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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 Cornbread Valley Draft Mitigation Plan, which
closed on October 15, 2022. 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.

Sincerely,

Kim Isenhour
Mitigation Project Manager
USACE Regulatory Division

Enclosures

Electronic Copies Furnished:
Shawn Wilkerson, Jake McLean—WEI
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MEMORANDUM
TO: Paul Wiesner, NC DMS
CC: Jacob Mclean, PE, CFM
FROM: Jacob Mclean, PE, CFM
DATE: December 22, 2022
RE: Cornbread Valley Mitigation Site

Little Tennessee River Basin 06010202

Macon County, NC

DMS ID No. 100175

DEQ Contract Number 0304-01

RFP Number 16-20190304

SAW-2020-02051

Response to NCIRT Mitigation Plan Comments

This memo documents NCIRT’s Draft Final Mitigation Plan review comments (in italics) received from Kim
Isenhour’s letter dated 11/22/2022, the project team’s responses (in blue), and where the revisions have
been included in the final Mitigation Plan.

NCWRC Andrea Leslie:

1. We are very glad to see a mitigation site in this part of the Little Tennessee basin and to
know that there is another site just downstream. We think that these two sites could have a
significant positive impact on Cartoogechaye Creek, which supports a diverse aquatic community,
including rare and listed species. As such, it’ll be very important to use excellent erosion and
sediment control on the project.

Response: Agreed.

2. As noted in our response to Wildlands’ scoping request, there are wild Brown Trout and
Rainbow Trout in the project vicinity, and in-stream activities should be avoided during the trout
moratorium of October 15 to April 15.

Response: Wildlands plans to observe the moratorium and start construction after April 15.



3. We appreciate Wildlands’ efforts in developing a planting plan with a rich list of woody
and herbaceous plants. Kudos to them for this!

a. We are supportive of the plans to plant smaller zones with the rapid self-seeding
herbaceous plants in the ‘supplemental wetland zone’. Monitoring is definitely needed to
track the progress of this.

Response: The intent of planting pockets of self-seeding herbaceous plants in the wetland areas
is for them to spread and create larger populations. It is unclear how successful this strategy
will be and a specific monitoring approach is difficult to create/plan for. Based on the unknowns
related to this new strategy, Wildlands will visually monitor these planting areas and include
the observations in the annual monitoring reports. No specific success criteria will be applied to
this planting zone.

b. The planting plan is geared to establish a forested wetland. We recommend allowing for
flexibility via adaptive management so that pockets of different wetland types (e.g., shrub-
scrub, herbaceous) can be allowed if they develop.

Response: The species list for the wetland planting zone provides for significant structural
diversity and is comprised of multiple shrub and midstory species that account for 70% of the
total stems. The reduced average height requirement (6" by MY7) will further allow for
flexibility in the plant communities that establish. Wildlands agrees it is possible that pockets of
scrub shrub wetlands will end up establishing and appreciates the flexibility given on success
criteria in this zone. The text in section 6.9 has been updated to reflect this.

c. Itis noted that River Cane is found offsite. We recommend incorporating this species into
the planting plan.
Response: The river cane located off site lies on a steep slope just below the N Jones Creek Rd.
that is densely forested. Access to this area with equipment would be difficult and destructive
to the existing forest. Rivercane has been difficult to obtain commercially for planting. Based on
these constraints, Wildlands does not plan to incorporate river cane into planted buffer.

4. DOT will eventually be replacing bridges on the site, as they were built in the 1960s.
While they may end up using off-site detours, we suspect they will be using wider structures
than cannot fit the right-of-way (ROW), which is probably not recorded anyway but just a
maintenance assumption/standard width. We recommend staying back at least 10 feet either
side from the ROW with the easement to accommodate later bridge replacements. This also
may incentivize later bridge design work (use off-site detour and avoid mitigation, state
property encroachment).

Response: The Jones Creek Road bridge was damaged and reconstructed in the last 5 years.
During that time, an off-site detour was used to bring traffic in via Allison Watts Road. The right
of way is recorded as 60°. Crediting buffers off the ROW are already in place at both crossings
due to Duke powerline easements which could serve to augment the 60" ROW and buffer
credited stream length from future potential impacts that exceed the ROW.



5. It is noted that the start of the mitigation reach UT2A is currently a perched culvert
under a DOT road. The mitigation plan (MP) notes
that this perch will be reduced but not eliminated.
Please describe what this means — what is the
current and anticipated future perch be?
Response: The pipe is a 50’ long 18” CMP with a
drop of 3’ and no bed material. The invert of the
18” CMP is 2402.19’. The stream baseflow
elevation at the time of survey was 2400.6’ (a
perch of 1.6’). The proposed streambed grade was
2400.8’ — it was reviewed and determined that we
could attempt to implement a steep riffle and rock : 2%
drop at the pipe outlet into the pool planned downstream, but that aquatic connect|V|ty
remains an unlikely result of this work under the circumstances. The change will help protect
the pipe from undermining any further and may provide the possibility of passage under some
circumstances. This change has been made to the plans.

6. We caution Wildlands to avoid some problems seen on recently built sites with poor
culvert choice/installation and structure drops:

a. It appears that the proposed culverts are corrugated metal (CMP), which is good; be sure
not to substitute this material with high density polyethylene. Culverts must be buried
appropriately.

Response: We continue to have landowner’s pushing back on CMP which they view as having a
lesser life span. If we were to propose a substitute, this would be done by request and in
discussion with regulatory staff including WRC. In researching the matter, the two major
shortcomings attributed to HDPE pipe seem to be lack of edge roughness for fish passage and
difficulty in maintaining material in the pipe. We have found it easier to push material into
HDPE pipes in order to seed them with sufficiently large material which then helps to retain
other finer material. We feel that when bed material is able to be effectively maintained in
HDPE that this material can be an effective choice.

Our approach to burying culverts is to lay them at the slope of the prevailing stream grade
which reduces the need for excessively steep channel sections immediately upstream or
downstream of crossings. Coincident with this approach, we embed the pipes and seed bed
material into the culvert that is comparable to riffle and key particle sizes that are resistant to
movement and form stability of the bed within the reach or in some cases slightly larger to
account for additional shear in culverts during high flow.

b. Crossing 12 is at about a 5% with no outlet grade control, which is probably asking for

trouble. We recommend that Wildlands at least try to promote the backwatering of that pipe

with a structure.

Response: The riffle symbology was inadvertently turned off on the viewport for this crossing.
Riffle grade control will be used upstream, within, and downstream of the culvert. The culvert
will be embedded but not backwatered in excess of the normal riffle depth. Our experience is



that trying to backwater structures on steep grades can result in the need for excessively steep
or large drops upstream or downstream or long transitions.

C. Avoid installing structures that are too high and regular. Instead of regular structures
that result in planar flows over the top of them (e.g., a single log set across the channel or a
large boulder resulting in a perpendicular drop), we recommend installing messy structures that
allow for diversity of flow patterns and ‘sneak’ channels for animals with varied swimming and
crawling abilities. Although the plans do not show maximum elevation changes on the typicals
for structures, it appears that some of the structures will have a 1-ft drop from the structure to
pool bed — we caution Wildlands in structure design and placement, as scour can result in even
higher drops. We recommend considering embedding the bottom of pools with larger stone/mix
(to resist scour) and adding a messier transition at the head, maybe doubling-up the logs/rocks
and carrying cascade riffle transition from upstream of the structure down into the pool.
Response: We agree with these concepts and will continue to target more natural structure
design and implementation. We also wish to point out that we use higher drops in higher slope
systems due to reference reach data supporting this approach. Our drop structure details have
been revised since the previous submittal and are either footered, and/or include splash rock,
to protect structures from headcutting or undermining from pool scour.

7. Please put a note in specifications to verify during installation that some small gaps be
retained between the fence bottoms (if woven wire is used) and ground to allow for wildlife
scooching.

Response: Woven wire is not being proposed for this project.

USACE Kim Isenhour:

1. It will be important to have extra boundary markings in the utility crossings, perhaps “No
Mow” signs, so that it’s clear where the CE boundaries are compared to the utility line
maintenance areas. | would also recommend extra signage on the DOT easement border to
prevent encroachments if/when bridges are replaced.

Response: It is true that utility maintenance areas will not always be separated from the rest of
the CE. Maintenance of Duke utility crossings is anticipated to be by helicopter but signage will
be placed on posts within the CE to delineate these boundaries between utility crossings and
areas that should not be maintained.

2. Please include the Internal Crossing and Utility Justification that was emailed to the
Corps October 25, 2022. | agree that the smaller utility lines have the potential to be removed in
the future, which would leave the easement exposed if it was external to the CE, and |
understand the dilemma of not being able to enforce cattle exclusion without the backing of the
CE.

Response: The referenced memo is being included within Appendix 6 of the mitigation plan.

3. Appendix 5:



a. Cherokee Nation THPO: Please confirm that the two as Protected Archeological Sites
31MA873 and 31MAB877 are locations that are labeled the only areas that will be avoided
during construction. Were other areas that were identified with positive shovel tests the areas
that will receive shaded bare root planting? There was a lot of correspondence, so | just want to
make sure that the two additional bare root planting areas are identified on Figure 10.
Response: In addition to complete avoidance of the two areas listed, the following areas are
being managed uniquely based on the resource values attributed by SHPO and the project
archeologist, with concurrence from THPO:

e Site 31MA872 — No grading will occur; the site will be planted with bare root planting.

e Area upslope of Site 31MA862 — No grading will occur; the site will be planted with bare

root planting.

These are not identified on Figure 10 because bare root planting is standard throughout the site
and so the planting is not proposed to differ from other standard planting treatments.
Conversely, for site 31MA873 which intersects the easement, no planting will occur - so the
area has been uniquely identified on the planting map to reflect this condition.

b. USFWS: Just to confirm that Wildlands has committed to NLEB special conditions in the
404 permit that will include no night work, no artificial lighting will be added to the action area,
and trees will be removed from Oct 15 — Apr 1 outside of the bat active season for tree-roosting
species. A may affect not likely to adversely affect call has been determined.

Response: Confirmed.

4, Design Sheet 2.8.1: A fiber roll BMP is planned on UT3B1. It appears that this is planned
in a jurisdictional area, Wetland O. BMPs cannot be placed in jurisdictional areas. Is it possible
to shift this to where the old spring box is being removed? Or perhaps note that this will just be
a temporary impact until the dense vegetation establishes.

Response: As this is a vegetative and not a structural practice, the “BMP” will be constructed
entirely of biodegradable materials that will be replaced over time by natural vegetation. As
such, we have indicated for this impact to be considered to be temporary in the PCN. We view
the use of a fiber roll as a beneficial intermediate step to the long-term goal.

5. A soils report by a licensed soil scientist would have been preferable for this site. With
the amount of earth moving involved to grade to the target floodplain elevations, it would be
beneficial to know if hydric soil indicators are found at 12-24”. Soil profiles will be important to
provide during monitoring.

Response: Soil profiles will be provided during as-built monitoring installation from borings at
each groundwater gage location.

6. Section 6.7, wetlands along UT1: Typically, grading over 12” would be credited as
creation at 3:1; however, since it is only about 0.1 acres that will be graded greater than 127, |
accept the proposed 2:1 ratio because of the uplift from planting, livestock exclusion, and
raising the streambed. Priority 1 restoration would have been preferred, with wider buffers, and
would have likely eliminated some of the floodplain grading.



Response: We understand the preference for priority 1 restoration and minimization of wetland
grading and will continue to strive for these conditions on future projects where and whenever
possible.

7. Figure 10:
a. In addition to visually monitoring the shaded planting zones, please provide information
in the monitoring report on the survival of planted understory species. A recent discussion
with Wildlands indicated that on a different project, none of the understory plantings
survived.
Response: In addition to visually monitoring shaded planting zones, mortality will be evaluated
with vegetation transects and discussed in annual monitoring reports. Vegetation transects will
not be held to the vegetative performance standard. The note 4, below table 40 and 41, has
been updated.

b. Please also plan to add mobile vegetation plots to the wetland enhancement area on
UT1 and the reestablishment area on UT3.
Response: Mobile vegetation plots will be added to those areas. Figure 9 and table 41 have
been updated.

c. I'dlike to see random veg plot data for UT2A and the restoration reach of Jones Creek at
least once during monitoring.
Response: Wildlands will be sure to locate mobile plots along UT2A and the restoration reaches
of Jones Creek at least once during the monitoring period.

d. Please indicate the location of benthic monitoring on UT3A after it’s conducted in MY2 or
MY3.
Response: The location will be noted.

8. Jones Creek Reach 4: It’s understood that livestock will be excluded from the bridge
crossing, but will cattle be accessing the other side of N. Jones Creek Road under the bridge? |
was not able to be at the site visit so | just want to confirm that the area will be adequately
stabilized for livestock crossing, similar to the crossing under the road on the Wyant Lands
project.

Response: No, cattle will not have access under N. Jones Creek Road. The updated plans being
provided show the fencing that will be installed upstream of the ford crossing that is proposed
at the top of Reach 4.

9. | would encourage Wildlands to follow up with the landowner regarding livestock
waterline installation prior to construction so they are aware that even if watering facilities are
not installed by the time construction is complete, the ford crossings cannot be used for
livestock watering.

Response: Wildlands has indicated this to landowners and will continue to revisit this
requirement with them through construction.



10. It would be helpful to include a wetland grading figure that shows areas that will be
graded greater than 12”, and those under 12”. The figures are very busy and it’s difficult to
determine how much grading is planned. | appreciate the explanation in the response to DMS
comments.

Response: A figure showing grading depth is provided in Appendix 4.

11. Section 3.5: Did the Cherokee Nation request to be present during construction/planting?
Response: No, no request was made by the Cherokee Nation.

12. Section 6.0: Where bankfull benches are being cut, please plan to provide visual
observations and/or veg transect data since vegetation establishment in these areas has proven
difficult in the past.

Response: Visual observations of vegetation establishment along bankfull benches will be
discussed in monitoring reports.

13. Section 6.5: Do you plan to apply a heavy herbaceous seed mix along Jones Creek
Reaches 4 and 57 I’'m concerned that water cresting the levies will cause floodplain
scour/erosion as it re- enters Jones Creek.

Response: The area in question (where flow re-enters Jones Creek) is already subject to these
high flows on a frequency far exceeding the anticipated post-project frequency and remains
stable. High flow will have to pass through the 30-foot buffer before reentering Jones Creek
and all non-wooded portions of the CE will be seeded with riparian seed mix.

14. Section 8.0: Detailed soil profile descriptions should be recorded within restored and
created wetlands where gauges are installed. These profile descriptions should be a record of
the soil horizons present, and the color, texture, and redoximorphic features present.
Representative soil profiles should be gathered for the baseline monitoring report and during
monitoring years 3, 5 and 7.

Response: Soil profile descriptions will be recorded during installation of gages for long-term
monitoring. At years 3, 5, and 7, one representative soil profile will be provided for each
wetland area on the site (3 areas) for information purposes but not as part of monitoring
criteria.

15. Table 24: It would have helped expedite the review if the NCWAM scores were included
in this table.
Response: This formatting request is being shared with other offices for future reference.

16. Section 6.1: The existing ditches that will remain on Jones Creek Reaches 3 and 4 should
be included in this section. | understand that they’re vegetated outside the easement, but what
is to prevent the landowner from clearing or dipping them out? Would BMPs inside the
easement be a better alternative than ditches?
a. Sheet 2.1.5: It’s unclear to me whether the ditches remain open in the easement and
connect to the channel, or will there be diffuse flow?



Response: Section 6.1 has been amended to include mention and photographs of existing
ditches along Jones Creek Reaches 3 and 4.

17. Section 6.7.2: Were wetland gauges installed to gather pre-construction data?
Response: No gages were installed pre-construction. We understand the need/preference for
gage data to be collected for most cases. Due to the anticipated timing of assessment period
being from September to March (wetland crediting evaluation started late in the project based
on a contract modification) we elected not to put out gages since dormant season hydrology
would not be a directly relevant comparison for post-construction growing season performance
evaluation. We ultimately ended up submitting the mitigation plan after the scheduled date of
April 2022 due to landowner easement design considerations which delayed submittal.

18. The existing drain tiles should be shown on Figure 2.

Response: In the mitigation plan, we do discuss the presence of tile drains along reaches UT3A
and UT1, but the extent (alighment) and exact outlet locations were difficult to discern in the
field and thus were not mapped. Tile drain pipes observed in these two reaches were often in
the form of short, dislodged sections that were laying in the channel within proximity to side
ditches that were mapped and shown in Figure 2. Drains will be located and traced to their
origin during construction for the purpose of removal.

DWR Erin Davis:

1. DWR requests that responses to DMS comments dated September 2, 2022, be included
in the final mitigation plan appendices. There are several discussion points that could be helpful
to refer back to if questions/concerns arise during IRT credit release reviews.

Response: The comment response is incorporated into the final mitigation plan within Appendix
6.

2. Page 26, Section 3.5 — DWR appreciates the thorough coordination with Duke Power. To
confirm, all project utility crossings will be helicopter maintained?
Response: Per Duke, the current maintenance regime is to cut trees and limbs via helicopter.

3. Page 29, Table 27 — Why is Biology asterisked in the Functions Supported column?
Response: This was inadvertent and has been removed.

4. Page 42, Section 6.6 — Since a Priority 2 restoration approach typically limits the
potential function uplift compared to Priority 1, DWR prefers it be limited to confluences and
transition zones. Our recommendation for reducing the risk of hydrologic trespass is wider
buffers, not a Priority 2 design.

Response: DWR and other agency preference for Priority 1 is noted and is the approach we try
to pursue on all projects to the maximum extent possible.

5. Pages 43-44, Section 6.6 — In this section, the natural levy design is only mentioned along
Jones Creek Reach 4, however, Reach 2 and Reach 5 are discussed in Section 3.5. Please clarify.



Response: The language used to describe Reach 4 is applicable to reaches 2 and 5 and has been
copied to these sections to reflect this.

6. Page 47, Section 6.7 — While not strictly required, DWR has come to appreciate and
expect a hydric soil investigation report when project wetland restoration credit is being
proposed. In particular it is helpful to have a Licensed Soil Scientist evaluate drained hydric soil
for reestablishment credit suitability.

Response: Due to the limited pursuit and late addition of wetland crediting on this site,
Wildlands conducted hydric soil investigations in-house. Wildlands was already in the process of
conducting extensive wetland evaluation as part of jurisdictional determination efforts. A map
of hydric soil investigation was provided under Appendix 4.

7. Page 49, Section 6.8 — The wattle type could affect the longevity of the BMP function and
potential maintenance. What type of wattle is proposed (e.g., straw vs. coir fill, fiber vs. plastic
netting)? Also, please monitor for signs of erosion from any concentrated flow around the
wattle.

Response: The section has been updated to specify that a biodegradable wattle is required and
that the use of plastic netting is prohibited. The narrative was also updated to indicate that
visual monitoring should be used to ensure proper function and remedial action should be
taken if erosion is present.

8. Page 50, Section 6.9 — As part of Land Management, please provide a brief description of
proposed soil restoration to address equipment/haul road compaction, low nutrients/organics,
pH, etc. for planting medium suitability.

Response: A description of these activities has been added to the section.

9. Page 52, Table 40 — DWR is ok with the proposed modified vigor performance standard
for wetland planting zones. Regarding table note 4, DWR requests that in addition to visual
assessment of the shaded planting zones, trends on planted stem survival be reported (e.g.,
general survival observations, which species are establishing well, and which aren’t).

Response: Wildlands will evaluate these shaded planting zones with vegetation transects and
communicate trends of species survival in annual monitoring reports. The note 4 below table 40
and 41 have been updated.

10. Page 53-55, Table 41 —

a. The proposed project is comprised of more lumping than splitting of reaches based on
construction activities to represent a more “holistic restoration” approach. To confirm,
performance standards, monitoring and adaptive management applies to restoration and
enhancement credited areas sitewide. In-stream structures and bank treatments along
enhancement reaches should be assessed for stability throughout the monitoring period. Due to
proposed streambed work, DWR requests an additional cross-section along Jones Creek Reach 4
and UT3A Reach 2.



Response: Additional cross-sections have been added to Jones Creek Reach 4 and UT3A Reach
2. These cross-sections on enhancement Il reaches will be evaluated for stability and will be
installed within riffle features. Table 41 and Figure 9 have been updated.

b. While macroinvertebrate sampling requested by the IRT isn’t required to have a specific
performance standard, please provide more information on the proposed sampling
methodology and schedule. Please note that if sampling efforts are unsuccessful at
demonstrating stream biology, credits for this reach may be at-risk.

Response: Footnote 7 of Table 41 has been revised to describe the proposed methodology.

11. There are several design sheets where existing trees are specifically called out to be
saved or removed, while other trees have no callouts. Please be consistent with callouts
throughout the plan. Maybe add a plan note that only trees over a certain DBH will have
save/remove callouts. Also, please revisit/reevaluate areas shown both as stream bank grading
and tree protection (e.g., Sheets 2.1.4, 2.1.5, 2.1.7).

Response: We have worked on providing the requested consistency. Tree saves are noted
where they are close to or overlapping with grading but not in areas where no activity is
proposed. Tree removals have been added, along with estimated location of trees from aerial
and photo evidence as we prepare to complete tree removal in advance of the bat nesting and
mating season. A note about tree marking (existing, save and remove) is being provided on the
legend. The areas showing streambank grading and tree protection will be refined during the
preparation of a final grading model for construction. A review to verify the intended approach
(save/remove) has been made and is reflected by the updated plans.

12. Multiple ditches that flow towards the project easement and stream are to remain open
to continue positive drainage. Understanding that field changes may occur due to site
conditions during construction, please assess the potential need for stone placement within any
ditches or stream tie-in points during this planning phase and include on final design plans as
necessary.

Response: At this time, the current condition of ditches is satisfactory and any construction-
phase needs will be addressed—construction specifications state that minor grading or
stabilization with stone or vegetation will be conducted as directed by Wildlands for preferred
flow paths.

13. Sheets 2.1.1 —2.1.7 — Please add callouts to any areas proposed to be graded as natural
levees as discussed in the plan narrative.

Response: Callouts have been added to Reaches 2, 4, & 5 to indicate the locations where this
approach is proposed.

14. Sheet 2.1.5 — To confirm, the existing ditch transitions to diffused flow within the
easement?

Response: The preliminary grading contours for the mainstem bank work gave a false
impression that the ditch would be graded out. The intent, as indicated on the concept design
figure (Figure 8), is to maintain the ditch in its current geometry and vegetated condition.
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Section 6.1 has been amended to include mention and photographs of existing ditches along
Jones Creek Reaches 3 and 4.

15. Sheet 2.2.1 —Section 6.6.6 mentions the construction of an outlet/headwall. If this is
proposed, please show on plan sheet. DWR’s preference is to fully remove existing infrastructure
from the project easement. However, if any infrastructure is left or built within the easement,
please clearly identify in the as-built and MYO report, including coordination with Stewardship
and changes to the standard easement agreement (e.g., maintenance activity allowance).
Response: The existing pipe will be removed to the extent possible and it is anticipated that a
small rock headwall may be used if necessary to help stabilize the outlet once the pipe has been
removed as close to the easement/property boundary as feasible. The remaining infrastructure
has been anticipated by the plat and easement language, and also previously coordinated with
NCDMS Stewardship to ensure their acceptance of the approach. A maintenance area has been
designated outside of the credited reach and the final outlet/headwall configuration will be
identified on the as-built.

16. Sheet 2.3.1 — Is the UT1A culvert located on the easement boundary? If so, DWR requires
an offset to the start of crediting to allow for future structure maintenance. DWR’s preference
would be to have a setback between the project easement and the existing structure.

Response: Yes, UT1A ends at the NCDOT right-of-way (ROW). As the 45" ROW for the existing 2-
lane road does not extend into the easement, any maintenance of the structure would be
required to occur within the established ROW unless new ROW is obtained. If
repair/replacement was required, it is anticipated that shoulder grading or a headwall could be
implemented to nominally reduce the pipe length and thereby avoid impacts to the easement.
Based on these conditions, Wildlands suggests that the proposed credited length remain as
presented.

17. Sheet 2.4.2 — To clarify, the existing ditch is a wetland feature? Also, the narrative
mentions remnant road roughening along UT2. Please show the approximate road footprint.
Response: Yes, the ditch is a jurisdictional wetland. The narrative mentions roadbed remnants
but we could not find where roughening had been proposed by the narrative and do not feel
that roughening is warranted. The remnant road is on the right side of UT2 Reach 1 (near
station 201+80) and is grown over with large vegetation such that no activities are proposed to
roughen or address the historic roadbed. As such, it is anticipated that the relevance of this
historic feature is minimal for the purposes of construction activities.

18. Sheet 2.6.1 — Please include the brush pack icon to the plan legend sheet. Also, does the
proposed vernal pool outlet to the stream? If so, will the outlet be vegetated or stone lined?
Response: The proposed vernal pool has been removed from the plans as the existing channel
will be filled to greater than bankfull. The area will not collect water nor require an outlet.

19. Sheet 2.6.3 — What is the hatched feature on the left floodplain between Sta. 10+50 —
11+00?

11



Response: The hatched feature was for floodplain roughening and has been called out with a
note to add extra livestaking in this area. Since it is the only instance of this practice, no symbol
has been added to the legend.

