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69 DARLINGTON AVENUE
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& REPLY TO
ATTENTION OF:

January 8, 2020

Regulatory Division

Re: NCIRT Review and USACE Approval of the NCDMS Whittier Creek Mitigation Site / Surry
Co./ SAW-2017-01503/ NCDMS Project # 100020

Mr. Tim Baumgartner

North Carolina Division of Mitigation Services
1652 Mail Service Center

Raleigh, NC 27699-1652

Dear Mr. Baumgartner:

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

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

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



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

Sincerely,

Kim Browning
Mitigation Project Manager
for Tyler Crumbley

Enclosures

Electronic Copies Furnished:

NCIRT Distribution List
Matthew Reid, Paul Wiesner— NCDMS
Scott King—Michael Baker Engineering



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

REPLY TO
ATTENTION OF:

CESAW-RG/Browning December 23, 2019

MEMORANDUM FOR RECORD

SUBJECT: Whittier Creek Mitigation Site - NCIRT Comments during 30-day Mitigation Plan Review

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

NCDMS Project Name: Whittier Creek Mitigation Site, Surry County, NC

USACE AID#: SAW-2017-01503
NCDMS #: 100020
30-Day Comment Deadline: November 28, 2019

DWR Comments, Mac Haupt & Erin Davis:

1.

2.

Page 3-3, Section 3.1.1 - DWR would like to see the NCSAM and NCWAM scores included in

Tables 3.2 and 3.3 and/or a brief discussion in of the assessment results.

Page 4-1, Section 4 — What available planning documents were reviewed and/or local and state

agencies consulted for potential future land development projects in the surrounding area?

Page 4-1, Section 4.1

a. Are there any anticipated NCDOT roadway or culvert upgrades planned for Rock Hill Church
Road? What are the existing conditions of the culvert structures?

b. In order to reduce site fragmentation, can the proposed crossings on UT4 and UT5 be
relocated to the top of reaches near the roadway? Has outreach to the utility provider been
completed?

Page 6-5, Section 6.2 Reach R7 - Since establishment of vegetative cover and vigor can be a

challenge on Periority Il restoration banks/benches, please include a discussion on how the soil

restoration will be addressed during construction and reference potential adaptive management.

Page 6-16, Section 6.5.2 — As per the 2016 Mitigation Update Guidance, planting should be

completed by March 15t

Page 6-17, Table 6.7

a. DWR requests capping the proposed percentage of green ash (Fraxinus pennsylvanica) to
be planted at 5% since emerald ash borer (Agrilus planipennis) has been detected in Surry
county and has the potential to impact long-term tree density and canopy cover.

b. Since black walnut is allelopathic, DWR would not recommend including it on the planting
list. Based on the target community, have species of elm, oak or hickory been considered?

Page 7-1, Section 7.1.1

a. Bankfull events should be documented on each reach, not only Reach R7.



b. Reach UT5 was identified in Table 3.1 as a perennial stream and as such the 30-day
consecutive flow requirement does not apply since continuous flow is expected (in a typical
weather year).

8. Page 8-3, Section 7.2

a. DWR does not support early termination of the vegetation monitoring period.

b. Rather than exclude willow oak and persimmon from the vigor performance standard, DWR
recommends use of the mountain counties height thresholds of 6 feet in year 5 and 8 feet in
year 7 (2016 Mitigation Update Guidance).

9. Page 8-4, Table 8.1

a. Please note that bankfull events are to occur in separate years.

b. Table 5.1 lists cross sectional surveys as the monitoring measurement tool for aquatic
habitat. Please confirm and make tables consistent.

c. Please include the vegetation vigor performance standard.

d. Note that only volunteer species that are included on the approved mitigation plan plant list
may count toward the vegetation performance standard.

10.Page 8-6, Table 8.2

a. DWR recommends quarterly inspection of stage recorders and flow gauges to reduce the
risk of data loss due to instrument malfunction.

b. DWR recommends treating invasives at a minimum annually rather than a “case-by-case”
basis.

c. Please also include visual monitoring photo locations at proposed crossings.

11.Page 11-1, Table 11 — There’s a difference of 152 feet between restored and creditable stream
footage for Reach R7. What is the stationing number start of the creditable stream footage?

What is the proposed crossing width?

12.Figure 12 - Please show existing onsite wetlands on Figure 12, as well as future monitoring
report figures.
13.Sheet 1A

a. Please use consistent structure terms in the Stream Conventional Symbols and Details.

b. General Note #7 states that six inches of topsoil will be placed on bankfull benches; however,
Sheet 4-9 Note #6 states topsoil placement of at least eight inches. Please update for
consistency.

14.Sheet 2A — Is the outlet protection detail being proposed for this project?
15.Sheet 2C — What species are anticipated to be transplanted onsite?
16.Sheet 2F

a. DWR requests plugs be a minimum of 50 feet wide.

b. Please include a channel fill detail. If partial ditch filling is proposed, please include a separate
detail and indicate the maximum depth from top of bank to be filled.

17.Sheet 4

a. Similar to DMS’ comment, DWR is concerned about the long-term stability of the first
meander, particularly since the easement boundary bisects the meander.

b. The Reach R7 easement break does not include a proposed ford or culvert structure. DWR
has concerns about long-term stability of this stream segment without a reinforced/ protective
crossing structure. If is ford will be proposed, please include a typical detail.

c. DWRis concerned about potential impacts from livestock crossings if the easement break is
not fenced.

18.Sheet 5 — As DMS noted, there is a large meander designed at the downstream end of UT4b as
it enters R7. DWR is concerned about long-term bank stability at this confluence.
19.Sheet 7

a. DWR recommends a 30-foot setback of the proposed easement from the road culvert to
avoid potential future transportation encroachment requests.

b. The UT4A utility easement break does not include a proposed ford or culvert crossing. DWR
has concerns about long-term stability of this stream segment without a reinforced/protective



crossing structure. Additionally, will the proposed live stake installation be considered an
access barrier by the utility provider?
20.Sheet 8 — The stream restoration design for UT4b and UT5 appears to impact wetlands W-B
and W-D. In the final mitigation plan please describe how the site’s total wetland area will be
maintained and no net loss of wetland will be documented.
21.Sheet 15 & 16 — Section 6.5.2 notes the planting of adjacent wetland areas within the easement;
however, the planting plan does not currently indicate wetland planting. Please update the
planting plan to reflect wetland area planting.
22.Please include a fencing specific sheet showing existing and proposed fencing, as well as
anticipated locations of gates for site access by regulatory and stewardship staff.
23.For future site submittals, please show the plan view and corresponding profile on the same
design sheet.

USACE Comments, Kim Browning:

The correct USACE Action ID is SAW-2017-01503. Please correct the cover page.

Page 1-1: Please specify whether the 3,060 SMUs are cold, cool, or warm.

Please add a veg plot along UT4B, near the confluence with UT5, in the existing wetland area.

Section 4.1: Please specify if a culverted crossing will be installed in the powerline crossing on

UT4A.

Section 6.5.2: Please add a description of how fescue will be treated.

Section 6.7: This section would benefit if it contained more details. Attached is an example of

project risks and uncertainties. I'm not suggesting that all of these will potentially affect your

project, but this is the type of detail requested.

7. Section 7.1.1: The four bankfull events in separate years must be documented on all reaches,
not just R7. 30-days consecutive flow only applies to intermittent streams. Near continuous
flow is expected on perennial streams.

8. Section 7.1.2: It may be beneficial to add a cross-section on UT5, north of the culvert crossing.

9. Section 7.1.2: Reach UT5 is described on page 6-9 as being a B-type channel. Please include
a statement that the Entrenchment Ratio (ER) shall be no less than 1.4 for all measured riffle
cross-sections on a given reach (for B channels). Please update Table 8.1 as well.

10.Section 7.1.3: Why are pattern measurements only being calculated on R77? It appears that
meanders/pattern are proposed on UT4B.

11.Section 7.2: The vigor standard for mountain counties is 6’ for monitoring year 5 and 8’ for year
7. Since Table 6.7 indicates that Willow Oak and Persimmon will only account for 20% of the
planted stems, so these species should be averaged into the plot data.

a. Given that privet is heavy in some areas, please specify that invasive species will be
treated so that they compose no more than 5% of the easement area.

b. Vegetation monitoring must be conducted for 7 years. Please remove the statement
regarding monitoring may be terminated by year 5.

c. Individual plot data for volunteer species should be provided separately. Volunteers will
only be counted if they’'re on the approved planting list, and are present for at least two
growing seasons.

d. Please add a statement that any single species can only account for up to 50% of the
required number of stems within a veg plot, and stems in excess of 50% will not count
towards success.

12.Table 8.1: The Outcome of Reestablish forested riparian buffers-- Volunteers will only be
counted if they’re on the approved planting list, and are present for at least two growing
seasons.

13.Appendix E: Please include maintenance of the culvert crossings and the ford.

rObM=

oo



14.The approach proposed on UT4A indicates that bank shaping will occur on 25% of the reach,
and some in-stream structures will be installed. Please add a statement regarding bedform
diversity in order to justify the functional uplift and a credit ratio of 1.5:1. Considering there is a
lot of sand and silt in this system, the addition of wood would be benéeficial.

15.There is an existing wetland along UT5, south of the crossing. Will this entire wetland be within
the easement? If not, will this area be fenced out from livestock to prevent them from
wallowing in it and causing runoff into the easement?

16.The large meander on UT4B near the confluence with R7 is concerning. | understand the
reason for the tie-in at the riffle, but that much sinuosity in a flat area may cause overbank flow
during heavy rain events, and may form a more direct approach towards R7.

17.When submitting the PCN, please include an estimate of the number of trees, or acres, to be
cleared for the NLEB 4(d) Rule.

Kim Browning
Mitigation Project Manager
Regulatory Division
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March 3, 2020

Kimberly Browning, Mitigation Project Manager
US Army Corps of Engineers — Wilmington District
69 Darlington Ave

Wilmington, NC 28403-1343

Subject: Response to NCIRT Comments on Whittier Creek Mitigation Plan Review (dated 12/23/19)
Whittier Creek Mitigation Site, Surry County, NC (Yadkin River Basin: 03040101)

USACE AID# SAW-2017-01503, DMS Project #100020, DEQ Contract #7182

Ms. Browning:

Please find enclosed our responses to the NC Interagency Review Team (NCIRT) Mitigation Plan Review
comments dated December 23, 2019 in reference to the Whittier Creek — Option D project site. We have

revised the Draft document in response to the referenced review comments as outlined below.

DWR Comments, Mac Haupt & Erin Davis:

1. Page 3-3, Section 3.1.1 - DWR would like to see the NCSAM and NCWAM scores included in Tables 3.2
and 3.3 and/or a brief discussion in of the assessment results.
Response: Baker added the NCSAM and NCWAM ratings in Tables 3.2 and 3.3 and provided a brief
mention of the scores in the relevant text sections.

2. Page 4-1, Section 4 — What available planning documents were reviewed and/or local and state agencies
consulted for potential future land development projects in the surrounding area?
Response: Baker reviewed all of the applicable planning documents available from DMS including the
Upper Yadkin Pee-Dee River Basin Restoration Priorities (2009 revision), the Ararat River & Upper
Yadkin Local Watershed Plan documents (2008), as well as DWR’s 2008 Yadkin-Pee Dee River Basin
Basinwide Water Quality Plan, and 2009 Integrated Analysis Report of Water Quality for the Ararat
River Watershed. Specific future land development projects in the immediately surrounding area of
the restoration site itself were not addressed.

3. Page 4-1, Section 4.1
a. Are there any anticipated NCDOT roadway or culvert upgrades planned for Rock Hill Church Road?
What are the existing conditions of the culvert structures?
Response: Baker is unaware of any NCDOT upgrades planned for Rock Hill Church Rd. The existing
culverts are in good condition with stable rock outlets and outfall pools. They are clearly not perched
and are set fairly deep such that the bottoms of each culvert have some basic stream bed features with
rock and sediment within them.

b. In order to reduce site fragmentation, can the proposed crossings on UT4 and UT5 be relocated to the
top of reaches near the roadway? Has outreach to the utility provider been completed?
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Response: The conservation easement has already been purchased, though from recent conversations
with the IRT Baker understands the emphasis being placed on site fragmentation reduction and will
work to reduce such easement breaks in the future.

3. Page 6-5, Section 6.2 Reach R7 - Since establishment of vegetative cover and vigor can be a challenge on
Priority Il restoration banks/benches, please include a discussion on how the soil restoration will be
addressed during construction and reference potential adaptive management.

Response: Baker is certainly aware of the particular challenges in establishing vegetation with this
approach. The extent of benching and the especially good topsoil present on site will fortunately help
with this effort as it will provide significantly greater topsoil (in both quantity and quality) than usual
for placement onto new stream benches and banks. Extensive soil testing will be conducted on the
deeper soil horizons where planting will ultimately occur after benching, and all recommended soil
amendments will be put out at various stages during construction as appropriate. As requested, text
discussion has been added to the report to elaborate on these measures.

4. Page 6-16, Section 6.5.2 — As per the 2016 Mitigation Update Guidance, planting should be completed
by March 15th.
Response: Baker has amended that section to state March 15" completion date.

5. Page 6-17, Table 6.7
a. DWR requests capping the proposed percentage of green ash (Fraxinus pennsylvanica) to be planted at
5% since emerald ash borer (Agrilus planipennis) has been detected in Surry county and has the potential
to impact long-term tree density and canopy cover.
Response: Green ash will be reduced to 5% of the planted species as requested.

b. Since black walnut is allelopathic, DIWR would not recommend including it on the planting list. Based
on the target community, have species of elm, oak or hickory been considered?

Response: Baker is happy to add American elm (UImus americana) and overcup oak (Quercus lyrata) to
the planted species list, but we have had very high mortality rates with bareroot planted hickories (a
common observation we are told) and do not wish to plant them post-construction. However, we
routinely plant potted hickories in appropriate locations on sites in later years as part of supplemental
planting efforts. Also, as black walnut is list as being part of the plant community species and a few
specimens are present in the existing vegetation, Baker still wishes to include it as a planted species at
only 5% of the total.

6. Page 7-1, Section 7.1.1
a. Bankfull events should be documented on each reach, not only Reach R7.
Response: Text revised as requested.

b. Reach UT5 was identified in Table 3.1 as a perennial stream and as such the 30-day consecutive flow
requirement does not apply since continuous flow is expected (in a typical weather year).
Response: The text was revised in this section as per the comment.

8. Page 8-3, Section 7.2
a. DWR does not support early termination of the vegetation monitoring period.
Response: Baker understands that DWR does not support early termination but wishes to keep the
language in the document to allow for that option in the event that DWR changes their mind. The text
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only provides an opportunity for a potential request, which can be denied by any of the agencies at
their discretion.

b. Rather than exclude willow oak and persimmon from the vigor performance standard, DWR
recommends use of the mountain counties height thresholds of 6 feet in year 5 and 8 feet in year 7 (2016
Mitigation Update Guidance).

Response: Baker has revised this section to use the mountain county thresholds as recommended.
However, we still maintain that any understory/shrub species planted would not be expected to obtain
those heights and should be excluded from the average calculation. Baker also notes that the oaks and
the persimmon are traditionally slower growing and would hope that a certain leniency might be
applied to their height requirements in the future.

9. Page 8-4, Table 8.1
a. Please note that bankfull events are to occur in separate years.
Response: Revised as recommended.

b. Table 5.1 lists cross sectional surveys as the monitoring measurement tool for aquatic habitat.
Please confirm and make tables consistent.

Response: Cross-sectional surveys will be used to monitor the stability of the newly created pools and
riffles; to confirm that pools are maintaining an appropriate depth and that riffles are not aggrading
with sediment and burying the rock or wood substrate (i.e. that each of these distinct habitat features
are being properly maintained).

c. Please include the vegetation vigor performance standard.
Response: The mountain vegetation vigor performance standards have been added to the text in
Section 7.2 and to Table 8.1.

d. Note that only volunteer species that are included on the approved mitigation plan plant list may
count toward the vegetation performance standard.

Response: This statement was added to the text, though in previous conversations with the IRT it had
been stated that other species might be also allowed at the IRT’s discretion provided they were
considered appropriate for the vegetative community.

10. Page 8-6, Table 8.2
a. DWRrecommends quarterly inspection of stage recorders and flow gauges to reduce the risk of data
loss due to instrument malfunction.
Response: Baker agrees and in practice routinely inspects and downloads all gauges during quarterly
site walkovers.

b. DWRrecommends treating invasives at a minimum annually rather than a “case-by-case” basis.
Response: Baker will inspect for invasives at every site visit and will treat annually and as needed.

c. Please also include visual monitoring photo locations at proposed crossings.
Response: Baker will include visual inspections and photos at all crossings.
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11. Page 11-1, Table 11 — There’s a difference of 152 feet between restored and creditable stream footage
for Reach R7. What is the stationing number start of the creditable stream footage? What is the
proposed crossing width?

Response: While the restoration work on Reach R7 begins at the very top at Station 10+00, the
credited stream section begins at the easement boundary at Station 11+39.62, while the crossing width
is 12 ft. Thus, the 152 ft difference between restored and creditable lengths.

12. Figure 12 - Please show existing onsite wetlands on Figure 12, as well as future monitoring report
figures.
Response: The existing wetlands have been added to Figure 12 and will be shown in future monitoring
report figures.

13. Sheet 1A
a. Please use consistent structure terms in the Stream Conventional Symbols and Details.
Response: Baker has revised structure terms for consistency.

b. General Note #7 states that six inches of topsoil will be placed on bankfull benches; however, Sheet
4-9 Note #6 states topsoil placement of at least eight inches. Please update for consistency.

Response: Topsoil will be placed out onto benches at a depth of 8 inches. The ‘General Notes’ on
Sheet 1A was revised accordingly.

14. Sheet 2A — Is the outlet protection detail being proposed for this project?
Response: There is an outlet protection structure located on lower Reach R7 at Station 23+00 at a
point of concentrated runoff from the adjacent field.

15. Sheet 2C — What species are anticipated to be transplanted onsite?
Response: Tag alder is present in the small wooded pocket on upper Reach UT4B that Baker
anticipates being able to transplant onsite.

16. Sheet 2F
a. DWR requests plugs be a minimum of 50 feet wide.
Response: The channel plugs are a minimum of 25 ft wide, as that is the width of the channel they are
plugging, but are much wider in numerous locations on the project as appropriate. The plugs are
located in the old channel at locations where the new alignment departs from the old channel
alignment. But to be clear, the entire channel will be filled. Baker is confident that the channel plugs
are appropriate as designed.

b. Please include a channel fill detail. If partial ditch filling is proposed, please include a separate detail
and indicate the maximum depth from top of bank to be filled.

Response: Partial filling of the old channel is not being proposed here. It will be completely filled. A
separate channel detail seems unnecessary and wouldn’t show much useful information anyway, but
an additional note has been added to the channel plug detail stating that the remainder of the channel
will be completely filled. If this question is due to concern that deep pools are the design intention (as
has been commented on during recent IRT meetings), that is not the case here.
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17. Sheet 4
a. Similar to DMS’ comment, DWR is concerned about the long-term stability of the first meander [on R7],
particularly since the easement boundary bisects the meander.
Response: The first meander at the top of Reach R7 is located in a transitional section and is being
elongated to create a more gentle bend from its current sharp-angled alignment, and has significant
benching being established on the right bank. The new sinuosity designed here is in line with that rest
of this reach. This section also has rock cross vane at the top to hold grade and a log vane at the start
of the bend, and the meander is being heavily planted with a geolift that will establish thick root mass.
These are all being done outside the easement to create a more stable, start to the credited section of
reach below. Baker is confident these stream features will stabilize and provide long-term benefit to
the project downstream. And of course it will be monitored for 7 years, giving us time to make any
adjustment to any issues that come up, but we believe we have designed a stable meander.

b. The Reach R7 easement break does not include a proposed ford or culvert structure. DWR has
concerns about long-term stability of this stream segment without a reinforced/ protective crossing
structure. If is ford will be proposed, please include a typical detail.

Response: Reach R7 is a sizeable stream and as such the riffle rock proposed here will contain a mix of
rock sizes (including some Class | stone), which should be more than adequate for any potential cattle
crossing located here. The landowners are not currently pasturing cattle in the field to northwest and
the crossing was added in the event that they do and thus need to rotate them down to the southern
pasture. The previously assumed crossing location for such a pasture rotation would have been at the
top of R7 outside the easement (the area discussed in the previous comment), which is within a bend
and not an ideal location for such activity. Baker will monitor this break for any instability and make
adjustments accordingly.

c. DWR is concerned about potential impacts from livestock crossings if the easement break is not
fenced.

Response: Reach R7 is a sizeable stream and any permanent fencing installed within the crossing is
certain to be periodically destroyed during significant rain events. This is an unfortunate side effect of
working on larger streams. Baker discussed this issue at length with the landowners and their family
who operate the farm (one of whom is an NRCS agent in Wilkes County) and they much prefer to use
temporary fencing for any future potential cattle crossings during pasture rotation efforts. Baker will
make sure the easement break boundary is clearly marked for this use.

18. Sheet 5 — As DMS noted, there is a large meander designed at the downstream end of UT4b as it enters
R7. DWR is concerned about long-term bank stability at this confluence.
Response: Baker acknowledges the concerns presented by reviewers but is confident that both the
meander size and its alignment before and at the confluence with R7 is necessary to the long-term
stability of the reach. As noted in the response to DMS, this meander falls on the cut floodplain of the
new mainstem and crosses the existing old (very wide) channel where it will be filled. The outer (pool)
bend of UT4b at Station ~20+25 has been aligned perpendicular to the old filled channel and will have a
geo-lift structure installed for increased stability at this important location. The alighment of the
channel relative to R7 prior to the confluence, as well as the riffle tie-in location were deliberate
choices meant to increase stability of this confluence.
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19. Sheet 7
a. DWR recommends a 30-foot setback of the proposed easement from the road culvert to avoid
potential future transportation encroachment requests.
Response: The conservation easement has already been purchased with the existing 15-foot setback
from the road. Based on recent conversations with the IRT, Baker will work to include greater setbacks
along roadways on future projects to help with DOT encroachment issues.

b. The UT4A utility easement break does not include a proposed ford or culvert crossing. DWR has
concerns about long-term stability of this stream segment without a reinforced/protective crossing
structure. Additionally, will the proposed live stake installation be considered an access barrier by the
utility provider?

Response: The section of UT4A located along the utility easement break has a lot of exposed bedrock
in the stream bed and should remain quite stable. Currently the stream banks here are fairly
vegetated and stable and so there’s no reason to believe that with deliberate effort we couldn’t get
them fully vegetated and stable after we excavate the bankfull bench. Baker has certainly established
livestakes along streams within utility easements on other projects.

20. Sheet 8 — The stream restoration design for UT4b and UT5 appears to impact wetlands W-B and W-D. In
the final mitigation plan please describe how the site’s total wetland area will be maintained and no net
loss of wetland will be documented.

Response: The project as a whole is certainly expected to significantly increase the total area of
wetlands both from the raising of stream bed elevations in sections of Priority 1 restoration, and from
the extensive bench cutting in sections of Priority 2 restoration. The two largest wetlands on the
project, W-A and W-C, will have no permanent impacts to them, and all wetland areas not directly
impacted from the new stream alignment are currently fescue pasture and will be planted and
protected within the conservation easement.

The PCN will detail the exact extent and location of direct wetland impacts, but they’ll be very minimal
at around 1,061 ft? (or 0.02 ac). That includes W-D and the lower portion of W-B, both of which are
located within the existing stream top-of-banks and appear to be old shallow stream benches that
have been pulverized by cattle into muck. It seems entirely likely that with cattle exclusion alone these
areas would naturally recover their form and likely lose JD features and their wetland status anyway.

21. Sheet 15 & 16 — Section 6.5.2 notes the planting of adjacent wetland areas within the easement;
however, the planting plan does not currently indicate wetland planting. Please update the planting plan
to reflect wetland area planting.

Response: Virtually all of the species in the planting list are entirely suitable for planting in these small
floodplain wetlands (black walnut being the only exception), and the total planted portions of the
wetlands are only about 3,000 ft? (0.07 acres). Thus, a separate planting plan seems unnecessary.
However, in practice, Baker routinely plants a number of different species in niche habitat locations on
projects during supplemental plantings during the monitoring years. For example: hickories, holly, and
hazelnut in isolated higher/drier areas, or buttonbush, yellow-root, and sweetspire in low/wet areas.

