement-Subpavement Particle Distribution
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PEBBLE COUNT FIELD FORM

Project Name: Laure!  Valley Data Collected hyz NBH / ST
Location: £.Prong - Hus«*‘mj} Ceeek XS} Data Collected On: /. / 2Y / 20
Tob #: IReach: 2.
Date: “1/241 2.0 Cross Section#: XS |
Diameter (mm) Particle Count Totel
Particle Class —T— —
~
ilt/Clay 0000 | 0.062 [ f J'LH It
exy fine 0062 | 0125 [%s W
0125 | o250 ||
[Medium 0250 | osw | 1 M }HT : ( QC"\/
oarse 05 w T |
ery Coarse 1.0 2.0 H M M
Very Fine 2.0 2.8
Very Fine 2.8 40 1 W J,H’T
4.0 s7 W L
57 so 1111 - .
Medium 8.0 13 J\WHT W /‘LHI
Medium 11.3 16.0 M \) | LH«( )m
Coarse wo | 226 | TN
Coatse 226 2 [T N M /” H
Very Coarse 32 s LT 11
Very Coarse 45 o [T U W1 Ut , ‘
¥ 64 o M il W DH/
90 28 1! '
128 190 - | W /\’m/ D/\’\/
180 256
256 362 '
362 512
Medium 512 | 1024
Large/Very Large | 1024 | 2048
BRI - Iedr S A
_BEDROCK . [Bedrock 2048 Tz‘())::: [ esotd pfimw&fg / Fone

Largest Particle (mm):

KO

X:\Shared\Asset Management\Monitoring Templates\Sediment\PebbleCount Field Form




aiceSze istr to e o

s S S® ES &% ° §83 € 55 ¢
100
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\
80 :
N
70 !
x \
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w
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wl 40
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30
N\
20 ‘\
10
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0 ~
GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
’ Coarse Fine Coarse  Medium Fine silt Clay
0.0 31.2 36.5 10.8 16.2 4.5 0.8
SIEVE PERCENT SPEC* PASS?
SIZE FINER PERCENT (X=NO) XS-1 Subpavement, CDB, NBH, SNT
3 100.0
2 93.6
1 78.0
0.375 46.1 _ -
#4 32.3 PL= Pi=
#10 21.5 Coefficients
#18 14.0 Dgo= 41.7027  Dgg= 33.0813 Dgo= 7465
#35 6.7 Dgo= 10.8829 D3p= 4.0487 D15= 925
#60 22 D10= 0.6940 Cy= 21.25 Ce= 1
ﬁgg (1)2 Classification
: USCS= GwW AASHTO=
Remarks

Total Weight: 7631.86g
Secondary Axis: 3.30",2.70"

(no specification provided)

Location: Stream E: Prong Hunting Creek
Date: 08-21-20

summ t ng hee ring Client: Wildlands Engineering, Inc.
Project: Laurel Valley

Ft. ill, South Carol na Proiect No: 6565.1.0002 Fiqure

Tested By: JC Checked By: MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.1.0002
Location: Stream E: Prong Hunting Creek
Material Description: XS-1 Subpavement, CDB, NBH, SNT
Date: 08-21-20
USCS Classification: GW
Testing Remarks: Total Weight: 7631.86g
Secondary Axis: 3.30", 2.70"

Tested by: JIC Checked by: MH
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
7631.86 0.00 0.00 3 0.00 100.0
2 486.10 93.6
1 1676.00 78.0
0.375 4110.90 46.1
#4 5168.20 323
#10 5989.20 21.5
#18 6561.10 14.0
#35 7119.20 6.7
#60 7460.40 2.2
#120 7558.90 1.0
#230 7575.60 0.7
Cobbles Gravel Sand
Coarse Fine Total Coarse Medium Fine Total
0.0 312 36.5 67.7 10.8 16.2 4.5 31.5
Ds D10 D1s D20 D30 D40 Dso Dgo Dgo