20. Sheets 2.7.1 & 2.7.2 — Please add reach callouts (e.g., reach name, credit start/end
station and approach). Why does the proposed thalweg icon change to arrows? Assuming the
“w” line is a water line, please add it to the legend and callout it’s removal from the easement.
Response: Callouts and alignment style have been revised. Location of existing and proposed
waterlines are shown on figures but not on planset.

21. Sheet 2.8.1 — While not a credited stream, please add a callout and show the footprint of
UT3B1 within the project easement, as well as any proposed work.

Response: A callout for the beginning of UT3B1 has been added to the plans. Apart from
removal of the spring box and re-stabilization in that area and an adjacent minor headcut, no
work is proposed on UT3B1.

22. Sheet 2.8.2 — Please briefly describe how riffles will be built into existing tree roots.
Response: The tree currently abuts the stream and stone will be placed against the tree to
shape the riffle.

23. Sheet 2.9.1 — The narrative mentions the UT3C Reach 1 culvert is undersized and that
headwall is eroding. Is replacement of this structure proposed? If so, please callout. If not,
please discuss any potential adverse impacts the existing structure may have on the project
reach. Also, to confirm no constructed riffles are proposed along UT3C Reach 1 or Reach 2?
Response: During IRT Site Walk, you asked whether the culvert may be undersized. Wildlands
indicated it may be but that it is also outside of the project area. The mitigation plan narrative
indicates that there is erosion of the culvert headwall. Replacement of the structure is not
proposed; however, uncredited streambed stabilization is proposed to prevent headcutting,
and stone placement against the eroded portion of the headwall is proposed — previously the
note specifying this stone placement was present in design files but did not show up on the
plan sheet and this has been resolved (a note has been added to Sheet 2.9.1 to indicate the
intended plans to apply stone against the existing embankment adjacent to the culvert outlet).
The bed and embankment stabilization proposed should adequately reduce the risk of potential
impacts to the project which would be from failure and/or embankment erosion from
overtopping.

24. Sheet 4.1.1 & 4.1.2 — DWR appreciates the level of detail provided for the different
planting zones and the proposed species diversity, including herbaceous wetland plugs. The
inclusion of potential substitutes is helpful to review at this stage.

Response: Please note that we’ve since completed further coordination with the nursery and
have made some minor adjustments to the anticipated and substitute species and percentages.
Adjustments are reflected by the mitigation plan and construction plans.
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25. Sheet 7.3 — For consistency, please use either vernal pool or floodplain pool for both the
legend icon and detail.

Response: We are no longer planning to utilize this practice on the project and have removed it
entirely from the planset.
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1.0 Introduction

The Cornbread Valley Mitigation Site (Site) is located in Macon County approximately 6 miles southwest
of the Town of Franklin (Figure 1). The project includes restoration and enhancement of project streams
and wetlands. The project is located within the Cartoogechaye Creek Targeted Local Watershed
Hydrologic Unit Code (HUC) 06010202020030, and this HUC has been identified as a Targeted Resource
Area (TRA) for water quality, hydrology and habitat (Interactive Map ID 19736155) by the NC
Department of Environmental Quality Division of Mitigation Services (DMS). The Site is located in the NC
Division of Water Resources (DWR) Subbasin 04-04-01. The Site is proposed to provide stream credits in
the Little Tennessee 06010202 (Little Tennessee 02) Cataloging Unit (CU), and in the Little Tennessee
Extended Service Area CU’s 06010203 (03) and 06010204 (04).

The project proposes to restore and enhance 9090.9 existing linear feet of cold water streams. Wetland
enhancement, rehabilitation, and re-establishment is proposed to restore headwater/seepage and
floodplain riparian wetlands, and a best management practice (BMP) is proposed to slow and filter
runoff from upland livestock trails. The existing streams and wetland resources are presented in Figure
2. The work proposed on the Site will provide 6129.333 stream credits and 1.319 wetland credits and
will be protected in perpetuity by an 18-acre conservation easement.

Table 1: Project Attribute Table Part 1

Project Information
Project Name Cornbread Valley Mitigation Site
County Macon
Project Area (acres) 18
Project Coordinates (latitude and longitude) 35.101330 N, -83.455015 W
Planted Acreage (acres of woody stems planted) 13

2.0 Basin Characterization and Site Selection

The Little Tennessee 02 is dominated by forest (87%) with approximately 6% of land developed and 4%
in agriculture. The developed areas include Highlands and Franklin. Multiple conservation and
watershed planning documents outline water quality goals and objectives for the broader Little
Tennessee River basin as summarized below:

e The Little Tennessee River Basin Restoration Priorities (RBRP) (DMS, 2018) document
established a broad watershed goal of reducing sediment and nutrient sources by restoring
unstable streams and degraded riparian buffers.

e The Little Tennessee Watershed Association noted in their 2011 report, “The State of the
Streams in the Upper Little Tennessee Watershed,” that livestock access to streams was a
concern in the upper Cartoogechaye watershed, and in Jones Creek specifically. The report also
noted a high incidence of blackspot, a parasitic infection often associated with organic
enrichment, in fish monitored within the Cartoogechaye Creek subwatershed.

e The Little Tennessee Basinwide Water Quality Plan (DEQ, 2012) noted that Jones Creek suffers
from livestock access and that livestock farming in the greater Cartoogechaye Creek watershed
may be responsible for the elevated fecal coliform levels recorded upstream of the Town of
Frankin’s water treatment plant. The Basinwide Plan also stated that riparian buffer restoration
and nutrient and erosion control measures should be prioritized and identified the prevalence of
stream restoration opportunities in the Cartoogechaye Creek watershed.

@ Cornbread Valley Mitigation Site Final Mitigation Plan
DMS ID No. 100175 Page 1 December 22, 2022



e The 2015 North Carolina Wildlife Resource Commission’s (NCWRC) Wildlife Action Plan (WAP)
noted that instream habitats in the upper Little Tennessee River basin are degraded from
erosion and sedimentation related to both development and agriculture. The plan identified the
importance of fencing livestock from streams and establishing riparian buffers along streams.

e The North Carolina Natural Heritage Program identified Cartoogechaye Creek as an Aquatic
Significant Natural Heritage Area of state significance beginning two miles downstream of the
Site.

The Site was selected due to its ability to support local watershed objectives and goals as well as
contribute to the protection of the Significant Natural Heritage Habitat downstream by excluding
livestock, creating stable stream banks, restoring a forest in agriculturally maintained buffer areas, and
restoring wetland habitat. These actions will reduce fecal, nutrient, and sediment inputs to project
streams, and ultimately to Cartoogechaye Creek and the Little Tennessee River, as well as reconnect
instream and terrestrial habitats on the Site.

3.0 Baseline and Existing Conditions

3.1 Watershed Conditions

The entire Site is currently maintained for livestock pasture and represents a large portion of the grazed
lands within the Jones Creek subwatershed, which is one of two primary subwatersheds to
Cartoogechaye Creek.

On March 11, 2020, all Site streams were evaluated and scored; Jones Creek, UT1, UT1A, UT2, UT2A,
UT3, UT3A Reach 2, UT3B, UT3B1, and UT3C were identified as perennial within the project limits. UT3A
Reach 1 was identified as intermittent. Stream forms are included in Appendix 3. Figure 2 maps the
streams and wetlands on the Site. Details about the existing streams and wetland are provided in
Section 3.3.

Large portions of the watershed are forested. However, on the Site, riparian buffers are typically absent,
one-sided or narrow throughout all project reaches. Two exceptions are UT3B and the left bank of UT3C
where wider buffers consisting of native communities are present. The typical site vegetation makeup is
discussed in more detail in Section 3.2.3. Apart from lacking buffers, monocultures of tag alder (Alnus
serrulata) are a concern along UT1, and in limited other areas where tag alders dominate streambanks.
These areas may be susceptible to alder dieback under future full shade conditions. During the post-
contract Site Walk, IRT recommended that stability provided by alder thickets be viewed as temporary
when it is not also supported by a stable geomorphic form.

A review of historic aerials from 1954 to 2016 shows the Site streams have existed in their approximate
locations over this time span. UT1 appears to have been ditched after 1954 but prior to 1964. The Site
use has remained consistent as livestock pasture, although fields north of UT3 have also been used for
row crops in some years. The pond dam on UT2 originated prior to 1975 — it appears to be visible in the
1975 aerial and is plainly visible in the 1984 aerial.

The Site is located within the Prentiss USGS 7.5-minute Quadrangle map as shown on Figure 4;
topography and relief are typical for the region. Generally, tributary valleys onsite are steep and semi-
confined to confined, and the mainstem of Jones Creek is semi-confined to unconfined. Based on site
survey, Jones Creek has a valley slope of approximately 1.5-2.5%. Tributary reaches UT3B, UT3C, and the
upper portions of UT3A and UT2 have typical slopes of 5-10% emerging from their headwater valleys.
UT3 has a slope of approximately 4% in Reach 1. UT3 Reach 2, UT1, and the lower portions of UT3A and
UT2 have slopes in the 2-4% range as they enter and flow within the Jones Creek valley.
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Watershed drainage areas and land uses are depicted on Figure 3. The Jones Creek watershed is situated
in an agricultural valley in Macon County with no zoning regulations and a mix of residential and
agricultural land use. A substantial portion of the watershed is forested, including the Jones Creek
headwaters originating on the Nantahala National Forest. The Site is one of the last remaining large
farms in the upper portion of the Jones Creek watershed. Jones Creek, as a major tributary to
Cartoogechaye Creek which provides public drinking water for the Town of Franklin, is protected by the
Macon County Watershed Protection Ordinance which restricts certain uses, limits the amount of
impervious surfaces, and restricts lot sizes within these watersheds. Furthermore, the County
Comprehensive Plan does not support extension of water and sewer into low to moderate density areas
such as the Jones Creek subwatershed. Based on aerial photography, land use in the valley has remained
stable over recent decades and natural and regulatory constraints are likely to support low intensity
land uses. Tributary streams are generally forested in their headwaters, or unforested in agriculture
where they begin on the Site. Offsite streams contribute sand, gravel and cobble bedload to Jones Creek
which conveys these materials based on its size and slope. Onsite streams tributaries are often a source
of excessive fine sediment evident in poor pool depth maintenance and depositional areas, particularly
within manipulated reaches.

Site streams are classified as WS-IIl waters with Trout; this designation is used to protect water supply
sources in low to moderately developed watersheds and also protects Class C uses (secondary
recreation, fishing and fish consumption, wildlife, aquatic life, and agriculture).

Table 2: Project Attribute Table Part 2

Project Watershed Summary Information
Physiographic Province Blue Ridge
Ecoregion Blue Ridge — Southern Crystalline Ridges and Mountains
River Basin Little Tennessee River
USGS HUC (8 digit, 14 digit) 06010202, 06010202020030
NCDWR Sub-basin 04-04-01
Stream Thermal Regime Cold
Project Drainage Area (acres) 3,164 (Jones Creek), 181 (UT3)
2016 NLCD Land Use Classification Jones Creek Drainage UT3 Drainage
Forested 95% 83%
Agricultural 3% 17%
Developed 2% <1%
% Impervious <1% <1%

o  Notes: Land Use Source — National Land Cover Database 2016 (NLCD 2016), Multi-Resolution Land Characteristics
(MRLC) consortium, https://www.mrlc.gov/data/nlcd-2016-land-cover-conus.

3.2 Landscape Characteristics

3.2.1 Geology

Channel material ranges from fines to cobble in smaller headwater tributary reaches and fines to
boulder with sand to cobble being most common in Jones Creek. No instances of bedrock were
identified. With the absence of bedrock, stream downcutting has proceeded unchecked in some reaches
such as UT3 Reach 1. This condition, however, reduces the potential for subsurface constraints during
construction. The Site streams consist of either headwater tributaries in narrow colluvial valleys with a
step-pool morphology (A-type or B-type streams), or less confined valley bottom streams such as Jones
Creek. In the broader valley bottom of Jones Creek, the 10- to 25-year flood events access the wider
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floodplain while bankfull and other lesser flows are contained within a bankfull channel and vegetated
bench. It is noted that the wider floodplain is accessible at depths of less than two times the maximum
depth and that therefore the entrenchment ratio does not represent the limited stream-floodplain
interaction that exists in this landscape position. According to the NC Geologic Survey, the Site is located
in the Blue Ridge Belt of the Blue Ridge physiographic province. The Blue Ridge Belt contains a
combination of igneous, sedimentary, and metamorphic rocks that have been repeatedly heated and
deformed through such processes as folding, faulting, and fracturing. The Site is mapped as amphibolite
with intrusive and extrusive mafic rock and may include meta-sedimentary rocks. Shallow bedrock was
not noted at the Site. The unit is described as primarily equigranular, massive to well foliated,
interlayered, and rarely discordant. According to the Geologic Map of North Carolina (1985), the
underlying geology of the proposed restoration Site is mapped as Middle-Late Proterozoic age (roughly
900 million years in age) amphibolite (ZYba).

Source: North Carolina Geological Survey (NCGS), 2016. Mineral Resources. http://deq.nc.gov/about/divisions/energy-mineral-
land-resources/north-carolina-geological-survey/ncgs-maps/1985-geologic-map-of-nc, North Carolina Geological Survey
(NCGS), 1985. Geologic map of North Carolina 1:500,000 scale.

3.2.2 Soils

The proposed project is mapped by the Web Soil Survey for Macon County. The predominant Site
floodplain soils are described in Table 3 below and depicted in Figure 5. Nikwasi, Dellwood and Saunook
loam are the three soil types mapped in areas that host wetlands on the Site. It is likely that the primary
hydric soil on the Ste is Nikwasi which is present as a minor component in Dellwood and Saunook soils.
While the typical profile for Nikwasi is described as a sandy or fine sandy loam, hydric soil profiles on the
Site were generally loam to clay loam in consistency, consistent with Saunook.

Table 3: Project Soil Types

Soil Name Description

Dellwood Dellwood gravelly fine sandy loam soils are found on floodplains. They are shallow with gravel
gravelly fine and sand subsoils and are moderately well drained. Consists of 5% minor components,

sandy loam including Nikwasi which is rated as hydric.

Evard-Cowee

Evard consists of deep loamy well drained soils on slopes and interfluves. The profile consists
of 5” of gravelly loam, then clay to sandy loam down to 80”. Cowee consists of shallow loamy
soil with underlying bedrock, and is characterized as well drained soils occurring on

gravelly loam

complex mountaintop and side slope landscape positions. The profile is 5” of gravelly sandy loam
overlying sandy clay loam to 80” and then bedrock. The series has 20% minor components.
Nikwasi fine sandy loam is found on floodplains and in depressions which flood frequently. It is

Nikwasi fine very poorly drained with 10% of the mapped unit consisting of undrained Nikwasi soils. The

sandy loam profile consists of a sandy loam or fine sandy loam to 26” depth and then transitions to an
extremely gravelly coarse sand to a depth of 80”. Nikwasi is rated as hydric.

Saunook Saunook gravelly loam consists of deep loamy well drained soils on drainageways, alluvial fans

and coves. The profile consists of a 10” of gravelly loam, then clay loam from 10 to 35”, and
cobbly fine sandy loam below to 80”. Saunook consists of 20% minor components.

Saunook loam

Saunook loam consists of deep loamy well drained soils on drainageways, alluvial fans and
coves. The profile consists of a loam surface layer and subsoils range progress from clay loam
from 10” to 34” of depth and then to cobbly sandy loam below that, to 80”. Farmland of
statewide importance. Consists of 20% minor components, all associated with floodplain
settings, including Dellwood, Reddies, and Nikwasi — Nikwasi is rated as hydric.

Trimont
gravelly loam

Trimont gravelly loam is a deep gravelly and sandy loam to 80”. It occurs on mountain side
slope positions. The typical profile is 9” of gravelly loam overlying sandy clay loam to 45” and
fine sandy loam to 80”. It is well drained.
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Source: Soil Survey of Macon County, North Carolina, USDA-NRCS,
https://www.nrcs.usda.gov/wps/portal/nrcs/surveylist/soils/survey/state/?stateld=NC

3.2.3  Plant Community

Along most of the project streams vegetation consists of pasture grass species, such as fescue (Festuca
spp.), along with wetland plants, such as soft rush (Juncus effusus) and cattails (Typha spp.), in wetter
areas. Where present in the broader concave valley bottom floodplains, woody vegetation is often a
narrow strip of tag alders (Alnus serrulata), or a single row of mixed-hardwood forest species, including
sycamore (Platanus occidentalis), red maple (Acer rubrum), tulip poplar (Liriodendron tulipifera), eastern
red cedar (Juniperus virginiana), willow (Salix spp.), black walnut (Juglans nigra), and American
hornbeam (Carpinus caroliniana). River cane (Arundinaria gigantaea) was also observed just off the Site
along Jones Creek on higher ground above the floodplain. In the steeper headwater drainages, where
woody species are present, and in areas with slightly more intact buffers (Jones Creek Reaches 1a, 1b,
and 3; UT3B; UT3C right bank), mixed-hardwood forest species include yellow buckeye (Aesculus flava),
American basswood (Tilia americana), black cherry (Prunus serotina), red maple (Acer rubrum), tulip tree
(Liriodendron tulipifera), flowering dogwood (Cornus florida), and black walnut (Juglans nigra).
Ecological community assessment of the Site suggests Rich Cove Forest (Montane Intermediate Subtype)
and Montane Alluvial Forest (Small Stream Subtype) types are present, albeit fragmented and impacted,
onsite.

Invasive species are present throughout the project area; these species include multiflora rose (Rosa
multiflora), Chinese privet (Ligustrum sinense), Callery pear (Pyrus calleryana) and Japanese honeysuckle
(Lonicera japonica). Invasive species are particularly dense along UT1, the lower portion of UT2, UT2A,
and are prevalent along portions of UT3.

3.3 Project Resources

3.3.1 Existing Streams

All project streams except UT3A Reach 1 scored as perennial. 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. Cross sections and
geomorphic data are provided in Appendix 4.

Jones Creek — Reach 1a/1b

Jones Creek flows onto the Site from the south and is a cobble-gravel stream with occasional boulders. It
is semi-confined with a hybrid of step-pool and meander planform morphology. Jones Creek at the
upstream easement limits has a wooded buffer and is relatively stable for a short length (Reach 1a)
before entering an unstable reach (Reach 2). Below Reach 2, Jones Creek returns to a relative stable
reach with deep-rooted vegetation on both banks (Reach 1b). Buffer widths are narrow, and livestock
have access to the creek.
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Table 4: Jones Creek Reach 1a/1b Attribute Table

Reach Summary Information
Parameters Jones Creek Reach
1a/1b
Length of Reach (Linear Feet) 43, 297
VaIIt.ay confinement Moderately
(Confined, moderately .
. . confined
confined, unconfined)
Drainage area (acres) 2,723 -2,732
Perennial, Intermittent, .
Perennial
Ephemeral
N
CSAM Scor.e/Stream Medium
Function
NCDWR V\./zf\ter.Quallty WS-III; Tr
Classification
Width to Depth Ratio (ft/ft) 19.3
Bank Height Ratio (ft/ft) 1.0
Gradient (ft/ft) 0.022 -0.029
Reachwide d50 (mm) 57
Stream Classification i{(?;tlfn:i/nﬁ‘
(Existing and Proposed) proposed
. VI — Quasi
Evol T .
volutionary Trend Equilibrium : .
FEMA Zone Classification X Jones Creek above Allison Watts Rd

Jones Creek — Reach 2

Jones Creek Reach 2 is a cobble-gravel stream with occasional boulders that is located between Reaches
la and 1b. It is less confined than Reaches 1a and 1b owing to a low left bank where water can escape
the channel and flow to the Allison Watts Road embankment before reentering the stream. This loss of
confinement has resulted in a lower slope within this reach, and aggradation of bedload within the
channel and on point bars. The combination of high shear and erosion in unvegetated outside meanders
and bedload deposition on point bars and mid-channel bars has resulted in a highly sinuous planform
that is unstable. Reach 2 lacks a woody buffer on one or both banks and has lost trees due to planform
instability. It is likely that prior manipulation of the stream and valley, namely stream relocation along
with construction of high berms along the channel top of bank to prevent flooding in fields, has resulted
in flow conveyance discontinuity (loss of and/or excessive stream power) and has led to the sediment
aggradation and severe meandering response in this reach. Unvegetated banks are subject to erosion
and lateral migration from extreme flood events, or repetitive moderate events, as the channel adjusts.
Based on visual observation, bank height ratios are in typically in excess of 1.0 but less than 1.5, except
where bed aggradation is most prominent and has resulted in bank height ratios less than 1.0.
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Table 5: Jones Creek Reach 2 Attribute Table

Jones Creek Reach 3

Jones Creek Reach 3 starts downstream of Allison Watts
Road and flows through livestock pastures with relative

Reach Summary Information
Parameters Jones Creek Reach 2
Length of Reach (Linear Feet) 487
Valley confinement
(Confined, moderately Moderately confined
confined, unconfined)
Drainage area (acres) 2,726
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream Low
Function es Creek Reach 2
NCDWR V\'/a.\ter.QuaIlty WSHIIL; Tr
Classification
Width to Depth Ratio (ft/ft) 241
Bank Height Ratio (ft/ft) 0.7-1.4
Gradient (ft/ft) 0.016
Reachwide d50 (mm) 57
Stream Classification C4 existing, hybrid
(Existing and Proposed) B4/C4 proposed
. V — Aggradation and
Evolutionary Trend Widening
FEMA Zone Classification X

Existing powerline over Jones Creek Reach 2
(to be removed)

stability maintained by deep-rooted vegetation on both
banks. In some cases, bankfull benches are present. Through much of the reach, the left bank lacks
benching and in segments exhibits minor bank erosion. The buffer widths are narrow and there is
currently livestock access to the creek. Multflora rose is present throughout the reach and is locally
dense two discrete. There is minor
toe erosion on the right bank in the
downstream portion of the reach just
upstream of the confluence with
UT2A. The stream approach to the
bridge along N. Jones Creek Road was
repaired by NCDOT due to recent
damage to the right bridge face and
abutment.

Table 6: Jones Creek Reach 3 Attribute sz

Table

Jones Creek Reach 3 existing ford crossing

Reach Summary Information
Parameters Jones Creek Reach 3
Length of Reach (Linear Feet) 879
Valley confinement
(Confined, moderately
confined, unconfined)

Unconfined
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Reach Summary Information

Parameters Jones Creek Reach 3
Drainage area (acres) 2897
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream Medium
Function
NCDWR V\_/z?terlQuallty WSl Tr
Classification
Width to Depth Ratio (ft/ft) 17.5
Bank Height Ratio (ft/ft) 0.9
Gradient (ft/ft) 0.019
Reachwide d50 (mm) 67

Stream Classification
(Existing and Proposed)

Hybrid B3/C3 existing
and proposed

Evolutionary Trend

VI — Quasi Equilibrium

FEMA Zone Classification

X

Jones Creek Reach 3
looking upstream at eroding left bank

Jones Creek Reach 4

Jones Creek Reach 4 begins downstream of N. Jones Creek Road. Livestock use the bridge opening for
access to the upstream pasture and an existing riffle below the bridge is used as a ford to move livestock
to the feeding area near the barn. The buffer widths are narrow or non-existent; lower in the reach the
left bank buffer is a mix of non-native invasives species and alders. Reach 4 is confined on the right bank
by a tall bank and berm in the upper portion. The lower portion of Reach 4 is adversely affected by the
backwater from the aggradational area at the beginning of Reach 5 in the lower portion which has
caused aggradation and a long section of backwater in the lower reach.

Table 7: Jones Creek Reach 4 Attribute Table

Reach Summary Information
Jones Creek Reach
Parameters a
Length of Reach (Linear Feet) 717
Valley confinement
(Confined, moderately Unconfined
confined, unconfined)
Drainage area (acres) 3,154
Perennial, Intermittent, . : i
Perennial
Ephemeral Jones Creek Reach 4
NCSAM Scor.e/Stream Medium
Function
NCDWR V\./zf\ter.Quallty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 21.6
Bank Height Ratio (ft/ft) 0.9
Gradient (ft/ft) 0.0126
Reachwide d50 (mm) 77
Stream Classification Zi?;;?n:?;/rg’
Existi P
(Existing and Proposed) proposed

Jones Creek Reach 4
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Reach Summary Information
Jones Creek Reach
Parameters 4
VI —Quasi
Equilibrium with V -
Evolutionary Trend Aggradation and
Widening just
above Reach 5
FEMA Zone Classification X

Jones Creek Reach 5

Jones Creek Reach 5 begins as the creek takes a
sweeping left curve before making two 90-degree
right bends against the Jones Creek Road
embankment. Historic road and tributary alignments
on old USGS topographic quandrangle maps indicate
this area has been changed over time and this
manipulation is the likely cause of the loss of valley
confinement at the left curve. As a result of the loss
of confinement, the lower portion of Reach 4 and
beginning of Reach 5 are severely aggrading and
resulting in backwater in the lower portion of Reach
4. Downstream in the 90-degree bends, erosion is
moderate to severe. Below these bends, only the
right bank is within the project Site. It has a narrow
strip of trees adjacent to the pasture. Runoff from
heavy use areas near the barn in this reach follow
concentrated flow paths to the creek. The lack of
adequate left stream buffer allows for unfiltered
runoff, nutrients and bacteria to flow directly into . ;

the creek. At the bottom of the reach, Jones Creek Backwater extends upstrt?am from start of Reach 5 E-:!S a
and the right bank continue on the project parcel and i el agg;idpa;:::;aa;;?l‘g S Eiapective
are in stable condition with a narrow buffer on the

right bank and continued livestock access.