22. Please include a fencing specific sheet showing existing and proposed fencing, as well as anticipated
locations of gates for site access by regulatory and stewardship staff.
Response: The existing and proposed fencing is currently shown on the plan sheets. The existing fence
(shown in gray) is old and in disrepair, and only exists in broken sections along R7 and no longer



. Michael Baker Engineering, Inc.
MIChael Baker 8000 Regency Parkway, Ste. 600 | Cary, North Carolina 27518

INTERNATIONAL Office: 919.463.5488 | Fax: 919.463.5490

functions to exclude cattle from the stream. The proposed fence is shown in black. The location of
installed gates will be clearly marked in the as-built plan sheets for future reference.

23. For future site submittals, please show the plan view and corresponding profile on the same design
sheet.

Response: Baker will take that suggestion into consideration for future submittals.

USACE Comments, Kim Browning:

1. The correct USACE Action ID is SAW-2017-01503. Please correct the cover page.
Response: Cover page was corrected. Please be advised that the USACE JD documentation lists the
project as Action ID SAW-2018-00849, which is where the incorrect number came from.

2. Page 1-1: Please specify whether the 3,060 SMUs are cold, cool, or warm.
Response: The text now states that the project provides cool stream credits, but note that the original
RFP requested either warm or cool stream credits.

3. Please add a veg plot along UT4B, near the confluence with UTS5, in the existing wetland area.
Response: The area of that particular wetland (a linear drain swale) is only 600 ft> and is actually
smaller than a veg plot. However, temporary vegetation transects can easily be run here periodically,
and a random vegetation plot can be placed in this area for one of the monitoring years. Text was also
revised in Section 3.2.3 to specifically acknowledge visual vegetation monitoring will be conducted in
all pre-construction JD wetlands.

4. Section 4.1: Please specify if a culverted crossing will be installed in the powerline crossing on UT4A
Response: As explained above in DWR Question 19b, no culvert will be installed at this location and
the text was revised accordingly.

5. Section 6.5.2: Please add a description of how fescue will be treated.
Response: Fescue will be sprayed prior to or concurrent with construction, as appropriate. Text has
been revised accordingly.

6. Section 6.7: This section would benefit if it contained more details. Attached is an example of project
risks and uncertainties. I’'m not suggesting that all of these will potentially affect your project, but this is
the type of detail requested.

Response: This section has been expanded as requested, though it appears most of these potential
risks and provider responses had been addressed in other sections of the report such as in the
Maintenance Plan found in Appendix E.

7. Section 7.1.1: The four bankfull events in separate years must be documented on all reaches, not just R7.
30-days consecutive flow only applies to intermittent streams. Near continuous flow is expected on
perennial streams.

Response: This section was revised as requested.

8. Section 7.1.2: It may be beneficial to add a cross-section on UT5, north of the culvert crossing.
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Response: Reach UTS5 is a fairly small stream and Baker is confident that visual monitoring of this
upper section will be adequate to confirm stability. Additional monitoring measures can be added
should it prove necessary.

9. Section 7.1.2: Reach UT5 is described on page 6-9 as being a B-type channel. Please include a statement
that the Entrenchment Ratio (ER) shall be no less than 1.4 for all measured riffle cross-sections on a given
reach (for B channels). Please update Table 8.1 as well.

Response: These sections were revised as requested.

10. Section 7.1.3: Why are pattern measurements only being calculated on R7? It appears that
meanders/pattern are proposed on UT4B.
Response: This was an oversight and the text was revised to include UT4b as well.

11. Section 7.2: The vigor standard for mountain counties is 6’ for monitoring year 5 and 8’ for year 7. Since
Table 6.7 indicates that Willow Oak and Persimmon will only account for 20% of the planted stems, so
these species should be averaged into the plot data. Response: The revised species list now includes
the addition of another slower growing tree (overcup oak), which when added with the willow oak and
persimmon account for 25% of the planted species. Baker would consider that a significant enough
portion of the overall planted stems that we would still request that they be removed from the height
average assessment. The text was revised to simply acknowledge the slower growing species.

a. Given that privet is heavy in some areas, please specify that invasive species will be treated so that
they compose no more than 5% of the easement area. Response: Text revised as requested.

b. Vegetation monitoring must be conducted for 7 years. Please remove the statement regarding
monitoring may be terminated by year 5. Response: Baker opts to keep this statement here to provide
the IRT with the potential future option to terminate early. It implies no obligation on anyone’s part.

c. Individual plot data for volunteer species should be provided separately. Volunteers will only be
counted if they’re on the approved planting list, and are present for at least two growing seasons.
Response: The vegetation success tables provided in the monitoring reports do provide volunteer
species data separately from the planted species. Text was revised to acknowledge the caveats for
counting volunteers as well.

d. Please add a statement that any single species can only account for up to 50% of the required
number of stems within a veg plot, and stems in excess of 50% will not count towards success.
Response: Text revised as requested.

12. Table 8.1: The Outcome of Reestablish forested riparian buffers - Volunteers will only be counted if
they’re on the approved planting list, and are present for at least two growing seasons.
Response: Table was revised.

13. Appendix E: Please include maintenance of the culvert crossings and the ford.
Response: Text revised as requested within the ‘Farm Road Crossing’ section.

14. The approach proposed on UT4A indicates that bank shaping will occur on 25% of the reach, and some
in-stream structures will be installed. Please add a statement regarding bedform diversity in order to
justify the functional uplift and a credit ratio of 1.5:1. Considering there is a lot of sand and silt in this
system, the addition of wood would be beneficial.
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Response: The discussion of the proposed enhancement of UT4a in Section 6.2 does mention the
installation of in-stream structures for the purpose of improving bedform diversity through the
promotion of pool formation. As the profile view for this reach shows, it’s essentially one long riffle
and the structures will provide for several deep pools. Additionally, Baker intends to incorporate
woody debris in with the short sections of rock riffle to be built above the boulder step structures. This
was used very effectively on other recent projects (most notably at Lochill Farm).

15. There is an existing wetland along UT5, south of the crossing. Will this entire wetland be within the
easement? If not, will this area be fenced out from livestock to prevent them from wallowing in it and
causing runoff into the easement?

Response: Only about a quarter of this wetland is located within the easement. The remainder will
not be fenced, though this wetland area does not have standing water and livestock do no currently
congregate there, so it seems unlikely they would do so post-construction. Further, there is no
concentrated flow present from this wetland going into the adjacent stream and the restored buffer
should act as a treatment feature for any diffuse runoff from the adjacent pasture.

16. The large meander on UT4B near the confluence with R7 is concerning. | understand the reason for the
tie-in at the riffle, but that much sinuosity in a flat area may cause overbank flow during heavy rain
events, and may form a more direct approach towards R7.

Response: Please see the response to similar question #18 from DWR above. But to your direct
concern, during heavy rain events the dominant factor in any potential scouring or new channel
formation would be the flooding from the much larger Reach R7. As such, the alignment of the
meander on UT4B relative to both the old and new R7 channel locations provide it with improved
stability compared to other potential design options here.

17. When submitting the PCN, please include an estimate of the number of trees, or acres, to be cleared for
the NLEB 4(d) Rule.

Response: Baker will provide that estimate with the PCN submission (See Section F of the PCN Additional
Information form).

This letter serves as the formal response to the NCIRT comments and shall be submitted in conjunction with
the Final Mitigation Plan and the Pre-Construction Notification (PCN) for the Nationwide Permit (NWP) 27
application approval. If you any additional questions concerning the Final Mitigation Plan, please do not
hesitate to contact me at 919-481-5731 or Scott.King@mbakerintl.com. As per DMS direction, we have
included with this submittal two (2) full hardcopy sets of both the revised Final Mitigation Plan with IRT
comments (including design plan sheets) and the completed PCN application, and will provide a full
electronic copy via flash drive as well.

Sincerely,

ot

Scott King, LSS, PWS
Project Manager
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1.0 PROJECT INTRODUCTION

The Whittier Creek Site — Option D Mitigation Project (project) is located on two abutting parcels of an
active cattle farm in Surry County, North Carolina, approximately 7 miles east of the Town of Dobson in
the Ararat community as shown on the Project Vicinity Map (Figure 1). To access the site from Raleigh,
take Interstate [-40 West to Winston-Salem. Take Exit 206 for [-40 Business/US 421 N toward
Kernersville/Winston-Salem Downtown. Continue to follow I[-40 Business/US 421 N toward
Kernersville/Winston-Salem Downtown 12.4 miles. Take Exit 6B. Merge onto NC-8 N/US-11N/US-52
N toward Mount Airy/Smith Reynolds/Airport. Continue to follow US-52 N for 25.1 miles. Take Exit 134
toward S Key Street. At the first traffic circle, take the 3™ exit onto S Key Street. At the next traffic circle,
take the 1% exit onto NC-268 W/S Key Street. Continue to follow NC-268 W for 6.4 miles. Turn right
onto Eldora Road. Follow Eldora Road for 0.6 miles and turn left onto Nurse Road. Follow Nurse Road
for 1.8 miles and turn right onto Rock Hill Church Road. The project site will be located immediately on
the right just past the intersection on Rock Hill Church Road. Coordinates for the center of the project are
36.3779 N Latitude, -80.5999 W Longitude.

The project area lies within the Yadkin River Basin, Hydrologic Unit Code (HUC) 03040101-110040
(named the Bull Creek - Ararat River Watershed), which is identified as a Targeted Local Watershed (TLW)
in the NC Division of Mitigation Services’(DMS) 2009 Upper Yadkin Pee-Dee River Basin Restoration
Priorities (RBRP) report (Figure 2). The project is also located in the Division of Water Resources’ (DWR)
Sub-basin 03-07-03. The project is located on the edge of the Piedmont Physiographic Region, within the
Northern Inner Piedmont ecoregion. The project watershed drains into Whittier Creek, which flows into
Bull Creek, then into the Ararat River, which ultimately empties into the Yadkin River, which is a major
drinking water source for downstream communities, counties, and urban areas. Whittier Creek and its
tributaries are classified by NCDWR as Class “C” waters (NCDWR, 2019).

The project will restore 3,073 linear feet (LF) of existing stream and enhance 328 LF of existing stream
along a section of Whittier Creek and Unnamed Tributaries (UTs) to Whittier Creek in the Yadkin River
Watershed.

Historic agricultural use on the project site has been predominantly cattle and crop production. These
activities have negatively impacted both water quality and streambank stability along the project stream
and its tributaries. The resulting observed stressors include excess nutrient input, streambank erosion,
sedimentation, livestock access to streams, channel modification, and the loss of riparian buffers.

The outcomes of this project include:

e Establishment of geomorphically stable conditions along all project reaches,
Address local water quality stressors by reducing nutrient and sediment inputs,
Restoration of natural stream and floodplain interactions,

Enhancement of riparian wetland functions,

Restoration and protection of riparian buffer functions and corridor habitat,
Improvement of in-stream aquatic habitat, and

Establishment of a permanent conservation easement on the entire project.

The project is anticipated to generate a total of 3,060 cool stream mitigation credits (contracted for 3,000)
and the site will be protected by a 6.97-acre permanent conservation easement (Appendix B).
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2.0  WATERSHED APPROACH AND SITE SELECTION

The Whittier Creek Site — Option D Mitigation project is located in Surry County within the Bull Creek - Ararat
River Watershed (03040101-110040) of the Yadkin River Basin (Figure 1), which is identified as a TLW (Figure
2) in DMS’ 2009 Upper Yadkin Pee-Dee RBRP. The RBRP describes numerous aquatic stressors and habitat
degradation from environmental conditions within the watershed, including: naturally erodible soils, erosion from
land-disturbing activities (e.g. agriculture, logging, new home construction), excessive stormwater flow in urban
and suburban areas, turbidity and fecal coliform violations from agriculture, and nonexistent or degraded riparian
buffers along streams. The RBRP then outlines several primary watershed restoration goals to address these water
quality stressors and habitat degradation. The Whittier Creek project will address three of these stated goals: the
restoration of water quality and aquatic habitat in impaired stream segments; collaborative efforts with willing
landowners to implement new stream, riparian buffer, and wetland restoration, enhancement, and preservation
projects within TLWs; and the implementation of agricultural BMPs in order to limit inputs of sediment, nutrients
and fecal coliform to streams from active farming operations.

Additionally, the project is located within one of the ten watersheds identified in DMS’ Ararat-Pilot Mountain Local
Watershed Plan (LWP). The 2013 Watershed Management Plan for the LWP identified five major stressors to
watershed functions: excess sediment in streams, lack of riparian buffers, excess stormwater runoff, excess nutrient
inputs, and fecal coliform bacteria. The report then provides a list of management recommendations for each
stressor. This project will implement several of those recommendations, including: stream, buffer, and wetlands
restoration/enhancement projects; implementation of agricultural BMPs (especially livestock exclusion); the
restoration and enhancement of riparian buffer corridors; and the protection of headwater streams.

Thus, the Whittier Creek project will directly and/or indirectly address several of the priority stressors identified in
the watershed planning documents discussed above, through the implementation of their recommended
management practices. The project will reduce erosion and sedimentation by stabilizing eroding stream banks and
reestablishing a floodplain to reduce scour pressure, will reduce nutrient and fecal coliform inputs through the
exclusion of all livestock from the streams, will improve riparian buffer habitat with the establishment of a minimum
30-foot wide forested riparian corridor, and will enhance and preserve several wetland areas located within the
floodplain. The entire project area will then be permanently protected through the establishment of a 6.97-acre
conservation easement.

In addition, the protection and restoration of the Whittier Creek site will assist in providing a geographical
connection with three existing DMS projects, several other designated conservation areas, and numerous NC
Natural Heritage Program (NHP) Significant Natural Areas, including the biodiversity priority area Pilot Mountain
State Park (Figure 3).

Therefore, the proposed project location aligns well with the overall goals and implementation needs outlined in
DMS’ RBRP and LWP planning documents.
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3.0 BASELINE AND EXISTING CONDITIONS

The Whittier Creek Site — Option D Mitigation Project is located in the Ararat community near the Town
of Dobson in Surry County, North Carolina, within the Upper Yadkin Pee-Dee River Basin. The following

sections will describe the existing conditions found on the project and include a description and history of

the surrounding landscape and overall watershed land use and conditions, as well as a discussion of the
specific environmental impacts and responses they have produced on the project.

Table 3.1 below provides a summary of the key project attributes and individual reach parameters for the
existing conditions on site. Existing stream lengths listed below include piped stream length.

Table 3.1. Project Attributes for Existing Conditions

Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Project Information

Project Name Whittier Creek Site — Option D Mitigation Project
County Surry
Project Area (acres) 6.97

Project Coordinates (latitude and longitude)

36.3779 N, -80.5999 W

Project Watershed Summary Information

Physiographic Province

Northern Inner Piedmont

River Basin

Yadkin Pee-Dee

USGS Hydrologic Unit 8-digit | 03040101

USGS Hydrologic Unit 14-digit |

03040101-110040

DWR Sub-basin 03-07-03

Project Drainage Area (acres)

1,722 acres / 2.69 square miles (at downstream end of R7)

Project Drainage Area Percentage of
Impervious Area

0.95% impervious area

USGS National Land Cover Database

8.2% developed (predominantly rural residential), 41.6%
cultivated crops and hay, 6.9% grass/pasture, 4.8% shrub/scrub,

(NLCD) for 2011 and 38.3% forested.
Reach Summary Information
Parameters Reach R7 UT4a UT4b UTs
Existing length of reach (linear feet) 1,462 338 764 765
Valley confinement (Confined, moderately Moderately Moderately
confined, unconfined) Unconfined Confined Unconfined Confined
Drainage area (acres) 1,722 225 305 72
Perennial, Intermittent, Ephemeral Perennial Perennial Perennial Perennial
NCDWR Water Quality Classification C C C C
. . . E4 & B4 &
Stream Classification (existing / proposed) G4 & F4/C4 E4b/E4b Gdc/Ca E4b/C4b
V- 11 - De Irzlfd;tion 11 -
Evolutionary trend (Simon) Degradation . & .
S Degradation and Degrading
and Widening —_
Widening
FEMA classification Zone X Zone X Zone X Zone X
Regulatory Considerations
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Regulatory Considerations
Parameters Applicable? Resolved? Supporting Docs?

Water of the United States - Section 404 Yes Yes PCN

Water of the United States - Section 401 Yes Yes PCN
Endangered Species Act Yes Yes Categorical Exclusion
Historic Preservation Act Yes Yes Categorical Exclusion
goAa;\s/}aAl)Zone Management Act (CZMA or No N/A N/A

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

Notes:

3.1 Watershed Processes and Resource Conditions

3.1.1 Landscape Characteristics

The Whittier Creek Site — Option D Mitigation Project (project) is located on an active cattle farm in Surry
County within the Bull Creek — Ararat River watershed of the Yadkin River Basin. The project is situated
on the edge of the Piedmont Physiographic Region, within the EPA’s Level IV Ecoregion 45e: Northern
Inner Piedmont ecoregion (Griffith et al., 2002). This ecoregion tends to have higher elevations, more
rugged topography, and more monadnocks than other areas of the Piedmont. Vegetation is dominated with
pine forests on old field sites and pine plantations and mixed oak forests in more natural/less disturbed
areas. Unlike nearby Ecoregions 45b and 45c, this region tends to contain more Virginia Pine (P.
virginiana) and Chestnut Oak (Q. montana) and fewer shortleaf pines (P. echinata). Streams in this region
also tend to have higher gradients and contain many mountain-type macroinvertebrate species than those
found in the outer Piedmont, with cobble and gravel substrates more commonly observed. Elevations vary
dramatically across this region, from 360 feet in the eastern portion to 2,035 feet along the western boundary
with the Blue Ridge mountains, though this project is located in roughly the middle of that range at an
elevation of approximately 1,000 feet.

Field evaluations of intermittent/perennial stream status were conducted in the winter of 2016 and the spring
of 2018. Wetland delineations were conducted on the site in April 2018. Results from these field reviews
indicate that there are 3,329 linear feet of jurisdictional stream and approximately 0.153 acres of
jurisdictional wetland located within the project boundary and surrounding vicinity. Wetlands are classified
as either headwater forest or bottomland hardwood forest NC Wetland Functional Assessment Team,
2010). Differences between the two types of classifications are the result of the first and second-order
nature of their adjacent streams. Wetlands are located in the floodplain and/or along the toe of adjacent
slopes. Further information on the jurisdictional features can be found in Section 3.2.3 and in Appendix H.

Field evaluations were based on the NCDWQ (now NCDWR) Methodology for Identification of
Intermittent and Perennial Streams and Their Origins (v 4.11), the Corps of Engineers Wetlands
Delineation Manual (1987), and the Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Eastern Mountains and Piedmont Region (v2.0). Project Reach R7 is denoted as solid “blue-line”
stream on the USGS Topographic Map (Mount Airy South and Siloam Quadrangles). Due to the large
drainage area and obvious perennial status, a stream form was not completed for this reach. Table 3.2 and
3.3 present the assessed stream and wetland classifications for the project. See Figure 4 for a depiction of
the Jurisdictional Waters. Field assessments were confirmed by the USACE in the Preliminary JD received
on 6/27/2018 (See Appendix H). Copies of the completed classification forms are in Appendix F.
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Table 3.2. Summary of Field Investigations to Determine Intermittent/Perennial Status
Whittier Creek Site — Option D Mitigation Project - NCDMS Project No. 100020

Project Existing NCDWR Stream NCSAM Watershed Stream Status

Reach Project Reach Classification Rating Drainage Area Based on Field
Designation Length (ft) Score (acres) ! Analyses
R7 1,462 - Medium 1,722 Perennial
UT4 (a&b) 1,102 38 Low 305 Perennial
UT5 765 34.5 Low 72 Perennial

Note !: Watershed drainage area was estimated using the online USGS StreamStats program, as well as topographic and
LiDAR information at the downstream end of each reach.

Table 3.3. Summary of Field Investigations to Jurisdictional Wetlands
Whittier Creek Site — Option D Mitigation Project - NCDMS Project No. 100020

Existing Wetland Area Classification
Project Wetland Within
Designation Total (ac) Conservation NC.WAM NCWAM Cowardin
Classification Rating
Easement (ac)
W-A 0.068 0.016 Headwater Forest Low PEM1
0.041 0.039 Bottomland PEM1
W-B Hardwood Forest Low
0.039 0.029 Bottomland PEM1
W-C Hardwood Forest Low
W-D 0.006 0.006 Headwater Forest Low PEM1

(NC Wetland Functional Assessment Team, 2010 & FGDC, 2013)

Climatic Conditions

The Mt Airy 2W (Station ID 315890) weather station in Surry County is located approximately 11.5
miles northwest of project site. This Station lists the average annual rainfall for the surrounding area
as 49.05 inches, based on data collected from 1998 — 2018 as shown below in Table 3.4 along with the
monthly historic averages. This station, along with another nearby station (CoCoRaHS: NC-SR-2 —
Dobson 2.3 SE) will be used to determine departures from normal rainfall amounts throughout the
project. As reported in the Surry County Soil Survey, the growing season for the site is 200 days in
length and begins on April 8 and ends on October 26, using the 50% probability data for a temperature
of 28° F or higher (NRCS, 2007).

Table 3.4. Comparison of Monthly Rainfall Amounts for Project Site and Long-term Averages
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Month- | Mount Airy Station Average 30% l?rob.ability 30%. Prf)ba!)ility
Year Monthly Precipitation (in) Prec1p1tatlo.n is less than Prec1p1tatlol.1 is more
(in) than (in)
January 3.68 2.41 4.42
February 2.70 1.81 3.23
March 3.96 2.84 4.68
April 4.24 2.96 5.03
May 4.54 2.84 5.49
June 4.79 3.21 5.74
July 5.35 3.56 6.41
August 4.77 3.32 5.67
September 4.53 341 5.29
October 3.33 2.20 3.99
November 3.11 1.82 3.78
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December 4.06 2.99 4.76
SUM 49.05 43.77 53.29

Geology and Soils

Geologically, the Whittier Creek Site is located within the Sauratown Mountain Anticlinorium of the
Inner Piedmont Belt (NCGS, 1985) as shown in Figure 5. This inner belt is the most intensely deformed
and metamorphosed portion of the Piedmont and contains highly metamorphic rock formations that
have been bent and folded into synclines and anticlines, while the Sauratown Mountain Anticlinorium
is a northeast-trending foliation arch composed of several smaller formations. The Whittier Creek site
is underlain by a formation consisting of metagraywacke (biotite gneiss) interlayered and gradational
with amphibolite and kyanite schist, along with minor ultramafic and granitic rock intrusions. Deeper
below the site a banded gneiss formation can be found interlayered with calc-silicate rock,
metaconglomerate, amphibolite, sillimanite-mica schist, and granitic rock.

The geology underlying a stream can influence its chemical composition, as a significant volume of
stream discharge originates as groundwater, especially during periods of low precipitation. The
groundwater originating from the biotite gneiss found beneath the Whittier Creek Site is generally
expected to be slightly alkaline with moderate levels of dissolved solids from the minerals in the
formation (Daniel and Dahlen, 2002).

The project site is located within the Felsic Crystalline Soil System of the Piedmont Soil Region of
North Carolina (Daniels et al., 1999), formed primarily in residium saprolite from the underlying
bedrock metamorphic or igneous parent materials. In this northwestern portion of the Piedmont, silty
to clayey saprolite and micaceous-clay to silty-clay saprolite are commonly found from the weathered
gneiss, schists, and amphibolite of the underlying bedrock. Topographically, broad gently sloping
uplands are common in this region with moderately to steeply sloping areas with narrow convex ridges
and steep valley slopes along branching, dendritic stream patterns. Finer-textured soils typically
dominate the uplands, while more coarse-loamy soils are commonly found throughout the floodplains.

The specific soils located on the Whittier Creek Site as determined though the Natural Resources
Conservation Service (NRCS) Soil Survey for Surry County are dominated by Colvard fine sandy loam
(Typic Udifluvents) and Suches loam soils (Fluventic Dystrudepts) found throughout the floodplains
of the project (Figure 7). Both of these are common series consisting of very deep, well drained soils
more frequently found in the floodplains of the southern Appalachian Mountains, but certainly not
unusual to be found in the far western portion of the Piedmont. Neither series is an NRCS-listed hydric
soil for Surry County. The adjacent uplands are dominated by Fairview sandy clay loam soils (Typic
Kanhapludults), another common series consisting of very deep, well drained soils frequently
containing cobbles, found along the hills and ridges of the Piedmont uplands. Other upland soils found
adjacent to the site include the Rhodhiss-Bannertown complex and the Toast-Bannertown complex.
These soils are also deep, well drained loams or coarse sandy loams commonly found throughout the
Piedmont uplands.