0.4063 0.6940 1.0925 1.7380 4.0487 7.3799 10.8829 14.7465 27.2104
Fineness Cy Ce

Modulus

6.13 21.25 1.60

Summit Engineering

Silt

Dgs
33.0813

8/28/2020

Fines
Clay Total
0.8
Dgo Dgs

41.7027 55.1207
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
? Coarse Fine Coarse  Medium Fine Silt Clay
0.0 72.2 10.7 2.7 7.9 6.0 0.5
SIEVE PERCENT SPEC." PASS?
SIZE FINER PERCENT (X=NO) XS-1 Bar Sample, CDB, NBH, SNT
3 100.0
2 90.9
1 404
0.375 214 _ _ _
44 171 PL= LL= Pl=
#10 14.4 Coefficients
#18 11.9 Dgo= 49.8790  Dgg= 45.7033 Deo= 33.0277
#35 7.7 Dgo= 29.1436  D3p= 20.4362 D15= 2.6416
#60 3.0 D10= 0.7119 Cu= 46.39 CC= 17.76
#120 0.9 g gs
Classification
#230 0.4 USCS= GP AASHTO=
Remarks

Total Weight: 5771.89g
Secondary Axis: 3.41",3.06"

(no specification provided)

Location: East Prong Hunting Creek
Date: 08-21-20

summ t ng neer ng Client: Wildlands Engineering, Inc.
Project: Laurel Valley

Ft i South Caro na P 6565

Tested By: FG Checked By: MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.1.0002
Location: East Prong Hunting Creek
Material Description: XS-1 Bar Sample, CDB, NBH, SNT
Date: 08-21-20
USCS Classification: GP
Testing Remarks: Total Weight: 5771.89g
Secondary Axis: 3.41", 3.06"

Tested by: FG Checked by: MH

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) {grams) (grams) Size (grams) Finer
5771.89 0.00 0.00 3 0.00 100.0
2 525.85 90.9
1 3439.70 404
0.375 4539.20 214
#4 4787.40 17.1
#10 4941.40 14.4
#18 5087.60 11.9
#35 5328.70 7.7
#60 5600.70 3.0
#120 5720.80 0.9
#230 5748.10 0.4
Gravel Sand
Cobbles Coarse Fine Total Coarse Medium Fine Total
0.0 72.2 10.7 829 2.7 7.9 6.0 16.6
Ds D1g D1s D20 D3o Dao Dso Dgo Dgo
0.3456 0.7119 2.6416 7.2873 204362 25.2321 29.1436 33.0277 424644
Moduus Cu  Cc
7.21 46.39 17.76

Summit Engineering

8/28/2020

Fines
Silt Clay Total
0.5
Dgs5 Dgo Dog
457033 49.8790 56.5945



PEBBLE COUNT FIELD FORM

Project Name:

Laurel Volley

Data Collected By: NBH / ST

Largest Particle (mm):

180

X:\Shared\Asset Management\Monitoring Templates\Sediment\PebbleCount Field Form

Location: E. Prong Huntng Data Collected On: 7/ 249/ 2:0
ob #: Reach: A
Date: Cross Section #: X 53
. Diameter (mm) Particle Count
Farticle Class min | max Riffle T:Uj j fm___ o
0000 | ooc2 | |
0062 | 0125 Wt M )
o125 | o2s0 | |
0250 | os00 |1\ W M
05 10
Vesy Coarse 10 20 |\ W Wmr
20 2.8 ‘ M M
28 4.0
40 5.7 ” “ )m M
5.7 so I\
80 113 \ , T
s | w60 MO URC I DR L0 W -
16.0 22.6 ”H o M / ‘ 1o
22.6 32 M m’f u/\’\/ M‘
Very Coarse 32 s AT W
Very Coarse 45 64 M M H\\ \)M/ W 70
64 o W 1 ’
90 28 |\ IX&){ W O
128 | 180 1 '
180 26 | ‘)XX W !
256 362 /o0
362 512
512 | 1024
Large/Very Lage | 1024 | 2048
BEDROCK . |Bedrock 2048 | >2048
Total:




a ceSze istrb ton epo
100 \ k
90
\
80 \
j
70 !
. \
1] 60 .
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: A\
E 50
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1] 40
N A
30 .
20 \
E
10 : ,
NG _
0 ‘ -
1 0.
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 31.6 33.6 10.5 18.6 5.1 0.6
SIEVE PERCENT SPEC.” PASS?
SIZE FINER PERCENT {X=NO) Downstream Subpavement, XS-3, CDB, NBH, SNT
3 100.0
2 100.0
1 78.4
0.375 493 _ -
#4 34.8 PL= Pl=
#10 243
#18 15.6 Dgp= 34.5886 Dgo= 3732
#35 73 Dgg= 9.7943 Dis= 551
#60 2.3 D10= 0.6410 Ce=
e o8 Classification
: USCS= GW AASHTO=
Remarks
Total Dry Weight: 6456.34g
Secondary Axis: 3.60", 2.82"
(no specification provided)
Location: East Prong Hunting Creek
Date: 08-21-20
summ t Engineering Client: Wildlands Engineering, Inc.

Project: Laurel Valley

Ft. South Caro ina No: 6565.10002

Tested By: FG Checked By: MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.L.0002
Location: East Prong Hunting Creek
Material Description: Downstream Subpavement, XS-3, CDB, NBH, SNT
Date: 08-21-20
USCS Classification: GW
Testing Remarks: Total Dry Weight: 6456.34g
Secondary Axis: 3.60",2.82"

Tested by: FG Checked by: MH

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) (grams) (grams) Size (grams) Finer
6456.34 0.00 0.00 3 0.00 100.0
2 0.00 100.0
1 1397.50 78.4
0.375 3272.00 493
#4 4208.60 348
#10 4889.00 243
#18 5449.20 15.6
#35 5986.60 7.3
#60 6307.70 2.3
#120 6402.00 0.8
#230 6421.60 0.5
Gravel Sand
Cobbles Coarse Fine Total Coarse Medium Fine Total
0.0 31.6 336 65.2 10.5 18.6 5.1 342
Ds D1g D1s D20 D30 D4o Dso Dso Dgo
0.3885 0.6410 0.9551 1.4045 3.3543 6.2968 9.7943 143732 26.5371
Moduws Cu  Ce
5.97 22.42 1.22

Summit Engineering

8/28/2020

Fines
Silt Clay Total
0.6
Dgs Dgo Dgs
30.2384 34.5886 40.2840
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
? Coarse Fine Coarse Medium Fine Silt Clay
0.0 10.9 31.0 9.7 21.8 24.9 1.7
SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO) Downstream Bar Sample, CDB, NBH, SNT
3 100.0
2 100.0
1 94.1
0.375 73.3 _ — -
44 581 PL= LL= Pl=
#10 48.4 Coefficients
#18 403 Dgo= 19.9916  Dgs= 1 443 Dgo= 5.2931
#35 30.7 Dgg= 2.3577 D3g= 0 46 D15= 0.2869
#60 11.5 D1g= 0.2337 Cy= 22 Cc= 0.19
ﬁ;gg %z Classification
: USCS= Sp AASHTO=
Remarks

(no specification provided)

Location: East Prong Hunting Creek

Summ t ngineering

t l. South Carol na

Tested By: FG

Total Weight: 4068.54¢g
Secondary Axis: 2.23", 1.89"

Date: 08-21-20

Client: Wildlands Engineering, Inc.
Project: Laurel Valley

Proiect No: 6565..0002 Fiaure

Checked By: MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.L0002
Location: East Prong Hunting Creek
Material Description: Downstream Bar Sample, CDB, NBH, SNT
Date: 08-21-20
USCS Classification: SP
Testing Remarks: Total Weight: 4068.54g
Secondary Axis: 2.23", 1.89"