Table 8: Jones Creek Reach 5 Attribute Table

Reach Summary Information
Parameters Jones Creek Reach 5
Length of Reach (Linear Feet) 484
Valley confinement
(Confined, moderately Unconfined
confined, unconfined)
Drainage area (acres) 3,164
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream Medium
Function
NCDWR Water Quality :
e WS-III; Tr :
Classification Valley wall erosion near road on Jones Creek Reach 5
@ Cornbread Valley Mitigation Site Final Mitigation Plan
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Reach Summary Information
Parameters Jones Creek Reach 5
Width to Depth Ratio (ft/ft) 23.1
Bank Height Ratio (ft/ft) 1.0
Gradient (ft/ft) 0.0180
Reachwide d50 (mm) 77
Stream Classification C3 existing, hybrid
(Existing and Proposed) B3/C3 proposed
. V — Aggradation and
Evolutionary Trend %/sidening
FEMA Zone Classification X

UT1l
UT1 begins at the southern Site property boundary at a piped outlet delivering flow from a small drainage
area. UT1 was ditched in the 1960’s based on review of aerial photography. The right bank of UT1 is
intersected by at least four ditches that drain wet areas within the right floodplain. Vegetation along the
upper portion of the reach has been maintained to the water’s edge and remains sparse, while the lower
half has been allowed to establish a narrow, but dense row of alders. This difference in vegetation results
in a difference in bedform with the shaded area exhibiting a coarser riffle substrate (consisting of sand
and gravel) with less grass growing within the wetted perimeter. Sidecast materials from historic ditching
are present along the right bank throughout the reach. This material is densely covered with multifora
rose. UT1A enters from the right mid-reach. Livestock have access to the creek throughout reach. Some
minor bank erosion is present and both the left and
right banks are taller than bankfull, confining flow
within the historically ditched channel. The exiting
culvert on UT1 is undersized.

Table 9: UT1 Attribute Table

Reach Summary Information
Parameters uUT1
Length of Reach (Linear Feet) 1,076
Vallgy confinement Moderately
(Confined, moderately .
) ) confined
confined, unconfined)
Drainage area (acres) 66
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\./:?\ter.Quallty WSHIIL; Tr
Classification
Width to Depth Ratio (ft/ft) 11.5
Bank Height Ratio (ft/ft) 2.6
Gradient (ft/ft) 0.0210
Reachwide d50 (mm) 1to 18
Stream Classification Existing G4 to
(Existing and Proposed) Proposed C4b
Evolutionary Trend Il — Channelized
FEMA Zone Classification X e e
@ Cornbread Valley Mitigation Site Final Mitigation Plan
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UT1A

UT1A starts from the outlet of a 24-inch CMP culvert underneath Jones Creek Road and is bisected by an
undersized and perched culvert crossing before draining into UT1. The upstream half of the stream
reach is smothered in small gravel and fines originating from the road above, lacking in bedform and
intermittently flowing subsurface until downstream of the crossing. The channel below the crossing is
bordered by a dense thicket of tag alders, and also incised. The channel profile along this lower section
is initially steep with active headcuts before stabilizing into a regular succession of short riffles and
pools. Sidecast materials from historic ditching are present along the right bank throughout the reach.

Table 10: UT1A Attribute Table

Reach Summary Information
Parameters UT1A
Length of Reach (Linear Feet) 178
Vallfay confinement Moderately
(Confined, moderately .
. . confined
confined, unconfined)
Drainage area (acres) 3
Perennial, Intermittent, .
Perennial i \
Ephemeral 5 2 b i
NCSAM Score/Stream Low y ehicS 3 ~ AR ‘ z *
Function ense alders with high bank height ratio
NCDWR V\'/e.\ter.QuaIlty WS-III; Tr
Classification
Width to Depth Ratio (ft/ft) 7.9
Bank Height Ratio (ft/ft) 3.2
Gradient (ft/ft) 0.0905
Subpavement d50 (mm) 1.0
Stream Classification Existing B5a/B4a to
(Existing and Proposed) Proposed B4a
In/m-
Evolutionary Trend Channelized/Degra ] _ ¢
dation : RN /‘ '
FEMA Zone Classification X e Aabeo bl 2 SA P

Headcutting of UT1A near confluence of UT1

UT2 Reach 1
The stream origin for UT2 Reach 1 begins upstream of a drained pond at a spring head. The right bank is
wooded with no livestock access and contains remnants of an abandoned roadbed; prior manipulation
of the channel for water diversion is evident from sidecast material located in the left floodplain. Below
the source, the stream has tall streambanks with woody vegetation but also exhibits alternating erosion.

Water from the adjacent spring box at the top of UT2 Reach 1 serves adjacent agricultural and
residential needs. The spring box area has been left out of the easement area and existing waterlines do
not run within the proposed easement.
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Table 11: UT2 Reach 1 Attribute Table

Reach Summary Information
Parameters UT2 Reach 1
Length of Reach (Linear Feet) 150
v -
allgy confinement Moderately
(Confined, moderately .
. . confined
confined, unconfined)
Drainage area (acres) 13
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\_/zf\ter.Quallty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 18.1
Bank Height Ratio (ft/ft) 1.7 >
Gradient (ft/ft) 0.0313 ey g aheon =
- UT2 Reach 1 bank erosion and water piping in creek
Reachwide d50 (mm) 14 bed
Stream Classification B4 existing and
(Existing and Proposed) proposed
n-1v
Evolutionary Trend Degradation/Widen
ing
FEMA Zone Classification X

UT2 Reach 2

UT2 Reach 2 begins at an eroded inlet to a small, drained pond—the earthen pond dam has failed and is
actively eroding, threatening to headcut through the old pond bed and mobilize the stored sediment
downstream. A large volume of sediment has been eroded from the dam embankment. Below the
breach, there is a second minor headcut. At the top of the reach both banks are wooded with trees
having grown on the dam. The buffer narrows in the middle section of the reach and ceases in the lower
section of the reach. Bank erosion is prevalent for about 150 LF downstream of the bed, after which the
bed stabilizes and becomes depositional. At this point, the buffers end, and both banks are in pasture.
The reach has discontinuous fencing that is not excluding livestock. Where present, fencing is
immediately abutting the stream leaving no buffer.

The slope at and below the dam is approximately 16% grade, transitioning to a more moderate grade of
approximately 8%, and then entering the wider floodprone area of Jones Creek where the slope is
approximately 2.5%. Erosion from the dam embankment is supplying excessive fine sediment to the
historically ditched middle and lower reaches which are heavily silted. There is a culverted crossing mid-
reach and the lower portion of the reach adjacent to the road is overgrown with multiflora rose, privet
and honeysuckle. The project reach is intersected by two overhead electric lines in the lower half of the
reach.
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Table 12: UT2 Reach 2 Attribute Table

Reach Summary Information

Parameters UT2 Reach 2
Length of Reach (Linear Feet) 849
Valley confinement
(Confined, moderately Unconfined
confined, unconfined)
Drainage area (acres) 22
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\_/:ilterlQuallty WS-IIL; Tr 2 il : :
Classification Old pond bed at start of UT2 Reach 2
Width to Depth Ratio (ft/ft) 8.0
Bank Height Ratio (ft/ft) 1.0
Gradient (ft/ft) 0.0395
Reachwide d50 (mm) 14
B4, existing and
Stream Classification proposed (varies
(Existing and Proposed) near bottom of
reach)

Varies from II/11l —
Channelized/Degra

Evolutionary Trend dationto V-
Aggradation and
Widening
FEMA Zone Classification X Sediment deposition in channel in lower UT2 Reach 2

UT2A

UT2A is fed from a small pond located offsite upstream of Jones Creek Road. The stream flows into the
Site via an existing road culvert. The perched culvert condition is severe, exceeding 24” in height from
the channel bed. The channel has been ditched along the roadside of Jones Creek and N Jones Creek
Roads at the toe of the road embankment. Trash and
household debris are present throughout the reach.
The reach has areas of bank erosion as shown in the
photo below and is overwide with embedded riffles
and silted-in pools within the upstream half of the
reach. Roadside gravel and fines appear to be entering
the reach along the portion of channel bordering N.
Jones Creek Road. At its confluence with Jones Creek
Reach 3, UT2A is obstructed by a combination of
concrete rubble and boulders from recent repair or
reconstruction of the N. Jones Creek Road bridge
abutment. UT2A looking upstream near top of reach
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Table 13: UT2A Attribute Table

Reach Summary Information

Parameters UT2A
Length of Reach (Linear Feet) 499
Valley confinement
(Confined, moderately Confined
confined, unconfined)
Drainage area (acres) 14
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\-/:flterlQuallty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 6.9
Bank Height Ratio (ft/ft) 2.0
Gradient (ft/ft) 0.0420
Reachwide d50 (mm) 3.8
Stream Classification G4 existing/B3a UT2A toe erosion
(Existing and Proposed) proposed
"n-=1v
Evolutionary Trend Degradation/Widen
ing
FEMA Zone Classification X

UT3 Reach 1

UT3 Reach 1 is accessible to livestock. UT3C and UT3B enter on the left side of UT3 Reach 1. UT3 Reach 1
is incised and lateral bank erosion is present upstream of an existing culvert crossing. Downstream of
the culvert, bank height ratios exceed 3 and this
segment of the reach has not widened in most
locations due to the presence of large trees on either
bank. The majority of the trees are undermined and
there is a high risk of bank failures and sediment load
contribution. In most of this segment of the reach,
only a narrow row of trees forms the buffer and
there is pasture beyond on both banks. There is a
noticeable crenulation in the valley to the right of the
existing stream location where the stream could be
effectively relocated and raised to its original base
level. Prior overflow into this valley crenulation is
evident from leaf litter wracklines located in the low
point of the right floodplain as a result of overtopping Upper part@iUIiReacn Ligokiridovmstreai at
of the existing reconstructed culvert crossing further ol ley i PR

upstream.
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Table 14: UT3 Reach 1 Attribute Table

Reach Summary Information

Parameters UT3 Reach 1
Length of Reach (Linear Feet) 662
VaII.ey confinement Moderately
(Confined, moderately .
. ) confined
confined, unconfined)
Drainage area (acres) 156
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\-léterlQuallty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 7.0
Bank Height Ratio (ft/ft) 3.1
Gradient (ft/ft) 0.0384
Reachwide d50 (mm) 24

Stream Classification
(Existing and Proposed)

G4 existing, B4 to
B4a proposed

Evolutionary Trend

IV — Degradation
and Widening

FEMA Zone Classification

X

UT3 Reach 2

UT3 Reach 1 wrack lines in valley low point

UT3 Reach 2 enters a flatter portion of the valley. The stream channel is less incised than in Reach 1
(BHRs are approximately 2.0) but a few, small active headcuts were observed. A narrow row of woody
vegetation is present along the tops of both banks for about half of the reach, but overall the banks are
eroding from a lack of woody vegetation and trampling impacts by livestock. Lateral erosion is affecting
over half of the reach. Multiflora rose is common and locally dense.

Table 15: UT3 Reach 2 Attribute Table

Reach Summary Information

Parameters UT3 Reach 2
Length of Reach (Linear Feet) 239
Vallt.ey confinement Moderately
(Confined, moderately .
) ) confined
confined, unconfined)
Drainage area (acres) 158
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream Medium
Function
NCDWR V\./:?\ter.Quallty WSHIIL; Tr
Classification
Width to Depth Ratio (ft/ft) 13.0
Bank Height Ratio (ft/ft) 1.7
Gradient (ft/ft) 0.0272
Reachwide d50 (mm) 24

UT3 Reach 2 below UT3B confluence
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Reach Summary Information

Parameters UT3 Reach 2
Stream Classification Incised C4b existing
(Existing and Proposed) to C4b proposed
. IV — Degradation
Evolutionary Trend and Widening
FEMA Zone Classification X

UT3 Reach 3

UT3 Reach 3 begins as a narrow, incised channel with bank height ratios of 1.5. UT3 Reach 3 takes on
considerable flow and stress from the frequent overtopping of Jones Creek at the aggraded Reach 4/5
reach break — flows overtopping the bank flow across the field and enter UT3 Reach 3. The banks are
lined with alders which have prevented widening in most locations thus far. Beyond the alders, there is
minimal to no additional buffer. Toe erosion is prevalent throughout the upper half of Reach 3. Ditches
connecting to locations along both banks appear to drain existing floodplain wetland areas. An old
crossing was observed midreach.

Table 16: UT3 Reach 3 Attribute Table

Reach Summary Information

Parameters UT3 Reach 3
Length of Reach (Linear Feet) 374
Valley confinement
(Confined, moderately Unconfined
confined, unconfined)
Drainage area (acres) 174
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\'/:?\ter.Quallty WSHIIL; Tr
Classification
Width to Depth Ratio (ft/ft) 5.2
Bank Helg.ht Ratio (ft/ft) 1.5 UT3 Reach 3 immediately below UT3A Reach 1
Gradient (ft/ft) 0.0177
Reachwide d50 (mm) 29
Stream Classification Incised E4 existing
(Existing and Proposed) to C4 proposed
. IV — Degradation
Evolut Trend
volutionary Tren and Widening
FEMA Zone Classification X

UT3 Reach 4

UT3 Reach 4 is wider with less erosion than the upstream reaches of UT3. A manmade levy has been
built up along the left bank within the lower portion of the reach. The left bank is bordered by pasture
with intermittent alders and the right bank buffer is narrow but with larger trees. Livestock have access
to the creek.
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Table 17: UT3 Reach 4 Attribute Table

Reach Summary Information

Parameters UT3 Reach 4
Length of Reach (Linear Feet) 213
Valley confinement
(Confined, moderately Unconfined
confined, unconfined)
Drainage area (acres) 181
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream Medium
Function
NCDWR V\-/zflter.Quallty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 13.3
Bank Height Ratio (ft/ft) 1.5
Gradient (ft/ft) 0.0182 i ) 5
Reachwide d50 (mm) 29 JT3 Reach 4

Manipulated C4

Stream Classification .
existing to C4

(Existing and Proposed)

proposed
Evolutionary Trend Vi .(.lua?m
equilibrium
FEMA Zone Classification X

UT3A Reach 1

UT3A Reach 1 is a modified, headwater drainage that originates from an intermittent stream in a small
patch of alders, surrounded by pasture. Below the intermittent section, the stream has been modified
by cattle trampling and removal of all woody vegetation such that it lacks the channel definition to
classify as a stream and is therefore considered a linear jurisdictional wetland under present conditions
before reemerging in Reach 2 as a perennial stream. It is likely that the landform and hydrology of the
wetland portion previously supported a small channel, but due to historic alteration and cattle access
now presents as a linear wetland. Broken drain tiles found within the reach, and an overly steep tie-in
slope at the bottom of the hill just upstream of Reach 2 are evidence of prior manipulation and suggest
the stream is piped below grade. The reach was observed during wet and dry weather and stream flow
was present, albeit spread over a broad, low area, during all observations.

From a geomorphic perspective, the reach is braided by potential historic impacts, as well as the more
recent and ongoing livestock impacts, rather than natural processes. The lack of channel definition
results in poor in-stream habitat, devoid of bedform. Baseflow is spread through multiple paths
consisting of mud and silty substrate. No buffer is present, aside from the patch of alders at the origin.
The downstream limits of the reach terminate at the existing wood line down valley where an
unnaturally steep drop-down terminates and a perennial channel begins. Due to the extent of
manipulation and impact to this channel it was not classified using Rosgen’s system.
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Table 18: UT3A Reach 1 Attribute Table

Reach Summary Information
Parameters UT3A Reach 1
Length of Reach (Linear Feet) 273
Valley confinement
(Confined, moderately
confined, unconfined)

Unconfined
(manipulated)

Drainage area (acres) 11
Perennial, Intermittent, .
Intermittent
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\-léterlQuallty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) N/A
Bank Height Ratio (ft/ft) N/A
Gradient (ft/ft) 0.1076
Reachwide d50 (mm) Silt

Not classified UT3A Reach 1

existing to B4/5

Stream Classification
(Existing and Proposed)

proposed
. V — Aggradation
Evolutionary Trend and Widening
FEMA Zone Classification X

UT3A Reach 2
UT3A Reach 2 is perennial. There is no fencing around the reach and there is surface erosion from
livestock trails at the head of the reach and on the left valley
wall.

In the upper half of the reach, there is vertical and lateral
channel instability. Multiple active headcuts are present—
bank height ratios vary, but typically range between two to
three or greater. The channel is overly sinuous in areas and is
eroding into the valley wall. Evidence of prior manipulation
coupled with livestock access and poor buffer quality all
contribute to this instability.

As the reach exits the wooded area, intermittent trees line
the banks, consisting of primarily alders that are present both
on the banks and within the channel. As the channel enters
the pasture, the reach corridor has floodplain wetlands on
either side of the creek. The stream is no longer incised and is

instead aggrading from a combination of upstream sediment /7% / '
supply and livestock access, resulting in an overly-wide and : A1 53 N 4 iy F. o5
grass-choked streambed. Sidecast material is situated along Headcutting in UT3A Reach 2

the top of right bank along the downstream half of the reach.

@ Cornbread Valley Mitigation Site Final Mitigation Plan
DMS ID No. 100175 Page 18 December 22, 2022



Table 19: UT3A Reach 2 Attribute Table

Reach Summary Information
Parameters UT3A Reach 2
Length of Reach (Linear Feet) 530
VaII.ey confinement Moderately
(Confined, moderately .
. . confined
confined, unconfined)
Drainage area (acres) 13
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\-/:flter.O.uaIlty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 20.7
Bank Height Ratio (ft/ft) 5.8
Gradient (ft/ft) 0.0383
Reachwide d50 (mm) 0.5
B5a existing to B4a ' -
Stream Classification and B4 proposed Wallowed and overly-wide section of UT3A Reach 2
(Existing and Proposed) (with coarsening
likely)
IV — Degradation
and Widening
Evolutionary Trend (upper) to
Aggradation and
Widening (lower)
FEMA Zone Classification X
UT3B

UT3B is a small headwater drainage that originates from a seep partly fed by an upland linear wetland.
UT3B flows through a moderately confined, wooded i
valley floor that is at a lower level than the adjacent
pastures. Overall, the upper half of the reach is
predominantly stable. In the lower half of the reach
where the valley bottom broadens and the channel is
less confined, the channel becomes incised and more
sinuous. A few active headcuts were observed and
portions of the reach flow subsurface under tree
roots. Outer meanders are eroding into the valley
wall in a few areas. Three small wetland areas were
delineated in the lower valley that generally occupy
the entire bottom width of the riparian corridor and
on either side of the stream. All of UT3B is accessible
by livestock.

UT3B has been ditched against the left valley wall and
will be returned to its original channel (looking
upstream)
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Table 20: UT3B Attribute Table

Reach Summary Information

Parameters UT3B
Length of Reach (Linear Feet) 566
VaII.ey confinement Moderately
(Confined, moderately .
. ) confined
confined, unconfined)
Drainage area (acres) 7
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream High
Function
NCDWR V\-léter.O.uaIlty WS-IIL; Tr
Classification
Width to Depth Ratio (ft/ft) 16.2
Bank Height Ratio (ft/ft) 2.8
Gradient (ft/ft) 0.0708
Reachwide d50 (mm) 8.9

F4b existing to B4
proposed with B4a
in upstream portion

existing and
proposed

IV — Degradation
Evolutionary Trend and Widening to VI
— Quasi Equilibrium
FEMA Zone Classification X

UT3B meanders into the right valley wall in the lower
part of the reach

Stream Classification
(Existing and Proposed)

UT3B1

UT3B1 is a short, steep headwater drainage that begins at a spring box within the Site and flows into
UT3B. Above the spring box, there are steep diches with multiple knickpoints and there is evidence of
surface erosion as well as impacts from livestock access, but the reach is predominantly stable. Like
UT3B, UT3B1 flows through a wooded valley floor that is at a lower level than the adjacent pastures and
hydrology is fed by an upland wetland area.

Table 21: UT3B1 Attribute Table

Reach Summary Information
Parameters UT3B1
Length of Reach (Linear Feet) 77
Valley confinement
(Confined, moderately Confined
confined, unconfined)
Drainage area (acres) 1.0
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream High
Function
NCDWR V\./a.\ter.QuaIlty WS-III; Tr
Classification {
- - UT3B1 looking downstream
Width to Depth Ratio (ft/ft) 23.8
@ Cornbread Valley Mitigation Site Final Mitigation Plan
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Reach Summary Information

Parameters UT3B1
Bank Height Ratio (ft/ft) 1.0
Gradient (ft/ft) 0.0997
Reachwide d50 (mm) N/A
Stream Classification B4a existing and
(Existing and Proposed) proposed
Evolutionary Trend v - .QU?SI-
equilibrium
FEMA Zone Classification X

UT3CReach 1

UT3C Reach 1 is a steep step-pool channel that flows onto the Site through a metal culvert under a
gravel driveway. The headwall of the culvert is eroding. The first segment of the reach flows through a
powerline easement before entering a short, wooded section. The powerline easement is also used by
livestock for crossing the stream. In this area, the channel flows between two small existing wetlands. In
the wooded section, dredge spoils are present. Below the utility and wetlands, the stream has been
pushed against the left valley wall and is overly wide with mid-channel and lateral bar formation, and
light to moderate bank erosion. Stream banks along the left bank are tall and steep but are heavily
wooded from a forested buffer. The right floodplain consists predominantly of pasture with intermittent

trees along the bank. Livestock have access to the
stream throughout the reach.

Table 22: UT3C Reach 1 Attribute Table

Reach Summary Information

Parameters UT3C Reach 1
Length of Reach (Linear Feet) 310
Valley confinement
(Confined, moderately Confined
confined, unconfined)
Drainage area (acres) 53
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Scor.e/Stream Medium
Function
NCDWR Water Qualit
Classificatign ' WS Tr
Width to Depth Ratio (ft/ft) 10.6
Bank Height Ratio (ft/ft) 1.7
Gradient (ft/ft) 0.0794
Reachwide d50 (mm) 24
Stream Classification Incised B4a existing
(Existing and Proposed) to B4a proposed
. V — Aggradation
Evolutionary Trend and ?/\g/idening
FEMA Zone Classification X

The top of UT3C Reach 1 has a poorly maintained
headwall, headcutting, and a mowed wetland area
(looking upstream)

i
e P S LE A

The UT3C Reach 1 channel is relocated against the
hillslope and is overly-wide (looking upstream)
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UT3C Reach 2

UT3 Reach 2 begins at a headcut. Below the headcut, the stream becomes aligned tight against the left
valley wall and loses its floodplain bench connection. Further downstream, the reach is confined within
an incised channel that has bank height ratios ranging between 1.7 and 3, and entrenchment at or
below 1.4. Livestock have access to UT3C Reach 2 throughout its length. Bank erosion and valley wall
erosion are present in this lower reach and there is limited buffer width.

Table 23: UT3C Reach 2 Attribute Table

Reach Summary Information UT3C Reach 2 starts at a headcut that has been
Parameters UT3C Reach 2 temporarily arrested by trees, where the channel is
Length of Reach (Linear Feet) 264 : ; s agams:the it vallex W?!I :
Valley confinement
(Confined, moderately Confined
confined, unconfined)
Drainage area (acres) 54
Perennial, Intermittent, .
Perennial
Ephemeral
NCSAM Score/Stream
. Low
Function
NCDWR V\./a.\ter.QuaIlty WS-III; Tr
Classification
Width to Depth Ratio (ft/ft) 28.8
Bank Height Ratio (ft/ft) 3.7
Gradient (ft/ft) 0.0754
Reachwide d50 (mm) 24
Stream Classification Incised B4a existing
(Existing and Proposed) to B4a proposed
. IV — Degradation
Evolutionary Trend and Widening
FEMA Zone Classification X

3.3.2  Existing Wetlands =,
Wildlands delineated potential wetland and waters
of the United States within and immediately adjacent
to the proposed project easement 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) was
approved on October 28, 2021. See Appendix 2 for the PJD package, which includes the USACE Wetland
Determination Data Sheets. Existing wetland data is summarized in Table 24.

UT3C Reach 2 eroding into the valley wall

A total of 30 existing jurisdictional wetland features (Wetlands A-DD) were documented within the
assessment area (Figure 2). Onsite wetland features exhibit indicators of wetland hydrology,
hydrophytic vegetation, and hydric soils. Indicators of wetland hydrology include surface water, high
water table, saturation, geomorphic position, and water-stained leaves. Dominant hydrophytic
vegetation species within wetlands include common juncus (Juncus effusus), jewelweed (Impatiens
capensis), Japanese stilt grass (Microstegium vimineum), alder (Alnus serrulata), shallow sedge (Carex
lurida), New York ironweed (Vernonia noveboracensis), and red maple (Acer rubrum). Soils within onsite
wetlands exhibit one of the following hydric soil indicators: depleted matrix, redox dark surface, or
loamy gleyed matrix.
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Existing wetlands were evaluated using the North Carolina Wetland Assessment Method (NCWAM). The
rapid assessment method evaluates field conditions relative to reference condition to generate function
ratings for specific wetland types. Using the NCWAM dichotomous key and best professional judgement,
existing wetlands were classified based on the reference wetland type if the area was not disturbed.
Onsite wetlands were classified as headwater forests, bottomland hardwood forest, and seeps. Overall
NCWAM ratings range from low to high. Most onsite wetlands scored as low or medium functioning
systems when compared to reference conditions as a result of impairments to one or two of the three
primary functions (hydrology, water quality, and habitat). Water quality and habitat functions generally
received low scores due to livestock grazing, lack of native vegetative communities, and poor
connectivity to other natural areas. Wetlands that scored as high functioning include Wetlands F, G, O,
P,Y, Z, AA, and BB. NCWAM field assessment forms and the rating calculator outputs are included in
Appendix 3.