Visual inspections of the stream substrate materials were conducted for the entire site, while bed
material sample collection and analysis was conducted along Reaches R7, UT4a, UT4b, and UT5 in
the locations of surveyed cross sections. The project streams consist primarily of a mix of fine to
medium sand to large cobble. The D50 values across the site range from 6.4 mm to 40.6 mm, with an
average D50 of 24.4 mm, as explained in further detail in Section 6.4. Due to channelization and the
resulting downcutting from headcut migration, Reach UT4a has bedrock knickpoint controlling the
channel grade and defines the reach break at UT4b.

Topography

The general topography within the project’s 2.69 square mile drainage area is typical of much of the
western portion of the inner Piedmont. The surrounding terrain is rugged with steep hills and ridges
overlooking fairly narrow stream valleys. The average elevation of the drainage area is 1,130 feet,

MICHAEL BAKER ENGINEERING, INC. PAGE 3-4
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS NO. 100020
MITIGATION PLAN (FINAL)



with a minimum elevation of 987 feet and a maximum elevation of 1,310 feet. The topography of the
project site itself and its immediate surrounding area is very similar, with adjacent moderate to steeply-
sloped hills overlooking the project streams and floodplain. The project valley slope varies for each
reach valley as R7 (Whittier Creek) is fairly gentle with a 0.6% slope, while the valley slopes for UT4a,
UT4b, and UTS are significantly steeper with 2.6%, 1.9% and 2.6% slopes respectively. The project
area within the easement has a high-point elevation of 1,016 feet and a low-point elevation of 987 feet.
Figures 10 and 11 depict the topography for the project site and the surrounding drainage area.

Existing Vegetation:

Vegetation on the project site itself has been heavily disturbed from years of use in agriculture.
Currently the site is predominantly managed as cattle pasture and some cropland and largely consists
of a range of typical pasture grasses (fescues and clovers) with scattered weeds and other common
herbaceous species present such as bittercress (Cardamine hirsute), docks (Rumex spp.), common violet
(Viola sororia), chickweed (Stellaria media), lyre sage (Salvia lyrata), plantains (Plantago spp.), and
dandelions (Taraxacum officiniale), with soft rush (Juncus effusus) and jewelweed (Impatiens
capensis) found in wetter areas. A very narrow buffer of trees is present along most of Reach R7
(Whittier Creek) and along a short section of Reach UT4b. The trees present on site consist primarily
of chinaberry (Melia azedarach), Chinese privet (Ligustrum sinense), sycamore (Platanus
occidentalis), green ash (Fraxinus pennsylvanica), black willow (Salix nigra), and tulip poplar
(Liriodendron tulipifera), along with some scattered black walnut (Juglans nigra), persimmon
(Diospyros virginiana), river birch (Betula nigra), red maple (Acer rubrum), red cedar (Juniperus
virginiana), and black cherry (Prunus serotina). Blackberry (Rubus spp.), multi-flora rose (Rosa
multiflora), and elderberry (Sambucus canadensis) are found scattered throughout the understory as
well.

Looking farther out at the entire project drainage area, the existing vegetative community outside the
cultivated agricultural land is dominated by Dry-Mesic Oak-Hickory Forest (Schafale and Weakley,
1990) comprised of a mixture of white oak (Quercus alba), northern red oak (Quercus rubra), black
oak (Quercus Velutina), mockernut hickory (Carya tomentosa), red hickory (Carya ovalis), and pignut
hickory (Carya glabra), with various pines (Pinus spp.), tulip poplar (Liriodendron tulipifera), and
sweetgum (Liquidambar styraciflua) also found. Common understory species include Red maple (Acer
rubrum), American Holly (llex opaca), Blackgum (Nyssa sylvatica), sourwood (Oxydendrum
arboreum), and American beech (Fagus grandifolia), along with various Viburnums and Vaccinium
shrub species. Along the warmer and drier south-facing slopes in the area, additional species may also
be found, including post oak (Quercus stellata), Virginia pine (Pinus virginiana), shortleaf pine (Pinus
echinata), white ash (Fraxinus americana), and red cedar (Juniperus virginiana).

Notable invasive species present on the site include Chinaberry (Melia azedarach), Chinese privet
(Ligustrum sinense), and multi-flora rose (Rosa multiflora) found scattered along the banks and within
the riparian buffers of the project streams.

3.1.2 Land Use/ Land Cover, Impacts, Historic, Current and Future

Relevant land use / land cover and their impacts were investigated for the project and surrounding
watershed through landowner discussions, a review of historic aerial photographs, GIS analysis using
historic datasets, and field reconnaissance.

Based on landowner conversations, historic agricultural uses on the project site itself included cattle
production and row crops. These activities have negatively impacted both water quality and streambank
stability along the project streams and their tributaries. The resulting stressors include excess nutrient
input, streambank erosion, sedimentation, livestock access to streams, channel modification, and the
loss of riparian buffers.

The USGS National Land Cover Database (NLCD) for 2011 shows that the entire 2.69 square mile
(1,722 acres) project drainage area was 8.2% developed (with 0.95% being impervious surface), 41.6%
cultivated crops and hay, 6.9% grass/pasture, 4.8% shrub/scrub, and 38.3% forested as shown in Figure
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6. The 1992 NLCD data states that the area was 43.7% cultivated crops and hay, and 56.1% forested.
The percentage of all developed land-use categories combined was rated as 2.5% in the 1992 evaluation.
Thus, it appears that an increase in the clearing of forested land for development and agriculture
occurred over that 19-year period. For comparison, the 2009 Upper Yadkin Pee-Dee RBRP describes
the overall, Bull Creek — Ararat River watershed (16 square mile) as being similar with approximately
34% forested area and 44% in total agriculture, and 22% non-forested riparian areas. Thus, it appears
that the greater watershed is similar to the project drainage area, but with increased development at the
expense of forested land.

Historic aerial photographs from 1950, 1972, and 1993 were reviewed for the project and its
surrounding area (Figures 9A, 9B, and 9C). They reveal a project area that has been cleared and streams
that have been straightened with consistent agricultural land use activities dating back to the earliest
photograph. The project area itself is readily identifiable in all historic aerials with little change over
the past sixty-nine years, other than R7 trying to reestablish a sinuous pattern and slight conversion of
various forested areas to individual agriculture fields. Based on these historical aerials, the lack of
sinuosity, and the level of channel incision throughout much of stream, it is highly likely that Reach
R7 (Whittier Creek) was channelized prior to 1950 and has lacked a wooded buffer since that time.
The tributaries to Reach R7 have also been historically impacted. These impacts range from the
removal of stream buffer, installation of culverts, and livestock impacts. These reaches have also likely
been straitened and moved to the edge of the valley. While the percent of forested land within the
watershed is decreasing and the percent of developed and agricultural lands are increasing, the
watershed as a whole did not show any dramatic changes in overall land use since the earliest photo
from 1950. It was, and remains, a predominantly rural area with slightly changing land uses over time.

The history of the land use and land cover of the site and surrounding watershed indicates that
significant impacts to water quality have occurred, certainly resulting in increases in erosion,
sedimentation, and nutrient inputs to the streams, and decreases in stream and riparian habitat and
function.

Currently, the project is an active farm with approximately 14.3 acres of crop production and 19 acres
of pasture. Livestock have unrestricted access to the entire length of UTS and approximately 50% of
both R7 and UT4b. The upstream extents of each of the project reaches begins at a North Carolina
Department of Transportation culvert. Two overhead utility lines are located within the project area.
One of them runs parallel to Nurse Road and crosses Reach R7 at the upstream extent. The other
crosses UT4 at the reach break between UT4a and UT4b and then midway along UT5. However, their
locations lie either outside the easement boundary or within easement breaks and should not affect the
project.

The future for the project watershed will likely remain undeveloped and rural in nature with large
amounts of forested cover included in the agricultural landscape.

3.1.3 Watershed Disturbance and Response

The watershed disturbances are described above and include the removal of wooded buffers, livestock
impacts, channelization, ditching and installation of culverts. Whittier Creek (R7) has responded to
these disturbances by becoming severely incised and is laterally eroding as well. UT4 and UTS have
also become unstable. The upstream extents of these reaches are not as incised as the downstream ends.
However, they still exhibit active bank erosion. Streambanks are mostly vertical with large areas of
scour and mass wasting exacerbated by cattle impacts. The lack of woody and deep rooting vegetation
along project reaches have allowed for accelerated bank migration. The channel incision and associated
decrease in overbank flooding frequency has likely resulted in a lowered water table.

The project reaches have been heavily impacted from historic land use practices, predominantly
livestock production and other agricultural uses. Within the project area, all of the reaches have
inadequate (less than 30 feet wide), low quality riparian buffers containing sparse, immature trees, and
invasive species. Figure 4 shows the most recent aerial photography with clearly narrow and/or absent
riparian buffers. Livestock hoof shear, lack of deep-rooted woody vegetation, and storm flow shear
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stresses have severely impacted the stream banks along the project stream reaches. From visual
inspections both on the ground and from aerial photography, many of the streams within this watershed
are in a similar condition.

3.2 Regulatory Review

3.2.1 Categorical Exclusion

The National Environmental Policy Act of 1969 (NEPA) requires agencies to use an interdisciplinary
approach in planning and decision-making for actions that will have an impact on the environment. The
Federal Highway Administration (FHWA) and NC Department of Transportation (NCDOT) have
determined that DMS projects will not involve significant impacts and therefore a Categorical
Exclusion (Cat Ex) is the appropriate type of environmental document for this project. FHWA has also
determined that stream restoration projects are considered land disturbing activities; therefore, Parts 2
and 3 of the DMS Cat Ex checklist and a summary of the findings applicable to the environmental
regulations associated for this project are included.

The Cat Ex for the Whittier Creek Site — Option D Mitigation Project was approved by FHWA and
NCDMS on February 5, 2018. The Cat-Ex summarized impacts to natural, cultural, and historical
resources and documented coordination with stakeholders and federal and state agencies. All
documentation for the Cat Ex is included in Appendix L.

3.2.2 FEMA Regulated Floodplain Compliance

The Whittier Creek Site — Option D Mitigation project is in FEMA Zone X as noted on the Surry
County Flood Insurance Rate Map Panels 3710592600J and 3710592400J (Figure 8). The topography
of the site and location in the upper watershed supports the design without creating the potential for
hydrologic trespass.

3.2.3 Section 404 / 401 Permitting

The proposed project area was reviewed for the presence of jurisdictional wetlands and waters of the
United States in accordance with the provisions of Executive Order 11990, the Clean Water Act, and
subsequent federal regulations and guidance. The areas in the project boundaries that displayed one or
more wetland characteristics were reviewed to determine the presence of wetlands. The wetland
characteristics include the prevalence of hydrophytic vegetation, permanent to periodic inundation or
saturation, and the presence of hydric soils.

Following a desktop review of the National Wetland Inventory (NWI), NRCS soil survey, and USGS
quadrangle maps, the project area was evaluated in the field for the presence of jurisdictional features.
Baker wetland scientists conducted field surveys of the project area on April 9, 2018 to investigate
potential wetlands, while field surveys had previously been conducted on December 12, 2016 to
confirm the perennial and intermittent status of jurisdictional streams in the project area. In total, the
field surveys confirmed the jurisdictional status of the three project streams (four reaches), along with
four separate jurisdictional wetland areas, which were subsequently flagged, surveyed, and mapped as
shown in the documentation found in Appendix H. All wetland areas have had impacts to vegetation
and are almost entirely devoid of trees, each scoring a ‘Low’ rating in NCWAM. These jurisdictional
features were confirmed in the field by the USACE in May of 2018, and a Preliminary Jurisdictional
Determination (PJD) letter was received on June 27, 2018. A copy of the PJD is provided in Appendix
H, along with all the associated USACE wetland data forms. The NCDWR stream identification forms
are provided in Appendix F.

The proposed mitigation design will enhance the identified jurisdictional wetlands areas through the
restoration of a more natural flooding regime, planting native wetland vegetation, and by raising their
water table. The design avoids or minimizes disturbance or impacts to the wetlands during project
construction wherever possible. Wetland credit is not being sought for this project. Any ecological
and/or hydrologic uplift to wetland features will be perceived solely as a positive outcome for the
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overall project’s success. Visual inspection of the pre-construction JD wetlands will be conducted
throughout the monitoring period to evaluate the success of the re-establishment of vegetation. A copy
of the Pre-Construction Notification (PCN) will also be provided with the Final Mitigation Plan.
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4.0 FUNCTIONAL UPLIFT POTENTIAL

Current stream and watershed conditions within the project site as well as throughout the Whittier Creek
watershed described in previous sections allow for functional improvements at this site. Channel incision,
removal of riparian buffer, and livestock impacts are the predominant impairments within the project reaches
and have contributed to the overall degradation of the local ecosystem due to a lack of floodplain connectivity,
minimal bedform variation, and high amounts of sediment inputs from bank erosion.

The uplift for these project reaches will be achieved at the hydraulic and geomorphological functional levels.
Hydraulic improvements will come from reintroducing bankfull flows to the historic floodplain through Priority
I Restoration along UT4b and UTS5, and by excavating a bankfull bench along R7 through a Priority II
Restoration. Reestablishing floodplain connectivity will allow stream flows to access the floodprone area more
frequently and return a hydraulic routing system through this stream corridor that will distribute flood flows
through a broader area instead of within a confined channel. Geomorphological functional uplift will be
achieved through channels sized to the bankfull flow, a planform and profile design emphasizing bedform
variation with high amounts of woody debris for bank protection and habitat, and the reestablishment of a
forested riparian corridor. As a result, bank migration and lateral stability will be restored to a sustainable level
and the banks and bed will accommodate design flows in a stable manner. Sediment inputs will decrease due
to reduced bank erosion and sediment transport can return to a stable level that will accommodate watershed
inputs. Riparian plantings will further support geomorphological functionality by increasing bank stability.

Consideration of future impacts to the area that could limit functional uplift opportunities is important when
assessing project potential. As mentioned in previous sections, the project exists within a rural area where
agriculture is the primary land use. Substantial changes to the surrounding area are not expected. The watershed
will experience minimal change in the future; therefore, the hydrology of the site will likely remain unchanged
as well.

4.1 Project Constraints

The principle constraints to achieving maximum uplift potential for the project are related to upstream and off-
site issues, as these existing upstream conditions within the project watershed will have significant impacts to
potential physicochemical and biological improvements. Examples of upstream water quality issues include
nutrient and sediment loading, and the presence of diverse biology near the site to repopulate the improved
habitat. Additional project constraints are the necessity of stream crossings and easement breaks. There are
two power line easements that transect the project. One crosses at the downstream extent of UT4a and mid-way
along UTS5. Conservation easement breaks will be incorporated in these areas to allow for the exclusion of the
power line easement. In order to minimize additional breaks in the conservation easement, a culverted crossing
will be installed within the power line easement along UTS. This crossing will allow the landowners access to
different parts of their properties and rotate livestock without disturbing the restored stream or the riparian areas.
The crossing at UT4a is located in a section of stream with substantial bedrock present in the bed to help ensure
long-term channel stability. The other power line easement crosses R7 in the upstream extent just below Nurse
Road and will be also excluded from the conservation area. One ford crossing will be installed on R7 upstream
of the confluence with UT4b to allow for cattle rotation between pastures. Though no credit is being sought
for any of these breaks, restoration and enhancement measures will continue through these sections to ensure
the long-term success of the project. No additional crossings or conservation easement breaks are proposed.

Existing NCDOT culverts are located at the head of R7, UT4a, and UTS. In order to maintain aquatic passage
while allowing for the implementation of stabilization measures, Priority II transitions will be implemented to
tie the proposed streambed elevations into the existing elevations as appropriate.
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4.2 Functional Uplift Summary

Substantial functional uplift for the Whittier Creek Site — Option D Mitigation project is expected and is
described in detail above. Improvements to site hydraulics and geomorphology will be clear and measurable
post-construction, while improvements to other functions such as physicochemical and biological may not be
as easily determined and can be greatly affected by offsite conditions. Since only the hydraulics and
geomorphology of the project streams are being directly measured, project goals are primarily linked to these
functions. While project vegetation will also be monitored and can be linked to biological and physicochemical
uplift these parameters are more difficult to directly measure. Table 5.1 summarizes the project goals and
objectives that will lead to functional improvements and the monitoring tools that will be used to track these
changes to the site.
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5.0 MITIGATION PROJECT GOALS AND OBJECTIVES

The goals and objectives for the Whittier Creek Site project are detailed below in Table 5.1. They represent the
logical conclusion to the previous discussions of current site conditions and historic use, watershed disturbance
and response, and the functional uplift potential for the project. The listed goals are broad statements about
intended project accomplishments and are consistent with the identified watershed priorities as outlined in the
Watershed Approach and Site Selection discussion in Section 2. By comparison, the objectives and outcomes
are intended to be more specific and measurable, and represent direct steps towards accomplishing the
associated goal. The project objectives will have performance standards and success criteria associated with
them as described later in Section 7 of this report and will be evaluated throughout the monitoring phase of the
project.

Table 5.1 Mitigation Project Goals and Objectives
Whittier Creek Site — Option D Mitigation Project —- NCDMS Project No. 100020

Monitoring Measurement

Goals Objectives Functional Level
Tool
To raise channel beds or excavate
Reconnect bankfull floodplains by utilizing
stream reaches | either a Priority I Restoration Hydraulics Flood Frequenc
to their approach, Priority II Restoration y
floodplains approach, or an Enhancement Level [
approach.

To construct streams of appropriate
dimensions, pattern and profile in
restored reaches, slope stream banks
and provide bankfull benches on Geomorphology
enhanced streams, and utilize bio-
engineering to provide long term
stability.

Construct an appropriate channel
morphology to all streams increasing
the number and depths of pools,
increasing the amount of woody Geomorphology
debris with structures including geo-
lifts with brush toe, log vanes/weirs,
root wads, and/or J-hooks.

Establish riparian buffers at a 30-ft

Cross-Sectional Survey
Visual Inspection

Improve stream
stability

Cross-Sectional Survey
Visual Inspection

Improve
aquatic habitat

Reestablish minimum width along all stream Vegetation Plots
forested . . Geomorphology . .
- reaches, planted with native tree and Visual Inspection
riparian buffers .

shrub species.

Establish a permanent conservation
Permanently easement restricting land use in
protect the perpetuity. This will prevent site Geomorphology Visual Inspection
project disturbance and allow the project to

mature and stabilize.
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6.0 DESIGN APPROACH AND MITIGATION WORK PLAN

6.1 Project Design Approach

The selection of project design criteria was based on a combination of approaches, including a review of
applicable streams from a reference database, regime equations, evaluation of monitoring results from
numerous past projects, and best professional judgment. Evaluating data from previous reference reach
surveys and the monitoring results from multiple NC Foothills projects provided the most pertinent
background information to determine the appropriate design parameters given the existing conditions and
overall site functional uplift potential. The design parameters for the site also took into consideration current
guidelines from the USACE and NCDMS.

While reference reach data can be a useful aid in designing channel dimension, pattern, and profile, there are
limitations in smaller stream systems. The flow patterns and channel formation for most reference reach
quality streams is often controlled by slope, drainage areas, and larger trees and/or other deep-rooted
vegetation. Some meander geometry parameters, such as radius of curvature, are particularly affected by
vegetation control. Pattern ratios observed in reference reaches may not be applicable or are often adjusted in
the design criteria to create more conservative designs that are less likely to erode after construction, before
the permanent vegetation is established. Reference reach data was used to provide additional confidence in
the design parameters chosen but not used as the only basis for design parameter selection.

Baker selected reference reaches from the NCDOT database. These reference reaches have successfully been
used on similar stream restoration projects within the low mountains and foothills of North Carolina.
Additionally, reference parameters from Baker’s internal database based on successful past projects were
consulted and analyzed. The data shown on Table 6.1 helped to provide a basis for evaluating the project site
and determining the stream systems that may have been present historically and/or how they may have been
influenced by changes within the watershed.

The reference sites used for the design of this project are similar in landscape setting as the Whittier Creek
Project site. As with the Whittier Creek site, both the Basin Creek and Big Branch sites are situated close to
the border between the Piedmont and Blue Ridge ecoregions. More specifically, both Whittier Creek and Big
Branch are located within the Northern Inner Piedmont ecoregion, while Basin Creek is within the Southern
Crystalline Ridges and Mountains ecoregion of the Blue Ridge. The Basin Creek site is in neighboring Wilkes
County and the Big Branch Site is in Surry County. These two reference sites were used to compare to the
Baker Composite Reference Data in determining design criteria for reaches R7, UT4b, and UTS5.

Table 6.1a Reference Reach Parameters Used to Inform Design
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
Basin Big Branch Baker Composite
Parameter Creek Reference Data
Min | Max | Min | Max Min | Max
County Wilkes Surry
Stream Type C4 E4 C4
Drainage Area — square miles 7.2 1.9
Bankfull Width (wuwr) — feet 29.5 ] 369 | 193 | 21.5
Bankfull Mean Depth (dwks) — feet 1.9 | 22 1.8 2.1
Width/Depth Ratio (w/d ratio) 13.4 11942 | 9.2 11.9 10.0 | 15.0
Cross sectional Area (Apkr) — SF 649 | 719 | 39.6 | 39.9
Bankfull Mean Velocity (Vi) - fps 5.5 N/P 3.5 | 5.0
Bankfull Discharge (Quk) — cfs 375 N/P
Bankfull Max Depth (dmis) - feet 3.0 [ 32 | 25 [ 27
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Table 6.1a Reference Reach Parameters Used to Inform Design
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Basin Big Branch Baker Composite
Parameter Creek Reference Data
Min | Max | Min | Max Min Max
dmbk / dpkr ratio N/P N/P 1.2 1.5
Low Bank Height to dmuks Ratio N/P N/P 1.0
Floodprone Area Width (wg,.) — feet 329 130
Entrenchment Ratio (ER) 8.92 6.05 | 6.74
Meander length (L) — feet 350 185 | 260
Ratio of meander length to bankfull width 10.54 91 12.8 70 14.0
(Lin/Whke)
Radius of curvature (R.) — feet 40.1 | 69.3 | 42.3 | 63.1
Ratio of radius of curvature to bankfull
width (Re/ Wek) 1.54 2.1 3.1 2.0 3.0
Belt width (wyi) — feet 59 75 30.5 44
Meander Width Ratio (Wei/Whks) 1.78 | 2.26 1.5 2.2 3.5 8.0
Slpu051ty (K) Stream Length/ Valley N/P 11 12 1.4
Distance
Valley Slope — feet per foot N/P N/P 0.005 0.015
Channel Slope (Schannel) — feet per foot .0144 0.009
Pool Slope (spoot) — feet per foot .0019 N/P
Ratio of Pool Slope to Average Slope 013 N/P 0.00 0.20
(Spool / Schanncl)
Maximum Pool Depth (dpo01) — feet 4.1 5.2 3.5 4.1
Ratio of Pool Depth to Average Bankfull
Depth (dyeor/dse) 20 | 254 | 1.79 | 2.1 1.5 3.5
Pool Width (wpeo1) — feet 35 68 19.7 | 18.5
Ratio of Pool Width to Bankfull Width 150 091 | 0.97 12 17
(Wpool / kaf)
Pool Area (Apool) — square feet 89.3 | 1325 ] 51 54.5
Ratio of Pool Area to Bankfull Area 1.6 133
(Apool/ Avks) ' '
Pool-to-Pool Spacing — feet 271 | 334 | 97.5 | 179.8
Ratio of Pool-to-Pool Spacing to Bankfull
Width (p-p/wie) 8.16 | 10.06 | 4.78 | 8.81 3.5 7.0
Riffle Slope (s:ifme) — feet per foot 0.02 0.015 | 0.019
Ratio of Riffle Slope to Average Slope 139 167 | 211 12 15
(Sriene/ Sbis)
dig — mm 0.17 0.13
d35 — mm 29 0.3
dso — mm 58 1.9
dss — mm 180 50
dos — mm 300 100
Notes:
Basin Creek and Big Branch from NC Department of Transportation, Reference Reach Database
N/P: Data was not provided in the NCDOT reference reach database
Values in this chart were rounded and may differ very slightly from actual values.
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Additionally, some profile reference reach parameters were taken from the Micky Reach site, which is a B4
stream type. While no project reaches will be designed as strictly B stream types, UTS is designed as a C4b
and the facet slopes and pool to pool spacing for a B stream type are appropriate to use for a C4b. The Micky
Reach site is a tributary to the Mitchell River located in Surry County. Like the Whittier Creek site, Micky
Reach is also within the Northern Inner Piedmont ecoregion. It was a restoration site constructed in 2003.
The as-built field surveys for Micky Reach were completed in 2003 and the site was visited annually for
monitoring purposes until 2007, though periodic field visits have been made since. It was determined that the
site has remained stable and is a viable reference reach site. The survey data shown here were used to evaluate
the natural channel parameters describing the dimension, pattern, and profile of the reach for design parameter
consideration purposes.