Tested by: FG Checked by: MH
Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) {grams) Size (grams) Finer
4068.54 0.00 0.00 3 0.00 100.0
2 0.00 100.0
1 241.80 94.1
0.375 1084.40 73.3
#4 1706.00 58.1
#10 2100.30 484
#18 2427.50 40.3
#35 2818.20 30.7
#60 3601.80 11.5
#120 3948.70 2.9
#230 4001.70 1.6

Gravel Sand
Cobbles Coarse Fine Total Coarse Medium Fine Total
0.0 10.9 31.0 41.9 9.7 21.8 249 56.4
Ds D10 D1s D20 D3o D4o Dso Dgo Dgo

0.1671  0.2337 0.2869  0.3404 0.4846 0.9692 23577 52931 12.5538

Fineness
Modulus

434 22.65 0.19

Cu Ce

Summit Engineering

8/28/2020

Fines
Silt Clay Total
1.7
Dgs Dgo Dgs5

15.6443 19.9916 27.1342



Project Name:
Location:
Job #:

Date:

PEBBLE COUNT FIELD FORM

}in - DB Ricovd

Lav @.L,a VIV LLM'\ Data Collected By:
v -rz_ - )( S l_’{ Data Collected On:
Reach:

A/1] 20

Particle Class

SILT/CLAY

Silt/Cla
Ve - fine
Fine
Medium
Coarsc

Ve rCoarse

Diameter (mm)

min

0.000

0.062

0.125

0.250

0.5

1.0

20

28

40

5.7

8.0

11.3

16.0

22.6

32

45

64

90

128
180

512
1024

2048

Largest Particle (mm):

max

1.0
20
2.8
4.0
5.7

8.0

22.6
32
45
64
90
128
180
256
362
512
1024
2048
>2048

Total:

Cross Section #:

Particle Count

Riffle

Lo Suvb Pt A

\\192.168.5.8\shared\Technical Guidance\Templates\Sediment\PebbleCount Field Form
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
¢ Coarse Fine Coarse Medium Fine Silt Clay
0.0 25.9 40.1 104 18.6 4.6 0.4
SIEVE PERCENT SPEC.” PASS?
SIZE FINER PERCENT (X=NO)
3 100.0
2 100.0
1 85.2
0.375 47.1 — —
#4 34.0 PL= PI=
#10 23.6
#18 15.0 Dgp= 29.4805 Dgo= 6107
#35 6.5 Dgo= 10.4275 D15= 987
#60 1.6 D1p= 0.6761 Ce= 1
ﬁgg 82 Classification
: USCS= GW AASHTO=
Remarks
Total Weight: 3065.10g
Secondary Axis: 4.20",2.55"
(no specification provided)
Location: UT2, XS-4, Subpavement CDB/NH 09-01-20
Date: 10-29-20
s umm it n g i neern g Client: Wildlands Engineering, Inc.

Project: Laurel Valley

Ft il South Caroina

Tested By: FG Checked By: MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.L.0002
Location: UT2, XS-4, Subpavement CDB/NH 09-01-20
Date: 10-29-20
USCS Classification: GW
Testing Remarks: Total Weight: 3065.10g
Secondary Axis: 4.20", 2.55"

Tested by: FG Checked by: MH
Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
3065.10 0.00 0.00 3 0.00 100.0
2 0.00 100.0
1 453.50 85.2
0.375 1620.30 47.1
#4 2021.81 34.0
#10 2343.02 23.6
#18 2604.81 15.0
#35 2864.81 6.5
#60 3016.44 1.6
#120 3049.50 0.5
#230 3055.66 0.3

Gravel Sand
Cobbles Coarse Fine Total Coarse Medium Fine Total
0.0 25.9 40.1 66.0 10.4 18.6 4.6 33.6
Dg D1o D15 D2o D30 Dao Dsg Deo Dgo

0.4264 0.6761 0.9987 1.4890 3.4350 7.0575 10.4275 13.6107 22.0690
Fineness Cy Ce

Modulus
5.94 20.13 1.28

Summit Engineering

10/29/2020

Fines
Silt Clay Total
0.4
Dgs Dgo Dgs5

25.2519 29.4805 35.8101



Pro’ect Name:

PEBBLE COUNT FIELD FORM
Data Collected B :
Data Collected On:
Reach:

Cross Section #:

Particle Count /',W M
e

M
T i

W

T b

M

e i U/ﬁ }‘Lﬂ/

i WM

Location:
ob #:
Date: 0[ 2,0
Diameter (mm)
Particle Class
min max Riffle
SILT/CLAY |Silt/Cla 0.000 0.062
Ve fine 0.062 0.125
Fine 0.125 0.250
Medium 0.250 0.500
Coarse 0.5 1.0
1.0 2.0
Fine 2.0 2.8
2.8 4.0
4.0 5.7
5.7 8.0
8.0 11.3
113 16.0 I |
16.0 226
22,6 32
32 45
45 64
64 90
90 128 ‘ ’ l
128 | 180 1
180 256
256 362
362 512
512 1024
Lar e 1024 2048
2048 >2048
Total:

Largest Particle (mm):

155

\192.168.5.8\shared\Technical Guidance\Templates\Sediment\PebbleCount Field Form
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N
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100 10 0.1 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 30.0 33.0 8.8 22.7 5.0 0.5
SIEVE PERCENT SPEC.” PASS?
SIZE FINER PERCENT {X=NO)
3 100.0
2 100.0
1 80.0
0.375 499 _ — —
4 370 PL= LL= Pl=
#10 28.2 Coefficients
#18 18.2 D90= 33.5666 D85= 1076 Dso= 8662
#35 7.4 Dgp= 9.5680 D3p= 714 D15= 282
#60 1.9 D1o= 0.6058 Cu= 9 CC= 0
ﬁgg gz Classification
: uscs= Gp AASHTO=

Remarks
Total Weight: 3173.90g
Secondary Axis: 2.46", 2.66"

(no specification provided)

Location: UT2, XS-6, Subpavement CDB/NBH 09-01-20
Date: 10-29-20

Summit n 9 ineerin g Client: Wildlands Engineering, Inc.
Project: Laurel Valley

Ft. il South Caro ina P No: 656510002

Tested By: FG Checked By: MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.1.0002
Location: UT2, X8-6, Subpavement CDB/NBH 09-01-20
Date: 10-29-20
USCS Classification: GP
Testing Remarks: Total Weight: 3173.90g
Secondary Axis: 2.46", 2.66"

Tested by: FG

Checked by: MH

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
3173.90 0.00 0.00 3 0.00 100.0
2 0.00 100.0
1 633.40 80.0
0.375 1590.40 499
#4 1999.49 37.0
#10 2278.46 28.2
#18 2597.74 18.2
#35 2940.20 7.4
#60 3114.67 1.9
#120 3153.26 0.7
#230 3159.59 0.5
Cobbles Gravel Sand
Coarse Fine Total Coarse Medium Fine Total
0.0 30.0 33.0 63.0 8.8 22.7 5.0 36.5
Ds D1o D1s D2o D3o Dao Dso Dso Dgo
0.4026 0.6058 0.8282 1.1192 23714 5.8314 9.5680 13.8662 25.3695
Fi
v G G
5.85 22.89 0.67

Summit Engineering

Silt

Dgs
29.1076

10/29/2020

Fines
Clay Total
0.5
Dgo Dg5
33.5666 39.4946



PEBBLE COUNT FIELD FORM

Pro’ect Name: Data Collected B :

Location:

ob #:

Date:

Diameter (mm) Particle Count

Particle Class
min max Riffle w W
SILT/CLAY |Silt/Cla 0.000 0.062 ' ' ' LHT W

Ve fine 0.062 0.125

Fine 0125 0250 /(,M/ M
Medium 0250 osoo | HT AL

S i W

S by
o g

8.0 11.3

11.3 16.0

16.0 22.6

Yl
e

22,6 32 ,U/H/ U/H/ |
W

w—e M W e

64 90 LH’* ‘H

90 128 | ! H \ MW
128 180 :
180 256

256 362 M /
362 512

512 1024
1024 2048
2048 >2048

Total:

Largest Particle (mm): ll ;Z 0

\\192.168.5.8\shared\Technical Guidance\Templates\Sediment\PebbleCount Field Form
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GRAIN SIZE - mm

o +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 30.1 33.1 8.9 19.9 6.9 1.1
SIEVE PERCENT SPEC.” PASS?
SIZE FINER PERCENT {X=NO) 11-15-20
3 100.0
2 90.6
1 77.1
0.375 50.6 _ - =
44 36.8 PL= LL= PlI=
#10 27.9 Coefficients
#18 19.0 Dgp= 49.4119 Dgs= 38.0360 Dgo= 4189
#35 9.9 Dsp= 9.2881 D3p= 2.4801 D15= 463
#60 3.5 D1g= 0.5062 Cy= 26.51 C~ 0
#120 1.4 e -
4230 11 Classification
: USCS= GP AASHTO=
Remarks
Total Dry Weight: 3682.40g
Secondary Axis: 3.66",3.10"
(no specification provided)
Location: UT1, XS-7, Subpavement, NBH JMS
Date:
Summit Eng neeri ng Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Ft. il South Caro ina Proiect No:  6565..0002 Fiaure

Tested By: FG

Checked By MH



GRAIN SIZE DISTRIBUTION TEST DATA

Client: Wildlands Engineering, Inc.
Project: Laurel Valley
Project Number: 6565.1.0002

Location: UT1, XS-7, Subpavement, NBH JMS

Material Description: 11-15-20
USCS Classification: GP

Testing Remarks: Total Dry Weight: 3682.40g

Secondary Axis: 3.66", 3.10"

Tested by: FG

Dry Cumulative
Sample Pan Sieve
and Tare Tare Tare Weight Opening
{grams) {grams) (grams) Size
3682.40 0.00 0.00 3
2
1
0.375
#4
#10
#18
#35
#60
#120
#230
Gravel
Cobbles Coarse Fine Total Coarse
0.0 30.1 33.1 63.2 8.9
Ds D1o D15 D20 D3o
0.3089 0.5062 0.7463 1.0709 2.4801
Fi
Moduus O Cc
5.88 26.51 0.91

5.8098  9.2881

Checked by: MH

Cumulative
Weight
Retained Percent
(grams) Finer
0.00 100.0
347.10 90.6
844.60 771
1817.80 50.6
2326.21 36.8
2654.99 27.9
2980.99 19.0
3319.56 9.9
3552.65 35
3629.37 1.4
3643.18 1.1
Sand
Medium Fine Total
19.9 6.9 35.7
Dao Dso Dso Dso

Summit Engineering

13.4189 29.1808

11/23/2020

Fines
Silt Clay Total
1.1
Dgs Dgg Dgs

38.0360 494119 61.9204



Pro’ect Name:

Location:

ob #:

Date:

Particle Class

0

PEBBLE COUNT FIELD FORM

Data Collected B :

Diameter (mm) Particle Count ‘\
min max Riffle

SILT/CLAY [Silt/Cla 0000 0062 ‘
Ve fine 0062 0125 M W
Fine 0125 0250 ,

Medium 0250 | 0500 L\“Hd /i/h- M \ W LH‘}V
Coarse 0.5 10 {H' r\,!«/t/“ '
1.0 20 \‘ ] | W 5[ [/
20 28 , /H | %
2.8 4.0
40 57
5.7 8.0
80 1ns .
s | 160 | 1
160 | 226 DrH’
ao | = [IMT LEFE R
2 | s U LA WL
45 64 '/LJ— 1‘/H’ j{H’\'
64 90 \ f
90 128
128 180
180 256
256 362 M
362 512 7] M/
512 1024
Lare 1024 2048
2048 >2048
Total:

Largest Particle (mm): gi E )

\\192.168.5.8\shared\Technical Guidance\Templates\Sediment\PebbleCount Field Form



% Fines

1.9

Pl=

Deo=
D15=

a ceSze stri utio e o
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