Table 24: Project Attribute Table Part 4

Size of . .
Wetland | Wetland LG Mapped Soil Series Drainage Class LR SCLCC
Type Status Hydrology
(acres)
A 0.155 Headwater | Saunook gravelly loam Well drained No Groundwater
Nikwasi fine sandy Very poorly
B 0.314 loam/ Evard-Cowee drained/ Well Yes/No Groundwater
complex drained
C 0.040 |Bottomland Saunook loam Well drained No Groundwater
D 0.006 Saunook loam Well drained No Groundwater
E 0.003 Saunook loam Well drained No Groundwater
F 0.028 Saunook loam Well drained No Groundwater
G 0.033 Saunook loam Well drained No Groundwater
Headwat
H 0.058 cadwater Saunook loam Well drained No Groundwater
I 0.017 Saunook loam Well drained No Groundwater
J 0.030 Headwater Saunook loam Well drained No Groundwater
K 0.138 Nikwasi fine sandy Very poorly Yes Groundwater
Seep loam drained
L 0.002 Dellwood gravelly fine Modera'tely well No Groundwater
sandy loam drained
M 0.052 Dellwood gravelly fine Modera'tely well No Groundwater/
sandy loam drained Overbank
Bottomland Nikwasi fine sandy Very.poorly
N 0.600 loam/ Dellwood drained/ Yes/No Groundwater/
' gravelly fine sandy Moderately well Overbank
loam drained
0 0.070 Saunook loam/ Evard- |Well dral.ned/ Well No/No Groundwater
Headwater Cowee complex drained
P 0.012 Evard-Cowee complex Well drained No Groundwater
Q 0.027 Bottomland Nikwasi fine sandy Very [:)oorly Yes Groundwater/
loam drained Overbank
R 0.015 Headwater Saunook loam Well drained No Groundwater
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Size of . .
Wetland | Wetland BT Mapped Soil Series Drainage Class Sl ST ]
Type Status Hydrology
(acres)
S 0.229 Dellwood gravelly fine Modera.tely well No Groundwater/
sandy loam drained Overbank
Bottomland | Dellwood gravelly fine | Moderately well
T 0.044 sandy loam/Nikwasi drained /Very No/Yes Groundwater
fine sandy loam poorly drained
Dellwood gravelly fine | Moderately well
u 0.214 Seep sandy loam/ Nikwasi drained/ Very No/Yes Groundwater
fine sandy loam poorly drained
v 0.346 Dellwood gravelly fine Modera'tely well No Overbank/
sandy loam drained Groundwater
W 0.117 Bottomland Dellwood gravelly fine Modera’tely well No Groundwater
sandy loam drained
X 0.279 Dellwood gravelly fine Modera.tely well No Groundwater/
sandy loam drained Overbank
0.005 Seep Saunook loam Well drained No Groundwater
0.007 Seep Saunook loam Well drained No Groundwater
AA 0.033 Saunook loam Well drained No Overbank/
Headwater Groundwater
BB 0.006 Saunook loam Well drained No Groundwater
e 0.009 Dellwood gravelly fine Modera.tely well No Groundwater
sandy loam drained
Seep Dellwood gravelly fine
M I Il
DD 0.010 sandy loam/Saunook odera.te y we No Groundwater
drained
loam
3.4 Overall Functional Uplift Potential

The primary stressors on the Site are direct livestock access, lack of a riparian buffer, channel incision,
stream bank erosion and existing culverts which fragment habitats. These stressors led to low NCSAM
scores the following reaches: Jones Creek Reach 2, UT1, UT1A, UT2 Reach 1, UT2 Reach 2, UT2A, UT3
Reach 1, UT3 Reach 3, UT3A Reach 1, UT3A Reach 2, UT3C Reach 2. Without intervention, the streams
will continue to erode their beds and banks until a new floodplain is formed at a lower elevation,
contributing excess sediment to the sensitive downstream waters. Livestock will continue to trample
streams and wetlands, overgraze the floodplain, and contribute bacteria and nutrients to downstream
waters, and prevent the growth of stabilizing vegetation. Ultimately, functional uplift for this Site is
linked to stabilizing sediment sources, improvement in and maintenance of hydrologic connectivity
between streams, wetlands and floodplains, and restoration of riparian habitats. Additionally,
establishing a riparian buffer and correcting undersized and perched culvert crossings will protect and
enhance this connectivity. Functional uplift for the Site will be achieved through the following:

e Reconnecting incised streams to floodplains, flood relief benches, and wetlands through
restoration and berm removal to improve hydrologic connection.
e Stabilizing bank erosion and associated pollutants.

e Correcting habitat fragmentation through improved culvert crossings and removal of a breached

impoundment.
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e |Installing a BMP at the top of UT3B to treat upslope pasture runoff.

e Planting riparian buffers to shade and help stabilize streams, promote woody debris in system
and to enhance wetland vegetation communities.

e Fencing out livestock.

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 and in greater detail in Section 6 as the project mitigation plan.

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

There are cultural resource areas located in and adjacent to the project site. Two of the identified areas
will be completely avoided by all project activities and other areas outside of the original project limits
will be avoided for grading activities and limited to bare root planting only. The Cherokee Nation has
requested that work halt if any culturally significant finds are made during construction. Overall these
present limited constraints to uplift unless additional finds during construction lead to modifications to
the final design implementation. Section 4.5 discusses cultural resource coordination in greater detail.

Along UT1 and the lower portion of UT2 where streams are located in the valley bottom of the historic
floodplain of Jones Creek and also flow through adjacent wetlands and relic wetland areas, two issues
are present. First, the adjacent areas in low lying fields are important to farming operations and would
be rendered useless if wetness regimes were increased significantly over existing levels. Secondly, the
stream-wetland complexes proposed must meet the stream and valley grading requirements to
maintain a consistent stream slope and sediment transport regime. Stream gradient is dictated in part
by the level where UT1 enters the Site. For these reasons, Priority 1.5 restoration was elected for these
streams. The streambed will be raised and the floodplain will be lowered. In many cases, rehabilitation
wetlands have hydric soils at the existing ground surface but must be graded down 12-24” in order to
blend to target floodplain elevations.

On Jones Creek Reaches 2 & 5, aggregational areas are discussed in the stream design implementation
approach. These areas result from historic valley modifications that caused sudden losses in stream
transport competency and capacity. It is not possible to re-shape the entire valley to address this issue;
therefore, a natural stream levy design has been developed to grade limited segments of the valley to
mimic reference reach channel dimensions and B-type channel confinement in order to facilitate the
desired hydraulic and sediment transport continuity along the length of the valley. These features will
be approximately two feet tall and after revegetation and will not require maintenance.

Multiple farm and utility crossings are necessary to maintain farming operations and existing utilities.
Due to the complexity of coordinating crossings, easement widths and locations had to be adjusted from
the original plan. The overall number of crossings was reduced between the IRT Site Walk and final
design, along with an overall reduction of approximately 40 feet in the total length of internal and
external easement breaks.

The property owners currently rotate livestock and horse grazing throughout pastures on the Site. Three
fords, two existing culverts and multiple informal crossings facilitate current access throughout the Site.
Landowners will require crossings of the conservation easement to be able to maintain grazing rotation
and access to fields bound by NCDOT roads. Efforts were made to minimize the number of stream
crossings to those necessary for the landowners to maintain their farming operations in a sustainable
manner. Crossings have been carefully sited, and in some cases relocated from their originally proposed
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location to enhance the long-term stability of the crossings and minimize impacts to existing resources.
All crossings have been designed to be appropriate for aquatic organism passage and sediment
transport continuity. On the mainstem Jones Creek, ford crossings were selected to achieve these ends.
Tributary crossings will be constructed with culverts.

Each crossing is proposed to be fenced with high tensile wire fence and gated for livestock exclusion.
Crossings have been designed in coordination with the restored stream bed profile to allow for aquatic
organism passage. The crossings are summarized and numbered below in Table 25 and depicted on
Figure 8. More crossing and crossing fencing details are located in the planset (Appendix 11, Sheets 5.1-
5.8 and Sheet 7.10).

Livestock currently have access to all streams on the project. After restoration, the landowner may
remove livestock from all or a part of the property. Wildlands will provide 5-strand barbed wire fencing
along the perimeter of the easement of any sections of the property where livestock will be present. The
landowner will be required to install fencing if livestock are returned to the property in the future. More
fencing details are located in the planset (Appendix 11, Sheets 4.2.1-4.2.4 and Sheet 7.10).

Several powerlines cross the property and creeks. Upon review with Duke Power, multiple modifications
to the original powerline relocation plan were required. Wildlands worked with Duke Power and the
owner to reduce Duke’s easement from 50-feet to 30-feet where their utility easement crosses the
proposed conservation easement. Duke crossings will be seeded with riparian or wetland seed mix and
planted with a dense grid of ninebark and elderberry to provide shading of streams and to help
discourage weeds. Utility corridors are maintained with helicopter trimming and therefore no ground
access is anticipated to be required for utility maintenance.

Two external easement breaks are present at existing roads, and twelve internal easement breaks are
proposed to maintain landowner and livestock access to pastures, as well as to accommodate utility
easements.

Table 25: Summary of Site Easement Crossings and Breaks

No. Width (ft) Location Internal or External Crossing Type

1 46 uT1 Internal Internal Crossing - Culvert

Jones Creek above
2 30 Reach 1a (non- Internal Utility Corridor
credited reach)

Varying Width | Jones Creek Reach 1b

3 Int I Utility Corrid
(4’ -34') near Allison Watts Rd nterna ity Lorridor
Between Jones Creek
4 60 Reach 1b and Reach 3 External NCDOT Allison Watts Road ROW

at Allison Watts Rd

5 35 Jones Creek Reach 3 Internal Internal Crossing - Ford
near Allison Watts Rd ernalLrossing - Fo

6 40 uT2 Internal Internal Crossing - Culvert
UT2 near N Jones
7 | [ ili i
30 Creek Rd nterna Utility Corridor

Between Jones Creek NCDOT North J Creek Road

8 60 Reach 3 and Reach 4 External orth Jones Lreek roa

ROW

at N Jones Creek Rd

9 varying Width Above Jones Creek Internal Internal Crossing — Ford

(61’ — 109') Reach 4 &
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No. Width (ft) Location Internal or External Crossing Type
10 40 UT3 Reach 3 Internal Internal Crossing - Culvert
11 40 UT3 Reach 2 Internal Internal Crossing - Culvert
12 36 UT3C Reach 2 Internal Internal Crossing - Culvert
13 30 Above UT3C Reach 1 Internal Utility Corridor
14 Va(lzli?ﬁ\é\gf)lth Above UT3 Reach 1 Internal Internal Crossing - Culvert

The easement boundaries around all streams proposed for mitigation credit provide the required 30-
foot minimum riparian buffer for Mountain streams. The easement area will be marked per
requirements outlined in RFP 16-20190304.

The entire easement area can be accessed for construction, monitoring, and long-term stewardship via
North Jones Creek Road and Allison Watts Road.

4.0 Regulatory Considerations

Table 26, below, is a summary of regulatory considerations for the Site. These considerations are
expanded upon in Sections 4.1-4.3.

Table 26: 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 was approved on 8/16/21. 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 November 24, 2021. This document included
investigation into the presence of threatened and endangered species onsite protected under the
Endangered Species Act of 1973, any historical resources protected under the National Historic
Preservation Act of 1966, and places of religious importance to American Indians, Eskimos, and Native
Hawaiinas protected under the American Indian Religious Freedom Act.

Per the Categorical Exclusion research and response by US Fish and Wildlife Service, the project will have
no effect on the Appalachian elktoe (Alasmidonta raveneliana), gray bat (Myotis grisescens), littlewing
pearlymussel (Pegias fabula), rock gnome lichen (Gymnoderma lineare), and spotfin chub (Erimonax
monachus). The project may affect but is not likely to adversely affect the following species: Indiana bat
(Myotis sodalist), Bog turtle (Clemmys muhlenbergii), mountain sweet pitcher-plant (Sarracenia rubra
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ssp. Jonesii), small whorled pogonia (Isotria medeoloides), swamp pink (Helonias bullata), Virginia
spiraea (Spiraea virginiana), and the Northern long-eared bat (Myotis septentrionalis) (NLEB).

Wildlands conducted a botanical pedestrian survey on January 26, 2021 and May 27, 2021, where
suitable habitat was identified for the Small whorled pogonia, Swamp pink, Virginia spiraea, and the
Mountain sweet pitcher-plant. No individual species were identified within the project areas for these
species. With the exception of the Small whorled pogonia, these botanical results are valid through May
27, 2023. Given the shorter survey validity window for the Small whorled pogonia (1 year), an additional
botanical survey was warranted prior to construction start date. Results from the additional field survey
conducted on June 28, 2022 confirmed suitable habitat is present for the Small whorled pogonia with no
individual species present within the project area.

As part of the Categorical Exclusion Section 7 consultation process, FHWA submitted NLEB 4(d)
streamlined consultation forms to USFWS for additional review and concurrence. The USFWS responded
that they concurred that the proposed project occurred at a location where any incidental take that may
result from associated activities with this project is exempt under the 4(d) rule. However, on March 23,
2022, the USFWS issued a proposal to reclassify the NLEB from a threatened to an endangered status. In
anticipation of the proposed reclassification, which if finalized, would remove the current 4(d) rule for
the NLEB, Wildlands submitted a letter to USFWS on May 13, 2022 to re-initiate NLEB consultation for
this project.

USFWS concurred with a “may affect, not likely to adversely affect” determination for the NLEB based
on Wildlands commitment to the following conservation measures:

e Trees will be removed from October 15™ — April 1% outside of the bat active season for tree-
roosting species

e no artificial lighting will be added to the action area

e no night work will occur

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 will be affected by this project.

Two archeological sites were identified for protection, and the Cherokee Nation has requested that
these areas be maintained free of disturbance from planting. One of these sites is not located within the
proposed easement. For the other site, the total acreage to be left unplanted and undisturbed is less
than 0.01 acres and has been designated on the plans to remain unplanted. All other archeological sites
within the proposed project area were identified as dispersed low-density or isolated artifact finds that
lack research potential and were recommended as not eligible for NRHP. Avoidance recommendations
were concurred with by state and Tribal entities. In addition, the Cherokee Nation requested that
changes in scope or APE be brought to the attention of the Nation, that project activities halt if items of
cultural significance are discovered during construction, and that other pertinent Tribal and Historic
Preservation Offices be contacted with regards to the project so that they may review their databases or
records (which has been performed and is documented in the appendix). Wildlands is documenting the
avoidance activities, scope change, and halt work requests into the project plans as special notes on
Sheet 0.3 (Appendix 11).

The signed Categorical Exclusion checklist and summary are provided in Appendix 5. A complete copy of
the Categorical Exclusion document, including additional information and regulatory communications, is
available upon request.
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4.2 FEMA Floodplain Compliance and Hydrologic Trespass
The Site is represented on the Macon County Flood Map 3700656200J with an effective date of May 4,
2009. None of the project streams are mapped with FEMA-regulated floodplains. The project will be

designed to avoid hydrologic trespass on adjacent properties.

4.3 401/404

Some wetlands within the floodplain adjacent to the existing streams will be partially impacted during
realignment of the stream channel. Several wetland areas and relic hydric areas will be enhanced or
restored as part of this project. Wetlands on the Site that are within the conservation easement and
outside of the limits of disturbance will be flagged with safety fence during construction to prevent
unintended impacts. This will be denoted in the final construction plans. The Pre-Construction
Notification (PCN), including this data, will be submitted to the NCIRT with the Final Mitigation Plan.

5.0 Mitigation Site Goals and Objectives

The project will improve stream and wetland functions through exclusion of livestock, conversion of
pastures into riparian buffer, enhancing instream and wetland habitat connectivity and diversity, and by
restoring stream, wetland, and floodplain connections throughout the Site.

Project goals are desired project outcomes and are verifiable through measurement and/or visual
assessment. Objectives are activities that will result in the accomplishment of goals. The project will be
monitored after construction to evaluate performance as described in Section 7 of this report. The
project goals and related objectives are described in Table 27.

Table 27: Mitigation Goals and Objectives

existing wetlands and grazing in
riparian buffers.

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

Restore and
supplement
native
floodplain
vegetation.

Convert active livestock pasture to
forested riparian buffers along all
Site streams, which will slow and
treat sediment, nutrient, and fecal
coliform laden runoff from
adjacent pastures before entering
streams. Protect and enhance
existing forested riparian buffers
and wetlands. Treat invasive
species.

Reduce sediment inputs from pasture
runoff. Reduce floodplain velocities
and increase retention of flood flows
on the floodplain in headwater
stream systems, decreasing direct
runoff and increasing storage and

nutrient cycling within the watershed.

Increase shading of stream channels,
which will increase dissolved oxygen
concentrations. Provide a source of
LWD and organic material to Site
streams for continued habitat.
Support all stream and wetland
functions.

Hydrology,
Hydraulic,
Geomorphology,
Physicochemical,
Biology
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Functions

communities

hydric soils, remove piping/drain
tile, and planting native wetland
species.

Goal Objective Expected Outcomes
) P Supported
Reduce sediment inputs from bank
Reconstruct stream channels erosion. Increase floodplain
slated for restoration with stable engagement where appropriate, .
Improve the . . . g8 . p.p P Hydraulic,
L dimensions and appropriate depth | decreasing runoff and instream
stability of . o . o o . Geomorphology,
relative to the existing floodplain. stresses while increasing infiltration. . .
stream ) . Physicochemical,
channels Add bank revetments and Promote sediment transport in areas Biolo
’ instream structures to protect where aggradation is occurring. gy
restored/ enhanced streams. Decrease erosion along dam and pipe
outlets. Diversify available habitats.
Install a stormwater BMP in an . .
. . Reduce agricultural and sediment
Diffuse area of concentrated agricultural . . . .
. } inputs to the project, which will . .
concentrated runoff to diffuse and provide o Physicochemical,
. L . reduce likelihood of accumulated .
agricultural vegetated upland infiltration for ) . Biology
. fines and excessive algal blooms from
runoff. runoff before it enters the stream .
nutrients.
channel or wetlands.
Increase and diversify available
Install habitat features such as habitats for macroinvertebrates, fish,
constructed steps, cover logs, and | and amphibians. Promote aquatic
Improve . . . o Geomorphology,
. brush toes on restored reaches. species migration and recolonization . .
instream . . . L Physicochemical,
. Add woody materials/ LWD to from refugia, leading to colonization .
habitat. . s . . Biology
channel beds. Construct pools of and increase in biodiversity over time.
varying depth. Add complexity including LWD to the
streams.
Restore and enhance riparian
wetlands by enhancing stream-
Restore wetland interaction, plugging and
wetland - L ", PIUBEINg Hydrology,
. filling existing agricultural ditches, . . . .
hydrology, soils, . . . Improve terrestrial habitat Physiochemical,
removing berm material over relic .
and plant Biology

Permanently
protect the
project Site
from harmful
uses.

Establish a conservation easement
on the Site. Exclude livestock from
Site streams and wetlands,
remove impoundments and
rebuild embedded culverts, and
remove pastures from the riparian
buffer.

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

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

Sections 6.1-6.6 will discuss design approach for streams; 6.7 will discuss design approach for wetlands;
6.8 will discuss BMP implementation; and 6.9 will discuss vegetation plan.

6.1 Stream Design Approach Overview

The 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 5, though these are not tied to performance
criteria.

The project streams proposed for restoration on the Site will be reconnected floodplains and wetlands,
and will be reconstructed with stable dimension, pattern, and profile that will transport the water and
sediment delivered to the system. To address aggradation in Reaches 2 and 4/5 of Jones Creek, channel
sinuosity will be reduced, and aggraded sediment will be removed to steepen the profile, and the
restored channel dimension has been sized to transport coarse sediment being delivered by the
watershed. An unstable pond dam will be removed on UT2, streams will be removed from roadside
location or from valley walls and into their valley low point, where possible. The riparian buffer, existing
wetlands and proposed wetland restoration areas will be planted with native tree species. Instream
structures will be constructed in the channels to help maintain '
stable channel morphology and improve and diversify aquatic
habitat. The entire project area will be protected in perpetuity
by a conservation easement. There are existing vegetated ditch
outlets that enter Jones Creek along Reaches 3 and 4 shown in
the photos to the right that are proposed to remain.

The design approach for this Site utilizes a combination of
analog and analytical approaches for stream restoration, and
also relies on empirical data and prior experiences and
observations. Reference reaches were identified to serve as the
basis for design parameters. Channels were sized based on
design discharge hydrologic analysis which uses a combination
of empirical and analytical data as described within this report.
Designs were then verified and/or modified based on sediment
transport analysis. These design approaches have been used on
many successful Mountain and Piedmont restoration projects
and are appropriate for the goals and objectives for this Site.

Table 28: Stream Stressors and Mitigation Approach
& PP Existing vegetated ditch outlets — Jones Creek

':::;iﬁt Primary Stressors/Impairments Approach Mitigation Activities*
Jones Easement has been extended upstream
Livestock access, narrow buffers Ell of credited area to exclude livestock from
Creek Rla
streams.

Jones . .
Creek R1b Livestock access, narrow buffers Ell Left bank grading at top of reach.

Jones Livestock access, lateral instability, lack of R Restore dimension, pattern, and profile,
Creek R2 | buffer on right and left floodplain, incision remove utility crossing.
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Project . . e e .
ReaJ\ch Primary Stressors/Impairments Approach Mitigation Activities*
Jones Livestock access, narrow buffers, Ford crossing replacement, left bank
Creek R3 intermittent left bank erosion, partially Ell grading, treatment of right bank toe
unstable crossing, invasive species erosion.
Severe erosion and livestock trampling,
Jones poor buffer quality, narrow buffers, severe Ford crossing replacement, address
Creek RA erosion along right bank, berm at right top Ell erosion through bank grading and
of bank, unstable crossing, invasive species, removal of aggraded bed material.
aggradation
Jones Livestock access, absent or narrow buffers,
Creek RS severe aggradation, 90-degree bend in R Restore dimension, pattern, and profile.
creek, valley wall erosion, invasive species
. . Physical removal of invasives, construct
Livestock access, poorly defined channel, y .
. . . stream and wetland complex, crossing
UT1 incised channel, minor erosion, lack of R
. . . . replacement, removal of aggraded bed
buffer, undersized culvert, invasive species . .
material, and bank grading.
Livestock access, low w/d ratio and incised
UT1A channel, channel toe erosion, lack of R Restore dimension and step-pool
buffer, undersized and perched culvert, morphology, remove crossing.
invasive species
Livestock access, left bank erosion and Streambank grading left bank, planting
UT2R1 narrow left bank buffer, remnant pond Ell left bank only. Supplemental planting
berm throughout majority of reach.
. . . Restore dimension and step-pool
Livestock access, remnant pond with failed PP
. . morphology, construct stream and
dam, channel erosion, undersized culvert, .
UT2 R2 . . . . . R wetland complex, replace crossing.
aggradation of fines in channel, invasive S
. Supplemental planting limited to a
species . .
portion of the right bank.
Livestock access, stream located against Restore dimension and step-pool
UT2A road embankment, bank and bed erosion, R morphology. Raise bed and improve
incision, narrow buffers connectivity at upstream culvert.
Restore dimension and step-pool
Livestock access, narrow or no buffers, morphology. Supplemental planting
UT3 R1 active erosion from vertical incision and R throughout entirety of reach.
widening Supplemental planting limited to one
portion of the left bank.
. . Restore bankfull bench along left bank,
Livestock access impacts, narrow buffer repair intermittent bank erosion on right
UT3 R2 right bank no buffer left bank, widespread Ell P . 8
. bank. Supplemental planting throughout
bank erosion .
entirety of reach.
Livestock access, buffers narrow and . . .
. . L Physical removal of invasives, construct
UT3 R3 invasives prevalent, bed incision and bank R .
. . . stream and wetland restoration complex.
erosion, flood impacts from mainstem
Livestock access, no or narrow left buffer,
UT3 R4 . Ell Grade out berm along left bank.
prominent berm along left top of bank
UT3A R1 Livestock access has trampled channel R Restore dimension and step-pool
definition, invasive species morphology.
(upper) Multiple headcuts, bed and bank (upper) Grade banks and bed and install
UT3AR2 | erosion, deposition within channel, Ell structures, (lower) Restore stream and
livestock access throughout wetland complex. Supplemental planting
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?:;i;t Primary Stressors/Impairments Approach Mitigation Activities*
limited to a small region at beginning of
reach.
Remove spring box, implement BMP to
UT3B/UT3 | Ditches deliver concentrated runoff to Ell stabilize runoff upstream of headwaters,
B1 stream, livestock access, bank erosion complete minor pattern adjustments and
bed and bank grading.
Stabilize profile with structures,
. construct a narrow baseflow channel
Livestock access, narrow or no buffers, . s L
UT3CR1 . . Ell with structures, stabilize eroding right
headcutting, erosion of culvert headwall L
bank. Supplemental planting limited to
portions of the left bank.
Livestock access, no buffer right bank, Relocate stream away from steep valley
UT3C R2 narrow or no buffer portions of left bank, R wall, restore dimension and step-pool
erosion into valley wall left bank, bed morphology. Supplemental planting
instability/headcutting limited to portions of the left bank.