Table 6.1b Reference Reach Parameters Used to Inform Design
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
Micky Baker Composite Reference
Parameter Reach Data

Min | Max Min | Max
County Surry
Stream Type B4 B4
Drainage Area — square miles 0.45
Bankfull Width (wuk) — feet 11.7 | 21.7
Bankfull Mean Depth (dwks) — feet 0.6 1.0
Width/Depth Ratio (w/d ratio) 10.7 | 17.0 12.0 | 18.0
Cross sectional Area (Apkf) — SF 13.1 16.2
Bankfull Mean Velocity (vike) - fps N/P 4.0 | 6.0
Bankfull Discharge (Quk) — cfs N/P
Bankfull Max Depth (dmbi) - feet 0.9 2.5
donbir / dois ratio 1.1 | 3.1 1.2 | 1.3
Low Bank Height to dmpks Ratio 1.0 1.0
Floodprone Area Width (wg.) — feet 20.0 | 410.0
Entrenchment Ratio (ER) 1.7 32.0
Meander length (L) — feet N/A | N/A
Ratio of meander length to bankfull width (Lun/Wukr) N/A | N/A N/A | N/A
Radius of curvature (R.) — feet N/A N/A
‘E{V:z:;;) of radius of curvature to bankfull width (Rc/ N/A N/A N/A
Belt width (wui) — feet N/A | N/A
Meander Width Ratio (wWei/Whks) N/A | N/A N/A N/A
Sinuosity (K) Stream Length/ Valley Distance 1.19 1.1 1.3
Valley Slope — feet per foot 0.04 0.005 0.015
Channel Slope (schannet) — feet per foot 0.033
Pool Slope (spoot) — feet per foot 0.00 | 0.005
Ratio of Pool Slope to Average Slope  (Spool / Schannel) 0.0 0.15 0.00 | 0.40
Maximum Pool Depth (dpo01) — feet 2.2 2.5
Ratio of Pool Depth to Average Bankfull Depth 20 40 20 35
(dpoot/dbis)
Pool Width (wpeol) — feet 143 | 14.6
Ratio of Pool Width to Bankfull Width (Wpoeol / Woks) 0.9 1.1 | 1.5
Pool Area (Apool) — square feet 14.8 | 159
Ratio of Pool Area to Bankfull Area (Apool/ Abks) 1.1 1.2
Pool-to-Pool Spacing — feet 48.0 | 231.0
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Table 6.1b Reference Reach Parameters Used to Inform Design
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
Micky Baker Composite Reference
Parameter Reach Data
Min | Max Min Max
Ratio of Pool-to-Pool Spacing to Bankfull Width (p- 3.0 70 05 50
P/ Whkf)
Riffle Slope (s:ifme) — feet per foot 0.006 | 0.063
Ratio of Riffle Slope to Average Slope (Srise/ Sbkf) 0.2 1.9 1.1 | 1.8
d16 — mm 5.6
d35 — mm 14.3
dso — mm 30.8
dg4 — mm 88.4
dgs — mm 110.0
Notes:
Micky Reach from NC Department of Transportation, Reference Reach Database
N/A: Channel had minimal meander geometry - no pattern measured
N/P: Data was not provided in the NCDOT reference reach database
Values in this chart were rounded and may differ very slightly from actual values.

After examining the assessment data collected at the site and exploring the potential for functional uplift,
specific approaches were developed for each reach that would address the restoration or enhancement of
stream functions within the project area. Prior to impacts from past channel manipulation, the topography,
vegetation, and soils on site indicate that the project area most likely functioned in the past as a Piedmont/Low
Mountain Alluvial Forest. Therefore, design approaches were formulated to best restore and/or enhance this
type of system. First, an appropriate stream type for the valley type, slope, and desired stream functions was
selected and designed for each reach. Then a design plan was developed to improve the hydrology,
geomorphology, and habitat of the project streams.

6.2 Design Morphological Parameters

For design purposes, the stream channels were divided into reaches as described previously in Table 3.1. The
selected design approaches chosen for each reach were based on the maximum potential for functional uplift
as determined during the site field assessments as previously described in Section 4. The specific design
parameters were developed based on those approaches so that appropriate planform geometry, cross-section
dimensions, and reach profiles could be accurately described for developing construction plan documents.
The overall design philosophy is to use these design parameters as conservative values for the selected stream
types and to allow natural variability in stream dimension, facet slope, and bed features to form over longer
periods of time under the processes of flooding, re-colonization of vegetation, sediment deposition, and other
watershed influences.

The following tables present the design stream morphology parameters proposed for restoration and
Enhancement Level I reaches as needed. The proposed stream design values and design criteria were selected
using existing conditions surveys and bankfull identification, sediment collection and analysis, regional curve
analysis, NCDOT reference reach data, and Baker’s internal reference ratios proven to be successful on
numerous past projects. Following the initial application of the design criteria, Baker staff made detailed
refinements to accommodate the existing valley and channel morphology. This step minimizes unnecessary
disturbance of the riparian area and wetlands, makes adjustments around specific features in the field,
maximizes the uplift to the ecological resources, and allows for some natural channel adjustment following
construction.
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Reach R7 Restoration

Reach R7 is on Whittier Creek proper at the southern extent of the project area. The reach runs easterly across
the valley floor at a slope of 0.6%. R7 begins at the western property boundary of the Holcomb parcel just
downstream of Nurse Road and an existing power right-of-way. It has been historically impacted and altered
through the removal of riparian vegetation, channelization, and agricultural activities. As a result, the channel
is experiencing active erosion for well over 50 percent of the streambank length and is an extremely incised
(BHR > 2) and highly unstable G4/F4.

A Priority Level II Restoration approach was selected for R7 as there is not enough length along the reach to
raise the bed fully and reconnect to the historic floodplain. As such, bankfull benches will be excavated along
the entire length of R7 as the primary means of reestablishing an active floodplain. The stream bed itself will
only be very slightly raised. This reach is appropriate for a meandering riffle-pool morphology and will be
designed as a Rosgen C4 stream type. This reach lacks mature woody vegetation; however, any existing
isolated trees or shrubs will be protected or transplanted if possible. A new meandering channel will be
constructed, and the floodplain will be planted with a mix of native hardwood species. The abandoned channel
will be completely filled and/or plugged using suitable fill material excavated from construction of the newly
restored channels. Thorough soil testing will be conducted on the newly constructed floodplain benches,
which will have all the necessary soil amendments put out at various stages of construction as appropriate.
Additionally, the topsoil cut from the bench construction will be stored separately and placed out onto the
floodplain prior to permanent seeding and planting.

The design width-to-depth ratio for the channel will be 12, though over time the channel may narrow due to
deposition of sediment and streambank vegetation growth. Channel narrowing should not risk downcutting
because any narrowing would be in response to stabilizing processes (i.e., vegetation establishment, point bar
formation, etc.). The entrenchment ratio for the majority of R7 will range between 5.8 and 6.8 as the adjacent
flood-prone width allows, though in the lowermost transitional section where it connects back into the existing
channel that value lowers to 2.3. Channel banks will be graded to stable slopes, and bankfull benches will
provide floodplain access, promote stability, and provide sediment storage.

In-stream structures will be used to control grade, dissipate energy, protect stream banks, and eliminate the
potential for upstream channel incision. These structures will include rock cross vanes, grade control J-hook
vanes, grade control log jams, constructed riffles, and log/rock step pools for grade control and habitat, as well
as rock and log vanes for increased bank stability and habitat diversity. Bioengineering techniques such as
geolifts, toe wood, brush layers, and live stakes will also be used to protect restored stream banks and to
promote woody vegetation growth along the stream banks.

Riparian buffers in excess of 30 feet will be restored and protected along all of R7. Invasive species found
scattered along the banks and within the riparian buffers of the reach will be removed and/or treated.
Additionally, permanent fencing will be installed to exclude livestock and reduce sediment, fecal coliform,
and nutrient inputs.

Table 6.2a Reach R7 Stream Design Morphology Parameters
Whittier Creek Site — Option D Mitigation Project —- NCDMS Project No. 100020

Existing Stream Design Stream Values Reference Data

Values
Parameter XS-6 XS or
- or -

MIN MAX MIN MAX MIN MAX
Drainage Area, DA (sq mi) 2.69 2.69
Stream Type (Rosgen) G4\F4 C4 C4
Bankfull Discharge, Qbkf (cfs) 190 190
Bankfull Riffle XSEC Area, Abkf (sq ft) 335 38.8 41.0
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Bankfull Mean Velocity, Vbkf (ft/s) 5.7 4.9 4.6 3.5 5.0
Bankfull Riffle Width, Wbkf (ft) 18.5 21.7 222

Bankfull Riffle Mean Depth, Dbkf (ft) 1.8 1.8 1.8

Width to Depth Ratio, W/D (ft/ft) 10.2 12.1 12.3 12 15
Width Floodprone Area, Wipa (ft) 22.0 24.0 50 150

Entrenchment Ratio, Wpa/Wbkf (ft/ft) 1.2 1.1 23 6.8

Riffle Max Depth @ bkf, Dmax (ft) 22 23 2.3

Riffle Max Depth Ratio, Dmax/Dbkf 1.2 1.3 1.3 1.2 1.5
Max Depth @ tob, Dmaxtob (ft) 6.9 6.4 2.3

Bank Height Ratio, Dtob/Dmax (ft/ft) 32 2.8 1.0 1.0 1.1
Meander Length, Lm (ft) 61 188 160 200

Meander Length Ratio, Lm/Wbkf 2.8 8.0 6.3 12.6 7.0 14.0
Radius of Curvature, Re (ft) 25 53 36 60

Rc Ratio, Rc/Wbkf 1.2 23 1.6 3.1 2.0 3.0
Belt Width, Wblt (ft) 45 65 80 120

Meander Width Ratio, Wblt/Wbkf 2.1 2.8 3.6 54 3.5 8.0
Sinuosity, K Sval/Schan 1.29 1.17

Valley Slope, Sval (ft/ft) 0.0065 0.0065 0.0050 | 0.0150
Channel Slope 0.0051 0.0056

Slope Riffle, Srif (ft/ft) 0.0030 0.0120 0.0057 0.0089

Riffle Slope Ratio, Srif/Schan 0.59 2.37 1.03 1.6 1.2 1.5
Slope Pool, Spool (ft/ft) 0.0020 0.0060 0.0000 0.0010

Pool Slope Ratio, Spool/Schan 0.4 1.2 0.0 0.2 0.0 0.2
Pool Max Depth, Dmaxpool (ft) 3.3 5.0 4.0

Pool Max Depth Ratio, Dmaxpool/Dbkf 1.8 23 22 1.5 3.5
Pool Width, Wpool (ft) 17.0 26.0 30.0

Pool Width Ratio, Wpool/Wbkf 0.8 1.1 1.4 1.2 1.7
Pool-Pool Spacing, Lps (ft) 36 172 78 155

Pool-Pool Spacing Ratio, Lps/Wbkf 1.5 7.4 3.5 7.0 3.5 7.0

Note: The Existing Stream Values columns represent two separate cross-sections or min/max values as applicable

Reach UT4a Enhancement Level 1

Reach UT4a begins at an existing road side culvert along Rockhill Church Road within the Holcomb parcel.
The reach runs southeast and down valley for approximately 328 feet to a bedrock knickpoint near the
upstream side of a 40-foot wide power line right-of-way. This reach is classified as a E4b stream type. It has

no woody buffer and is exhibiting erosion on approximately 25 percent of its streambanks.

Work conducted along UT4a will implement Enhancement Level I practices to improve the bank stability and
bedform diversity of the channel. Baker proposes to excavate bankfull benches, slope streambanks, install in-
stream structures to promote scour pool formation and protect streambanks, mat and live stake the stream
banks, and plant a riparian buffer. All existing trees along this reach will be preserved to the maximum extent
possible. There is one break in the easement at the downstream extent of Reach UT4a at an existing power
line right-of-way. While no credit will be generated through this area, enhancement and restoration activities
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will continue throughout this area. The downstream bedrock knickpoint will serve as the bed elevation to
begin Priority I restoration downstream along UT4b.

Riparian buffers in excess of 30 feet will be restored and protected along all of UT4a and native vegetation
will be re-established in all disturbed areas. Permanent fencing will be installed to exclude livestock from the
project area. Invasive species treatment will also be conducted throughout the reach and the riparian buffer.
A full table of design morphology parameters is provided below. These are for reference only as the channel
geometry will mostly be changed through bench excavation, bank sloping, and installation of in-stream

structures and features.

Table 6.2b Reach UT4a Stream Design Morphology Parameters
Whittier Creek Site — Option D Mitigation Project —- NCDMS Project No. 100020

Existing Stream

Design Stream

Reference Data

Parameter Values Values
MIN MAX MIN MAX MIN MAX

Drainage Area, DA (sq mi) 0.35 0.35
Stream Type (Rosgen) E4b E4b C4/B4!
Bankfull Discharge, Qbkf (cfs) 50 50
Bankfull Riffle XSEC Area, Abkf (sq ft) 9.9 10.0
Bankfull Mean Velocity, Vbkf (ft/s) 5.0 5.0 4.0 6.0
Bankfull Riffle Width, Wbkf (ft) 7.3 11.0
Bankfull Riffle Mean Depth, Dbkf (ft) 1.4 0.9
Width to Depth Ratio, W/D (ft/ft) 5.4 12.2 10 15
Width Floodprone Area, Wipa (ft) 20.0 30.0
Entrenchment Ratio, Wfpa/Wbkf (ft/ft) 2.7 2.7
Riffle Max Depth @ bkf, Dmax (ft) 1.60 1.20
Riffle Max Depth Ratio, Dmax/Dbkf 1.2 1.3 1.2 1.5
Max Depth @ tob, Dmaxtob (ft) 2.1 1.2
Bank Height Ratio, Dtob/Dmax (ft/ft) 1.3 1.0 1.0 1.1
Meander Length, Lm (ft) N/A N/A
Meander Length Ratio, Lm/Wbkf N/A N/A N/A N/A
Radius of Curvature, Re (ft) N/A N/A
Rc Ratio, Rc/Wbkf N/A N/A N/A N/A
Belt Width, Wblt (ft) N/A N/A
Meander Width Ratio, Wblt/Wbkf N/A N/A N/A N/A
Sinuosity, K Sval/Schan 1.1 1.1 1.1 1.2
Valley Slope, Sval (ft/ft) 0.0257 0.0257 0.0200 | 0.0390
Channel Slope, Schan (ft/ft) 0.0242 0.0242
Slope Riffle, Srif (ft/ft) 0.0260 0.0430 | 0.0260 | 0.0430
Riffle Slope Ratio, Srif/Schan 1.07 1.78 1.07 1.78 1.1 1.8
Slope Pool, Spool (ft/ft) 0.0000 0.0040 | 0.0000 | 0.0040
Pool Slope Ratio, Spool/Schan 0.00 0.17 0.00 0.17 0 0.4
Pool Max Depth, Dmaxpool (ft) 1.14 2.77 2.0
Pool Max Depth Ratio, Dmaxpool/Dbkf 0.84 2.04 2.2 2.0 3.5
Pool Width, Wpool (ft) 8.00 9.00 15.0
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Table 6.2b Reach UT4a Stream Design Morphology Parameters
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Parameter Ex1st‘1,1;glusetsream Des1{g71;llslgeam Reference Data
MIN MAX MIN MAX MIN MAX
Pool Width Ratio, Wpool/Wbkf 1.10 1.23 1.4 1.1 1.5
Pool-Pool Spacing, Lps (ft) 35.00 80.00 38.0 77.0
Pool-Pool Spacing Ratio, Lps/Wbkf 4.79 10.96 3.5 7.0 35 7

Note: !Cross sectional geometry parameters are from C4 stream types while profile parameters are from B4 stream
types.

Reach UT4b Restoration

Reach UT4b begins at a bedrock knickpoint at the downstream extent of UT4a within a power line right-of-
way. The reach continues down valley for approximately 764 linear feet to its confluence with Reach R7
(Whittier Creek). The reach has been historically impacted and altered through channelization, the removal
of riparian vegetation and agricultural activities, and is actively eroding with cattle access to more than fifty
percent of the reach. This reach is classified as an incised E4 stream type in its upper extent and a G4 stream
type towards its confluence with R7.

A Priority Level I Restoration approach was selected for this reach. The restored channel will be designed as
a Rosgen C4 stream type. The channel will tie to the existing bedrock knickpoint which will facilitate bringing
the bed elevation up and tying the channel to its historic floodplain. This reach is also appropriate for a
meandering riffle-pool morphology sequence and will incorporate similar structures as R7. Channel banks
will be graded to stable slopes and the adjacent floodplain will be re-connected to promote stability and
improve ground water hydrology. Bioengineering techniques such as geolifts, root wads, toe wood, brush
layers, and live stakes will also be used to protect restored stream banks and to promote woody vegetation
growth along the stream banks.

The design width-to-depth ratio for the channel will be approximately 13, though over time the channel may
narrow due to deposition of sediment and streambank vegetation growth. Channel narrowing should not risk
downcutting because any narrowing would be in response to stabilizing processes (i.e., vegetation
establishment, point bar formation, etc.). The entrenchment ratio will be greater than 2.2 as the adjacent flood-
prone width allows. Channel banks will be graded to stable, 2:1 or flatter slopes.

Riparian buffers in excess of 30 feet will be restored and protected along all of UT4b and native vegetation
will be re-established in all disturbed areas and in the adjacent open pasture within the easement. Invasive
species treatment will also be conducted along the reach and within the riparian buffer. Permanent fencing
will be installed to exclude livestock from the project area.

Table 6.2c Reach UT4b Stream Design Morphology Parameters
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
Existing Stream Design Stream Reference Data
Values Values
Parameter XS3or | XS-4or
MIN MAX MIN MAX MIN MAX
Drainage Area, DA (sq mi) 0.48 0.48
Stream Type (Rosgen) E4/G4 C4 C4
Bankfull Discharge, Qbkf (cfs) 65 65
Bankfull Riffle XSEC Area, Abkf (sq ft) 14.0 9.5 13.0
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Bankfull Mean Velocity, Vbkf (ft/s) 4.7 6.9 5.0 3.5 5.0

Bankfull Riffle Width, Wbkf (ft) 10.1 9.5 12.7

Bankfull Riffle Mean Depth, Dbkf (ft) 1.4 1.0 1.0

Width to Depth Ratio, W/D (ft/ft) 7.3 9.6 12.7 12 15

Width Floodprone Area, Wipa (ft) 23 13 30 60

Entrenchment Ratio, Wpa/Wbkf (ft/ft) 2.27 1.33 2.4 4.7

Riffle Max Depth @ bkf, Dmax (ft) 2.21 1.21 1.2

Riffle Max Depth Ratio, Dmax/Dbkf 1.60 1.22 1.2 1.2 1.5

Max Depth @ tob, Dmaxtob (ft) 4.71 2.40 1.2

Bank Height Ratio, Dtob/Dmax (ft/ft) 2.13 1.98 1.0 1.0 1.1

Meander Length, Lm (ft) N/A N/A 119 165

Meander Length Ratio, Lm/Wbkf N/A N/A 9.4 13.0 7.0 14.0
Radius of Curvature, Re (ft) N/A N/A 25 77

Rc Ratio, Rc/Wbkf N/A N/A 2.0 6.1 2.0 3.0
Belt Width, Wblt (ft) N/A N/A 45 50

Meander Width Ratio, Wblt/Wbkf N/A N/A 3.5 3.9 3.5 8.0
Sinuosity, K Sval/Schan 1.13 1.32

Valley Slope, Sval (ft/ft) 0.0186 0.0186 0.005 0.15
Channel Slope 0.0165 0.0141

Slope Riffle, Srif (ft/ft) 0.0150 0.0400 0.0114 | 0.0249

Riffle Slope Ratio, Srif/Schan 0.9 2.4 0.8 1.8 1.2 1.5

Slope Pool, Spool (ft/ft) 0.0000 0.0020 0.0000 | 0.0033

Pool Slope Ratio, Spool/Schan 0.0 0.1 0.0 0.2 0.0 0.2
Pool Max Depth, Dmaxpool (ft) 24 4.3 2.5

Pool Max Depth Ratio, Dmaxpool/Dbkf 24 4.3 2.5 1.5 3.5

Pool Width, Wpool (ft) 14.3 24.0 18.0

Pool Width Ratio, Wpool/Wbkf 1.5 2.5 1.4 1.2 1.7
Pool-Pool Spacing, Lps (ft) 30.0 90.0 45.0 89.0

Pool-Pool Spacing Ratio, Lps/Wbkf 3.0 9.5 3.5 7.0 3.5 7.0

Note: The Existing Stream Values columns represent two separate cross-sections or min/max values as applicable

Reach UT5 Restoration

Reach UTS5 begins at an existing culvert along Rockhill Church Road within the Meadow’s parcel. The reach
runs southwest and down valley for approximately 765 feet to its confluence with Reach UT4b. Cattle have
access to this entire reach. In addition, the reach has no woody buffer and is exhibiting bank erosion on over
50 percent of its streambanks with multiple headcuts and areas of mass wasting. This reach is classified as a
B4. An existing 40-foot power line right-of-way crosses this reach and a break in the conservation easement
has been incorporated at this location.

Like UT4b, a Priority Level I Restoration approach was selected for this reach, and the restored channel will
be designed as a Rosgen B4 stream type. However, as the stream nears its confluence with UT4b, the valley
opens up and the floodprone width increases which makes the entrenchment ratio higher than 2.2. This will
not cause any detrimental issues and the stream will function as designed. Due to the existing valley slope
and valley floor width, this reach will be restored with appropriate riffle-step-pool morphology. Pattern
adjustments will be incorporated to ensure stability and promoted diversity. A riffle-step-pool channel will
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be constructed using boulder and log grade control structures and constructed riffles. Channel banks will be
graded to stable slopes and the adjacent floodplain will be re-connected to promote stability and improve
ground water hydrology. Bioengineering techniques such as geolifts, root wads, toe wood, brush layers, and
live stakes will also be used to protect restored stream banks and to promote woody vegetation growth along
the stream banks. One culvert stream crossing will be installed to coincide with the location of the power

easement along UTS5.

Riparian buffers in excess of 30 feet will be restored and protected along all of UTS and native vegetation will
be re-established in all disturbed areas. Permanent fencing will be installed to exclude livestock from the
project area. Invasive species treatment will also be conducted along the reach.

Table 6.2d Reach UTS5 Stream Design Morphology Parameters
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Existing Stream

Design Stream Values

Reference Data

Parameter XS-1 ojalue;(S 2 or

MIN MAX MIN MAX MIN MAX
Drainage Area, DA (sq mi) 0.11 0.11
Stream Type (Rosgen) B4 B4 B4
Bankfull Discharge, Qbkf (cfs) 20 20
Bankfull Riffle XSEC Area, Abkf (sq ft) 5.5 5.1 5.0
Bankfull Mean Velocity, Vbkf (ft/s) 3.6 3.9 4.0 4.0 6.0
Bankfull Riffle Width, Wbkf (ft) 8.0 7.8 8.1
Bankfull Riffle Mean Depth, Dbkf (ft) 0.7 0.7 0.6
Width to Depth Ratio, W/D (ft/ft) 11.8 11.8 13.0 12 18
Width Floodprone Area, Wipa (ft) 19.1 15.4 14.0 20.0
Entrenchment Ratio, Wfpa/Wbkf (ft/ft) 24 2.0 1.7 2.5
Riffle Max Depth @ bkf, Dmax (ft) 1.3 1.6 1.2
Riffle Max Depth Ratio, Dmax/Dbkf 1.8 24 1.3 1.2 1.5
Max Depth @ tob, Dmaxtob (ft) 2.8 23 0.8
Bank Height Ratio, Dtob/Dmax (ft/ft) 22 1.4 1.0 1.0 1.1
Meander Length, Lm (ft) N/A N/A N/A N/A
Meander Length Ratio, Lm/Wbkf N/A N/A N/A N/A N/A N/A
Radius of Curvature, Re (ft) N/A N/A N/A N/A
Rc Ratio, Rc/Wbkf N/A N/A N/A N/A N/A N/A
Belt Width, Wbt (ft) N/A N/A N/A N/A
Meander Width Ratio, Wblt/Wbkf N/A N/A N/A N/A N/A N/A
Sinuosity, K Sval/Schan 1.03 1.05 1.10 1.2
Valley Slope, Sval (ft/ft) 0.0256 0.0256 0.02 0.03
Channel Slope 0.0250 0.0244
Slope Riffle, Srif (ft/ft) 0.0260 0.0410 0.0130 0.0370
Riffle Slope Ratio, Srif/Schan 1.0 1.6 0.5 1.5 1.2 1.5
Slope Pool, Spool (ft/ft) 0.0000 0.0030 0.0000 0.0090
Pool Slope Ratio, Spool/Schan 0.0 0.1 0.0 0.4 0.0 0.4
Pool Max Depth, Dmaxpool (ft) 1.6 23 1.5
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Pool Max Depth Ratio, Dmaxpool/Dbkf 24 34 24 2.0 3.5
Pool Width, Wpool (ft) 8.0 14.0 10.5

Pool Width Ratio, Wpool/Wbkf 1.0 1.7 1.3 1.5 1.5
Pool-Pool Spacing, Lps (ft) 22.0 139.0 5.0 40.0

Pool-Pool Spacing Ratio, Lps/Wbkf 2.8 17.3 0.6 4.9 0.5 5.0
Note: The Existing Stream Values columns represent two separate cross-sections or min/max values as applicable

6.3 Design Discharge Analysis
6.3.1 Bankfull Stage Discharge

Upon completion of the geomorphic field survey, identification of bankfull stages and corresponding
discharges were made at various locations along Reaches R7, UT4a, UT4b, and UTS. However, on incised
streams such as these, discernible indicators can be difficult to obtain, and the reliability of the indicators can
be inconsistent due to the altered condition of the stream channels. For this reason, regional curve relationships
(based on drainage areas) were also used to develop the bankfull discharge estimates for the project reaches.
The curve relationships were compared to stable representative cross sections on site to confirm the bankfull
field calls and to ultimately select an appropriate design discharge estimate.