! Conservation easement, livestock exclusion, planting, and invasive species treatment to be implemented along all reaches.
Where only supplemental planting is proposed, this is noted.

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. Eleven reference
reaches were used to support the design. Selected reference reach data from publications that include
stream sites located in the nearby Joyce Kilmer-Slickrock Wilderness and eastern Tennessee were also
used. These reference reaches were chosen because of their similarities to the Site streams including
drainage area, valley slope, channel slope, and bed material, and used to formulate design parameters
related to channel dimension and/or profile.

The reference reaches are all located within the Blue Ridge physiographic province or the eastern Blue
Ridge foothills of North Carolina which is located along the border of the Mountain and Piedmont
provinces. Reference reaches located in the North Carolina foothills, such as Ironwood Tributary and UT
to South Fork Fishing Creek, warranted inclusion for this project since they are steep, high gradient
systems functioning more like step-pool channels despite being characterized by a finer channel
substrate (coarse to very coarse sand) than project streams on the Site. Descriptions and geomorphic
parameters for reference reaches are summarized in Appendix 4; Figure 6 illustrates the geographic
locations of these reference reaches. The reference reaches to be used for the specific streams are
shown in Table 29.

Table 29: Stream Reference Data Used in Development of Design Parameters

Reference | Stream Landscape Used on
... 5 Chosen For Used For
Reach Type Position streams
Larger drainage Similar landscape position
g 8 N .p P ’ Q Jones Creek
Meadow area, moderately contributing drainage area and . .
E4 . Dimension, Reaches 2,
Fork confined valley land use, slope, and channel .
Profile 3,4and 5
bottom, low slope substrate
Larger drainage
g g Similar landscape position, Jones Creek
Choga area, moderately . . .
c4 . drainage area, and valley slope Dimension Reaches 2,
Creek confined valley
ranges 3,4and5
bottom, low slope
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Reference | Stream Land.sc.ape Chosen For Used For Used on
Reach Type Position streams
Upper Larger drainage Similar landscape p05|t|o.n (located Jones Creek

area, moderately upstream from project), . .
Jones C4 . . . Dimension Reaches 2,
confined valley contributing drainage area and
Creek 3,4and5
bottom, low slope land use, slope
Pilot Confined valley, Stable, steep riffle/pool succession Q, UT1, UT3

Mountain B4 relatively steep and diverse bedform features. Dimension, Reaches 1,

Tributary valley slope Similar drainage area and slope. Profile 2,and 3
UT to iTstViizr’ stc()ece)lp Landscape position, contributing Dimension UT3C
Austin A4/B4a pe, step p drainage area and land use, habitat I Reaches 1

system, confined Profile

Branch US structures, slope and 2

valley
Headwater,
UT to moderate to steep Landscape position, contributing Q,
Austin A4/B4a slope, step-pool drainage area and land use, habitat | Dimension, UT1, UT2A
Branch DS system, confined structures, slope Profile
valley
Timber . .
Tributar Headwater, Gravel bed with examples of varied Q, UT2 Reach
. ¥ B4 moderate slope, habitat structures (woody debris, Dimension, 2, UT3A
(mid- . . .
reach) alluvial valley rock riffles, and meander pools) Profile Reach 2
Headwater, steep Gravel bed with examples of Q,
UT to Gap slope, confined boulder/cobble step structures. . . UT3A Reach
B4/B4a ) ! " " Dimension,
Branch valley with alluvial Similar landscape position and Profile 1, UT3B,
bottom. valley slope ranges
Headwater, steep - . Q UT3A Reach
Ironwood slope, step-pool Channel dimensions, landscape . .
Tributar ASa+ system, confined osition, habitat structures, slope Dimension, 1, UT3B,
Y ystem, P ’ » 510P Profile UT1A
valley
UT to Headwater, steep . . Q, UT3A Reach
South Fork slope, step-pool Channel dimensions, landscape . .
. B5a . . . Dimension, 1, UT3B,
Fishing system, confined position, habitat structures, slope .
Profile UT1A
Creek valley
Shew Headwater, steep . . Q, UT3A Reach
. . Channel dimensions, landscape . .
Tributary B5a slope, confined osition habitat structures. slope Dimension, 1, UT3B,
A valley P ' » S10P Profile UT1A
6.3 Design Discharge Analysis

Multiple methods were used to develop bankfull discharge estimates for each of the project restoration
and enhancement reaches including:

e  published regional curve data,
» Tennessee Blue Ridge (Jennings, 2017),
» NC Mountain (Harman et al., 2000), and
> NC Piedmont/Mountain or ‘Alan Walker’ curve (Walker, unpublished),

e aregional flood frequency analysis using U.S. Geological Survey (USGS) gage sites,

e asite-specific reference reach curve,
e existing bankfull indicators using Manning’s equation, and
e data from previous successful design projects.
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The resulting values were compared, and best professional judgment was used to determine a specific
design discharge for each reach scheduled for restoration. Results of each method and the final design
discharges are shown in Table 30 and illustrated in Figure 7.

Table 30: Summary of Design Bankfull Discharge Analysis

Jones Jones uT2 uT2
Discharge Estimate Method Creek Creek uUT1 UT1A UT2A
Reach 1 Reach 2
Reach 2 Reach 5
DA (acres) 2,726 3,164 66 3 13 22 14
DA (sg. mi.) 4.26 4.94 0.10 0.004 0.02 0.03 0.02
TN Blue Ridge Curve (cfs) 282 316 15 1 4 6 5
NC Mountain Curve (cfs) 303 340 17 2 5 7 6
Alan Walker Curve (cfs) 174 195 9 1 3 4 3
Site Specific Reference Reach 296 248 2 3 8 10 9
Curve (cfs)
Regional Flood 1_2_year event 226 252 15 1 4 6 4
Frequency
Analysis (cfs) | 1.5-year event 315 350 22 2 7 9 7
Bankfull Q from Manning's Eq. 292 309 16 ) 5 3 21
from XS survey (cfs)
Final Design Q 275 300 17 6 5 5 6
. . UT3 UT3 UT3A UT3A uT3C uT3C
Discharge Estimate Method Reach1l | Reach3 | Reach1 | Reach2 UT38 Reach1 | Reach2
DA (acres) 156 174 11 13 7 53 54
DA (sq. mi.) 0.24 0.27 0.02 0.02 0.01 0.08 0.08
TN Blue Ridge Curve (cfs) 30 33 4 4 3 13 13
NC Mountain Curve (cfs) 34 37 5 5 3 14 14
Alan Walker Curve (cfs) 18 20 3 3 1 8 8
Site Specific Reference Reach 37 0 3 8 5 19 19
Curve (cfs)
Regional Flood | 1 3.year event 27 30 4 4 3 13 13
Frequency
Analysis (cfs) | 1.5-year event 39 43 7 7 4 19 19
Bankfull Q from Manning's Eq. 53 57 i 4 ) 14 15
from XS survey (cfs)
Final Design Q 34 38 6 6 4 13 13

Note: Cross section data was not collected on UT3A Reach 1 due to a lack of discernable channel dimension from livestock
trampling impacts.

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 31-37.
Complete design morphological parameters are included in Appendix 4.
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Table 31: Summary of Design Morphologic Parameters for Jones Creek

Existing Reference Parameters Proposed Parameters
Parameters
Jones
Parameter
Jones Creek Meadow Upper Choga Jones Creek Jones
Creek Reach Fork Jones Creek Reach 2 Creek
Reach 2 5 Creek Reach 5
Contributing Drainage Area 2,726 | 3,164 | 2,816 2,605 2,970 2,726 3,164
(acres)
Channel/Reach Classification c4 c3 E4 B4/C4 B3/C3 B4/C4 B3/C3
Design Discharge Width (ft) 38.3 35.1 214 29.6 31 30.0 30.7
Design Discharge Depth (ft) 1.6 1.5 2.1 1.7 1.7 1.6 1.7
Design Discharge Area (ft?) 60.9 53.5 44.0 50 54 48.4 51.4
2EHN B 48 5.8 5.1 6.1 6.4 5.7 5.8
(ft/s)
Design Discharge (cfs) 292 309 224 305 346 275 300
0.0160 - 0.0160 -
Channel Slope (ft/ft) 0.016 0.018 0.010 0.018 0.018 0.0220 0170
Sinuosity 1.22 1.28 - 1.12 1.16 1.08 1.06
Width/Depth Ratio 24.1 23.1 10.2 17.5 18.1 18.6 18.3
Bank Height Ratio 0.7-1.4 1.0 1.1 1.0 1.0 1.0-1.1 1.0-1.1
Entrenchment Ratio 8.0 >4.0 >2.2 >7.4 6.3 >1.5 >1.5
d50 (mm) 57 77 31 - - - -
Table 32: Summary of Design Morphologic Parameters for UT1A

PaEr):rsrfie:zrs Reference Parameters P::pmoes; c'l-s
Parameter
ria | Yo | Uhiostot | by | uria

:Z;r::r:)buting Drainage Area 3 19 13 13 3
Channel/Reach Classification B5a/B4a AS5a+ B5a B5a B4a
Design Discharge Width (ft) 1.9 5 4.1 3.6 4.0
Design Discharge Depth (ft) 0.2 0.6 0.4 0.3 0.3
Design Discharge Area (ft?) 0.4 2.7 1.8 1.1 1.4
Design Discharge Velocity (ft/s) 3.6 4.9 4.1 33 4.5
Design Discharge (cfs) 2 13 8 4 6
Channel Slope (ft/ft) 0.0905 0.1139 0.0815 0.0634 | 0.0430-0.1080
Sinuosity 1.05 1.19 - 1.1 1.05
Width/Depth Ratio 7.9 9.1 9.3 121 11.6
Bank Height Ratio 3.2 13 1 1 1.0-1.1
Entrenchment Ratio 23 2.1 1.7 2.1 1.4-2.4
d50 (mm) (subpal\;gment) 0.91 1.2 2 -
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Table 33: Summary of Design Morphologic Parameters for UT3A Reach 1 and UT3B

Existing Reference Parameters Proposed Parameters
Parameters
UT to
Parameter
UT3A UTto | | onwood | SOUth | Shew UT3A
Reach 1 UT3B Gap Tributa Fork | Tributary Reach 1 UT3B
Branch vy Fishing A
Creek
Contributing
Drainage Area 11 7 26 19 13 13 11 7
(acres)
Chan_nfeI/R'each Nc.>t. F4b Bda/A4 A5a+ B5a B5a B4/5 B4/B4a
Classification classified
Design Discharge
Width (ft) - 33 6.2 5 4.1 3.6 4.0 4.0
Design Discharge
Depth (ft) - 0.2 0.6 0.6 0.4 0.3 0.3 0.3
Design Discharge
Area (ft2) - 0.7 3.8 2.7 1.8 1.1 1.4 1.4
Design Discharge
Velocity (ft/s) 3.0 5 4.9 4.1 33 4.4 2.7
Design Discharge i ) 19 13 3 4 6 4
(cfs)
0.0950 - 0.0330 -
Channel Slope (ft/ft) | 0.1076 | 0.0708 | 0.068 0.1139 0.0815 0.0634 0.1300 0.0620
Sinuosity 1.02 1.13 - 1.19 - 1.1 1.10 1.05
Width/Depth Ratio - 16.2 10.1 9.1 9.3 12.1 11.6 11.6
Bank Height Ratio - 2.8 1 1.3 1 1 1.0-1.1 1.0-1.1
Entrenchment Ratio - 1.2 34 2.1 1.7 2.1 1.4-2.4 1.4-2.4
d50 (mm) Silt 8.9 19 0.91 1.2 2 - -

Note: Cross section data was not collected on UT3A Reach 1 due to a lack of discernable channel dimension from livestock

trampling impacts.

Table 34: Summary of Design Morphologic Parameters for UT2 Reach 2 and UT3A Reach 2

. . Reference Proposed
Existing Parameters
Parameters Parameters
Parameter
uT2 UT3A Timber uT2 UT3A

Reach 2 Reach 2 Tributary Reach 2 Reach 2
Contributing Drainage Area 29 13 26 29 13
(acres)
Channel/Reach Classification B4 B5a B4 B4 B4
Design Discharge Width (ft) 4.3 5.3 8.9 5.0 4.0
Design Discharge Depth (ft) 0.5 0.5 0.5 0.4 0.3
Design Discharge Area (ft?) 2.3 1.4 4.6 1.8 1.4
Design Discharge Velocity (ft/s) 3.5 2.6 3.7 2.8 4.4
Design Discharge (cfs) 8.1 4 17 5 4
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. . Reference Proposed
Existing Parameters
Parameters Parameters
Parameter
uT2 UT3A Timber uT2 UT3A
Reach 2 Reach 2 Tributary Reach 2 Reach 2
0.0190- | 0.0230-
Channel Slope (ft/ft) 0.0395 0.0383 0.0334 0.0370 0.0460
Sinuosity 1.03 1.08 1.12 1.11 1.10
Width/Depth Ratio 8.0 20.7 17 14.3 11.6
Bank Height Ratio 1.0 5.8 1 1.0-1.1 1.0-1.1
Entrenchment Ratio 2.1 1.4 1.5 >1.4 1.4-2.4
d50 (mm) 14 0.5 6.5 - -

Table 35: Summary of Design Morphologic Parameters for UT1

Existing Parameters Reference Parameters P::z‘o:te::s
Parameter UT to Austin Pilot Mountain

uti Branch DS Tributary Ut
(Caocr:tersi)buting Drainage Area 66 76.8 173 66
Channel/Reach Classification G4 A4/B4a B4 C4b
Design Discharge Width (ft) 7.4 6.2 8.6 8.6
Design Discharge Depth (ft) 0.6 0.7 0.7 0.6
Design Discharge Area (ft?) 4.7 4.4 6.0 4.9
Design Discharge Velocity (ft/s) 34 6.2 5.3 34
Design Discharge (cfs) 16 27 32 17
Channel Slope (ft/ft) 0.021 0.040 0.04 0.020 -0.0280
Sinuosity 1.01 1.2 1.05 1.13
Width/Depth Ratio 11.5 8.8 12.5 15.0
Bank Height Ratio 2.6 1.0 1.0 1.0-1.1
Entrenchment Ratio 1.4 4.3 1.5 >2.2
d50 (mm) 1to 18 59.0 20.1 -

Table 36: Summary of Design Morphologic Parameters for UT2A

Ref
Existing Parameters ererence Proposed Parameters
Parameters
Parameter T e el b
UT2A to Austin Branc UT2A
DS

Contributing Drainage Area 14 76.8 14
(acres)
Channel/Reach Classification G4 A4/B4a B3a
Design Discharge Width (ft) 5.2 6.2 5.1
Design Discharge Depth (ft) 0.8 0.7 0.4
Design Discharge Area (ft?) 3.9 4.4 2.0
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.. Reference
Existing Parameters Proposed Parameters
Parameters
Parameter : h
UT2A UT to Austin Branc UT2A
DS
Design Discharge Velocity (ft/s) 5.2 6.2 3.1
Design Discharge (cfs) 21 27 6
Channel Slope (ft/ft) 0.042 0.040 0.0340 - 0.0460
Sinuosity 1.04 1.2 1.00
Width/Depth Ratio 6.9 8.8 13.1
Bank Height Ratio 2.0 1.0 1.0-1.1
Entrenchment Ratio 1.4 4.3 1.4-24
d50 (mm) 3.8 59.0 -

Table 37: Summary of Design Morphologic Parameters for UT3 Reaches 1 and 3

Existing Reference
Proposed Parameters
Parameters Parameters
Parameter
uT3 uT3 Pilot Mountain uT3 uT3
Reach1 | Reach3 Tributary Reach 1 Reach 3
Contributing Drainage Area 156 174 173 156 174
(acres)
Channel/Reach Classification G4 |ncE|2ed B4 B4/B4a Cc4
Design Discharge Width (ft) 8.1 7.8 8.6 11.6 13.0
Design Discharge Depth (ft) 1.2 1.5 0.7 0.7 0.8
Design Discharge Area (ft?) 9.3 11.5 6.0 7.6 10.1
Design Discharge Velocity (ft/s) 5.7 4.9 5.3 4.5 3.8
Design Discharge (cfs) 53.4 56.5 32.0 34 38
0.0270 -
Channel Slope (ft/ft) 0.0384 0.0171 0.0400 0.0190
0.0410
Sinuosity 1.07 1.10 1.05 1.09 1.12
Width/Depth Ratio 7.0 5.2 125 17.6 16.7
Bank Height Ratio 3.1 1.5 1.0 1.0-1.1 1.0-11
Entrenchment Ratio 1.2 5.4 1.5 >1.8 >1.8
d50 (mm) 24 29 20.1 - -
Table 38: Summary of Design Morphologic Parameters for UT3C Reach 2
Existing Parameters Reference Parameters TR
Parameters
Parameter
. UT3C
UT3C Reach 2 UT to Austin Branch US
Reach 2
Contributing Drainage Area 54 76.8 54
(acres)

Final Mitigation Plan
December 22, 2022

... Cornbread Valley Mitigation Site
@ y vite

DMS ID No. 100175 Page 39



Existing Parameters Reference Parameters ELLE
Parameters
Parameter
. uUT3C
UT3C Reach 2 UT to Austin Branch US
Reach 2
Channel/Reach Classification incised B4a A4/B4a B4a
Design Discharge Width (ft) 10.6 6.7 6.2
Design Discharge Depth (ft) 0.6 0.5 0.5
Design Discharge Area (ft?) 3.9 3.6 2.9
Design Discharge Velocity (ft/s) 4.0 7.3 4.5
Design Discharge (cfs) 15 26 13
Channel Slope (ft/ft) 0.0754 0.1 0.0370-0.0760
Sinuosity 1.04 1.0 1.03
Width/Depth Ratio 28.8 12.8 13.4
Bank Height Ratio 3.7 1.0 1.0-1.1
Entrenchment Ratio 1.2 2.6 1.4-2.4
d50 (mm) 24 59.0 -

6.5 Sediment Transport Analysis

A qualitative assessment of fine and coarse sediment supply and sources in the project watershed was
performed based on visual inspection and review of historic aerial photos. Much of the headwaters are
forested and lies within the Nantahala National Forest. The upper three miles of Jones Creek lie within
this protected area. Within the first mile upstream of the project, several hay fields and one field with
livestock are evident from aerial photography. While several bank erosion areas were visible within this
reach in the period between 1998-2013, all of the visibly eroding areas appear progressively more stable
over the last 10 years in aerial photographs. Most visibly eroding areas having been allowed to grow up
with stabilizing vegetation and appear to be on a more stable trajectory. Overall, the watershed
assessment indicates that the watershed is stable with no reason to believe that land use will change
markedly in the foreseeable future. Occasional logging and low-density residential development are not
a concern for the stability of the proposed project.

The most critical sediment transport considerations on the project are (1) removal of onsite sources of
fine sediment in tributary reaches, and (2) enhancement of sediment transport continuity in the
mainstem of Jones Creek.

Current in-stream and upland sources of onsite sediment result in fine sediment deposition along UT2,
UT3A, and in some other localized tributary areas. Removal of the sediment sources include pond dam
erosion on UT2 and bank erosion on UT3A.

Reaches 2 and 5 of Jones Creek are aggrading due to loss of slope and appropriate cross-sectional area.
In two primary locations along these reaches, Jones Creek accesses the broader floodplain at flow rates
of 1/3 to 1/2 of the design bankfull discharge. In Reach 5, this condition, exacerbated by a hard bend in
the river, results in a reduced sediment competency that moves only a 1” particle size in lieu of the
design target of 6” during a channel-filling event. In other words, for Reach 5, the channel can only move
the D50, as estimated from subpavement sampling of existing conditions, but cannot move larger
particles under full channel flow conditions. The figure below shows the resulting aggradation of the
channel bed load and the corresponding overly-shallow existing channel.
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Flow accessing the broader floodplain does not rejoin the channel for several hundred feet owing to the
shape of the floodplain and existing preferred flow paths. The result is that in these locations channel
flow is no longer sufficient to transport large bedload particles and deposition occurs, either increasing
flood frequency and creating a self-perpetuating issue (as in Reach 5) or inducing lateral bank erosion as
a geomorphic response (as in Reach 2). To counteract this, the design of Jones Creek includes the
construction of natural rises, or levies, on the floodplain that is lower in order to help target semi-
confinement of bankfull flows and other frequent flows. Maintaining these flows within the channel and
near-channel floodprone area will result in improved sediment transport continuity and capacity.
Historic channel and valley manipulation have altered the floodplain shape to a degree that the
proposed natural levy features are the only viable option to adequately confine a greater percentage of
flows to prevent the loss of sediment transport in the future. In all other reaches, the purpose of
improving continuity for sediment transport is to reduce localized deposition within the main channel of
fine substrate coming from offsite or remaining in the system. Continuity within the channel will force
deposition to occur on the overbanks where velocities are lower due to bank roughness.

A third important consideration to sediment transport analysis was to design reaches with stable bed
form and grade control features. Sediment transport competency was evaluated for flows between
bankfull and the 100-year flood events to evaluate riffle and grade control target gradations and
material sizes. Sediment competence analysis results are shown in Table 39 and include competency
calculations for the Q25 (4% annual chance return interval). Competency analyses show that most
particle sizes within the existing sediment gradation are mobile under bankfull flows and larger,
indicating that the reaches will be able to transport the sediment supplied to them by the watersheds.
The degree of mobility suggested by the sediment competence analysis is consistent with literature on
particle size mobility in mountain streams; Leopold and Rosgen (1991) showed that the D84 was
consistently moved by discharges less than bankfull in these systems. To ensure that streams remain
vertically stable, low mobility grade control features consistent with reference reach features of similar
character and function will be established at intervals which allow for the mobility of riffle and cascading
riffle material without compromising stream stability. The sizing of these key particle materials is based
on hydraulic and sediment transport modeling as well as visual observation of low mobility particles in
the field based on moss growth and other visual cues of long-term stability.

Table 39: Results of Competence Analysis

Jones Jones uT3 uT3 UT3A UT3C
Creek Creek Reach1 | Reach3 Reach 1 Reach 2
Reach 2 | Reach5 /Reach 2
Abkf (sq ft) 48.4 51.4 7.6 10.1 14 2.9
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Whkf (ft) 30.0 30.7 11.6 13.0 4.0 6.2
Dbkf (ft) 1.6 1.7 0.7 0.8 0.3 0.5
0.0950 —

0.0160 | 0.0160- | 0.0270 - 0.1300/0. | 0.0370 -

Schan (ft/ft) 00220 | 0170 | 00410 | %91 0230/— 0.0760
0.0460
Bankfull Velocity (fps) 5.7 5.8 4.5 3.8 4.4/4.4 4.5
Bankfull Shear Stress, t (Ib/sq ft) 2.1 1.8 1.7 0.5 2.3/0.7 1.9
Movable particle size (mm)? 158 146 132 36 189/55 149
Q25 Shear Stress, t (Ib/sq ft) 2.6 4.1 2.8 1.1 4.0/1.5 3.2
Q25 Movable particle size (mm)? 211 339 228 90 326/118 355
Largest particle from bar sample (mm) 38 63 85 63 NA/63 54
Largest particle from pebble ct (mm) 362 362 256 256 NA/22.6 256
D95 reachwide (mm) 137 143 NA/75.6 90
200-
Design riffle mix D95 (mm) 400 400 200-300 | 200-300 | 400/150- | 200-300
250
Design riffle mix D95 (in) 16 16 8-12 8-12 8-16/6-10 8-12
Moveable particle size based on Shields Curve (NRCS, 2007)
Table 39 (continued): Results of Competence Analysis
uUT1 UT1A UT2 Reach 2 UT2A

Abkf (sq ft) 4.9 1.4 1.8 2.0
WhKkF (ft) 8.6 4.0 5.0 5.1
Dbkf (ft) 0.6 0.3 0.4 0.4
Schan (ft/ft) 0.020-0.0280 | 0.0430-0.1080 | 0.0190-0.0370 | 0.0340-0.0460
Bankfull Velocity (fps) 3.4 4.5 2.8 3.1
Bankfull Shear Stress, t (Ib/sq ft) 0.4 2.2 0.6-1.1 1.4
Movable particle size (mm)? 30 178 45-86 108
Q25 Shear Stress, t (Ib/sq ft) 0.9 2.3 0.8-3.1 5.2
Q25 Movable particle size (mm)?* 73 184 61-250 439
Largest particle from bar sample (mm) 42 80 62 63
Largest particle from pebble ct (mm) 180 N/A 90 128
D95 reachwide (mm) 110 N/A 51 32
Design riffle mix D95 (mm) 50-100 150-250 150-250 200-300
Design riffle mix D95 (in) 2-4 6-10 6-10 8-12

IMoveable particle size based on Shields Curve (NRCS, 2007)

6.6  Stream Design Implementation

Wildlands’ approach to improving the streams on the Site includes restoration and enhancement II. A
Priority 1 floodplain restoration approach was used on most reaches with a Priority 2 or 1.5 (hybrid)
approach necessary in certain confluence and transition zones, as well as along UT1 and the lower
portion of UT2 to reduce hydrologic trespass in adjacent fields and to establish sediment transport
continuity. In addition, multiple uncredited stream segments located upstream of Jones Creek Reach 1a,
downstream of Jones Creek Reach 5, upstream of UT3C, and along UT3B1 have been added into the
conservation easement to allow for permanent restriction of livestock from the stream.