6.3.2 Bankfull Hydraulic Geometry Relationships (Regional Curve Predictions)

Regional curves are available for a range of stream types and physiographic provinces. The published NC
Piedmont Regional Curve (Harman, 1999) and the unpublished NC Rural Mountain and Piedmont Regional
Curve developed by the Natural Resources Conservation Service (Walker, 2012) were used for comparison
with other site-specific methods of estimating bankfull discharge. Baker has successfully implemented a
significant number of stream restoration projects in North Carolina using this curve data. The regional curve
equations developed from the studies are shown below in Table 6.3, while Table 6.4 compares the estimated
regional curve bankfull areas for the project reaches with those measured from bankfull indicators in the field.
For these reaches, accurately estimating the bankfull discharge and associate bankfull cross sectional area was
crucial in designing the correct bankfull geometry.

Table 6.3 NC Rural Regional Curve Equations
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

NC Rural Piedmont Regional Curve Equations NC Rural Mountain and Piedmont Regional
(Harman et al., 1999) Curve Equations - (Walker, 2012)

Qukr = 89.04 A, "7 Qukr =55.32 A,"7

Apis =21.43 A, "% A = 19.13 A, 06

Wee = 11.89 A, 04 Worr = 17.41 Ay, 07

Doke = 1.5 Ay 0.32 Deke = 1.10 Ay 0.29
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Table 6.4 Comparison of Bankfull Areas
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Bankfull Area Estimates
Reach DA (sq mi) | from 1999 /2012 Regional | Micasured at Bankfull
Indicator (sq ft)
Curves (sq ft)
R7 2.69 42.0/36.5 33.5!, 38.82

UT4a 0.35 10.5/9.7 9.93

UT4b 0.48 12.9/11.8 9.5% 14.0

UT5 0.11 4.9/4.6 5.5,5.1

Notes:

1. Cross section is above the confluence with UT4b.

2. Cross section is below the confluence with UT4b.

3. Cross section was taken above the confluence with UTS. This drainage area is closer to the drainage area for UT4a.

6.3.3 Bankfull Discharge Summary and Conclusions

As described above Rosgen’s stream classification system (Rosgen, 1996) and Natural Channel Design
Methodologies depend on the proper field identification of consistent geomorphic features related to the active
floodplain. Although bankfull stage verification was sometimes challenging in the field for some sections of
the reaches under their current conditions, the cross-section data used for the above regional curve
comparisons are within an acceptable range of values and match closely with the regional curves.

Table 6.5 provides a bankfull discharge analysis based on the regional curves, the Manning’s equation
discharges calculated from the representative cross sections for each reach, and the bankfull design discharge
estimation methods. Manning’s roughness (7) was estimated using friction factor and relative roughness, and
by stream type (WARSSS, 2006). Design velocity estimates are based on the estimated bankfull discharge
and the design cross sectional area.

Table 6.5 Bankfull Discharge Analysis Summary
Whittier Creek Site — Option D Mitigation Project —- NCDMS Project No. 100020
R Bankfull Velocity Bankfull
S G (ft/sec) Discharge (cfs)
Reach R7

NC Rural Piedmont Regional Curve' 4.2 182
NRCS NC Rural Mountain and Piedmont Regional

) 2.8 120
Curve
Friction Factor to Relative Roughness Ratio method® 4.7 203
Manning s3 n” from friction factor and relative 54 234
roughness
Manning’s “n” from stream type® 2.9 125
Design Estimate 4.6 190

Reach UT4a

NC Rural Piedmont Regional Curve! 4.2 42
NRCS NC Rural Mountain and Piedmont Regional

5 2.4 24
Curve
Friction Factor to Relative Roughness Ratio method® 53 53
Manning’s “n” from friction factor and relative

5 59 58
roughness
Manning’s “n” from stream type> 4.8 47
Design Estimate 5.0 50
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Table 6.5 Bankfull Discharge Analysis Summary
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
R Bankfull Velocit Bankfull
LR B (ft/sec) ! Discharge (cfs)
Reach UT4b

NC Rural Piedmont Regional Curve' 3.7 52
NRCS NC Rural Mountain and Piedmont Regional

2 22 31
Curve
Friction Factor to Relative Roughness Ratio method® 4.7 66
Manning’s “n” from friction factor and relative

5 53 74
roughness
Manning’s “n” from stream type> 4.2 59
Design Estimate 5 65
Reach UTS

NC Rural Piedmont Regional Curve' 3.4 18
NRCS NC Rural Mountain and Piedmont Regional 1.8 10
Curve?
Friction Factor to Relative Roughness Ratio method® 5.8 21
Manning’s “n” from friction factor and relative 5.9 21
roughness®
Manning’s “n” from stream type® 4.3 15
Design Estimate 4.0 20
Notes:
'NC Rural Piedmont Regional Curve (Harman et al., 1999).
2Revised NC Rural Piedmont and Mountain Regional Curve developed by NRCS (Walker, 2012).
SWARSSS, 2006 spreadsheet. Bankfull discharge estimates vary based on Manning’s Equation for
the riffle cross section.

6.4 Sediment Transport Analysis

For this project, a qualitative sediment supply analysis was conducted from visual inspections of the project
reaches themselves, from inspections upstream of the project reaches, and from aerial photography. Current
supply appears to be from both localized bank erosion and transported from upstream. Some livestock
operations exist within the watershed that likely cause accelerated bank erosion. The condition of the streams
within the agricultural areas within the watershed are similar to the condition to the project streams. Field
conditions also show that aggradation is not a significant problem; for example, the project stream channels
do not exhibit significant bar formations. Once the project is complete, on-site sediment sources from bank
erosion will be stabilized. Stream power was calculated but does not provide significant useful information
since a sediment rating curve has not been developed for the site. The primary emphasis of this project’s
sediment transport analysis will focus on competency.

6.4.1 Sediment Competency Analysis

To conduct the sediment competency analyses, pavement (pebble count) and subpavement sediment samples
were taken on reaches UT4b, UTS5, and R7 at surveyed riffle cross sections (see Appendix A). The sediment
samples were weighed to generate cumulative frequency plots. The sediment competence analysis was
conducted using the methodologies presented in WARSSS (2006). Design mean depth and slope were
checked against the predicted required depths and slopes to provide confidence that the design streams will be
able to transport their sediment supplies. Analysis was conducted using critical dimensionless shear stress
and dimensional shear stress methodologies where applicable. Dimensionless shear stress analysis provides
a critical depth and slope to entrain the largest particle in the sediment sample while the dimensional analysis
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uses the Shield’s curve to compare the shear stress value to the size particle able to be entrained by that shear
stress. The Modified Shield’s curve based on Colorado field data (WARSSS, 2006) while the Shield’s Curve
is based on laboratory and field data compiled from various sources (Leopold, Wolman, and Miller, 1964).
The Results from the analysis are presented below in Table 6.6.

Table 6.6 Competence Analysis
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Parameter R7 UT4b UT5
Design Bankfull Slope (ft/ft) 0.0056 0.0141 0.0244
Design Mean Depth (ft) 1.8 1.0 0.6
D50 Pavement (mm) 25.6 26.4 20.5
D50 Subpavement (mm) 13.0 11.2 20.6
D100 Subpavement (mm) 81.0 71.0 74.0
Critical Dimensionless Shear! N/A 0.0160 N/A
Requlre?d Mean Depth from Dimensionless N/A 0.43 N/A
Analysis (ft)
Required Slope from Dimensionless
Dimensional Design Shear Stress (1bs./sq-ft) 0.55 0.78 0.82
Largest Movable Particle (mm) (Mod.
Shields Curve) 8 127 131
Largest Movable Particle (mm) (Shield’s 47 60 63
Curve)

Predicted Shear Stress to move D100

(Ibs./sq-ft) (Mod. Shield’s Curve) 04 0.4 0.4
Predicted Shear Stress to move D100 10 0.9 1.0
(1bs./sq-ft) (Shield’s Curve) ) ' '
Predicted mean depth to move D100 (ft) 12 0.4 0.2
(Mod. Shield’s Curve) ) ' '
Predicted mean depth to move D100 (ft)

(Shield’s Curve) 2.9 1.0 0.6
Predicted slope to move D100 (ft/ft) (Mod. 0.0038 0.0057 0.0100
Shield’s Curve) ) ) )
Predicted slope to move D100 (ft/ft) 0.0092 0.0146 0.0254

(Shield’s Curve)

'Listings of N/A means that the dimensionless shear equations were not valid based on
sediment size ratios.

The sediment transport analysis using the design geometry and profile matches well with the predicted values
lending confidence that the stream will move the bed load that is supplied. As can be seen from the figure
below, design shear stress values plotted against the measured D100 values match quite well within the scatter
of the data points. The results presented above in Table 6.6 show that the design bankfull slopes and mean
depth values generally fall between the predicted values from both the Shield’s and Modified Shield’s curves.
The design shear stress ranges from 0.55 to 0.82 pounds per square foot and the largest particles in the
subpavement samples range from 71 to 81 mm. The data points used to generate these individual curves have
significant scatter and overlap in these ranges of shear stress and particle size which can lend evidence that
the results that fall between the two curves applicable. These results show that the design values are within
an acceptable range to provide the correct sediment transport of the stream’s sediment supply.
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6.5 Vegetation and Planting Plan
6.5.1 Existing Vegetation and Plant Community Characterization

Vegetation on the project site itself has been heavily disturbed from years of use in agriculture. Currently the
site is predominantly managed as cattle pasture and largely consists of a range of typical pasture grasses
(fescues and clovers) with scattered weeds and other common herbaceous species present such as bittercress
(Cardamine hirsute), docks (Rumex spp.), common violet (Viola sororia), chickweed (Stellaria media), lyre
sage (Salvia lyrata), plantains (Plantago spp.), and dandelions (Taraxacum officiniale), with soft rush (Juncus
effusus) and jewelweed (Impatiens capensis) found in wetter areas. A very narrow buffer of trees is present
along most of Reach R7 (Whittier Creek) and along a short section of Reach UT4b. The trees present on site
consist primarily of chinaberry (Melia azedarach), Chinese privet (Ligustrum sinense), sycamore (Platanus
occidentalis), green ash (Fraxinus pennsylvanica), black willow (Salix nigra), and tulip poplar (Liriodendron
tulipifera), along with some scattered black walnut (Juglans nigra), persimmon (Diospyros virginiana), river
birch (Betula nigra), red maple (Acer rubrum), red cedar (Juniperus virginiana), and black cherry (Prunus
serotina). Blackberry (Rubus spp.), multi-flora rose (Rosa multiflora), and elderberry (Sambucus canadensis)
are found scattered throughout the understory as well. Existing wetland vegetation is highly disturbed and
dominated by fescues interspersed with soft rush (Juncus effusus), a mix of sedges (Carex spp.), and
jewelweed (Impatiens capensis).

However, the riparian areas along the project reaches and wetlands of the project would naturally consist of
species more consistent with those of a Piedmont/Low Mountain Alluvial Forest (Schafale and Weakley
1990). These communities often include a mixture of bottomland and mesophytic trees in the canopy,
including river birch (Betula nigra), sycamore (Platanus occidentalis), tulip poplar (Liriodendron tulipifera),
sweetgum (Liquidambar styraciflua), American elm (Ulmus americana), southern sugarberry (Celtis
laevigata), black walnut (Juglans nigra), green ash (Fraxinus pennsylvanica), bitternut hickory (Carya
cordiformis), shagbark hickory (Carya ovata), shingle oak (Quercus imbricaria), red maple (Acer rubrum),
white ash (Fraxinus Americana), and silverbell (Halesia tetraptera). Understory trees may include boxelder
(Acer negundo), southern sugar maple (Acer floridanum), red maple (Acer rubrum), pawpaw (Asimina
triloba), American holly (llex opaca), and ironwood (Carpinus caroliniana). The shrub layer commonly
contains spicebush (Lindera benzoin), strawberry bush (Euonymus Americana), painted buckeye (4desculus
sylvatica), fetterbush (Leucothoe recurva), hazelnut (Corylus cornuta), and silky dogwood (Cornus amomum).
As such, the restoration approach for the planted riparian buffers for the project will target many of these
species.

Notable non-native invasive species present on the site include Chinaberry (Melia azedarach), Chinese privet
(Ligustrum sinense), and multi-flora rose (Rosa multiflora), found scattered along the banks and within the
riparian buffers of the project streams.

6.5.2 Proposed Riparian Vegetation Plantings

The vegetative components of this restoration project include streambank and riparian planting zones within
the buffer. These planting boundaries will be comprised of species found within native plant communities as
presented below in Table 6.7 and shown on the revegetation plan sheets in Appendix K. In addition to the
riparian buffer zones noted above, any areas of the site that lack diversity or were disturbed or adversely
impacted by the construction process will also be planted. Existing non-native grasses (such as fescue) within
the easement will be treated prior to or concurrent with construction, as appropriate.

Bare-root trees and live stakes will be planted within designated areas of the conservation easement, with the
objective of establishing a minimum 30-foot buffer along all proposed streambanks for all the stream reaches
within the project boundary. In many areas, the buffer width will be in excess of 30 feet along one or both
streambanks and will encompass adjacent jurisdictional wetland areas. In general, bare-root vegetation will
be planted at a total target density of 680 stems per acre. Planting will be conducted during the dormant
season, with all trees and shrubs installed between mid-November to March 15th.
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Selected species for hardwood revegetation planting are presented in Table 6.7 and approximate those found
in the Piedmont / Low Mountain Alluvial Forest plant community described above. Riparian zone species
wetness tolerance will range from being at least somewhat tolerant of flooding (FACU) to tolerant (OBL).
Observations will be made during construction of the site regarding the relative wetness of areas to be planted
as compared to the revegetation plan, which will also incorporate the location of the jurisdictional wetlands to
facilitate the accurate planting of appropriate species in their correct planting zone.

Once the vegetative species are transported to the site, they will be planted within two days. Disturbed soils
across the site will be prepared by sufficiently loosening to a depth of four inches prior to planting as described
in the technical specifications. Heavily compacted soils (e.g., hardpans or areas that experienced heavy
equipment use) will be loosened to a depth of eight to ten inches by disking or ripping to prepare for tree
planting. In any areas where excavation depths exceed ten inches, topsoil shall be separated from rocks, brush,
or roots, stockpiled, and placed back over these areas to achieve design grades and create a soil base for
vegetation. Trees and shrubs will be planted by manual labor using a dibble bar, mattock, planting bar, or other
approved method. Planting holes for the trees will be sufficiently deep to allow the roots to spread out and
down without “J-rooting.” Soil will be loosely compacted around trees once they have been planted to prevent
roots from drying out. Soil tests will be conducted in the riparian buffer areas at appropriate intervals, and
soil amendments such as fertilizer or lime may be added as recommended to improve growing conditions.

Live stakes will be installed at a minimum of 40 stakes per 1,000 square feet and stakes will be spaced two to
three feet apart in meander bends and six to eight feet apart in the riffle sections using triangular spacing along
the streambanks between the toe of the streambank and bankfull elevation. Site variations may require slightly
different spacing.

Permanent seed mixtures will be applied to all disturbed areas of the project site. Table 6.8 lists the species,
mixtures, and application rates that will be used. A mixture is provided that is suitable for streambank, riparian,
and wetland areas. Mixtures will also include temporary seeding (rye grain or browntop millet) to allow for
application with mechanical broadcast spreaders. To provide rapid growth of herbaceous ground cover and
biological habitat value, the permanent seed mixture specified will be applied to all areas within the
conservation easement from the toe of the stream banks to the easement boundary excluding areas that are
already forested. The species provided are deep-rooted and have been shown to proliferate along restored
stream channels, providing long-term stability.

Final species selection may change due to refinement or availability at the time of planting. If species
substitution is required, the planting Contractor will submit a revised planting list to for approval prior to the
procurement of plant stock.

Table 6.7 Proposed Bare-Root and Live Stake Species
Whittier Creek Site — Option D Mitigation Project - NCDMS Project No. 100020

Botanical Name Common Name e Plant.ed by Wetland Tolerance
Species
All Buffer Plantings at 680 stems/acre using 8 X 8’ spacing
Riparian Zone — Overstory Species

Betula nigra River Birch 10% FACW
Juglans nigra Black Walnut 5% FACU
Platanus occidentalis Sycamore 15% FACW
Liriodendron tulipifera Tulip Poplar 15% FACU
Fraxinus pennsylvanica | Green Ash 5% FACW
Quercus lyrata Overcup Oak 10% OBL
Quercus phellos Willow Oak 10% FAC

Ulmus americana American Elm 5% FACW
Diospyros virginiana Persimmon 5% FAC
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Table 6.7 Proposed Bare-Root and Live Stake Species
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

(1)
Botanical Name Common Name & Plant.ed by Wetland Tolerance
Species
Riparian Zone — Understory/Shrub Species
Hamamelis virginiana Witch Hazel 5% FACU
Lindera benzoin Spicebush 5% FAC
Carpinus caroliniana American Hornbeam 5% FAC
Acer negundo Box Elder 5% FAC
Streambank Live Stake Plantings
Salix sericea Silky Willow 30% OBL
Cornus amomum Silky Dogwood 30% FACW
Sambucus canadensis Elderberry 20% FACW
Salix nigra Black Willow 20% OBL
Table 6.8 Proposed Permanent Seed Mixture
Whittier Creek Site — Option D Mitigation Project - NCDMS Project No. 100020
o :
Botanical Name Common Name & Plant.ed by Density Wetland
Species (Ibs/ac) Tolerance
Agrostis alba Redtop 10% 1.5 FACW
Elymus virginicus Virginia Wildrye 15% 2.25 FACW
Panicum virgatum Switchgrass 15% 2.25 FAC
Tripsacum dactyloides Eastern Gamma Grass 5% 0.75 FACW
. Pennsylvania o
Polygonum pennsylvanicum Smartweed 5% 0.75 FACW
Schizachyrium scoparium Little Blue Stem 5% 0.75 FACU
Juncus effusus Soft Rush 5% 0.75 FACW
Bzc]ensf rondosa (or Beggars Tick 5% 0.75 FACW
aristosa)
Coreopsis lanceolata Lance-IéZ\(/led Tick 10% 1.5 FACU
chhantﬁelmm Tioga Deer Tongue 15% 2.25 FAC
clandestinum
Andropogon gerardii Big Blue Stem 5% 0.75 FAC
Sorghastrum nutans Indian Grass 5% 0.75 FACU
Total 100% 15.00

Note: Final species selection may change due to refinement or availability at the time of planting. If species
substitution is required, the planting Contractor will submit a revised planting list to Baker for approval prior
to the procurement of plant stock.

6.6 Project Work Plan

The project work plan is included in the plan sheet set for the project and provides a detailed description of
proposed construction timing and sequencing, specific in-stream structure and other construction element
designs, as well as a description of all grading and planting activities. All work will be conducted using
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common machinery, tools, equipment, and techniques for the successful implementation of the project. The
complete plan sheets can be found in Appendix K.

6.7 Project Risks and Uncertainties

Due to the rural and primarily forested nature of the project watershed, the overall project risk for the Whittier
Creek Site is considered low. The anticipated potential project risks are described below:

Land Use Development: There is the potential for increased land use development within the project
watershed that could alter the watershed hydrology, particularly to runoff quantity and quality. These
changes would be out of the control of the provider.

Methods to Address: While any potential future development within the project watershed is out of
the control of the provider, the stream restoration and enhancement techniques being applied to the
project reaches will help protect them from further degradation and reduce downstream impacts usually
associated with watershed development.

Easement Encroachment: Any encroachment to the conservation easement including livestock access,
mowing, utility easement violations, culvert maintenance, etc.

Methods to Address: The landowners are fully aware of the land use restrictions associated with the
conservation easement. The easement boundaries will be clearly marked and any encroachments will
be appropriately remedied by the provider throughout the monitoring phase.

Drought and Floods: There is the potential for extreme climatic conditions during the monitoring phase
of the project. These conditions would be out of the control of the provider.

Methods to Address: The provider will take appropriate measures to address any impacts to the project
caused by the extreme climatic conditions. Such measures may include vegetation replanting, channel
or structure repair, soil amendments, etc.

Beavers: While there is no evidence of beaver activity currently present on the site, there is the potential
for beavers to move onto the project during the monitoring phase. This would be out of the control of the
provider.

Methods to Address: The provider will take appropriate steps to remove the beaver from the project
during the monitoring phase and repair any damage they may have caused.
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7.0 PERFORMANCE STANDARDS

The performance standards and success criteria for the project will follow the NCIRT guidance document
Wilmington District Stream and Wetland Compensatory Mitigation Update dated October 24, 2016.
Monitoring activities will be conducted for a period of 7 years unless otherwise noted.

Based on the design approaches, different monitoring methods are proposed for the project reaches. Reaches
R7, UT4b, and UTS5 will implement a Restoration design approach, while Reach UT4a will implement an
Enhancement Level I design approach with stream bed/bank stabilization and structure installation. For these
reaches, geomorphic monitoring methods are described below. Specific success criteria components and
evaluation methods are described below and report documentation will follow the NCDMS’s templates As-
Built Baseline Monitoring Report Format, Data Requirements, and Content Requirement (June 2017), and the
Annual Monitoring Report Format, Data Requirements, and Content Guidance (June 2017).

7.1 Stream Monitoring

Geomorphic monitoring of the proposed restoration reaches will be conducted annually following the
completion of construction to evaluate the effectiveness of the restoration practices. The methods used and
related success criteria for each monitored stream parameter are described below. Figure 12 shows the
approximate locations of the proposed monitoring devices throughout the project site.

7.1.1 Bankfull Events and Flooding Functions

The occurrence of bankfull events within the monitoring period will be documented using continuous stage
recorders (using pressure transducers) and photographs. The continuous stage recorders will be installed in
the channels of both Reach R7 and in the downstream portion of UT4b to collect flow depth and duration data
for near-overbank events as well as for overbank flood events. Additionally, an in-stream flow gauge will be
installed in Reach UTS5 to record water depth and flow duration. Photographs will also be used to document
the occurrence of debris lines and sediment deposition on the floodplain during monitoring site visits.

Four bankfull events must be documented, in separate years, for Reaches R7, UT4, and UTS within the seven-
year monitoring period. Otherwise, monitoring will continue until the required four bankfull events have been
documented.

7.1.2 Cross Sections

Permanent cross sections will be installed at an approximate rate of one cross section per twenty bankfull
widths of restored stream, with approximately half of the cross sections located at riffles and half located at
pools. Eleven cross sections are proposed for this project; five in Reach R7, one in UT4a, three in UT4b, and
two in UTS. Each cross section will be marked on both streambanks with permanent monuments using rebar
cemented in place to establish the exact transect used. A common benchmark will be used for cross sections
and to facilitate easy comparison of year-to-year data. The cross section surveys will occur in years one, two,
three, five, and seven, and must include measurements of Bank Height Ratio (BHR) and Entrenchment Ratio
(ER). The monitoring survey will include points measured at all breaks in slope, including top of streambanks,
bankfull, inner berm, edge of water, and thalweg, if the features are present. Riffle cross sections will be
classified using the Rosgen Stream Classification System. The BHR cross section parameter will be calculated
following the technical workgroup guidance memo ‘Standard Measurement of the BHR Parameter’ provided
by DMS in 2018, which will apply the as-built bankfull cross sectional area to the current monitoring year
channel to determine bankfull elevation. The Low Top of Bank (LTOB) depth will also be provided in the
monitoring data table.