Restoration, enhancement Il, and uncredited reaches include all of the mainstem of Jones Creek through
participating landowner parcels. In addition, efforts extend to the Jones Creek tributaries UT1, UT1A,
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UT2, UT2A, UT3, UT3A, UT3B, UT3B1, and UT3C, representing a holistic, watershed-scale restoration.
Livestock will be excluded from the entire conservation easement as part of the project, and the
landowner will install livestock watering systems post-construction as part of the project
implementation. Livestock exclusion may be accomplished by removal of livestock from the property or
by implementing the fencing plan detailed in the planset (Appendix 11, Sheets 4.2.1-4.2.4). Fencing
along the boundary of the conservation easement will consist of 5-strand barb wire while fencing within
internal easement crossings will consist of 5-strand high tensile wire (Appendix 11, Sheet 7.10). High
tensile wire is favored for internal easement crossings to reduce fence maintenance needs due to debris
jams or other flood event damage.

Below are descriptions of the designs for the restoration and enhancement Il reaches. Enhancement Il
reaches will generally include planting with native tree and shrub species, permanent protection in a
conservation easement to exclude livestock, bank repairs, and other reach-specific elements as
described below.

6.6.1 Jones Creek Reach 1a & 1b

Jones Creek Reaches 1a and 1b bracket Reach 2 and are enhancement Il reaches. Above Reach 13, a
narrow conservation easement has been established on the mainstem of Jones Creek and a tributary up
to the limits of the parcel boundary in order to ensure long-term exclusion of livestock from the
adjacent fields.

Reaches 1a and 1b will be permanently protected in a conservation easement, planted with native tree
and shrub species, and will exclude livestock.

6.6.2 Jones Creek Reach 2

Jones Creek Reach 2 is designed as a B4/C4 hybrid stream type with a high width-depth ratio of over 18.
This ratio was partly achieved by utilizing relatively flat bank slopes along the reach. The laid-back banks
should encourage vegetation establishment along the bank and reduce the potential for bank toe
failures while woody vegetation is establishing. The flatter banks also provide areas for the deposition of
mobile substrate along the edges of the channel during high flow events.

The riffle bottom width for this reach was selected based on existing cross-sections that exhibited base
flow centered in the channel and depositional features along the banks. The proposed alignment of the
stream moves away from existing sharp meanders where outside of bend erosion is high. In-stream
structures and bank revetment will be utilized to construct outside meander bends for additional shear
mitigation. Slope through the reach will primarily be dropped over constructed riffles. Floodplain
grading will include the establishment of a natural high point near the limits of the easement where the
floodplain intersects an area that is lower than the prevailing floodplain grade. The natural levy will be a
gentle vegetated feature that helps to maintain sediment transport continuity by increasing competency
in the main channel during high flows.

The stream connects to reach 1b where the bank vegetation is established and mature, with grading tie-
outs to preserve many of the larger trees along the existing banks.

6.6.3 Jones Creek Reach 3

Jones Creek Reach 3 is an enhancement Il reach and will be permanently protected in a conservation
easement, planted with native tree and shrub species, and will incorporate livestock exclusion. Adjacent
to the proposed ford crossing, banks and bed will be stabilized. Along the left bank between the ford
and the lower end of the reach, the bank will be laid back to improve the function of the channel under
high flows and address toe and bank erosion. This increase to width-depth and entrenchment ratio
mimic more stable channel and floodplain bench segments along the corridor. Minor toe scour between
115+50 — 116+00 will be addressed with toe stabilization and bioengineering. NCDOT has done prior
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work in the vicinity of the bridge to address historic North Jones Creek Road bridge scour issues and the
projects does not propose modifications to NCDOT improvements.

6.6.4 Jones Creek Reach 4

Jones Creek Reach 4 is an enhancement Il reach and will be permanently protected in a conservation
easement, planted with native tree and shrub species, and will incorporate livestock exclusion. Eroding
banks in the existing ford will be stabilized and the ford cross will be relocated to in the straight-away
below the North Jones Creek Road bridge. Downstream of 120+86, both banks and the channel will be
graded to restore stable stream dimension and complement the activities proposed in Reach 5 including
reestablishing a sloping bedform in the currently aggraded section of the reach. Floodplain grading will
include the establishment of a natural high point near the limits of the easement where the floodplain
intersects an area that is lower than the prevailing floodplain grade. The natural levy will be a gentle
vegetated feature that helps to maintain sediment transport continuity by increasing competency in the
main channel during high flows. Water cresting these rises in Reach 4 or 5 will flow down-valley and
reenter Jones Creek. The proposed natural floodplain levies will not result in ponding water on the
floodplain or a lack of an outlet for receding floodwater.

6.6.5 Jones Creek Reach 5

The primary design objective of Jones Creek Reach 5 is to address the lack of channel confinement,
particularly in the vicinity of 125+00, which has led to aggradation at the head of the reach and extends
into Reach 4. Secondarily, the proposed realignment increases the slope, removes a hard left turn where
water escapes the main channel contributing to aggradation, and relocates the stream away from the
eroding terrace slope that is part of the road embankment along N. Jones Creek Road. The adjustments
to the slope and cross-sectional area of the channel will improve sediment transport to support a self-
maintaining channel. The stream is designed as a B4/C4 hybrid stream type with a high width-to-depth
ratio and a C-type entrenchment ratio. In-stream structures, gently sloped banks and toe protection will
be used to maintain low shear and high stability in outside meander bends. Most of the stream slope
will be dropped over in-stream riffle structures. Floodplain grading will include the establishment of a
natural high point near the limits of the easement where the floodplain intersects an area that is lower
than the prevailing floodplain grade. The natural levy will be a gentle vegetated feature that helps to
maintain sediment transport continuity by increasing competency in the main channel during high flows.

Below Reach 5, the property boundary runs with the stream centerline. The right floodplain is included
within the conservation easement and will be planted with a 30-foot buffer and fenced to exclude
livestock, with no direct credit.

6.6.6 UT1

The proposed UT1 restoration alignment begins at the outlet of a PVC pipe. The existing pipe will be
removed from within the conservation easement to the extent practicable. No access on the adjacent
property has been obtained so a small headwall or similar outlet will be constructed. Stream restoration
will begin where the pipe currently outlets.

UT1 is designed as a C4b-type stream. It has a slope just over 2% and has been designed with a
meandering pattern that will traverse existing and proposed wetland areas. A width-depth ratio of 15 is
proposed with gently sloped 3.5:1 banks. This is a low sediment supply reach, and the narrow channel
bottom and long-term bank roughness will be sufficient to move the limited sediment supply entering
the reach. The channel shape will facilitate deposition of any excess sediment along the banks and
floodplain of UT1. The floodplain grading of the stream and valley will remove a berm from the
floodplain and define a natural valley shape. Removal of the berm will include physical removal and
disposal of non-native invasive species infestations along the reach. In-stream structures will be used to
create deeper pools and variability within the profile. Bank structures will be used for additional
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variability in habitat along the reach. Some alders and willows, currently growing in dense stands along
the existing channel, will be transplanted.

6.6.7 UTIA

UT1A is designed as a steep Ba-type stream with step-pools, rock slides, and cascades. The design
discharge of the stream is 6 cfs, such that typical riffle dimensions were designed to be as small as
practically constructable. The stream begins below an existing culvert that emerges from under Jones
Creek Road. The stream alignment moves offline from the existing alignment as the existing profile
becomes more incised. Rock drops, rock sills, rock slides, log sills, and cascades will be used to drop
elevation and form the step-pool system. The stream bankfull profile is positioned to provide a narrow,
sloped bench on each side of the stream.

6.6.8 UT2 Reach 1

UT2 Reach 1 begins downstream of an existing spring box and flows to UT2 Reach 2. The reach is
designed using the enhancement Il approach with the primary goals of improving streambank stability
and bedform diversity along the existing channel alignment. Point bars will be graded on the inside of
the meander bends using the UT2 Reach 2 typical sections as a guide. The outside pool bends will be
protected using brush packs composed of vegetative material sourced onsite. A riffle-pool sequence and
log sills will be installed to provide grade control. Clearing of existing vegetation will be limited to the
left floodplain to protect the existing stand of trees along the right floodplain.

6.6.9 UT2 Reach 2

UT2 Reach 2 is designed as a B-type stream that primarily consists of reshaping the valley through the
earthen dam, and downstream in the leveled agricultural field to achieve the desired concave valley
shape with greater confinement in the steeper reach near the dam, and partial confinement in the lower
part of UT2 Reach 2. The reach begins with a steep and confined channel at the failed earthen dam.
Step-pools were designed to provide grade control and energy dissipation for the steep upstream
section of the reach. To account for the narrow valley through this section of the reach, a 2-foot wide
bankfull bench will be built on both sides of the channel and then transition to a 2:1 slope to tie to the
existing floodplain grades. Below this steep segment of the reach, the slope flattens and the alignment is
through an agricultural field to the right of the existing ditched channel. This reach is Priority 1.5
restoration that reshapes and lowers historically flattened portions of the valley with a natural concave
shape and raises the channel where possible, particularly through the wetland dominated section of the
reach. Rock sill and brush toe structures are designed to provide grade control and improved in-stream
habitat for this section of the reach. Midway along the reach, the stream passes through a proposed
culvert crossing to allow livestock to cross the stream without entering the channel. The culvert will be
embedded to allow for improved aquatic organism passage. The stream has been routed through
existing and reestablishment wetlands with less confinement and more of a Priority 1 approach before
stepping back down to transition to the confluence with Jones Creek Reach 3.

6.6.10 UT2A

The proposed alignment of UT2A moves the stream away from its existing alignment in a maintained
ditch at the toe of the roadway embankment along N. Jones Creek Road. Proposed grading along the
stream defines a small valley until the stream reaches the floodplain of Jones Creek Reach 3. The stream
begins at the culvert that exits under Jones Creek. A perched culvert condition will be reduced but not
eliminated by the proposed work. From there, the stream flows into the conservation easement and
proceeds downslope with a step-pool morphology. The stream was designed as a B-type stream and will
utilize rock drops, rock sills, and log drops along the profile.

@ Cornbread Valley Mitigation Site Final Mitigation Plan
DMS ID No. 100175 Page 45 December 22, 2022



6.6.11 UT3 Reach 1

UT3 Reach 1 is designed as a B-type stream channel and the stream is being relocated to the valley low
point to facilitate a Priority 1 restoration. Trees on the high (left) side of the existing stream channel will
generally remain while trees in the channel and on the low side of the existing stream may be removed
as necessary in order to properly backfill the existing channel and shape the valley. An existing crossing
will be removed and a new crossing constructed to facilitate aquatic passage. In-stream structures (rock
drops, rock sills, and log sills) will be used to create pools and variability within the profile. Bank
structures (brush toe and cover logs) will be used for additional variability in habitat along the reach.

6.6.12 UT3 Reach 2

UT3 Reach 2 begins below a proposed stream crossing. The enhancement level approach to Reach 2 will
restore bankfull benching along one or both sides of the stream throughout the reach. The existing
bedform in the reach is good and expected to improve naturally once upstream onsite sediment sources
are removed. The benching will recreate a floodprone width in the typical range of a B-type stream
channel. Alder transplants along the reach will be trimmed and replanted where possible.

6.6.13 UT3 Reach 3

UT3 Reach 3 is designed as a C-type channel with wetland complex interaction. The channel slope is
1.9%. For much of the reach, the bankfull elevation is within 6 inches of existing ground. A crossing
facilitates rotational grazing and has been located in the primary dry area within the reach. Brush will be
incorporated into outside meanders as shown on the plans. Structures will provide a variety of instream
habitat conditions, with drop heights designed to facilitate aquatic passage for species using UT3 Reach
3 as a refugia from the main stream channel.

6.6.14 UT3 Reach 4
UT3 Reach 4 consists of the lower 200’ of UT3. The reach has a 2- to 3-foot tall berm on the left bank
which will be graded out to form a gently sloping bankfull bench as an enhancement approach.

6.6.15 UT3A Reach 1

UT3A Reach 1 was designed as a B4 type channel with a 9.5% slope, step-pool grade control, and low
sinuosity. The reach was identified as an intermittent stream at its inception point, with little to no
defined bed and bank form downstream of the stream classification, leading to the classification of
much of the lower reach as a jurisdictional wetland. Likely, this area has drainage tiles buried below
grade, as broken tiles have been found on the surface around the location of the stream. Restoration
will begin where the stream first surfaces and will define a low flow channel with stable dimensions,
pattern, and profile and proper natural confinement to facilitate B-type channel morphologic processes.
Steps will be built with a combination of chunky riffles and log drops. Establishment of woody
vegetation along the stream banks and floodplain will create long-term channel confinement and
stability. A large headcut, formed where intermittent flow transitions to perennial flow at the
confluence with an additional spring and wetland seep, will be graded and hardened with log drops to
create stable stream slope conditions.

6.6.16 UT3A Reach 2

A comprehensive enhancement Il approach was taken for UT3A Reach 2. Channel bank sloping is
proposed in locations with steep and eroding banks. Slight channel realignment is proposed in areas
where shear stresses can be reduced. Toe structures will be used to narrow the channel at overly wide
spots. The stream channel will be taken offline in the lower half of Reach 2 where the stream enters the
valley bottom and the slope is lower. The current baseflow channel is overly wide, appears to frequently
spread out on to the floodplain and drop fine sediment in the baseflow channel. The realignment
section moves the channel to the right and removes an existing berm. The old channel sections will be
backfilled, and the left bank of the new channel will be raised slightly to prevent high flows from
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scouring the old channel. A Priority 1 profile is designed. Raising the channel will promote a higher
groundwater elevation and support the wetland enhancement and re-establishment that is proposed
along the end of UT3A. The reach will be planted with woody trees and shrubs to provide long-term
stability and ecological uplift.

6.6.17 UT3B

Enhancement activities for UT3B will be comprised of livestock exclusion, removal of an existing spring
box, the addition of a BMP, in-stream grade control structures, minor stream bank grading, and channel
realignment/relocation through its original, historic channel. The realignment section puts the channel
back in the natural valley bottom and through a wetland. Once diverted into the historic channel, the
stream will be allowed to reform its channel geometry naturally, however an approximately 12” layer of
muck will be removed, and a riffle will support the re-establishment of the new channel. All work in this
area shall be handwork. Large tree roots exist in this area, making grading undesirable, but will provide
long-term channel stability. The old channel will be backfilled and plugged. On the lower half of UT3B,
banks will be spot graded to achieve 3:1 slopes. Riffles will be built or supplemented for the remainder
of the reach. Woody material is being incorporated into bank reconstruction.

6.6.18 UT3B1
UT3B1 is not a proposed credited stream but will be stabilized and protected within the proposed
conservation easement and protected by a proposed BMP.

6.6.19 UT3C Reach 1

UT3C Reach 1 begins at the end of a utility crossing internal easement break. An undersized culvert
conveys flows into a wide wetland area lacking defined bed and banks. Enhancement Il protocols will be
used along this reach to address lack of sufficient vegetation, bank erosion areas, and overly wide
sections. Proposed spot treatments include bank grading, installation of a toe structures to deflect flows
away from outer bends and narrow the channel dimension, and planting of woody trees and shrubs to
insure long-term channel stability.

6.6.20 UT3C Reach 2

UT3C Reach 2 is a restoration reach designed to match the B4a channel type. A step-pool design will
comprise chunky riffle and log structures as drops. The restoration approach shifts the existing channel
to the right, away from the valley wall. The new alignment takes the stream into the field to the right of
the channel and then meanders back across the existing channel and into the field on the left side of the
existing channel. This alignment seems to follow the natural valley inflections, although the valley form
has been highly altered through agriculture and the original valley bottom is hard to determine. The new
channel connects across the valley to the new location of UT3. The channel realignment will maintain
the existing stream invert to prevent wetting up the surrounding fields outside of the easement
boundary.
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6.7 Wetland Design

The proposed design includes the re-establishment of
0.566-acres, rehabilitation of 0.629-acres, the
enhancement of 0.206-acres of historically altered
wetlands. It also includes 0.693-acres of wetland creation
along UT1. All wetland areas will be restored as riparian
wetland through the bottomland floodplain of Jones Creek,
UT1, UT2, and UT3. Wildlands evaluated ditching,
piping/drain tile, agriculture, and other anthropogenic
effects, as well as the potential for hydric soil development
in the proposed wetland areas.

Area proposed for wetland re-establishment
along UT3 Reach 3

Wetland re-establishment at 1:1 is proposed in areas along

UT2 and UT3 with hydric soils near the ground surface, in hydrologic alterations that can be addressed
and livestock and planting impacts that can be remedied. In areas with the same existing conditions
along UT1, stream and valley restoration grading involve an average of 15” of soil removal except in
spoil pile berm areas where the depth is greater; therefore, creation at 3:1 is proposed along this reach.
Wetland rehabilitation at 1.5:1 is proposed along UT3A/UT3 Reach 2 and UT3 Reach 3 based on the
raising of the stream profile, treatment of invasive species in wetland areas, removal of livestock and
planting of these areas. All existing and proposed credited wetlands, except the small enhancement
wetland C at the outlet of UT3B which is heavily impacted by livestock, are herbaceous and will be
converted to forested. In enhancement areas, these activities are the basis for proposed enhancement
crediting at 2:1.

UT1 — Wetlands

The proposed wetland creation and wetland enhancement areas in the floodplain of UT1, labeled
Wetland A in Figure 8, have been previously ditched, piped/drain tiled, and covered with side-cast
material from stream modifications. The stream-wetland corridor along UT1 is herbaceous and
overgrown with multi-flora rose. UT1 will be moved from its ditched position on the fringe of the
wetlands and routed within existing and historic wetland areas while being raised 1’ to create stream-
wetland hydrologic interaction at the channel base flow level. Some valley grading is required to
accommodate UT1 within this highly altered portion of the larger Jones Creek floodplain as reflected by
the crediting type and ratios proposed. Livestock will be fenced out of UT1 and the corridor. The
corridor will be planted based reference wetland and riparian vegetation community species
composition. Physical and chemical treatment of multi-flora rose and other invasives will be conducted
during and post-construction.

UT2- Wetlands

Wildlands is proposing wetland re-establishment and wetland rehabilitation in the floodplain of the
downstream extents of UT2, which is herbaceous with multi-flora rose and privet infestations. UT2 is
being routed within existing and historic wetland areas and raised 1’ to create stream-wetland
hydrologic interaction at the channel base flow level. Livestock will be fenced out and the existing
powerline maintenance area has been reduced. The corridor will be managed to reestablish a forested
wetland based on reference community type.

UT3 and UT3A - Wetlands

The proposed wetland re-establishment and wetland rehabilitation areas in the floodplains of UT3 and
UT3A, collectively named Wetland C on Figure 8, have been previously ditched perpendicular to the
stream with the streams ditched and straightened. Upstream of the proposed crossing, the ditched
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UT3A is being raised and realigned to support wetland activities on the left and right side of the stream.
The same invasive species and livestock conditions are present as other proposed wetland crediting
areas and the same approach to treat and revegetate the area while excluding livestock will be
implemented. Downstream of the crossing, UT3 Reach 3 is being raised and realigned, and ditches along
the right floodplain are being plugged in conjunction with minor grading to enhance and reestablish a
large sloping wetland from the right terrace. Hydric soils exist in the stream-adjacent positions where
wetland reestablishment is proposed. Except in bermed areas along perpendicular ditches, all grading is
less than 12” in this area. The grading that is proposed is to best accommodate the stream-wetland
complex and maximize incorporation of right terrace hill slope wetlands into the project.

6.7.1 Hydric Soils Investigation

A preliminary hydric soils investigation was conducted in January of 2022 to determine the extent and
depth of hydric soil indicators outside of jurisdictional wetlands. The results of the investigations were
used to indicate wetland re-establishment potential and depth of potential overburden material from
the manipulation of Site soils for agricultural purposes. Areas containing hydric soils but lacking a
wetland hydrologic regime were likely functional wetlands prior to agricultural ditching and piping/drain
tiles to alter hydrology. A total of 52 hand augured soil borings were performed as part of the hydric soil
investigations (Appendix 4). Soil borings were classified as non-hydric or hydric soils. At boring locations,
the depth below the existing land surface to appropriate hydric soil indicators was noted. Hydric soil
investigation along with Site observations were used to guide proposed wetland and design.

6.7.2 Wetland Hydrology

Growing season dates were defined as April 14" to October 23™ (192 days) by the Franklin, North
Carolina WETS table for 50% probability of soil temperatures greater than 28 degrees Fahrenheit.
However, Wildlands will use soil temperature probe data and bud burst observations to determine the
growing season during MY1. The growing season will not begin before March 1°* and not end after
November 30,

Based on Table 1 in the Wilmington District Stream and Wetland Compensatory Mitigation Update
dated October 24, 2016, there should be a minimum wetland saturation period of 12% of the defined
growing season (23 days) for adequate wetland hydrology in Nikwasi soils. Dellwood and Saunook soil
series wetland saturation periods are undefined.
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6.8 Agricultural BMPs

An agricultural stormwater BMP is proposed to filter upland
runoff on the Site, associated with streams UT3B and
UT3B1. There is no long term maintenance anticipated with
this BMP although the BMP should be visually monitored in

!

Minor erosion and headcutting where flow is
channelizing on the landscape will be treated

Trampled areas and areas of sparse vegetation will be prepared
and seeded, wattles will be placed on contour to slow runoff

the first year or two after implementation to ensure that it is effectively dispersing concentrated flows.
Any sign of erosion should be addressed by remedial action.

Runoff from the upland cattle trails will be slowed by a series of biodegradable wattles placed on
contour to promote deposition of fines — no plastic netting will be allowed. In addition, the area will be
prepared and seeded to establish a dense ground cover and livestaking of understory species will be
applied to the uphill side of wattles. Where available, onsite brush will be used to further roughen the
hillslope flow path.

As a secondary effort, the existing channelized flow paths, UT3B1 and the top of UT3B will be regraded,
matted and planted with livestakes where erosion is occurring. In steep gradient areas upstream of the
jurisdictional channel, brush and livestaking will be applied as a velocity-reduction measure.

6.9 Vegetation, Planting Plan, and Land Management

Restoration plans have sought a more sustainable long-term solution that creates geomorphic stability
complimented by a greater diversity of woody plant species. Ecological community assessment of the
Site suggests Rich Cove Forest (Montane Intermediate Subtype) and Montane Alluvial Forest (Small
Stream Subtype) types are present onsite. These community classifications were used as a guide during
the planting plan development for this project, however many of the desired species are not
commercially available in the quantities needed for this scale of project. Stream bank and riparian
planting zones along Jones Creek, UT1 Lower, UT2A, and UT3 will comprise species found in the
Montane Alluvial Forest (Small Stream Subtype). UT3A, UT3B, UT3C, UT1 Upper, and UT1A will be
planted with a community of species modeled after the Rich Cove Forest (Montane Intermediate
Subtype) community. Given the conditions onsite and the high-proportion of preservation and
enhancement reaches, the species chosen include early-, mid-, and late-successional species. Due to
plant stock and seed costs and lack of availability, some characteristic herbaceous species will not be
planted or will be planted in very low quantity, but they are expected to likely colonize the Site in the
future given their early-successional nature and prolific presence onsite and in the surrounding area.
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These species include jewel weed, joe pye weed, New York ironweed, cardinal flower, blue eyed grass,
etc.

For rapid self-seeding plants, small establishment zones will be planted with plug and/or tubling stock
within the wetland areas. While planting plugs across a large wetland site is often cost-prohibitive,
establishing a small area of plants that will seed into the larger area is a feasible solution. There will be
fifteen 40’ x 40’ establishment zones (called Supplemental Wetland Zone on the plans), and the plugs
shall be planted 2 ft on center in clusters of 4-6 individuals of the same species within the Wetland
Supplemental Planting Zone. Species chosen for the planting plan are listed on Sheets 4.1-4.7 of the
Preliminary Plans located in Appendix 11.

The Open Planting Zone (called Riparian Buffer Planting Zones 1 and 2 on the plans) and the Wetland
Planting Zone will be planted with bare root seedlings and will be quantitatively monitored for growth
success. Streambank Planting Zones 1 and 2, as shown on plans, will be planted with live stakes and the
channel toe will be planted with multiple herbaceous species plugs and/or tublings. The Shaded Planting
Zone (called Riparian Buffer Supplemental Planting Zone on plans) shall be planted with bare root or
tubling shrubs and subcanopy tree species and plugs given that overstory canopy already exists. This
zone will only receive visual monitoring. Permanent herbaceous seed will be spread on streambanks,
wetland and riparian buffer areas, and any additional disturbed areas within the project easement.

The Wetland Planting Zone covers the areas proposed for wetland reestablishment and wetland
rehabilitation. The planting scheme provides for potential for both forested and scrub shrub wetlands to
establish on the Site given the structural diversity in the species list. The one area proposed for wetland
enhancement will be planted according to the Riparian Buffer Supplemental Planting Zone species
because the existing wetland has forest canopy but lacks sufficient understory vegetation. The Wetland
Supplemental Planting Zone scheme will be applied to 15 40’ x 40’ pockets throughout the wetland
reestablishment and wetland rehabilitation areas.

Several invasive plant species are found on the Site including multiflora rose (Rosa multiflora), Japanese
honeysuckle (Lonicera japonica), Callery pear (Pyrus calleryana), and Chinese privet (Ligustrum sinense).
A large portion of the existing invasive species along restoration and enhancement reaches will be
treated by mechanical removal during construction. Tall fescue (Festuca arundinacea) will be treated
prior to planting in all non-graded areas within the conservation easement. 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 9.