There should be little change in as-built cross sections. If changes do take place, they will be documented in
the survey data and evaluated to determine if they represent a movement toward a more unstable condition
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(e.g., down-cutting or erosion) or a movement toward increased stability (e.g., settling, vegetative changes,
deposition along the streambanks, or decrease in width/depth ratio). Using the Rosgen Stream Classification
System, all monitored cross sections should fall within the quantitative parameters (i.e. BHR no more than 1.2
and ER no less than 2.2 for ‘C’ stream types or 1.4 for ‘B’ stream types) defined for channels of the design
stream type. Given the smaller channel sizes and meander geometry of the proposed steams, bank pins will
not be installed unless monitoring results indicate active lateral erosion.

Reference photo transects will be taken at each permanent cross section. Lateral photos should not indicate
excessive erosion or continuing degradation of the streambanks. The survey tape will be centered in the
photographs of the streambanks. Photographers shall try to consistently maintain the same area in each photo
over time.

7.1.3 Longitudinal Profile and Pattern

A longitudinal profile will be surveyed for the entire length of constructed channel immediately after
construction to document as-built baseline conditions. The survey will be tied to a permanent benchmark and
measurements will include thalweg, water surface, bankfull, and top of low bank. Each of these measurements
will be taken at the head of each feature (e.g., riffle, pool) and at the maximum pool depth. The longitudinal
profile should show that the bedform features installed are consistent with intended design stream type. The
longitudinal profile will not be taken during subsequent monitoring years unless vertical channel instability
has been documented or remedial actions/repairs are deemed necessary.

Pattern measurements such as sinuosity, radius of curvature, and meander width ratio will be calculated on
newly constructed meanders on R7 and UT4b using the plan views from the as-built plan sheets and reported
in the as-built baseline document. Subsequent visual monitoring will be conducted annually, to document any
changes or excessive lateral movement in the plan view of the constructed channel.

7.1.4 Visual Assessment

Visual monitoring assessments of all stream sections will be conducted at least once per monitoring year
following the requirements described in the DMS monitoring guidance documents. Photographs will be used
to visually document system performance and any areas of concern related to streambank stability, condition
of in-stream structures, channel migration, headcuts, channel aggradation (bar formation) or degradation, live
stake mortality, impacts from invasive plant species or animal species, riparian vegetation success, the
condition of pools and riffles, and overall stream morphology assessment. All photo locations and any areas
of concern will be shown in the Current Condition Plan View (CCPV) figure in the baseline and annual
monitoring reports.

7.2  Vegetation Monitoring

Restoration of the riparian vegetation on a site is dependent upon the successful planting and establishment of
native woody species, along with the volunteer regeneration of the plant community. To determine if the
success criteria are achieved, vegetation monitoring plots will be installed and monitored across the restoration
site in accordance with the CVS-DMS Protocol for Recording Vegetation, Version 4.2 (Lee at al., 2008).
These vegetation plots shall consist of both permanent and random plots, totaling a minimum of 2% of the
planted portion of the site established within the planted riparian buffer areas per CVS Monitoring Levels 1
and 2. Four fixed plots and one random plot are proposed to monitor vegetation for this project. The size of
each individual plot will be 100 square meters. No plots will be established within the undisturbed wooded
areas within the project boundary.

Vegetation monitoring will occur in the fall, prior to the loss of leaves. Data from the permanent vegetation
plots will include: species, height, planted vs. volunteer, and age (based on the year the stem was planted, or
first observed if a volunteer). Data from the random plots will include only the species and height. Plot
densities will also be calculated for each plot. Individual plant stems will be marked such that they can be
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found in succeeding monitoring years in the permanent plots. Mortality will be determined from the difference
between the previous year's living, planted stems and the current year's living, planted stems.

At the end of the first full growing season from baseline (MYO0), after a minimum of 180 days, species
composition, heights, stem density, and survival will be evaluated for monitoring year one (MY1). Vegetation
plots shall subsequently be monitored in years 2, 3, 5 and 7 or until the final success criteria are achieved. The
interim measure of vegetative success for the site will require the survival of at least 320 stems per acre at the
end of the year 3 monitoring period. At year 5, density must be no less than 260 stems per acre. The final
vegetative success criteria will be the survival of 210 stems per acre at the end of the year 7 monitoring period.
However, if the performance standards are met by year 5 and stem densities are greater than 260 stem/acre,
then the vegetation monitoring may be terminated with approval by the USACE and the NCIRT. Volunteer
plants may count towards the vegetation performance standard if they are on the approved planted species list
and are present for at least two growing seasons, or at the discretion of the IRT. A single species should only
account for up to 50% of the required number of stems to meet success criteria.

Additionally, using the mountain counties requirement, the average height of the vegetation should be 6 feet
tall at year 5, and average 8 feet tall in year 7. Certain native species, which are appropriate to plant on-site
to provide a diverse vegetation community, do not typically grow to these heights in 7 years and will be
excluded from the height performance standard. For this project, these excluded species include all of the
understory/shrub species presented in Table 6.7. Baker would also like to note that the overstory planting list
contains the slower growing species Quercus phellos (willow oak), Quercus Ilyrata (overcup oak) and
Diospyros virginiana (persimmon) at a combined total of 25% of the planted stems.

While measuring species density and height is the current accepted methodology for evaluating vegetation
success on mitigation projects, species density and height alone may be inadequate for assessing plant
community health. For this reason, the vegetation monitoring plan may incorporate the evaluation of additional
plant community indices, native volunteer species, and the presence of invasive species vegetation to assess
overall vegetative success.

Required remedial action will be provided on a case-by-case basis, such as: replanting more wet/drought
tolerant species vegetation as appropriate, conducting beaver management/dam removal, and the treatment of
undesirable/invasive species vegetation, and will continue to monitor vegetation performance until the
corrective actions demonstrate that the site is trending towards or meeting the standard requirement. Invasive
species will be treated such that they compose no more than 5% of the easement area. Existing mature woody
vegetation will be visually monitored during annual site visits to document any mortality, due to construction
activities or changes to the water table, that negatively impact existing forest cover or favorable buffer
vegetation.

Additionally, herbaceous vegetation, primarily native species grasses, will be seeded/planted throughout the
site. During and immediately following construction activities, all ground cover at the project site must follow
the NC Erosion and Sedimentation Control Ordinance.

8.0 MONITORING PLAN

The monitoring plan for the Whittier Creek Site — Option D project is outlined below in Table 8.1 and describes
the measurable connections between the previously stated goals and objectives to the performance standards
and expected functional uplift. The approximate post-construction monitoring feature locations can be found
in Figure 12.
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Table 8.1 Monitoring Plan Overview

Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
Performance Monitoring Likely Functional
. Treatment Standards Metric e Uplift
A dissipation of
Restore. Four bankfull damaglgg high
streams with . . Increased flows during flood
Reconnect . events during Continuous .
appropriate bankfull events, | events, hydrologic
stream the 7-year stage recorders . )
channel Lo restoring a improvement of
reaches to . . monitoring used to record .
. dimensions . more natural adjacent wetlands,
their . period (in bankfull : . .
. and raise flooding regime and increased
floodplains. separate events. .
stream bed to the system. floodplain access
. years). .
elevations. for sediment
storage.
Restored
Restore St;elZEfa‘i’:ll
streams with . A reduction in
. bank-height- .
appropriate . sediment loss to
: . ratios of less .
dimensions, Cross section Stable stream streams from bank
than 1.2 and . . .
pattern, and surveys and banks with erosion, along with
entrenchment . . ;
Improve profile, . visual appropriate the resulting
. ratios greater . . .
stream stabilize inspections channel nutrient loss,
- than 2.2 (C . . . .
stability. streambanks, type) or 1.4 with dimensions and | increased woody
provide P ’ photographic sediment debris and organic
. (B type), . o
floodplain . documentation. transport. material in stream
o provided .
access, utilize . resulting in
; visual . .
bio- . . improved habitat.
engineering Ispections
) also reveal
stabilization.
Install a
variety of in- Inveptory Increased
stream comparisons of
. number of . .
structures, In-stream An increase in the
. : pools and )
increasing the structures and quantity and
Improve . woody . .
. woody debris features from quality of aquatic
aquatic N/A . structures and .
. and the existing . habitat features for
habitat. o debris .
number and conditions and macroinvertebrates
. . compared to the
types of pools. as-built project . and fish.
existing
Reduce surveys and .
. . conditions.
sedimentation assessments.
within riffles.
Plant Interim At the end of Improved riparian
appropriate survival rates Vegetation monitoring, a | corridor habitat for
Reestablish native of 320 monitoring vegetated native species,
forested hardwood tree | stems/acre at | plots (100 m2 | riparian buffer improved
riparian and shrub MY3 and 260 | each covering will be stabilization of
buffers. species on steams/acre at | 2% of the total | established ata | stream floodplain
streambanks MY5, with planted area). minimum 30- | (reducing sediment
and in the final rate of foot width and loss), increased
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Table 8.1 Monitoring Plan Overview
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020
Performance Monitorin Likely Functional
Goal Treatment Standards Metric g Outcome yUplift
riparian buffer 210 at aminimum | woody and organic
at a 30-foot stems/acre at 210 stems/acre material in
minimum MY7. of native buffer/stream
width in all Average species, system.
areas within | heights of 6 ft including
the at MY5 and 8 volunteers (with
conservation ft at MY7. IRT approval).
easement
where
established
native trees
and shrubs do
not exist.
Establish a . Restored The fungtional
ermanent ' Vlspal streams, . uplift
Permanently CIZ)nserva tion inspections to wetlands, and | improvements from
protect the Easement N/A confirm no buffers the project are
project. (CE) for the enc.roachments protected' from maintained fmd
entire project into CE. damaging protected in
' encroachments. perpetuity.

The as-built / baseline report will be submitted within 90 days of the completion of project construction (to
include complete as-built record drawings with all vegetation planted and monitoring devices installed) and
will follow the NCDMS A4s-Built Baseline Monitoring Report Format, Data, and Content Requirement (June
2017). The annual monitoring reports will follow the Annual Monitoring Report Format, Data Requirements,
and Content Guidance (June 2017), while the closeout report will follow the Closeout Report Template — ver.
2.2 (January 2016). There will be at least a minimum of 6 months between the submission of the As-Built
Baseline Report and the Year 1 Annual Monitoring Report.

The annual monitoring reports will provide the information defined below within Table 8.2 and will be
submitted to NCDMS by December 1% of the year during which the monitoring was conducted. The
monitoring reports will provide a project data chronology for NCDMS to document the project status and
trends, will assist with the population of NCDMS databases for analysis and research purposes, and will assist
in decision making regarding progress towards a successful project close-out. Project success criteria must be
met by the final monitoring year prior to project closeout, or monitoring will continue until unmet criteria are
successfully met as directed by NCDMS and NCIRT.

Table 8.2 Monitoring Requirements and Schedule
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Required | Parameter | Frequency | Number/Locations | Notes

Pattern measurements will be calculated
as part of the as-built/baseline report.
Additional pattern data, such as bank
erosion pins/arrays, will be collected
only if there are visual indications or
cross section survey data that suggest
significant changes have occurred.

Baseline/As-

X | Paftern built (MYO0)

Reach R7
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Table 8.2 Monitoring Requirements and Schedule
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Required | Parameter | Frequency | Number/Locations | Notes
Monitoring $v11 t;riES}S{eSZgE (;{178 ' 15 Cross sections to be monitored over
X Dimension Years 1, 2, on UT4a, 3 on UT4b, seven (7) years and Sh?“ 1nclgde
3. 5and 7 2 on UTS. See assessment of bank height ratio (BHR)
’ Figure 1 2' and entrenchment ratio (ER).
For the Restoration and Enhancement [

X Longitudinal | Baseline/As- | Reaches R7, UT4a, components of this project, the entire

Profile built (MYO0) | UT4b, and UT5 channel length will be surveyed as part
of the as-built record drawings.
1 continuous stage
Surface recorder in Reach R7 | The devices will be inspected on a
X Water Annuall channel, 1 in UT4b quarterly/semi-annual basis to document
Hvdrolo y channel, and 1 in- the occurrence of flow depth, duration,
Y &y stream flow gauge on | and bankfull events on the project.
Reach UT5
4 permanent
vegetation plots will
Monitorin be established Vegetation will be monitored using the
X Veeetation | Years 1 2g throughout the Carolina Vegetation Survey (CVS)
& 3. 5an d’ - ’ planted area, with 1 protocols. Plots will be 100 m? in size
’ additional random and total 2% of the planted area.
plot each year (5
plots total annually)
Locations of exotic and nuisance
Exotic and Annuall vegetation will be visually assessed,

X Nuisance and as y Proiect wide photographed, and mapped. These areas
Vegetation needed ) will be treated as needed. Beaver signs
and Animals and damage will be noted and beaver

will be trapped if discovered.

Representative photographs will be taken

to capture the state of the restored
Annuall stream, wetland, and vegetated buffer

X Visual and as y Proiect wide conditions. Stream photos will be

Assessment needed ) preferably taken in the same location
when the vegetation is minimal to
document any areas of concern or to
identify trends.

Proiect Complete casement Locations of fence damage, vegetation

X Bo 1Jm dary Annually bounf)iary damage, boundary encroachments, etc.

will be photographed and mapped.
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9.0 ADAPTIVE MANAGEMENT PLAN

Upon completion of site construction, the post-construction monitoring protocols previously defined in this
document will be implemented. Project maintenance will be performed as previously described in this
document. If, during the course of annual monitoring it is determined the site’s ability to achieve site
performance standards are jeopardized, DMS will be notified of the need to develop a Plan of Corrective
Action. The Plan of Corrective Action may be prepared using in-house technical staff or may require
engineering and consulting services. Once the Plan of Corrective Action is prepared and finalized Michael
Baker will:

1.

3.

Notify the USACE as required by the Nationwide 27 permit general conditions.
Notify the NCDWR.

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

4. Obtain other permits as necessary.

5. Implement the Corrective Action Plan.

6. Provide the USACE a Record Drawing of Corrective Actions. This document shall depict the extent and
nature of the work performed.
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10.0 LONG-TERM MANAGEMENT PLAN

The NC Department of Environmental Quality’s Stewardship Program currently houses DMS stewardship
endowments within the non-reverting, interest-bearing Conservation Lands Stewardship Endowment
Account. The use of funds from the Endowment Account is governed by North Carolina General Statute GS
113A-232(d)(3). Interest gained by the endowment fund may be used only for the purpose of stewardship,
monitoring, stewardship administration, and land transaction costs, if applicable. The NCDEQ Stewardship
Program intends to manage the account as a non-wasting endowment. Only interest generated from the
endowment funds will be used to steward the compensatory mitigation sites. Interest funds not used for those
purposes will be re-invested in the Endowment Account to offset losses due to inflation. The site-protection
instrument for the site is included in Appendix B.

The project site will be protected and managed under the agreed upon terms outlined in the recorded
conservation easement. The appropriate signage will be installed to mark the conservation easement
boundary. The long-term manager/steward will be responsible for inspecting the site easement and signage,
and for taking any corrective maintenance actions as needed. The landowner shall contact the long-term
manager/steward regarding any clarification about easement restrictions and is responsible for maintaining all
livestock-excluding fencing and/or permanent crossings. Should land use change in the future, the landowner
will be responsible for the installation and maintain of any additional fencing that might be required to fulfill
the conditions of the conservation easement.
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11.0 DETERMINATION OF CREDITS

The determination of stream credits for the Whittier Creek Site — Option D Mitigation Project are detailed below in Tables 11.1, 11.2, and 11.3, and are
shown in Figure 13. They have been calculated according to all applicable DMS, IRT, and DEQ guidance documents. The Credit Release Table can

be found in Appendix C.

Table 11.1 Project Components and Mitigation Credits
Whittier Creek Site — Option D Mitigation Project —- NCDMS Project No. 100020

Proiect Wetland Existing Restored | Creditable Approach
J Position Footage A Footage, Footage, Restoration ppro: Mitigation | Mitigation
Component Stationing Priority . X .
(reach D, etc.) and Hydro or Acreage, | Acreage or Level Level Ratio (X:1) Credits
’ Type Acreage or SF SF!
10+00.00 —
Reach R7 1,462 24+84.07 1,484 1,332 R PII 1 1,332
10+00.00 —
Reach UT4a 338 13428 44 328 328 E LI 1.5 219
13+28.44 —
Reach UT4b 764 21429.12 801 761 R PI 1 761
10+00.00 —
Reach UT5 765 17487 56 788 748 R PI 1 748

Notes:

1. Creditable Footage: The creditable lengths for each reach after all exclusions are accounted for, such as easement breaks, utility impacts, stream crossings, etc.

W1

W2

W3

Buffer Group 1
(BG1)

Buffer Group 2
(BG2)

Buffer Group 3
(BG3)
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Table 11.2 Length and Area Summations by Mitigation Category

Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Table 11.3 Overall Assets Summary
Whittier Creek Site — Option D Mitigation Project —- NCDMS
Project No. 100020

Riparian Wetland Non- . Asset Category Overall Credits
. L Credited
Restoration Stream (AC) riparian 3,060
Level (LF) Non Wetland |  Duifer
. . - 2

Riverine Riverine (AC) ¥FT?) RP Wetland
Restoration 3,073 NR Wetland
Enhancement
Enhancement I 328

Enhancement 11

Creation

Preservation

High Quality
Preservation
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Whittier Creek Cross-Section Graphs

Station (ft)

Stream BKF Max BKF
Feature Type |BKF Area | BKF Width Depth Depth W/D BH Ratio ER BKF Elev TOB Elev
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Whittier Creek Cross-Section Graphs

Stream BKF Max BKF
Feature Type [BKF Area| BKF Width Depth Depth W/D BH Ratio ER BKF Elev TOB Elev
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Whittier Creek Cross-Section Graphs
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Stream BKF Max BKF
Feature Type [BKF Area| BKF Width Depth Depth W/D BH Ratio ER BKF Elev TOB Elev
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Whittier Creek Cross-Section Graphs
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Pebble Count: Existing Conditions
Whittier Creek Mitigation Project, DMS# 100020
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SITE OR PROJECT: Whittier Creek
REACH/LOCATION: XS-1onUT5
FEATURE: Riffle
DATE: 04/09/2018
ExCon 2018 Distribution
MATERIAL PARTICLE SIZE (mm) Total Class % % Cum Plot Size (mm)
Silt/Clay Silt / Clay <.063 3 3% 3% 0.063
Very Fine 063 -.125 3% 0.125
Fine 125-.25 3 3% 6% 0.25
Sand Medium 25-.50 2 2% 8% 0.50
Coarse 50-1.0 6 6% 14% 1.0
Very Coarse 1.0-2.0 14% 2.0
Very Fine 2.0-2.8 14% 2.8
Very Fine 2.8-4.0 14% 4.0
Fine 4.0-5.6 2 2% 16% 5.6
Fine 5.6-8.0 3 3% 19% 8.0
Medium 8.0-11.0 13 13% 32% 11.0
Gravel -
Medium 11.0-16.0 13 13% 45% 16.0
Coarse 16 -22.6 7 7% 52% 226
Coarse 22.6-32 12 12% 64% 32
Very Coarse 32-45 16 16% 80% 45
Very Coarse 45 - 64 6 6% 86% 64
Small 64 -90 7 7% 93% 90
Cobble Small 90 - 128 5 5% 98% 128
Large 128 - 180 2 2% 100% 180
Large 180 - 256 100% 256
Small 256 - 362 100% 362
Small 362-512 100% 512
Boulder -
Medium 512-1024 100% 1024
Large-Very Large | 1024 - 2048 100% 2048
Bedrock Bedrock > 2048 100% 5000
Total % of whole count 100 100%
Summary Data
Channel materials
D16 = 5.6 D84 = 56.9
D35 = 12.0 D95 = 103.6
D50 = 20.5 DI100=] 128-180
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Pebble Count: Existing Conditions
Whittier Creek Mitigation Project, DMS# 100020

Whittier Creek XS-3 on UT4b
Pebble Count Particle Size Distribution
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SITE OR PROJECT: Whittier Creek
REACH/LOCATION: XS-3 on UT4b
FEATURE: Riffle
DATE: 04/09/2018
ExCon 2018 Distribution
MATERIAL PARTICLE SIZE (mm) Total Class % % Cum Plot Size (mm)
Silt/Clay Silt / Clay <.063 0% 0.063
Very Fine 063 -.125 0% 0.125
Fine 125-.25 2 2% 2% 0.25
Sand Medium 25-.50 2% 0.50
Coarse .50-1.0 7 7% 9% 1.0
Very Coarse 1.0-2.0 9% 2.0
Very Fine 2.0-2.8 9% 2.8
Very Fine 2.8-4.0 9% 4.0
Fine 4.0-5.6 3 3% 12% 5.6
Fine 5.6-8.0 3 3% 15% 8.0
Medium 8.0-11.0 6 6% 21% 11.0
Gravel -
Medium 11.0-16.0 14 14% 35% 16.0
Coarse 16 -22.6 6 6% 41% 226
Coarse 22.6-32 20 20% 61% 32
Very Coarse 32-45 18 18% 79% 45
Very Coarse 45 - 64 13 13% 92% 64
Small 64 -90 6 6% 98% 90
Cobble Small 90 - 128 2 2% 100% 128
Large 128 - 180 100% 180
Large 180 - 256 100% 256
Small 256 - 362 100% 362
Small 362-512 100% 512
Boulder -
Medium 512-1024 100% 1024
Large-Very Large | 1024 - 2048 100% 2048
Bedrock Bedrock > 2048 100% 5000
Total % of whole count 100 100%
Summary Data
Channel materials
D16 = 8.4 D84 = 51.5
D35 = 16.0 D95 = 75.9
D50 = 26.4 D100=] 90-128
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Pebble Count Size Class Distribution
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Pebble Count: Existing Conditions
Whittier Creek Mitigation Project, DMS# 100020
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Whittier Creek XS-5 on UT4a
Pebble Count Particle Size Distribution
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SITE OR PROJECT: Whittier Creek
REACH/LOCATION: XS-5 on UT4a
FEATURE: Riffle
DATE: 04/09/2018
ExCon 2018 Distribution
MATERIAL PARTICLE SIZE (mm) Total Class % % Cum Plot Size (mm)
Silt/Clay Silt / Clay <.063 0% 0.063
Very Fine 063 -.125 0% 0.125
Fine 125-.25 1 1% 1% 0.25
Sand Medium 25-.50 1% 0.50
Coarse .50-1.0 1% 1.0
Very Coarse 1.0-2.0 1% 2.0
Very Fine 2.0-2.8 1% 2.8
Very Fine 2.8-4.0 1% 4.0
Fine 4.0-5.6 1% 5.6
Fine 5.6-8.0 5 5% 6% 8.0
Medium 8.0-11.0 8 8% 14% 11.0
Gravel -
Medium 11.0-16.0 15 15% 29% 16.0
Coarse 16 -22.6 15 15% 44% 226
Coarse 22.6-32 13 13% 57% 32
Very Coarse 32-45 10 10% 67% 45
Very Coarse 45 - 64 11 11% 78% 64
Small 64 -90 9 9% 87% 90
Cobble Small 90 - 128 8 8% 95% 128
Large 128 - 180 4 4% 99% 180
Large 180 - 256 1 1% 100% 256
Small 256 - 362 100% 362
Small 362-512 100% 512
Boulder -
Medium 512-1024 100% 1024
Large-Very Large | 1024 - 2048 100% 2048
Bedrock Bedrock > 2048 100% 5000
Total % of whole count 100 100%
Summary Data
Channel materials
D16 = 11.6 D84 = 80.3
D35 = 18.4 D95 = 128.0
D50 = 26.5 DI100=] 180-256
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Whittier Creek XS-5 on UT4a
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Pebble Count: Existing Conditions
Whittier Creek Mitigation Project, DMS# 100020
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Whittier Creek XS-6 on R7
Pebble Count Particle Size Distribution
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SITE OR PROJECT: Whittier Creek
REACH/LOCATION: XS-6 on R7
FEATURE: Riffle
DATE: 04/09/2018
ExCon 2018 Distribution
MATERIAL PARTICLE SIZE (mm) Total Class % % Cum Plot Size (mm)
Silt/Clay Silt / Clay <.063 1 1% 1% 0.063
Very Fine 063 -.125 1% 0.125
Fine 125-.25 11 11% 12% 0.25
Sand Medium .25-.50 16 16% 28% 0.50
Coarse 50-1.0 15 15% 43% 1.0
Very Coarse 1.0-2.0 43% 2.0
Very Fine 2.0-2.8 43% 2.8
Very Fine 2.8-4.0 43% 4.0
Fine 4.0-5.6 4 4% 47% 5.6
Fine 5.6-8.0 8 8% 55% 8.0
Medium 8.0-11.0 14 14% 69% 11.0
Gravel -
Medium 11.0-16.0 11 11% 80% 16.0
Coarse 16 -22.6 12 12% 92% 226
Coarse 22.6-32 3 3% 95% 32
Very Coarse 32-45 5 5% 100% 45
Very Coarse 45 - 64 100% 64
Small 64 -90 100% 90
Cobble Small 90 - 128 100% 128
Large 128 - 180 100% 180
Large 180 - 256 100% 256
Small 256 - 362 100% 362
Small 362-512 100% 512
Boulder -
Medium 512-1024 100% 1024
Large-Very Large | 1024 - 2048 100% 2048
Bedrock Bedrock > 2048 100% 5000
Total % of whole count 100 100%
Summary Data
Channel materials
D16 = 0.3 D84 = 18.0
D35 = 0.7 D95 = 32.0
D50 = 6.4 D100=| 32-45
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Pebble Count: Existing Conditions
Whittier Creek Mitigation Project, DMS# 100020

Whittier Creek XS-7 on R7
Pebble Count Particle Size Distribution
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SITE OR PROJECT: Whittier Creek
REACH/LOCATION: XS-7 on R7
FEATURE: Riffle
DATE: 04/09/2018
ExCon 2018 Distribution
MATERIAL PARTICLE SIZE (mm) Total Class % % Cum Plot Size (mm)
Silt/Clay Silt / Clay <.063 0% 0.063
Very Fine 063 -.125 0% 0.125
Fine 125-.25 0% 0.25
Sand Medium 25-.50 6 6% 6% 0.50
Coarse 50-1.0 3 3% 9% 1.0
Very Coarse 1.0-2.0 9% 2.0
Very Fine 2.0-2.8 9% 2.8
Very Fine 2.8-4.0 1 1% 10% 4.0
Fine 4.0-5.6 1 1% 11% 5.6
Fine 5.6-8.0 11% 8.0
Medium 8.0-11.0 4 4% 15% 11.0
Gravel -
Medium 11.0-16.0 14 14% 29% 16.0
Coarse 16 -22.6 15 15% 44% 226
Coarse 22.6-32 18 18% 61% 32
Very Coarse 32-45 17 17% 78% 45
Very Coarse 45 - 64 17 17% 95% 64
Small 64 -90 4 4% 99% 90
Cobble Small 90 - 128 1 1% 100% 128
Large 128 - 180 100% 180
Large 180 - 256 100% 256
Small 256 - 362 100% 362
Small 362-512 100% 512
Boulder -
Medium 512-1024 100% 1024
Large-Very Large | 1024 - 2048 100% 2048
Bedrock Bedrock > 2048 100% 5000
Total % of whole count 101 100%
Summary Data
Channel materials
D16 = 11.3 D84 = 50.8
D35 = 18.5 D95 = 63.9
D50 = 25.6 D100=] 90-128

Whittier Creek XS-7 on R7
Pebble Count Size Class Distribution
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Whittier Creek Existing Conditions Photographs
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Lower UTS5, upstream (12/12/17) Lower UTS5, downstream (12/12/17)




Whittier Creek Existing Conditions Photographs

Top of UT4a, downstream (12/12/17) UT4a, upstream (12/12/17)

Lower UT4a at bedrock, downstream (12/12/17) Upper UT4b, left bank (12/12/17)



Whittier Creek Existing Conditions Photographs

W
Middle UT4b, downstream (12/12/17)

Lower UT4b, downstream (4/9/18) Upper R7, upstream (12/12/17)



Whittier Creek Existing Conditions Photographs

B

Middle R7, right bank (12/12/17) Middle R7, downstream (12/12/17)




Whittier Creek Existing Conditions Photographs

Middle R7 at confluence with UT4b (4/9/18) Lower R7, left bank (4/9/18)



Whittier Creek Existing Conditions Photographs

TH FY 0 v B
o5 min AN & yE

Lower R7, downstream (4/9/18) Lower R7, upstream (4/9/18)

Lower R7, downstream (4/9/18) Lower R7, left bank (4/9/18)



APPENDIX B: (SITE PROTECTION INSTRUMENT)

The land required for the construction, management, and stewardship of this mitigation project includes
portions of the parcels listed below in Table B.1. The conservation easement boundaries are shown in Figure
B.1, and copies of the recorded survey plat are provided below.

Table B.1 Site Protection Instrument Summary
Whittier Creek Site — Option D Mitigation Project —- NCDMS Project No. 100020
Parcel Sl LGS LS Acreage
Landowners PIN County | Protection and Page g
Number Protected
Instrument Numbers
Charles D.
Holcomb, Michael .
CE-A | G.Holcomb, Elmer | 592600804164 | Surry | Conservation | Book 1635, 71—, o7
Easement Pages 43-57
E. Holcomb, and
Wilma F. Holcomb
Charles D.
Holcomb, Michael .
CE-B | G.Holcomb, Elmer | 592600804164 | Surry | Comscrvation | Book 1635, 1 o
Easement Pages 43-57
E. Holcomb, and
Wilma F. Holcomb
Charles D.
Holcomb, Michael .
CE-C | G.Holcomb, Elmer | 592600804164 | Surry | COmscrvation | Book 1655, 1 5,
Easement Pages 43-57
E. Holcomb, and
Wilma F. Holcomb
Charles D.
Holcomb, Michael .
CE-D | G.Holcomb, Elmer | 592600804164 | Surry | Conservation | Book1655, 1.28
Easement Pages 43-57
E. Holcomb, and
Wilma F. Holcomb
Conservation | Book 1655,
CE-E Angela D. Key 592600901044 | Surry Easement Pages 58-70 0.44
Conservation | Book 1655,
CE-F Angela D. Key 592600901044 | Surry Easement Pages 58-70 3.66

A conservation easement has been obtained and recorded from the current landowners for the entire project.
The easement and survey plat was reviewed and approved by NCDMS and State Property Office (SPO) and
is now held by the State of North Carolina. The easements were recorded into Deed Book 1655 Pages 43-70
and the surveyed plat was recorded into Plat Book 35 Page 166 at the Surry County Register of Deeds on
December 20, 2018. The secured conservation easement allows Baker to proceed with the restoration project
and restricts the land use in perpetuity.

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020
MITIGATION PLAN (FINAL)



~ | Charles D. Holcomb,
Michael G. Holcomb,
Elmer E. Holcomb, and
4 Wilma F. Holcomb
PIN: 5926-00-80-4164
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a Angela D. Key
: IN: 5926-00-90-1044
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- 0 100 200 400 S Figure B.1 Site Protection Instrument Map
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CERTIFICA F_SURVEY AND ACCURACY:

I, __HAMPTON JAMES LARK  CERTIFY THAT THIS PLAT WAS
DRAWN UNDER MY SUPERVISION FROM AN ACTUAL SURVEY MADE
UNDER MY SUPERVISION FROM DEED DESCRIPTION(S) RECORDED IN
DB: PG: DB: PG: AND
PB:__9 PG: 64 _; THAT THE BOUNDARIES NOT SURVEYED
ARE INDICATED AS DRAWN FROM INFORMATION AS REFERENCED;
THAT THE RATIO OF PRECISION AS CALCULATED DOES NOT EXCEED
_ 1:10,000 . THAT THE GPS PORTION OF THIS PROJECT WAS TO
PERFORM A GRID TIE TO THE NC STATE PLANE COORDINATE SYSTEM
AND INFORMATION USED IS SHOWN & NOTED HEREON: THAT THIS
PLAT WAS PREPARED IN ACCORDANCE WITH G.S. 47-30 AS
AMENDED.

I ALSO HEREBY CERTIFY THAT THIS PLAT IS OF ONE OF THE

FOLLOWING: GS 47-30 F(11) D; THAT THE SURVEY IS OF ANOTHER
CATEGORY, SUCH AS THE RECOMBINATION OF EXISTING PARCELS, A
COURT—ORDERED SURVEY, OR OTHER EXCEPTION TO THE DEFINITION

SURRY COUNTY, NORTH CAROLINA

THIS PLAT DOES NOT CREATE A SUBDIVISION OF PROPERTY IN SURRY COUNTY.
THE PURPOSE OF THIS SURVEY IS TO IDENTIFY THE CONSERVATION EASEMENT
AREAS ONLY. NO TRANSFER OF PROPERTY iS TAKING PLACE.

i
l,‘&fﬂg\.ﬁ&ﬁﬂ!ﬂé/ REVIEW OFFICER FOR SURRY COUNTY, CERTIFY THAT
THE MAP OR PLAT TO WHICH THIS CERTIFICATION IS AFFIXED MEETS ALL

STATUTORY REQUIREMENTS FOR RECORDING FOR WHICH THE REVIEW OFFICER HAS
RESPONSIBILITY AS PROVIDED BY LAW.

OF SUBDIVISION.

GPS METADATA
CLASS OF SURVEY: HORIZONTAL:A VERTICAL:C
FIELD PROCEDURE: STATIC NETWORK
DATES: 01/17/18—01/18/18

DATUM: NADB3(2011) NAVD 88
EPOCH: 2010
GEOID: 128
AVERAGE COMBINED FACTOR:1.00002263
POSITIONAL ACCURACY:
UNITS: USFT

CORS USED: DOBS, NCSR, NCWC, NCST

WITNESS MY ORIGINAL SIGNATURE, LICENSE NUMBER, AND SEAL THIS

__3RD__ DAY OF _DECEMBER |

HORIZONTAL: 0.03 VERTICAL: 0.06

2018, AD.

SURVEYOR'S NOTES:

1. ALL DISTANCES AND COORDINATES ARE GROUND
MEASUREMENTS IN US SURVEY FEET UNLESS

OTHERWISE NOTED.
2. AREAS CALCULATED BY THE COORDINATE METHOD.

3. PROPERTY SUBJECT TO ALL EASEMENTS, RIGHT OF WAYS
AND RESTRICTIONS THAT ARE RECORDED, UNRECORDED,
WRITTEN AND UNWRITTEN.

4. SURRY COUNTY GIS WEBSITE USED TO IDENTIFY

ADJOINING PROPERTY OWNERS.

5. THE PROFESSIONAL SURVEYOR HAS MADE NO
INVESTIGATION OR INDEPENDENT SEARCH FOR EASEMENTS,
RIGHT OF WAYS, ENCUMBRANCES, RESTRICTIVE
COVENANTS, CORRECT OWNERSHIP OR ANY OTHER FACTS
THAT AN ACCURATE AND CURRENT TITLE SEARCH MAY
DISCLOSE. A NC LICENSED ATTORNEY SHOULD BE
CONSULTED.

6. BY GRAPHIC DETERMINATION, NO PORTION OF THE SUBJECT

PROPERTY APPEARS TO LIE WITHIN A SPECIAL FLOOD HAZARD

AREA (SFHA) AS DETERMINED BY THE F.E.M.A. MAP#
37105926004 & 3710592400J DATED 8/18/2009.

7. THE RIGHT OF WAY WIDTH REQUIRED FOR OVERHEAD
DISTRIBUTION POWER LINES OF ANY VOLTAGE iS NORMALLY A

40—FOOT CORRIDOR (20 FEET ON EACH SIDE) PER

SURRY—YADKIN E.M.C. SEE DB: 295 PG: 917 IN WHICH NO
WIDTH IS GIVEN.

8. UTILITIES WERE LOCATED BASED ON VISIBLE ABOVE GROUND
STRUCTURES, THEREFORE THE LOCATION OF UNDERGROUND
UTILITIES ARE APPROXIMATE OR MAY BE PRESENT AND NOT
SHOWN HEREON. CALL 1-800—632-4949 BEFORE DIGGING.

9. PROPERTY IS ZONED RA. REFER TO SURRY COUNTY, NC CODE

OF ORDINANCES.

10.

ALL EXISTING FENCES WITHIN THE CONSERVATION EASEMENT

AREAS ARE TO BE REMOVED AND NEW FENCING INSTALLED

FOR LIVESTOCK EXCLUSION IS TO BE PLACED OUTSIDE OF THE

CONSERVATION EASEMENT.

Ol

ONE INCH = ONE HUNDRED EIGHTY FEET

180'

360’

- —

540

REVIEW OFFICER UV pafle /7
5/8" RBC (1) POB /
N: 960891.43" I
E: 1528553.05'

MICHAEL R. ATKINS £ WIFE,
FRANCES G. ATKINS
PiIN: 5926-00-81-2417
DB: 11586 PG: 366
PB: 9 PG: 64, LOT |

N 78°46'01" W 603.89'

FROM CONTROL POINT 1 X

CONTROL
POINT 2

CONSERVATION

0.67 ACRE

EASEMENT AREA A:

5/8" RBC (18) POB

N: 959910.83'

E: 1528343.43"

S 42°54'05" W 1178.06"
FROM CONTROL POINT 1

BOUNDARY LINES FOLLOWS THE
CENTER LINE OF WHITTIER CREEK
FOR LINE CALLS L52-L55

J. DIXON BROWN 4 WIFE,
HARRIETTE C. BROWN

PIN: 5925-00-79-5737
DB: 1104 PG: 407

E:1

40 —j MAG NAIL (5}
SET IN ROCK
SURRY-YADKIN E.M.C. UTILITY LINE
SEE NOTE # 7 5/8" RBC (7) POB
N: 860573.45'

528743.09'

S 63°31°35" W 44941
FROM CONTROL POINT 1

DB: 1489 PG: 874

K {
0/7(/
0g. 3%

CHARLES DEAN HOLCOMB &
MICHAEL GENE HOLCOMB
. ELMER E. HOLCOMB & WIFE CONSERVATION
\ WILMA F. HOLCOMB (LE) EASEMENT AREA B:
: PIN: 5926-00-80-4164 0.57 ACRE

CONSERVATION
EASEMENT AREA C:

0.34 ACRE

CONSERVATION

1.28 ACRES

EASEMENT AREA D:

PLAT BOOK \35

REGISTER OF DEEDS ¢

FRANCES F. ATKINS, TRUSTEE
CLAYTON FULK (LE)
PIN: 5926-00-91-0590
DB: 1354 PG: 825, TRACT 2

REF.: DB: 1218 PG: 345, TRACT 2

PB: 9 PG: 64, LOT 2

Re,
%y

PLAT BOOK:

35 PAGE: ((c

N: 959864.73'
E: 1528790.01°

5/8" RBC (13) POB

S22°26'21" W 808.68'
FROM CONTROL POINT 1

CERTIFICATE OF OWNERSHIP_AND DEDICATION: VICINI I Y MAP
REG'STERED( TH'S?;VHE 20 oay oF Deceimlper WE, THE UNDERSIGNED, CERTIFY THAT WE ARE THE OWNER OF THE (NOT TO SCALE)
/ 25 PROPERTY SHOWN AND DESCRIBED HEREON AND ACCEPT AND ADOPT
208 ar f_ AND RECORDED IN THIS PLAT AND THE CONSERVATION EASEMENTS WITH OUR FREE @51 &2
pace (L BY. CONSENT AND DEDICATE, GRANT AND CONVEY AN EASEMENT OVER pEE
: OUR ADJACENT PROPERTY FOR,ACCESS TO AND FROM THE 5
, N EASEMENTS)\SET FORTH HEREIN. .3 A
s Q&( @Lsﬁ)wv Yy 2-1% -, oo 52 Wy
A Dy pldn it B '_/ {. &O\’\\)gc\‘\ \v %lﬁ’ 4/1/]/
S DEAN HOLCOME 1* DATE = A8
< — . ) b
S aneun, DA Lomn ool Coope Mool 1a/i5/ Sn S SUBJECT
, Gova Walley IA/5]ig w g PROPERTY &
MICHAEL GENE HOLCO! DATE & 2 3
)13/ 1% 2 s 7
- 13)/3, S 3 S5
b z 28
ELMER E. HOLCOMB DATE JOAZg &
S It
7
Wl 2 H0le b1 1915 8
MZF. HOLCOMB DATE
£ /Z/ /R/3 75
/ ANGELA D. KEY DATE
/ LEGEND:
FRANCES F. ATKINS »
TOP OF 48" CMP INLET | PN 556 00D s «,) 5/8” RBR W/CAP SET IN CONCRETE
SE CORNEROF LOT 28 PORTION OF TRACT #3, DB: 336 PG:41 4 ® UNMARKED POINT
SW CORNER OF LOT 3 / PORTION OF LOT 3, PB 9: PG: G4 . -
PB: 0 PG: 64 (@) SET 5/8” REBAR W/ "CE” CAP
I » » »
2°34'27'EK S 73°4954" E © SET 1” IRON PIPE W/ "KEE” CAP
N8 . 133.75' S 7349'54" £
200.00 = A RAILROAD D SET MAG NAIL
CONTROL 5 SPIKE
® EXISTING IRON PIN (AS NOTED)
4 N UTILITY POLE
] eoh ™ ~— T Q) TELEPHONE PEDESTAL
CONSERVATION - — A
B @5) P08 , EASEMENT AREA E: o 7 NOT TO SCALE (NTS)
N: 960838.94' ‘ 0.44 ACRE CE CONSERVATION EASEMENT LINE
E: 1529359.14' ; y
152030 14 R3S B 5} / BOUNDARY LINE NOT SURVEYED
FROM CONTROL POINT 1 S~ gl 8 [ E BOUNDARY LINE SURVEYED
L29. | & . TOTAL CONSERVATION
__________ (29) (28) - o _
- - = — &— / gs EASEMENT AREA: NCDOT RIGHT OF WAY (R/W) TYPICAL
TR 3 @ Tov— TG /&R 6.96 ACRES ——— —  UTILITY RIGHT OF WAY (R/W) TYPICAL
e (35) e~ — TIE LINE ONLY
93.11'\~/ S 2 T /
« % F 6’_:;@ s & —— — —— ———  ADJOINING DEED LINES
S : / S & x —— X—— FENCE
s 54 I8 ® FA ANGELA D. KEY
0%9 # P4 &g o // PIN: 5926-00-90-5577 OVERHEAD WIRE
/- 4 ey & DB: 1332 PG: 199
S 7 nk PB: 24 PG: 57 ASPHALT
o j¢$ 12 P / PORTION OF LOT 5, PB: 9 PG: 64
R S 75550 GRAVEL
ARSI 230,101 ® 12 1P
) # LN / BRIDGE
. (37 SHED
; x STREAM
BEVERLY A. FULK
= ></ PIN: 5926-00-90-9010 CONCRETE DRIVE
g DB: 1199 PG: 867, TRACT TWO
- D BARN / PB: O PG: 64, LOT 4 ¢ LOT |-B SOIL ROADBED
3 CONSERVATION EASEMENT AREA
S8 essrsre o, / g PLAT BOOK
g™ 21612 3% = DEED BOOK
(39) O 5 ’ ‘ = N PAGE
, GRID NORTH RBR REBAR
NAD 83 (2011) RBC REBAR WITH ID CAP
P IRON PIPE
IPC IRON PIPE WITH CAP
= R/W RIGHT OF WAY
NAD NORTH AMERICAN DATUM 1983
TV NAVD NORTH AMERICAN VERTICAL DATUM
EASEMENT AREA F- SPC STATE PLANE COORDINATES
3.66 ACRES NGS NATIONAL GEODETIC SURVEY
CF COMBINED FACTOR
CE CONSERVATION EASEMENT
POB POINT OF BEGINNING
CMP CORRUGATED METAL PIPE

ANGELA D. KEY
PIN: 5926-00-90-1044

PORTION OF DB: 1153 PG: 678
PORTION OF LOT 5, PB: 9 PG: 64

CONSERVATION EASEMENT

A CONSERVATION EASEMENT SURVEY FOR

THE STATE OF NORTH CAROLINA,

NCDEQ: DIVISION OF MITIGATION SERVICES

"WHITTIER CREEK"
NO'S. 86 Bl & 86-BH DMS SITE ID NO. 100020

PARCEL IDENTIFICATION #°S: 5926—00—-80—4164 & 5926—00-90—1044

CURRENT OWNER(S) LISTED AS:

CHARLES DEAN HOLCOMB & MICHAEL GENE HOLCOMB,
ELMER E. HOLCOMB & WILMA F. HOLCOMB (LIFE ESTATE)

ANGELA D. MEADOWS

SITE ADDRESS: ROCK HILL CHURCH ROAD, ARARAT, NC 27007

DEED REFERENCES:

DEED BOOK: 1489 PAGE: 874 PLAT BOOK 9 PAGE 64, LOT 6
DEED BOOK: 1153 PAGE: 678 PLAT BOOK 9 PAGE 64, LOT 5
ELDORA TOWNSHIP, SURRY COUNTY, NORTH CAROLINA

SURVEY BY: CB,JB,JN,DD
SURVEY DATES: 04/17/18—10/23/18

DRAWN BY: LDP/NH CHECKED BY: HJL

JOB #180104~CE

A GRID DISTANCE OF 672.41 FEET FROM CONTROL

P OIN

DATE:

7 CORNER-NC DMS CAP (TYPICAL)

LINE] BEARING |DISTANCE [LINE| BEARING |DISTANCE &/

L1 ] S79°5520"E | 2855 | L29 [N 89°20'29"W| 78.08 & SPO FILE
L2 [S72°0551°E | 40.33 | L30 [N 20°4752"E | 178,17 NVICHALL P SIVIVIONS £ WirE. o— / P

[3 |S66°3703"E | 36.02 | 131 [N25°5104°E| 70.68 FRANKIE R. SIMMONS 0 12" 1P / Nezoeorw reame _ L 34" 1P

L4 | S64°12°23"E 14.53' L32 [S24°34'23"W | 43.7¢6' PIN: 5925-00-89-3 126 \ - - N 88°06°07" w 403—52,- -

L5 |S25°2735'E | 53.61 | L33 ]S 26°4710°W| 4455 DB: 395 PG: 740 | V\ - 8 | N :

L6 |N89°3555"W| 103.92° | L34 | S 28°3905°E | 101.72" 1/2" RBR - \ 9

L7 [N 03°5702°W| 39.64 [ 135 [N 57°2040°E | _105.70° I PAVEMENT) \ /

L8 |S33°5542°E | _48.44 | 136 | S 89°0029°E | 79.96'

L9 [S25°2735°E | 4445 | L37 S 12°1128°W| 90.38' !