Poor soil properties, where they occur on the Site, will be addressed prior to planting. All haul roads and
other high traffic areas within the conservation easement will ripped to address soil compaction. Topsoil
will also be stockpiled and reapplied in graded areas. Additionally, soil amendments meant to address
issues related to soil pH, nutrient availability, and soil biology will be broadcasted based on soil test
results and professional judgement. These activities should allow for more successful plant
establishment throughout the conservation easement although continued adaptive management
activities may be necessary in some areas.

6.10 Project Risk and Uncertainties

The active livestock operation at the Site is possibly the biggest risk to the project and the conservation
easement integrity. However, 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,
lowering the risk. A fencing plan is provided with the design plans in Appendix 11.
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Changes to watershed land use upstream of the project reaches is a possibility in the valley. Currently,
Wildlands is not aware of any planned changes in the area. The smaller tributaries entering the project
are the most susceptible to localized land use changes such as small timber sales or additional
residential construction. These streams include UT1A, UT2A, and UT3C which enter the project area
from small wooded and residential properties. Other tributaries including UT1, UT2, UT3, UT3A and
UT3B originate from within the project parcels and have no known plans for changes in land use. Jones
Creek originates from off property and could be affected by land use changes within the immediate
upstream valley; however, a large percentage of the upstream watershed is located within Nantahala
National Forest where any land use changes will be governed by US Forest Service best management
practices.

There is a low risk of hydraulic trespass onto adjacent properties due to the relatively steep profiles of
the streams at the Site and the activities proposed to resize channels where aggradation has occurred
which will reduce flooding. Where fields are prone to wetness, areas have been historically tied into the
main channel with ditches or subsurface drains. Accommodations have been made to remove all
subsurface drains from the easement. Many of the ditches were able to be eliminated based on the
easement acquired and activities proposed. However, in some cases, these ditches which are non-
erosive and vegetated will be required to remain to maintain existing field conditions. No maintenance
of these ditches within the easement boundary is proposed.

Overhead utility easements and DOT rights of way cross the Site in both external and internal
conservation easement breaks throughout the project. Maintenance within these easements is likely to
occur periodically including mowing and tree trimming. To reduce the potential for conservation
easement encroachments, Wildlands will mark the easement perimeter with signage. Wildlands will
follow the Maintenance Plan (Appendix 9) to address any encroachments.

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.

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. 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), Stream Channel Stability and
Stream Hydrology Performance Standards (Section VI, B, Items 1 through 7), and Wetland Performance
Standards (Section IX, A through C, and E). Performance standards are summaries in Table 40.

Table 40: 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; 2.2>ER>1.2 for A/B channels

Substrate, Pattern Should indicate stream stability; Coarser material in riffles; finer

Visual Assessment

and Profile particles in pools
Hydrology Pressure Transducer e Four bankfull events during the 7-year period; in separate years
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Parameter Monitoring Feature Performance Standard

e 30 days of consecutive flow on restored intermittent streams

WETLAND SPECIFIC PERFORMANCE STANDARDS

Free groundwater surface within 12 inches of the ground surface
for a minimum of 12% (23 consecutive days) of the growing
season for Macon County under normal precipitation conditions.
Soil temperature will be recorded with probes and correlated to
bud burst observations to determine the growing season based
on USACE guidance.

Hydrology Pressure Transducer

SITE PERFOMANCE STANDARDS?*

MY3 success criteria: 320 planted stems per acre,

MY5 success criteria: 260 planted stems per acre, average of 6
feet in height in each plot in Open Planting Zone or 4 feet in height
Vegetation Vegetation Plots in Wetland Planting Zone as identified in Figure 10

MY?7 success criteria: 210 planted stems per acre, average of 8
feet in height in each plot in Open Planting Zone or 6 feet in
height in Wetland Planting Zone as identified in Figure 10.

Cross-Section Photos
Stream Photo Points
Vegetation Plot

Photo Photos Should illustrate vegetative and morphological stability. Grade
. e Wetland Gage Photos | control structures and banks should be stable; persistent mid-
Documentation . . -
e Upstream and channel bars with vertical or channel incision should be absent.

downstream photos
of internal and
external crossings

Visual Assessment CCpPV Signs of encroachment, instability, invasive species

1: BHR = bank height ratio, ER = entrenchment ratio

2: The tributaries are designed to gradually drop to the base level of the main streams at their confluence, so bankfull
dimensions exceeding targets would not be considered a trend towards instability in this landscape position where it can be
demonstrated that the streambed profile is steeper than the bankfull or prevailing floodplain grade of the main stream.3:
Remedial action would not be taken if channel changes indicate a movement toward stability.

4: Vegetation performance will be monitored in the Open Planting Zone, which includes Riparian Buffer Planting Zones 1 and 2
as termed on the plans, and the Wetland Planting Zone. The Shaded Planting Zone, comprising the Supplemental Riparian
Buffer Planting Zone as shown on the plans, will be evaluated through visual assessment and vegetation transects will be
conducted to evaluate planted species survival. Vegetation transects in shaded planting zones will not be held to vegetative
performance standards.

8.0  Monitoring Plan

Project monitoring components are listed in more detail in Table 41. Approximate locations of the
proposed vegetation plots and cross section locations are illustrated in Figure 9.
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Table 41: Monitoring Components

Quantity/Length by Reach

P Monitoring Jones Jones Jones Jones Jones Jones Frequency | Notes
Feature Creek Creek Creek Creek Creek Creek UT1 UT1A UT2R1 | UT2R2 UT2A
R1A R2 R1B R3 R4 R5
Riffle Cross-
. X sections N/A 1 N/A N/A 1 ! ! ! N/A ! 1 Yearl, 2, 3,
Dimension Pool Cross 5,and 7 1
sections N/A 0 N/A N/A N/A 0 1 0 N/A 1 0
Pattern Pattern N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
—— 2
Profile Lonpgr'g?i?;nal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Crest Gage
Stream (CG) and/or Semi-
1CG 1CG N/A 1C N/A
Hydrology Transducer / G / Annual 3
(sG)
Wetland Groundwater Semi-
5 GWG -
Hydrology Gage (GWG) > Annual
Permanent/
Vegetation MOb”? 13 Total (7 Permanent, 6 Mobile) vearl, 2,3, 4
Vegetation 5,and 7
Plots
Visual v Semi- B
Assessment Annual
Exotic and i
. Semi-
nuisance Y 5
. Annual
vegetation
Project v Semi- 6
Boundary Annual
Reference Photographs 23 Annual --
Photos grap
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Monitoring

Quantity/Length by Reach

Parameter Feature UT3A UT3A T UT3C uT3C uT3 uT3 uT3 uT3 Frequency | Notes
Reach 17 Reach 2 Reach 1 Reach 2 Reach 1 Reach 2 Reach 3 Reach 4
Riffl -
fffle Cross 1 1 N/A N/A 1 2 N/A 1 N/A
. . sections Year 1, 2, 3,
Dimension Pool Cross 5 and 7 1
007~ 0 N/A N/A N/A 0 1 N/A 0 N/A ’
sections
Pattern Pattern N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Longitudinal 2
Profile O”Pgr'o;‘”;”a N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Crest Gage (CG) .
Hsgli"’;g’ and/or 15G N/A N/A N/A 1CG Asrf:;';l 3
¥ gy Transducer (SG)
Wetland Groundwater Semi-
WGs8 -
Hydrology Gage (GWG) > GWGs Annual
Permanent/
. . Y 1,23,
Vegetation Mobile 13 Total (7 Permanent, 6 Mobile) ear 4
. 5,and 7
Vegetation Plots
Visual v Semi- 3
Assessment Annual
Exotic and .
. Semi-
nuisance Y 5
. Annual
vegetation
Project y Semi- 6
Boundary Annual
Reference
Photos Photographs 18 Annual --
' Macro- Reach 1 Year2 or 3 7
invertebrates

1. 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.

2. Substrate, 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.
3. Pressure transducers will be used to measure bankfull events and stream flow. Crest gages (CG) refer to bankfull events, stream gages (SG) refer to stream flow documentation. Transducers

will be inspected quarterly or semi-annually, evidence of bankfull events will be documented with a photo when possible. Transducers will be set to record stage once every 2 -4 hours based on
the reported data. The transducer will be inspected and downloaded semi-annually.
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4. Both 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 plots and mobile plots. Permanent vegetation and mobile vegetation monitoring plot assessments will follow the 2016 NC IRT Wilmington District Stream and Wetland Compensatory
Mitigation update to document number of planted stems and species using a circular or 100 m2 square/rectangular plot. The Shaded Planting Zone will be visually assessed, and vegetation
transects will be conducted to evaluate planted species survival. Number indicates total number of plots for the entire Site but does not include the number of transects.

5. Locations of exotic and nuisance vegetation will be mapped.

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

7. To evaluate recolonization of UT3A, as requested by USACE, monitoring for macroinvertebrates is proposed for year 2 or 3, with no specific standards or thresholds being required except to
report findings. Monitoring will follow the sampling procedure for wadeable streams outlined in the DWR Standard Operating Procedures for the Collection and Analysis of Benthic
Macroinvertebrates but will only report quantity and taxonomic order of macroinvertebrates found. If no macroinvertebrates are found during the first monitoring event, follow-up sampling will
be performed in either year 5 or 6 to reevaluate whether the reach is supporting macroinvertebrates.

8. Soil profile descriptions will be recorded at each gage during groundwater gage installation recording the color, texture and redoximorphic features present. In years 3, 5, and 7, one
representative soil profile will be collected in each of the three wetland areas (associated with UT1, UT2 & UT3) for the site for informational purposes and reference.
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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 42: Long-term Management Plan

Long-Term Management Activity

Long-Term Manager Responsibility

Landowner Responsibility

Signage will be installed and
maintained along the Site
boundary to denote the area
protected by the recorded
conservation easement.

The long-term steward will be
responsible for inspecting the Site
boundary during periodic inspections
(every one to three years) and for
maintaining or replacing signage to
ensure that the conservation
easement area is clearly marked.

The landowner shall report
damaged or missing signs to the
long-term manager, as well as
contact the long-term manager if
a boundary needs to be marked,
or clarification is needed
regarding a boundary location. If
land use changes in future and
fencing is required to protect the
easement, the landowner is
responsible for installing
appropriate approved fencing.

The Site will be protected in its
entirety and managed under the
terms outlined in the recorded
conservation easement.

The long-term manager will be
responsible for conducting periodic
inspections (every one to three years)
and for undertaking actions that are
reasonably calculated to swiftly
correct the conditions constituting a
breach. The USACE, and their
authorized agents, shall have the right
to enter and inspect the Site and to
take actions necessary to verify
compliance with the conservation
easement.

The landowner shall contact the
long-term manager if clarification
is needed regarding the
restrictions associated with the
recorded conservation easement.

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
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ability to achieve Site performance standards are jeopardized in any other way, Wildlands and DMS will
notify the members of the IRT and work with the IRT to develop contingency plans and remedial actions.

11.0 Determination of Credits

Mitigation credits presented in Table 43 are projections based upon the proposed design.

The credit ratios proposed for the Site have been developed in consultation with the Interagency Review
Team (IRT) as summarized in the IRT contracting meeting minutes dated February 2, 2021. This
correspondence is included in 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 or bankfull bench features to establish stream-type appropriate entrenchment ratios.

Enhancement Il is 2.5:1 throughout the Site, although the treatment varies some from reach to
reach. Detailed description of enhancement Il treatments by reach were provided in Section 6.

Wetland re-establishment is proposed at 1:1, wetland rehabilitation is proposed at 1.5:1,
wetland creation is proposed at 3:1, and wetland enhancement is proposed at 2:1. Wetland
enhancement is proposed in areas with heavy livestock impacts. Many of the Site’s wetlands
found in wooded stream corridors are not proposed for enhancement due to their high NCWAM
scores.

No credit is sought for the BMP or for uncredited reaches that have been included within the
conservation easement to facilitate livestock exclusion and limited or full buffer width planting,
as applicable.

Buffers proposed throughout the Site meet the minimum required 30-foot standard width for Mountain
streams. The credit release schedule is provided in Appendix 12.
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Table 43: Project Asset Table

Project Components

Project Segment ::I;:gpat;f; A:;‘;:::It “2::5::&" Rest:‘rlzrlon Priority Level a/:ttilcg)a&?lr; Credits
Stream
Jones Creek Reach 1a 42 .855 - Cold Ell N/A 2.5 17.142
Jones Creek Reach 2 376.479 - Cold R P1 1 376.479
Jones Creek Reach 1b 272.459 - Cold Ell N/A 2.5 108.984
Jones Creek Reach 3 793.418 - Cold Ell N/A 2.5 317.367
Jones Creek Reach 4 631.333 - Cold Ell N/A 2.5 252.533
Jones Creek Reach 5 421.865 - Cold P1 1 421.865
UTl 1054.139 - Cold P1/P2 1054.139
UT1A 161.276 - Cold R P1 161.276
UT2 Reach 1 150.298 - Cold Ell N/A 2.5 60.119
UT2 Reach 2 797.913 - Cold R P1/P2 797.913
UT2A 346.353 - Cold R P1 346.353
UT3 Reach 1 639.406 - Cold R P1 639.406
UT3 Reach 2 198.177 - Cold Ell N/A 2.5 79.271
UT3 Reach 3 340.964 - Cold R P1/P2 1 340.964
UT3 Reach 4 215.532 - Cold Ell N/A 2.5 86.213
UT3A Reach 1 275.305 - Cold R P1 1 275.305
UT3A Reach 2 482.387 - Cold Ell N/A 2.5 192.955
uT3B 584.575 - Cold Ell N/A 2.5 233.830
UT3CReach 1 243.399 - Cold Ell N/A 2.5 97.360
UT3C Reach 2 269.859 - Cold R P1 1 269.859
Total Stream LF 8297.992 -
Wetland
Wetland A 0.693 - RR C Creation 0.231
Wetland A 0.168 - RR E Enhancement 0.084
Wetland B 0.060 - RR REE Re-Establishment 1 0.060
Wetland B 0.152 - RR RH Rehabilitation 1.5 0.101
Wetland C 0.506 - RR REE Re-Establishment 1 0.506
Wetland C 0.477 - RR RH Rehabilitation 1.5 0.318
Wetland C 0.038 - RR E Enhancement 2 0.019
Total Wetland Acreage 2.094 -

Notes: 1. Internal crossing lengths have been removed from restoration footage.
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Table 43 (continued): Project Asset Table

Project Credits
Restoration Level Stream Riparian Non-Rip Coastal
Warm Cool Cold Wetland Wetland Marsh
Restoration 0.000 0.000 4683.559 0.000 0.000 0.000
Re-Establishment 0.566 0.000 0.000
Rehabilitation 0.419 0.000 0.000
Enhancement 0.103 0.000 0.000
Enhancement | 0.000 0.000 0.000
Enhancement I 0.000 0.000 1445.774
Creation 0.231 0.000 0.000
Preservation 0.000 0.000 0.000 0.000 0.000
Totals 0.000 0.000 6129.333 1.319 0.000 0.000
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APPENDIX 1 — Historic Aerial Photos
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APPENDIX 2 - Preliminary Jurisdictional Determination



U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action ID: SAW-2020-02051 County: Macon J.8.G.S. Quad: Prentiss
NOTIFICATION OF JURISDICTIONAL DETERMINATION

Property Owner/Applicant; Wildiands Engineering, Inc. / Attn.: Jordan Hessler

Address: 167-B Haywood Road
Asheville, NC 28806
Telephone Number: 828-551-8582
Email: jhessler@wildlandseng.com
Size (acres): 45,5 acre portion of lager tract Nearest Town: Franklin

Nearest Waterway: UTs Jones Creek and Jones Creek Coordinates: 35,10362, -83.45358
River Basin/HUC: Upper Little Tennessee (06010202)

Location description: The project site is located on a tract of land (PINs 6562-71-5245 and 6562-72-5090) at 1765
North Jones Creek Road and 69 Allison Watts Road in Franklin City, Macon County, North Carolina.

Indicate Which of the Following Apply:

A.

Preliminary Determination

X Thereare waters, including wetlands,on the above described project area, 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. 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
wiil 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 appealabie action, by contacting the Corps district for further instruction.

There are wetlands on the above described property, that may be subject to Section 404 of the Ciean 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 of the U.S. on your 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 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 of the U.S., including wetlands, on the above described project area 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.

_ We recommend you have the waters of the U.S. on your 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.

_ The waters of the U.S., including wetlands, on your project area have been delineated and the delineation has been
verified by the Corps. We strongly suggest you have this delineation surveyed. Upon completion, this survey should be
reviewed and verified by the Corps. Once 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 of the U.S,, including wetlands, have been delineated and surveyed and are accurately depicted on the
plat signed by the Corps Regulatory Official identified below on . Unless there is a change in the law or
our published regulations, this determination may be relied upen 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 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). Flacement 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 David Brown at
828-271-7980, ext. 4232 or david.w.brown@usace.army.mil.

C. Basis for Determination:
See attached preliminary jurisdictional determination form.

D. Remarks:
The potential waters of the U.S. at this site were verified by the Corps during a site inspection on September 10, 2021,

and are as approximately depicted on the attached Delineation Map, Figures 3.0 — 3.4, submitted by Wildlands
Engineering, Inc.

E. Attention USDA Program Participants

The delineation included herein has been conducted to identify the location and extent of the aquatic resource boundaries
and/or the jurisdictional status of aquatic resources for purposes of the Clean Water Act for the particular site identified in
this request. This delineation and/or jurisdictional determination may not be valid for the Wetland Conservation Provisions of
the Food Security Act of 1985, as amended. If you or your tenant are USDA program participants, or anticipate participation
in USDA programs, you should discuss the applicability of a certified wetland determination with the local USDA service

center, prior to starting work.

F. Appeals Information for Approved Jurisdiction Determinations (as indicated in Section 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 30303-8303

OR

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, N/A (preliminary jurisdictional

determination).

It is not necessary to submit an RFA form to the Division Office if you do not object to the determination in this

correspondence.
f\maa“ ;(,,._MM__»__m

David Brown

Corps Regulatory Official:

Issue Date of ID: October 28, 2021 Expiration Date: N/A preliminary jurisdictional determination

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 our Customer Satisfaction Survey, located online at https://regulatory.ops.usace.army.mil/customer-

service-survey/

Copy Furnished (by email):
None



A
Applicant: Wildlands Engineering, Inc. / Attn.: Jorda File Number: SAW-2820-02051 Date: October 28, 2021

Hessler
Attached is: See Section below
[ i INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A
[} PROFFERED PERMIT (Standard Permit or Letter of permission) B
[} PERMIT DENIAL C
1l APPROVED JURISDICTIONAL DETERMINATION b
X E

X]] PRELIMINARY JURISDICTION

AL DETERMINATION
ollowing ide ‘

e

A: INI’f[AL PROFFERED PERMIT: You may accept or object to the permit.

» ACCEPT: If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. 1f 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.

¢ OBJECT: Ifyou 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: If you 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: If you 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 I 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: If you 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 division engineer. This form must be received by
the division engineer within 60 days of the date of this notice.

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.




objections are addressed in the administrative record.)

REASONS FOR APPEAL OR OBJECTIONS: {Describe your reasons for appeal.ing 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

F

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 supplemeital 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

Erovide additional information to clarify the loclgtion of information that is already in the administrative record.

appeal process you may contact:

District Engineer, Wilmington Regulatory Division,
Attn: David Brown

69 Darlington Avenue

Wilmington, North Carolina 28403

828-271-7980, ext. 4232
david.w.brown@usace.army.mil.

If you have questions regarding this decision and/or the

If you only have questions regarding the appeal process you may also
contact:

Mr. Philip Shannin, Administrative Appeal Review Officer
CESAD-PDO

U.S. Army Corps of Engineers, South Atlantic Division

60 Forsyth Street, Room 10M15

Atlanta, Georgia 30303-8801

Phone: (404) 562-5136
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 [5 day notice of any site
investigation, and will have the opportunity to participate in all site investigations.

Signature of appellant or agent.

Date: Telephone number:

For appeals on Initial Proffered Permits send this form to:

District Engineer, Wilmington Regulatory Division, Attn: David Brown, 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. Phillip Shannin,
Administrative Appeal Officer, CESAD-PDO, 60 Forsyth Street, Room 10M15, Atlanta, Georgia 30303-8801

Phone: (404) 562-5136




PRELIMINARY JURISDICTIONAL DETERMINATION (JD) FORM

U.S. Army Corps of Engineers

BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PRELIMINARY JD: October 28, 2021

B. NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD:
Wildlands Engineering, Inc. / Atin.: Jordan Hessler

167-B Haywood Road
Asheville, NC 28806

C. DISTRICT OFFICE, FILE NAME, AND NUMBER:
CESAW-RG-A, SAW-2020-02051, NCDMS Combread Valley Mitigation Site

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION:
The project site is located on a tract of land (PINs 6562-71-5245 and 6562-72-5090} at 1765 North Jones Creek
Road and 69 Allison Watts Road in Franklin City, Macon County, North Carolina.

State: NC

County/parish/borough: Macon

City: Franklin

Center coordinates of site ([at/long in degree decimal format): 35.10362, -83.45358
Universal Transverse Mercator: N/A

Name of nearest waterbody: UTs Jones Creek and Jones Creek

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):
Office (Desk) Determination.
[X] Field Determination.

Date: October 28, 2021
Date(s): September 10, 2021

Use the table below to document aquatic resources and/or aquatic resources at different sites

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

Estimated amount of

Geographic authority

Latitude Longitude aquatic resources in Type of aquatic fland to which the aquatic
Site Number {decimal {decimal review area {acreage resc;urces (i.le.,;ve an resource “may be”

degiees) degrees) and linear feet, if vs. ¢ (.m~we an subject (i.e., Section

. applicable waters) 404 or Section 10/404)

Jones Creek 35.103136 | -83.455442 2,788 LF Non-wetland waters Section 404
UTl 35.099947 -83.45593 1,086 LF Non-wetland waters Section 404
UTIA 35.100066 -83.455664 173 LF Non-wetland waters Section 404
DB | 35100035 | 83455852 55LF Non-wetland waters Section 404
UTIC —~ " .
Intermittent 35.099752 -83.455919 88 LF Non-wetland waters Section 404
uT2 35.103109 | -83.456032 I,012LF Non-wetland waters Section 404
UT2A 35.103235 -83.45373 500 LF Non-wetland waters Section 404
UT3 35.10683 -83.454349 1,554 LF Non-wetland waters Section 404
glrtl;i;i;tent 35.105557 -83.453026 15 LF Non-wetland waters Section 404
UT3A 35.105688 | -83.454228 480 LF Non-wetland waters Section 404
UT3B 35.106383 -83.45241 18 LF Non-wetland waters Section 404




UT3B 35.106433 -83.453222 539 LF Non-wetland waters Section 404
UT3BI1 35.106293 | -83.452603 77 LF Non-wetland waters Section 404
UT3C 35.107313 -83.452519 585 LF Non-wetland waters Section 404
gD | 35106556 | 83455321 47 LF Non-wetland waters Section 404
UT3E - .
Intermittent 35.107943 -83.45299 61 LF Non-wetland waters Section 404
UT4 35.100383 -83.457508 174 LF Non-wetland waters Section 404
UT5 35.101461 -83.454977 192 LF Non-wetland waters Section 404
uTé 35.103564 | -83.454031 243 LF Non-wetland waters Section 404
Estimated amount of T ¢ i Geographic authority
Latitude Longitude aquatic resources in ypeo aq(ga 1 tand to which the aquatic
Site Number (decimal (decimal review area (acreage izsc:]lg:_eieiig;;ve an resource “may be”
degrees) degrees) and linear feet, if : t subject (i.e., Section
applicable waters) 404 or Section 10/404)

Wetland A 35.105586 -83.452981 0.155 AC Wetland waters Section 404
Wetland B 35.105969 -83.45431 0.314 AC Wetland waters Section 404
Wetland C 35.106531 -83.453929 0.040 AC Wetland waters Section 404
Wetland D 35.106548 -83.454101 0.006 AC Wetland waters Section 404
Wetland E 35.106634 -83.454056 0.003 AC Wetland waters Section 404
Wetland F 35.106526 -83.453584 0.028 AC Wetland waters Section 404
Wetland G 35.106477 -83.453355 0.033 AC Wetland waters Section 404
Wetland H 35.107422 -83.45191 0.058 AC Wetland waters Section 404
Wetland 1 35.107498 -83.452007 0.017 AC Wetland waters Section 404
Wetland J 35.107972 -83.45289 0.030 AC Wetland waters Section 404
Wetland K 35.106605 -83.45507 0.138 AC Wetland waters Section 404
Wetland L 35.106712 -83.455475 0.002 AC Wetland waters Section 404
Wetland M 35.106687 -83.455877 0.052 AC Wetland waters Section 404
Wetland N 35.105684 -83.454692 0.600 AC Wetland waters Section 404
Wetland O 35.106231 -83.452418 0.070 AC Wetland waters Section 404
Wetland P 35.106404 ~83.452285 0.012 AC Wetland waters Section 404
Wetland Q 35.106318 -83.455065 0.027 AC Wetland waters Section 404
Wetland R 35.107784 -83.452956 0.015 AC Wetland waters Section 404
Wetland S 35.105301 -83.455744 0.229 AC Wetland waters Section 404
Wetland T 35.104518 -83.454429 0.044 AC Wetland waters Section 404
Wetland U 35.099246 -83.456017 0.214 AC Wetland waters Section 404
Wetland V 35.100585 -83.456352 0.346 AC Wetland waters Section 404
Wetland W 35.102749 -83.454412 0.117 AC Wetland waters Section 404
Wetland X 35.103486 -83.454932 0.279 AC Wetland waters Section 404
Wetland Y 35.103143 -83.456073 0.005 AC Wetland waters Section 404
Wetland Z 35.102791 -83.456559 0.007 AC Wetland waters Section 404
Wetland AA 35.102712 -83.456887 0.033 AC Wetland waters Section 404




Wetland BB 35.102699 -83.457062 0.006 AC Wetland waters Section 404

Wetland CC 35.100829 -83.455485 0.009 AC Wetland waters Section 404

Wetland DD 35.100914 -83.455407 0.010 AC Wetland waters Section 404

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

2. Inany 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; (3) undertaking any activity in reliance upon the subject permit
authorization without requesting an AJD constitutes the applicant's acceptance of the use of the
PID; (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 comphlance 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 PID, 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 approptiate 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
ared, the Corps will provide an AJD to accomplish that result, as soon as is practicable. This PID
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:

SUPPORTING DATA
Data reviewed for preliminary JD (check all that apply) - Checked items should be included in subject file.
Appropriately reference sources below where indicated for all checked items:

Maps, plans, plots or plat submitted by or on behalf of preliminary JD requester: Wildlands Engineering, Inec.
Data sheets prepared/submitted by or on behalf of preliminary JD requester. Wildlands Engineering, Inc.
[ Office concurs with data sheets/delineation report.
‘ [[] Office does not concur with data sheets/delineation report. Rational:
Data sheets prepared by the Corps:
Corps navigable waters’ study:
U.S. Geological Survey (USGS) Hydrologic Atlas:
[L] USGS NHD data.
‘ ] USGS 8 and 12 digit HUC maps.
USGS map(s). Cite scale & quad name: Prentiss
Natural Resources Conservation Service (NRCS) Soil Survey.




' Citation: Macon County, NC
| National wetlands inventory (NWI) map(s). Cite name:

| State/Local wetland inventory map(s):
Federal Emergency Management Agency (FEMA)/ Flood Insurance Rate Map (FIRM) maps: Map No. 3700 6562 00J,
_effective date May 4, 2009
100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929)
Photographs: Aerial (Name & Date): Google Earth Pro — Nov. 2017, Oct. 2015, Mar. 2013, Jun. 2008, Aug. 2005,
Apr. 1998 and Apr. 1994
Other (Name & Date): SAW Regulatory Viewers — USGS Hydrography Dataset and LIDAR DEM, Hilishade
_ and Slope

Previous determination(s). File no. and date of response letter:
Applicable/supporting scientific literature:

Other information (please specify): The site contains wetlands as determined by the 7987 Corps of Engineers Wetland
Delineation Manual and the Regional Supplement to the Corps of Engineers Wetlands Delineation Manual: Eastern
Mountain and Piedmont Region (Version 2.0).

The streams on the property are UTs Jones Creek and Jones Creek. All exhibit physical ordinary high water mark
(OHWM) indicators including break in slope; developed bed and bank; changes in sediment texture and soil
character; natural line impressed on the bank; shelving; absence of vegetation; leaf litter washed away; sediment
deposition and sorting; presence of fish and other aquatic life; water staining; presence of debris; and scour. Scme of
the streams are depicted as solid blue lines on the USGS 7.5 minute quadrangle map Prentiss and the most current
Natural Resource Conservation Service Soil Survey for Macon County. The UTs Jones Creek flow into Jones Creek,
which flows into Cartoogechaye Creek, and then into the Little Tennessee River, a traditional navigable river.

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

,E@P W

David Brown, October 28, 2021 In File with submitted JD Request
Signature and date of Regulatory Wildlands Engineering, Inc.
staff member completing (signed and dated request preliminary JD per agent
preliminary JD authorization)

Please sign this Preliminary JD Form. Keep a signed copy for your record and return a signed form to the Asheville
Regualatory Field Office by mail or e-muail.

US Army Corps of Engineers-Wilmington District
Asheville Regulatory Field Office

151 Patton Avenue, Room 208

Asheville, NC 28801-5006

! Districts may establish timeframes for requester to return signed PJD forms. 1Mthe requester does not respond within the established t:me
frame, the district may presume concurrence and no additional follow up is necessary prior to finalizing an action.
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APPENDIX 3 — DWR, NCSAM, and NCWAM Identification Forms



NC DWQ Stream Identification Form Version 4.11 Stream Classification Point 1 (SCP1)

Date: LZ [7) Yl o)l ProlectlSIte(aﬂ L o0k Latitude: 4D | 00440
Evaluator: I\‘j\ i {C”N;(,éf County: || (oY Longitude:~ 32, {57 \\5’@
lﬁ::’;zz'n::;t S LT Stream Determinat.ion (cir g) | Other QoreSCieelt]
if> 19 or perennial if > 30* (LD TS Ephemeral Intermittent(Perennial) | e.g. Quad Name:
“7 £
A. Geomorphology (Subtotal= £~ 2 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 CQD
2. Sinuosity of channel along thalweg 0 1 2 3~
. In-channel structure: ex. riffle- -
3 r?pplr:e-pool sequ‘ceunr(e:eex riffle-pool, step-pool, 0 1 5 @
4. Particle size of stream substrate 0 1 2 3D
5. Active/relict floodplain 0 1 2 ©)
6. Depositional bars or benches 0 1 2 &>
7. Recent alluvial deposits 0 1 2 D
8. Headcuts 0D 1 2 3
9. Grade control ) 0.5 1,) 15
10. Natural valley 0 0.5 (1 1.5
11. Second or greater order channel No=0 &Yes 3 )
@ artificial ditches are not rated; see discH§sions in manual
B. Hydrology (Subtotal= [T > )
12. Presence of Baseflow . 0 1 2 @
13. Iron oxidizing bacteria ) 1 2 3
14. Leaf litter ¢T5) 1 0.5 0
15. Sediment on plants or debris 0 0.5 da> 1.5
16. Organic debris lines or piles 0 0.5 1 | 1D
17. Soil-based evidence of high water table? No=0 " Yes = 3™y
C. Biology (Subtotal=_ 1.5 )
18. Fibrous roots in streambed ey 2 1 0
19. Rooted upland plants in streambed 3N 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 2 /5"\)
21. Aquatic Mollusks o) 1 2 3
22. Fish oD 0.5 1 1.5
23. Crayfish ) 0.5 1 1.5
24. Amphibians p) 0.5 1 15
25, Algae 0 (05> 1 N 1.5
26. Wetland plants in streambed FACW =0.75; OBL=1.5 Other = )
*perennial streams may also be identified using other methods. See p. 35 of manual.
Notes: W\ L TA (10 ), doamSellu (ZH |, (cddost o (107 )
1) Q = L O T c v
Sketch:
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Typewritten Text
Stream Classification Point 1 (SCP1)


NC DWQ Stream Identification Form Version 4.11

Stream Classification Point 2 (SCP2)

Date: 3 / ZH [202-1 Projectsite: (" AL 0( Latitude: 25, |CO455
Evaluator: M . (,O‘O(CLLQ’( County: Jole. (e Longitude: -’BMZ_(J
Total Points: Stream Determination (cizcle-onak | Other Non plocctStreat Aty
isftffgmolrspa; rl::nsi; :,nitfeznggent l/\ l/\ ] 5 Ephemeral Intermitten e.g. Quad Nam’e:\)(:(\cf,( (ce P2 (RAST
A. Geomorphology (Subtotal = 4D, Absent Weak Moderate Strong |
1* Continuity of channel bed and bank 0 1 2 (€]
2. Sinuosity of channel along thalweg 0 1 (@) S
3. In-channel structure: ex. riffle- -
ripple-pool se:t?:ngeex sl & 1 : >
4. Particle size of stream substrate 0 1 2 C=)
5. Active/relict floodplain 0 1 2 e
6. Depositional bars or benches 0 1 (4D 3
7. Recent alluvial deposits 0 1 2D 3
8. Headcuts 0 bS] 2 3
9. Grade control 0 0.5 D 1.5
10. Natural valley 0 0.5 1 <ad
11. Second or greater order channel No=0 Qes = :?)
“ artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=_{0. 5.1
12. Presence of Baseflow 0 1 2 @
13. Iron oxidizing bacteria 0 @ 2 3
14. Leaf litter 15 D 1 0.5 0
15. Sediment on plants or debris 0 0.5 D 1.5
16. Organic debris lines or piles 0 0.5 (@) 15
17. Soil-based evidence of high water table? No=0 (Yes = 3)
C. Biology (Subtotal=_4. 5> )
18. Fibrous roots in streambed D) 2 1 0
19. Rooted upland plants in streambed ) 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 G2 3
21. Aquatic Mollusks ; 1 2 3
22. Fish % 05 1 15
23. Crayfish coD 0.5 1 15
24. Amphibians 0 0.5 (@) 15
25. Algae 0 Q.5 1 15
26. Wetland plants in streambed FACW=0.75; OBL=1.5 @ther =0
*perennial streams may also be identified using other methods. See p. 35 of manual.
Notes: (V\a4d f lxa\ (3+), nL/rm%m ?h,(} ) AamSeA FU/OV
Sketch: ol p (O)Z cAS :

{)‘O_/(“, UPBW \S"’a«Y‘\'



mcaddell
Typewritten Text
Stream Classification Point 2 (SCP2)


NC DWQ Stream Identification Form Version 4.11

Stream Classification Point 3 (SCP3)

Date: 3 /9 Y |7.07).] ProjectiSite: " ~aope p . | Latitude: 25 hA Y557
Evaluator: /\ J\ ( @-\[.le d |\ County: /'\ f‘\ff\f N Longitude%%’?_) ‘HBO:)
L‘r):aar:q li:;?aitr;::s:t i Stream Determination (circle one) | Other ( \T {
7> 1907 poraial 15 40" 8 o7 E) Ephemeral Intermittent ‘@ e.g. Quad Name: \J\ |
A. Geomorphology (Subtotal = \ O ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 (3)
2. Sinuosity of channel along thalweg €D 2 3
3. Ip-channel structure: ex. riffle-pool, step-pool, 0 (fr) 5 3
ripple-pool sequence —-
4. Particle size of stream substrate 0 1 @ 3
5. Active/relict floodplain 0 (T 2 3
6. Depositional bars or benches O 1 2 3
7. Recent alluvial deposits 0 a> 2 3
8. Headcuts o> 1 2 3
9. Grade control 0D 0.5 1 1.5
10. Natural valley 0 0.5 C1)D 15
11. Second or greater order channel 0=0) Yes =3
2 artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = \ L2 )
12. Presence of Baseflow 0 1 2 & §j)
13. Iron oxidizing bacteria 0 1 > 3
14. Leaf litter 1.5 a> 0.5 0
15. Sediment on plants or debris 0 .5 1 15
16. Organic debris lines or piles 0 () 1 1.5
17. Soil-based evidence of high water table? No=0 Yes =37
C. Biology (Subtotal=_1©.9 5)
18. Fibrous roots in streambed 3 C2D 1 0
19. Rooted upland plants in streambed C3) 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 2 @
21. Aquatic Mollusks (o 1 2 3
22. Fish a'p) 0.5 1 1:5
23. Crayfish o> 05 1 1.5
24. Amphibians 0 0.5 C, 1.5
25. Algae 0 0.5 CTN 1.5
26. Wetland plants in streambed FACW = 0.7@)BL =15 Other=0 |, N\eusS/care '/Sg).
“perennial streams may also be identified using other methods. See p. 35 of manual. _ ] =
Notes: (WNOM LA (LT 1, (o IS ETA (L7 1, AADOONE ([ 7+ ), o omouder (2 )
\ J ' i 4 J qJ d

N )

ket [ ~ SN oaq hered [ guteed chramnme A
£

N

’\ -

S L ppe (dAODPAe 3 (oad?)

\ -
\"{2}/ I\‘/ \ £ N o \f \[



jhessler
Typewritten Text
Stream Classification Point 3 (SCP3)


NC DWQ Stream Identification Form Version 4.11 Stream CIe}_s/@‘ioatiQn Point 4 (SCP4)

Latitude: %5 0995 =

Date:

3/1‘1 "2_()/)_| Project/Site: Co\ nb (\QDO‘

AMA N Longitude: L(( g

Evaluator: A\ , (( pplole AL County:

other rrtred &4 ol

Total Points:
st LBA5

Stream Determination_(circle one)
Ephemerali%emnimr erennial

e.g. Quad Name: (‘\() LET] )

Stream is at least intermittent
A. Geomorphology (Subtotal = Ea (-2)

Absent

Weak

Moderate

Strong

if 2 19 or perennial if > 30*
1% Continuity of channel bed and bank

1

N

2. Sinuosity of channel along thalweg

3. In-channel structure: ex. riffle-pool, step-pool,
ripple-pool sequence

4. Particle size of stream substrate

5. Active/relict floodplain

6. Depositional bars or benches

7. Recent alluvial deposits

(=
>
(@
1
1
@

8. Headcuts

1

9. Grade control

0.5

10. Natural valley

-BB-B |t

05D

= =INININININ NN

11. Second or greater order channel

(No=0

Yes =

“ artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal = 0‘ )

12. Presence of Baseflow

13. Iron oxidizing bacteria

14. Leaf litter

15. Sediment on plants or debris

16. Organic debris lines or piles

17. Soil-based evidence of high water table?

C. Biology (Subtotal= L. 95 )

18. Fibrous roots in streambed

19. Rooted upland plants in streambed

20. Macrobenthos (note diversity and abundance)

21. Aquatic Mollusks

22. Fish

23. Crayfish

24. Amphibians

25. Algae

olo|o
%b\iﬂiﬂ"“‘”@

26. Wetland plants in streambed

(FACW=0.7530BL=1.5 Other=0

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

Notes: dJVO&O\cm(\ (D), r\/\\r\f*m{ 1), COA AN O er> (o7 ]

Sketch:

dic V\Cd <f(\@pm '
#l (\V\\S(U(m) ;

=y

Joru‘

S ke 024
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\
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mcaddell
Typewritten Text
Stream Classification Point 4 (SCP4)


NC DWQ Stream Identification Form Version 4.11 Stream Classification Point 5 (SCP5)

pate: “4 [ LU |20\ Projectisite: oy 1 (Lol | Latitude: 25 0G99 59
Evaluator: A/\l (ad d/Q‘\k County: MO\ oMy Longitude: - ;?-?_“e e 4 fﬁﬁq
gt?:aa; Zzlt?::s:t intermittent Q 6 15 = De&ter ingtitg teirele on?) ttier O&ﬁW,dSY‘Q@{D#‘ -
if 2 19 or perennial if = 30* ! Ephemera Perennlal e.g. Quad Name:( to (_, A1 { )
CI =

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

ripple-pool sequence i A 0 @ 2 3
4. Particle size of stream substrate 0 1D 2 3
5. Active/relict floodplain <) 1 2 3
6. Depositional bars or benches [ D) 1 2 3
7. Recent alluvial deposits 0 D' 2 3
8. Headcuts 0 ) 2 3
9. Grade control C0 D 0.5 1 1.5
10. Natural valley 0 <05 1 15
11. Second or greater order channel ¢ No=0" Yes =3
@ artificial ditches are not rated; see discussions in manual =
B. Hydrology (Subtotal=___ 7 )
12. Presence of Baseflow 0 1 @ 3
13. Iron oxidizing bacteria 0 an 2 3
14. Leaf litter 15 (1D 0.5 0
15. Sediment on plants or debris 0 05 1 15
16. Organic debris lines or piles 0 (Q_‘a 1 1.5
17. Soil-based evidence of high water table? No=0 (Yes =%
C. Biology (Subtotal=_0. 12 ) Il
18. Fibrous roots in streambed 3 2 &) 0
19. Rooted upland plants in streambed &) 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 ] 3
21. Aquatic Mollusks 0 1D 2 3
22. Fish ) 0.5 1 15
23. Crayfish o> 0.5 1 15
24. Amphibians 0 05> 1 15
25. Algae 0 050 1 15
26. Wetland plants in streambed (FACW =0.75)0BL = 1.5 Other=0 %d%,@,

*perennial streams may also be identified using other methods. See p. 35 of manual.
Notes: YW\OU £ LA, S AR £l VL ANl . SalfacnoroAar
> ar @ 74 I ’
Sketch: S Y ST s T (et u_*,-'ifj.*j,,j‘%'? J—
j in 1 / e
oo i AR o e ] ]
(wisezem) i /
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Typewritten Text
Stream Classification Point 5 (SCP5)


NC DWQ Stream Identification Form Version 4.11

Stream Classification Point 6

Date: 2 /Q—l’l (2.0

Project/Site: CO (N b/\QDO(

Latitude: 36 094 8q 5

gl B G

Evaluator: M ( c\d d&\\

County: /(\ AoV

Longitude: ,@3 Yeh LIOCY

Stream is at least intermittent
if 2 19 or perennial if > 30*

Total Points:
2 b\
8

Stream Determination (cir
Ephemeral Intermittent Perennia

Other
e.g. Quad Name:

ATIVA

I

A. Geomorphology (Subtotal = |H > J ) Absent Weak Moderate Strong

1* Continuity of channel bed and bank 0 1 2 (@]

2. Sinuosity of channel along thalweg 0 > 2 3 -

3. Ip-channel structure: ex. riffle-pool, step-pool, 0 1 &) 3
ripple-pool sequence

4. Particle size of stream substrate 0 1 @ 3

5. Active/relict floodplain 0 C1> 2 3

6. Depositional bars or benches 0 (15 2 3

7. Recent alluvial deposits 0 1 w4] 3

8. Headcuts 0 1 (@) 3

9. Grade control GOD 0.5 1 15

10. Natural valley 0 co0.5> 1 15

11. Second or greater order channel OjD Yes =3

“ artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal= (0.2 )

12. Presence of Baseflow 0 1 2 @

13. Iron oxidizing bacteria 0 <) 2 3

14. Leaf litter 1.5 D) 0.5 0

15. Sediment on plants or debris 0 0.5 &P 15

16. Organic debris lines or piles 0 05 1 as)

17. Soil-based evidence of high water table? No=0 Qes =§7

C. Biology (Subtotal=__ & )

18. Fibrous roots in streambed S 2 1 0

19. Rooted upland plants in streambed @ 2 1 0

20. Macrobenthos (note diversity and abundance) 0 1 @T 3

21. Aquatic Mollusks a> 1 2 3

22, Fish «© 05 1 15

23. Crayfish a 0.5 1 15

24. Amphibians 0 5 1 15

25. Algae 0 [ 1 1.5

26. Wetland plants in streambed

FACW = 0.75; OBL = 1.5 Qther =0

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

Notes: JANOAonrla ( 27). (VoM Elu (2D, SOAoMNandor
J p) ’ & i) Y

Sketch:

= = ———————————

(SCP6)

JONES e R4
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Typewritten Text
Stream Classification Point 6 (SCP6)


NC DWQ Stream Identification Form Version 4.11

Stream Classification Point 7 (SCP7)

Date: ZIZLE iZG?’;? )

Project/Site: (O( ) V)(VZ-QQ‘

Latitude: £ 5 10} LH{:)

ff‘.@
AL

Evaluator: /:A gj f}p’%f:,fﬁ | § County: MG\((B,/" Longitude: -~ (3% {4 F BOas
;3::{17 Zc;itr;::sft - 9 / 5 Stream Determination (circle.gne) | Other NONP(C €S0 €A
i#= 19 or perennial if = 30* _/ (Vo Ephemeral Intermiﬂent(@%ﬁﬁ@ e.g. Quad Name:\)an-ﬁﬂ CV\QQ
A. Geomorphology (Subtotal = \ 8'3) ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 &>
2. Sinuosity of channel along thalweg 0 (1’5 2 3
3. In-channel structure: ex. riffle-pool -

ripple-pool sequence o TG 0 1 @ 8
4. Particle size of stream substrate 0 1 2 3D
5. Active/relict floodplain 0 1 Lo 3
6. Depositional bars or benches 0 "> 2 3
7. Recent alluvial deposits 0 1 2 3
8. Headcuts o> 1 2 3
9. Grade control 0 0.5 @) 1.5
10. Natural valley 0 o5 1 el 95
11. Second or greater order channel No=0 __Yes=3)
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = )
12. Presence of Baseflow 0 1 2 \33
13. Iron oxidizing bacteria o> 1 2 B
14. Leaf litter A5 1 0.5 0
15. Sediment on plants or debris 0 05> 1 1.5
16. Organic debris lines or piles 0 0.5 e L 1.5
17. Soil-based evidence of high water table? No =0 - NYes=3Y
C. Biology (Subtotal = A4 )
18. Fibrous roots in streambed (3.7 2 1 0
19. Rooted upland plants in streambed < 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 2.0 3
21. Aquatic Mollusks 0 1D 2 3
22. Fish 20 0.5 1 1.5
23. Crayfish ST 0.5 1 15
24. Amphibians Qe 0.5 1 15
25. Algae ) 0.5 | 15
26. Wetland plants in streambed FACW = 0.75; OBL = 1.5". Other =0")

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

Notes: ¢ oAl 5 A L2 ) ) o g E Ly

¢\ LA L 4

'

\J (‘{

Sketch:
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Stream Classification Point 7 (SCP7)


NC DWQ Stream Identification Form Version 4.11 Stream Classification Point 8 (SCP8)

Date: {’//_ IQ{"S /’/) G‘f} . Project/Site: C«O( N ‘TO(X{»@){ Latitude: 65 (012,(29(‘7 -
Evaluator: M _ ( a C\(_\\? I County: f\(\/ f"{*(i Longitude: - ,,, /“f f)’i@é@
-gt?::ri) Z‘;it’;::;t itsmriiant ) ~) Stream Determination (cir}gle.anj Other U ‘ -~
2 19 or perennial if= 30" :3 :)j Ephemeral Intermittent/Perennial) | e.g. Quad Name: “\ /\
A. Geomorphology (Subtotal = \\/\ ) Absent Weak Moderate Strong
1* Continuity of channel bed and bank 0 1 2 D
2. Sinuosity of channel along thalweg 0 D 2 3
3. In-channel structure: ex. riffle-pool, step-

ripple-pool sequence S g @ 2 e
4. Particle size of stream substrate 0 1 (T) 3
5. Active/relict floodplain 0 a 2 3
6. Depositional bars or benches 0 €D 2 3
7. Recent alluvial deposits 0 1 @ 3
8. Headcuts 0 1 2D 3
9. Grade control (0 0.5 1 1.5
10. Natural valley 0 0.5 v 1.5
11. Second or greater order channel No=0 Yes =3
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal= C\ "™ )
12. Presence of Baseflow 0 1 @
13. Iron oxidizing bacteria 0 @ 2 3
14. Leaf litter 15> 1 0.5 0
15. Sediment on plants or debris D 0.5 1 1.5
16. Organic debris lines or piles 0 0.5 @ 1.5
17. Soil-based evidence of high water table? No=0 @es =3
C. Biology (Subtotal=_“1, 5 )
18. Fibrous roots in streambed @ 2 1 0
19. Rooted upland plants in streambed €>) 2 1 0
20. Macrobenthos (note diversity and abundance) 0 1 @ 3
21. Aquatic Mollusks 0 /:D 2 3
22. Fish (D) 0.5 1 1.5
23. Crayfish ) 0.5 1 15
24. Amphibians 0 Q.5> 1 1.5
25. Algae CoD 0.5 1 15
26. Wetland plants in streambed FACW = 0.75; OBL = 1.5(Other = 0
*perennial streams may also be identified using other methods. See p. 35 of manual. X =
Notes: S AANonrOler, Naufld , Srool, COAINSH U nollogn A€

all J 0O i K ¢
Sketch:
(L \ﬁﬁ"‘z“m\' -
Sty | ) // )
AN /// X
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Stream Classification Point 8 (SCP8)


NC DWQ Stream Identification Form Version 4.11 Stream Classification Point 9 (SCP9)

Date: ‘/‘ ’Q_q , 2.\ Project/Site: C,O (N \D{“‘Z.OQK Latitude: ’2 1072 7 779
Evaluator: /\/\ . (,O‘Ol(j(lu County: MO\(Cf) Longitude: — :.w} "/gn { 15 c ;.2_'7 ‘/
Total Points: Stream Determination (circle one) | Other
i?gefg’”ofpitrf::fa ’}’;.g";gtf”t = ?) Ephemeral Intermitten(t @r;rwia)f\> e.g. Quad Name A ‘ "A_—
A. Geomorphology (Subtotal = | l/t ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 2 (&>
2. Sinuosity of channel along thalweg 0 2 3
3. Ip—channel structure: ex. riffle-pool, step-pool, 0 /5 3
ripple-pool sequence -
4. Particle size of stream substrate 0 2D 3
5. Active/relict floodplain 0 2 3
6. Depositional bars or benches 0 2 3
7. Recent alluvial deposits 0 2 3
8. Headcuts 0 2 3
9. Grade control 0 (1D 15
10. Natural valley 0 aD 1.5
11. Second or greater order channel Yes =3
@ artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=_ | (D )
12. Presence of Baseflow 0 1 2 @
13. Iron oxidizing bacteria 0 C1 2