L10 [ S89°3555"E | 06.00 | L38 |S 71°4845°W| 63.48' COORDINATE TABLE (USFT) /

L11 [S36°0533 E | 100.02_ | 139 | N63°54'33" E | 100.00° # NORTHING | EASTING # NORTHING | EASTING # NORTHING | EASTING DONNIE F. SHOCKLEY & WIFE

L12 [S28°30'05"E | 99.87 | L40 |N55°3427°E | 100.00° 1 96089143 | 1528553.05 17 96002634 | 1528836.70 33 060485.80 | 1529203.02 Sy —— DANA F. SHOCKLEY

L13 [N 02°14'07°W|_ 105.63 | L41 [N 88°0607° W| 10053 P 060853.42 | 1528665.68 18 959910.83 | 1528343.43 34 060569.01 | 1520244.08 PIN: 5925.00.59.9 | £9 PIN: 5925-00-98-9869

L14 |S 7124845 W] 9428 |L42 [N88°0607"W| 27.58 3 960661.32 | 1528796.93 19 95998827 | 1528643.81 35 960568.09 | 1529324.94 PORTION OF DB: 1638 PG: 9 DB: 1530 PG: 744

L15 [N19°3156" W| _46.50° | 143 [N 88°0607° W| 9.79° : : : ' : . 9 PG

T16 [N320935 E| 156 17 144 TN 245556 W 34 35 4 960612.91 1528819.97 20 960000.80 | 1528752.87 36 96042935 | 1520261.49 PORTION OF LOT 7, PB: 9 FG: G4 PORTION OF LOT 7, PB: 9 FPG: 64

L7 [N785011E | 6805 145 TN 2954 " W S5 5 960613.64 | 1528716.05 21 959880.60 | 1528671.64 37 960301.05 | 1529115.36

L18 [N 78°5011°E | 111.17° | L46 |N 34°0854°W| 36.08 6 960851.89 1528555.78 22 959831.56 1528689.03 38 960202.93 1528978.28 GRID TIE INFORMATION

L19 [S32°0933° W| 152.61 | L47 |[N37°1536°W| 41.16' 7 960573.45 | 1528743.00 23 959802.46 | 1528600.46 39 960060.25 | 1529008.02 EVISION:
L20 | S19°31'66"E | 52.03° | 48 |[N40°0T49°W| 37.77 8 960572.78 1528839.08 24 959758.28 1528407.63 40 960075.45 1529223.61 CONTROL POINT #1 CONTROL POINT #2 :
L21 [S71°4845°W]| 93.23 | 49 |[N41°3820°W| 45.93 9 960491.96 | 1528898.00 25 960838.04 | 1520350.14 41 960004.43 | 1529365.60 RBC "KEE" RBC "KEE" SHEET SIZE:
L22 [N 22°4923"W| 165.50 | L50 [N 40°4604"W| _34.78 10 960404.32 | 1528945.89 26 060833.56 | 1520434.61 42 050074.39 | 1529520.30 STATE PLANE COORDINATES ~ STATE PLANE COORDINATES

23 NBe0iTTE B e —a48 1 96022013 | 1528892.68 27 960746.40 | 1520406.47 43 950886.04 | 1529501.21 N: 960773.79" N: 960892.43"

25| S 865695 E T 464 To5 IN GO W 0% 12 960325.68 | 1528888.56 28 960607.88 | 152034313 44 95093122 | 1520233.22 E: 1520145.38' E: 1528483.52

26 [ SE5 40 E | 2165 T TN 455w 5359 13 959864.73 | 1528790.01 29 960608.78 | 1520265.06 45 950884.55 | 1528850.32 ELEV: 1033.76' ELEV: 1013.19'

197 | S 80°2046°E | 1374 | 155 N5 4727 W 5489 14 059835.31 | 1528700.44 30 06077534 | 1529328.32 CF: 1.00002209 CF: 1.00002317

128 [S 17°5340° W] 91.58' 15 950879.13 | 1528684.80 31 060315.05 | 1528994.66 o

16 960012.99 | 1528769.05 32 960372.08 | 1529083.65 *CONTROL POINT # BEING LOCATED S 7950°14” E

18°Xx24”

SHEET # 1 OF 1 SCALE: 1°=180"

P.O. Box 2566
Asheville, NC 28802
(828) 575—-9021

www. keemap.com
License # C—3039



APPENDIX C: (CREDIT RELEASE SCHEDULE)

All credit releases will be based on the total credits generated as reported by the as-built survey of the mitigation
site. Under no circumstances shall any mitigation project be debited until the necessary Department of the
Army (DA) authorization has been received for its construction or the District Engineer (DE) has otherwise
provided written approval for the project in the case where no DA authorization is required for construction of
the mitigation project. The DE, in consultation with the NCIRT, will determine if performance standards have
been satisfied sufficiently to meet the requirements of the release schedules below. In cases where some
performance standards have not been met, credits may still be released depending on the specifics of the case.
Monitoring may be required to restart or be extended, depending on the extent to which the site fails to meet
the specified performance standard. The release of project credits will be subject to the criteria described in
Table C.1 as follows:

Table C.1 Stream Credit Release Schedule
Whittier Creek Site — Option D Mitigation Project - NCDMS Project No. 100020
Credit ILF/NCDMS
Release Release Activity Interim Total
Milestone Release Released
1 Site Establishment 0% 0%
) Completion of all initial physical and biological 30% 30%
improvements made pursuant to the Mitigation Plan ° ?
3 Year 1 monitoring report demonstrates that channels are 10% 40%
stable and interim performance standards have been met ° ?
4 Year 2 monitoring report demonstrates that channels are 10% 50%
stable and interim performance standards have been met ° ’
5 Year 3 monitoring report demonstrates that channels are 10% 60%
stable and interim performance standards have been met ° °
* Year 4 monitoring report demonstrates that channels are 50, 65%
6 stable and interim performance standards have been met ? (75%")
7 Year 5 monitoring report demonstrates that channels are 10% 750/2*
stable and interim performance standards have been met ° (85% )
g* Year 6 monitoring report demonstrates that channels are 59 80%
stable and interim performance standards have been met ? (90%")
Year 7 monitoring report demonstrates that channels are 0
90%
9 stable, and performance standards have been met and 10% 100%™
project has been approved for closeout ( o)
* Please note that vegetation data may not be required with monitoring reports submitted during these monitoring
years unless otherwise required by the Mitigation Plan or directed by the NCIRT.
**10% reserve of credits to be held back until the bankfull event performance standard has been met.

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020
MITIGATION PLAN (FINAL)



The following conditions apply to all the credit release schedules:

a. A reserve of 10% of a site’s total stream credits will be released after four bankfull events have occurred,
in separate years, provided the channel is stable and all other performance standards are met. In the event that
less than four bankfull events occur during the monitoring period, release of these reserve credits is at the
discretion of the NCIRT.

b. After the second milestone, the credit releases are scheduled to occur on an annual basis, assuming that the
annual monitoring report has been provided to the USACE in accordance with Section IV (General Monitoring
Requirements) of the 2016 Wilmington District Stream and Wetland Compensatory Mitigation Update, and
that the monitoring report demonstrates that interim performance standards are being met and that no other
concerns have been identified on-site during the visual monitoring. All credit releases require written approval
from the USACE.

c. The credits associated with the final credit release milestone will be released only upon a determination by
the USACE, in consultation with the NCIRT, of functional success as defined in the Mitigation Plan.

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020
MITIGATION PLAN (FINAL)



APPENDIX D: (FINANCIAL ASSURANCE)

Pursuant to Section IV H and Appendix III of the NC Division of Mitigation Services’ In-Lieu Fee Instrument
dated July 28, 2010, the North Carolina Department of Environmental Quality has provided the USACE-
Wilmington District with a formal commitment to fund projects to satisfy mitigation requirements assumed by
NCDMS. This commitment provides financial assurance for all mitigation projects implemented by the
program.

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020,
MITIGATION PLAN (FINAL)



APPENDIX E: (MAINTENANCE PLAN)

The site will be monitored on a regular basis and a physical inspection of the site will be performed at least
once a year throughout the post-construction monitoring period until performance standards are met. These
site inspections may identify issues that require routine maintenance. Routine maintenance is most likely to
be expected in the first two years following site construction and may include the following components as
described below in Table E.1:

Table E.1 Routine Maintenance Components
Whittier Creek Site — Option D Mitigation Project — NCDMS Project No. 100020

Component/Feature

Maintenance through project close-out

Stream

Routine channel maintenance and repair activities may include modifying in-stream
structures to prevent piping, securing loose coir matting, and supplemental installations of
live stakes and other target vegetation along the project reaches. Areas of concentrated
stormwater and floodplain flows that intercept the channel may also require maintenance to
prevent streambank failures and head-cutting until vegetation becomes established.

Vegetation

Vegetation will be maintained to ensure the health and vigor of the targeted plant
community. Routine vegetation maintenance and repair activities may include supplemental
planting, pruning, and fertilizing. Exotic invasive plant species will be treated by mechanical
and/or chemical methods. Any invasive plant species control requiring herbicide application
will be performed in accordance with NC Department of Agriculture (NCDA) rules and
regulations.

Site Boundary

Site boundaries will be demarcated in the field to ensure clear distinction between the
mitigation site and adjacent properties. Boundaries shall be identified by fence, marker,
bollard, post, or other means as allowed by site conditions and/or conservation easement.
Boundary markers disturbed, damaged, or destroyed will be repaired and/or replaced on an
as needed basis.

Farm Road Crossing

The farm road crossings within the site may be maintained only as allowed by the recorded
Conservation Easement, deed restrictions, rights of way, or corridor agreements. Culverts
and fords located at crossings outside of the easement will be maintained for stability and to
maintain flow whenever possible with respect to these restrictions.

Beaver Management

Routine maintenance and repair activities caused by beaver activity may include
supplemental planting, pruning, and dam breeching, dewatering, and/or removal. Beaver
management will be performed in accordance with US Department of Agriculture (USDA)
rules and regulations using accepted trapping and removal techniques only within the project
boundary.

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020

MITIGATION PLAN (FINAL)




APPENDIX F: (DWR STREAM IDENTIFICATION FORMS)
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NC DWQ Stream Identification Form Version 4.11 uv{%‘a P“"J
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3. In-channel structure: ex. riffle-pool, step-
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APPENDIX G: (NC-SAM AND NC-WAM ASSESSMENT FORMS)

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020
MITIGATION PLAN (FINAL)



NC SAM FIELD ASSESSMENT FORM R7 (Whittier Creek)
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic quadrangle,
and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same property, identify and
number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User Manual for detailed descriptions
and explanations of requested information. Record in the “Notes/Sketch” section if supplementary measurements were performed. See the
NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT/SITE INFORMATION:

1. Project name (if any): Whittier Creek 2. Date of evaluation: 4/9/2018

3. Applicant/owner name: Baker Engineering 4. Assessor name/organization: Scott King / Kristi Suggs

5. County: Surry 6. Nearest named water body

7. River basin: Yadkin on USGS 7.5-minute quad: Ararat River

8. Site coordinates (decimal degrees, at lower end of assessment reach): 36.3770, -80.5980

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): R7 (Whittier Creek) 10. Length of assessment reach evaluated (feet): 1,598

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 6 [JUnable to assess channel depth.
12. Channel width at top of bank (feet): 21 13. Is assessment reach a swamp steam? []Yes [JNo

14. Feature type: [XPerennial flow [Jintermittent flow []Tidal Marsh Stream
STREAM CATEGORY INFORMATION:

15. NC SAM Zone: [] Mountains (M) X] Piedmont (P) [ Inner Coastal Plain (1) [] Outer Coastal Plain (O)
16. Estimated geomorphic AN J

valley shape (skip for LA ~ KB

Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [JSize1(<0.1mi®) []Size2(0.1to<0.5mi®) [XSize 3 (0.5to <5 mi?) [ISize 4 (=5 mi?)

for Tidal Marsh Stream)
ADDITIONAL INFORMATION:
18. Were regulatory considerations evaluated? [X]Yes [[INo If Yes, check all that apply to the assessment area.

[Jsection 10 water [Classified Trout Waters [Cwater Supply Watershed (11 (] Clin v [Jv)
[JEssential Fish Habitat [JPrimary Nursery Area [] High Quality Waters/Outstanding Resource Waters
[JPublicly owned property [CJNCDWR Riparian buffer rule in effect  [JNutrient Sensitive Waters
[JAnadromous fish [1303(d) List [JCAMA Area of Environmental Concern (AEC)
[(JDocumented presence of a federal and/or state listed protected species within the assessment area.

List species:

[IDesignated Critical Habitat (list species)
19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached? [JYes XINo

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)

XA Water throughout assessment reach.
s No flow, water in pools only.
Cc No water in assessment reach.

2. Evidence of Flow Restriction —assessment reach metric
A At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates, debris jams,
beaver dams).

XB Not A

3. Feature Pattern — assessment reach metric
XA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
=} Not A

4. Feature Longitudinal Profile —assessment reach metric
XA Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming, over
widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of these
disturbances).
[} Not A

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
A < 10% of channel unstable
B 10 to 25% of channel unstable
Xic > 25% of channel unstable



6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

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

s I8 Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area, leaky
or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

Xc Xc Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision, disruption
of flood flows through streamside area] or too much floodplain/intertidal zone access [examples: impoundments, intensive
mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a man-made feature on an
interstream divide

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

Check all that apply.

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

XB Excessive sedimentation (burying of stream features or intertidal zone)

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

) Odor (not including natural sulfide odors)

= Current published or collected data indicating degraded water quality in the assessment reach. Cite source in “Notes/Sketch”

section.

XIF Livestock with access to stream or intertidal zone

XaG Excessive algae in stream or intertidal zone

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

i Other: (explain in “Notes/Sketch” section)

N Little to no stressors

8. Recent Weather —watershed metric (skip for Tidal Marsh Streams)

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a drought.

Ca Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

Xc No drought conditions

9. Large or Dangerous Stream — assessment reach metric
[dyes XNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).
10. Natural In-stream Habitat Types — assessment reach metric
10a. Xlyes [No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 12)
10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)
A Multiple aquatic macrophytes and aguatic mosses LIF 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) b E G Submerged aquatic vegetation
XB Multiple sticks and/or leaf packs and/or emergent 5 % [H Low-tide refugia (pools)
vegetation x = C Sand bottom
[c Multiple snags and logs (including lap trees) 23 19 5% vertical bank along the marsh
XD 5% undercut banks and/or root mats and/or roots 0= Ok Little or no habitat
in banks extend to the normal wetted perimeter
e Little or no habitat
REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS
11. Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

11a. [Jyes [XINo Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
XA Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
Cc Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffle sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged. Check
at least one box in each row (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams). Not Present (NP) = absent, Rare
(R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative percentages
should not exceed 100% for each assessment reach.
NP

Bedrock/saprolite

Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

Sand (.062 — 2 mm)

Silt/clay (< 0.062 mm)

Detritus

Artificial (rip-rap, concrete, etc.)

OXXOOOXX

XOOOOOdd=
OO0OxXOOOOe
< e
I

11d. [JYes [JNo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)



12.

13.

14.

15.

16.

17.

18.

Aquatic Life — assessment reach metric (skip for Tidal Marsh Streams)
12a. XIyes [No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [ JNo Water []Other:

12b. XIyes [No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check all that
apply. If No, skip to Metric 13.

>1 Numbers over columns refer to “individuals” for Size 1 and 2 streams and “taxa” for Size 3 and 4 streams.
[CJAdult frogs

[JAquatic reptiles

[CJAquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[IBeetles

Xcaddisfly larvae (T)

[JAsian clam (Corbicula)

X Crustacean (isopod/amphipod/crayfish/shrimp)

[JDamselfly and dragonfly larvae

[IDipterans

[(IMayfly larvae (E)

[(IMegaloptera (alderfly, fishfly, dobsonfly larvae)
[IMidges/mosquito larvae

[IMosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
[IMussels/Clams (not Corbicula)

Xlother fish

Xlsalamanders/tadpoles

X Snails

[Istonefly larvae (P)

Tipulid larvae

[Oworms/leeches

(0

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and upland runoff.
LB RB

A A Little or no alteration to water storage capacity over a majority of the streamside area
s I8 Moderate alteration to water storage capacity over a majority of the streamside area
Xc Xc Severe alteration to water storage capacity over a majority of the streamside area (examples: ditches, fill, soil compaction,

livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A A Majority of streamside area with depressions able to pond water = 6 inches deep
=] I8 Majority of streamside area with depressions able to pond water 3 to 6 inches deep
Xc Xc Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the normal
wetted perimeter of assessment reach.

LB RB
Oy Oy Are wetlands present in the streamside area?
XIN XIN

Baseflow Contributors —assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams)
Check all contributors within the assessment reach or within view of and draining to the assessment reach.

XA Streams and/or springs (jurisdictional discharges)

s Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

Cc Obstruction passing flow during low-flow periods within the assessment area (beaver dam, leaky dam, bottom-release dam, weir)
XD Evidence of bank seepage or sweating (iron in water indicates seepage)

XE Stream bed or bank soil reduced (dig through deposited sediment if present)
F None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)

s Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Cc Urban stream (= 24% impervious surface for watershed)

I [») Evidence that the streamside area has been modified resulting in accelerated drainage into the assessment reach

XE Assessment reach relocated to valley edge

OrF None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

XA Stream shading is appropriate for stream category (may include gaps associated with natural processes)
s Degraded (example: scattered trees)

[c Stream shading is gone or largely absent



19. Buffer Width — streamside area metric (skip for Tidal Marsh Streams)
Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out
to the first break.
Vegetated = Wooded
LB RB LB RB
XA XA OA OA > 100 feet wide or extends to the edge of the watershed
O OB [B [1B From 50 to < 100 feet wide
(Jc Oc [Oc [Oc From 30 to < 50 feet wide
[Oo OO0 XDb XD From 10 to < 30 feet wide
O O [Oe OE < 10 feet wide or no trees

20. Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated” Buffer Width).

LB RB

A A Mature forest

=] I8 Non-mature woody vegetation or modified vegetation structure

Xc Xc Herbaceous vegetation with or without a strip of trees < 10 feet wide

I [») I ]») Maintained shrubs
e = Little or no vegetation

21. Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)
Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but is
within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).
If none of the following stressors occurs on either bank, check here and skip to Metric 22: []
Abuts < 30 feet 30-50 feet
LB RB LB RB LB RB
OA OA  OA OA Oa OA Row crops
(08 OB [B [B (18 [B Maintained turf
Oc Oc [Oc Oc [Oc [Oc Pasture (no livestock)/commercial horticulture
Xpb XD [Xb XD XD XD Pasture (active livestock use)

22. Stem Density — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width).
LB RB
XA XA Medium to high stem density
B B Low stem density
(e Cc No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10 feet wide.
LB RB
XA XA The total length of buffer breaks is < 25 percent.
18 18 The total length of buffer breaks is between 25 and 50 percent.
Cc c The total length of buffer breaks is > 50 percent.

24. Vegetative Composition — streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to
assessment reach habitat.

LB RB

Oa A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native species,
with non-native invasive species absent or sparse.

XB XB Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or
communities missing understory but retaining canopy trees.

Cc c Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a. [JYes [XINo Was conductivity measurement recorded?
If No, select one of the following reasons. [_JNo Water []Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
OA <46 OB 46to<67 [Oc 67to<79 D 7910 <230 O =230

Notes/Sketch:




Draft NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name  Whittier Creek Date of Assessment  4/9/2018
Stream Category Pb3 Assessor Name/Organization  Scott King / Kristi Suggs
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(2) Flood Flow LOW
(3) Streamside Area Attenuation LOW
(4) Floodplain Access LOW
(4) Wooded Riparian Buffer MEDIUM
(4) Microtopography NA
(3) Stream Stability LOW
(4) Channel Stability LOW
(4) Sediment Transport HIGH
(4) Stream Geomorphology LOW
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality MEDIUM
(2) Baseflow HIGH
(2) streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation HIGH
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance HIGH
(2) Intertidal Zone Filtration NA
(1) Habitat HIGH
(2) In-stream Habitat HIGH
(3) Baseflow HIGH
(3) Substrate HIGH
(3) Stream Stability LOW
(3) In-stream Habitat HIGH
(2) Stream-side Habitat MEDIUM
(3) Stream-side Habitat MEDIUM
(3) Thermoregulation MEDIUM
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone NA
Overall MEDIUM




NC SAM FIELD ASSESSMENT FORM
Accompanies User Manual Version 2.1 Reach UT4

USACE AID #: NCDWR #:

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic quadrangle,
and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same property, identify and
number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User Manual for detailed descriptions
and explanations of requested information. Record in the “Notes/Sketch” section if supplementary measurements were performed. See the
NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT/SITE INFORMATION:

1. Project name (if any): Whittier Creek 2. Date of evaluation: 4/9/2018

3. Applicant/owner name: Baker Engineering 4. Assessor name/organization: Scott King / Kristi Suggs

5. County: Surry 6. Nearest named water body

7. River basin: Yadkin on USGS 7.5-minute quad: Ararat River

8. Site coordinates (decimal degrees, at lower end of assessment reach): 36.3773, -80.5995

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): uT4 10. Length of assessment reach evaluated (feet): 1,101

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 4.5 [JUnable to assess channel depth.
12. Channel width at top of bank (feet): 12 13. Is assessment reach a swamp steam? []Yes [JNo

14. Feature type: [XPerennial flow [Jintermittent flow []Tidal Marsh Stream
STREAM CATEGORY INFORMATION:

15. NC SAM Zone: [] Mountains (M) X] Piedmont (P) [ Inner Coastal Plain (1) [] Outer Coastal Plain (O)
16. Estimated geomorphic AN J

valley shape (skip for LA ~ KB

Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [JSize1(<0.1mi®) []Size2(0.1to<0.5mi®) [XSize 3 (0.5to <5 mi?) [ISize 4 (=5 mi?)

for Tidal Marsh Stream)
ADDITIONAL INFORMATION:
18. Were regulatory considerations evaluated? [X]Yes [[INo If Yes, check all that apply to the assessment area.

[Jsection 10 water [Classified Trout Waters [Cwater Supply Watershed (11 (] Clin v [Jv)
[JEssential Fish Habitat [JPrimary Nursery Area [] High Quality Waters/Outstanding Resource Waters
[JPublicly owned property [CJNCDWR Riparian buffer rule in effect  [JNutrient Sensitive Waters
[JAnadromous fish [1303(d) List [JCAMA Area of Environmental Concern (AEC)
[(JDocumented presence of a federal and/or state listed protected species within the assessment area.

List species:

[IDesignated Critical Habitat (list species)
19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached? [JYes XINo

1. Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)

XA Water throughout assessment reach.
s No flow, water in pools only.
Cc No water in assessment reach.

2. Evidence of Flow Restriction —assessment reach metric
A At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates, debris jams,
beaver dams).

XB Not A

3. Feature Pattern — assessment reach metric
XA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
=} Not A

4. Feature Longitudinal Profile —assessment reach metric
XA Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming, over
widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of these
disturbances).
[} Not A

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
A < 10% of channel unstable
B 10 to 25% of channel unstable
Xic > 25% of channel unstable



6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

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

XB XB Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area, leaky
or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

(e Cc Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision, disruption
of flood flows through streamside area] or too much floodplain/intertidal zone access [examples: impoundments, intensive
mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a man-made feature on an
interstream divide

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

Check all that apply.

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

s Excessive sedimentation (burying of stream features or intertidal zone)

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

) Odor (not including natural sulfide odors)

= Current published or collected data indicating degraded water quality in the assessment reach. Cite source in “Notes/Sketch”

section.

XIF Livestock with access to stream or intertidal zone

XaG Excessive algae in stream or intertidal zone

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

i Other: (explain in “Notes/Sketch” section)

N Little to no stressors

8. Recent Weather —watershed metric (skip for Tidal Marsh Streams)

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a drought.

Ca Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

Xc No drought conditions

9. Large or Dangerous Stream — assessment reach metric
[dyes XNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).
10. Natural In-stream Habitat Types — assessment reach metric
10a. Xlyes [No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 12)
10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)
A Multiple aquatic macrophytes and aguatic mosses LIF 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) b E G Submerged aquatic vegetation
XB Multiple sticks and/or leaf packs and/or emergent 5 % [H Low-tide refugia (pools)
vegetation x = C Sand bottom
c Multiple snags and logs (including lap trees) 23 19 5% vertical bank along the marsh
b 5% undercut banks and/or root mats and/or roots ~ © = Ok Little or no habitat
in banks extend to the normal wetted perimeter
e Little or no habitat
REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS
11. Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

11a. [Jyes [XINo Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
XA Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
Cc Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffle sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged. Check
at least one box in each row (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams). Not Present (NP) = absent, Rare
(R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative percentages
should not exceed 100% for each assessment reach.
NP

Bedrock/saprolite

Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

Sand (.062 — 2 mm)

Silt/clay (< 0.062 mm)

Detritus

Artificial (rip-rap, concrete, etc.)

I =

XXXOOCOCK P
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11d. [JYes [JNo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)



12.

13.

14.

15.

16.

17.

18.

Aquatic Life — assessment reach metric (skip for Tidal Marsh Streams)
12a. XIyes [No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [ JNo Water []Other:

12b. XIyes [No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check all that
apply. If No, skip to Metric 13.

>1 Numbers over columns refer to “individuals” for Size 1 and 2 streams and “taxa” for Size 3 and 4 streams.
[CJAdult frogs

[JAquatic reptiles

[CJAquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[IBeetles

[JCaddisfly larvae (T)

[JAsian clam (Corbicula)

[CJCrustacean (isopod/amphipod/crayfish/shrimp)

[JDamselfly and dragonfly larvae

[IDipterans

[(IMayfly larvae (E)

[(IMegaloptera (alderfly, fishfly, dobsonfly larvae)
[IMidges/mosquito larvae

[IMosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
[IMussels/Clams (not Corbicula)

Xlother fish

[Jsalamanders/tadpoles

X Snails

[Istonefly larvae (P)

Tipulid larvae

[Oworms/leeches

(0«

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and upland runoff.
LB RB

A A Little or no alteration to water storage capacity over a majority of the streamside area
XB I8 Moderate alteration to water storage capacity over a majority of the streamside area
Cc Xc Severe alteration to water storage capacity over a majority of the streamside area (examples: ditches, fill, soil compaction,

livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A A Majority of streamside area with depressions able to pond water = 6 inches deep
=] I8 Majority of streamside area with depressions able to pond water 3 to 6 inches deep
Xc Xc Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the normal
wetted perimeter of assessment reach.

LB RB
)% Xy Are wetlands present in the streamside area?
XIN N

Baseflow Contributors —assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams)
Check all contributors within the assessment reach or within view of and draining to the assessment reach.

XA Streams and/or springs (jurisdictional discharges)

s Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

Cc Obstruction passing flow during low-flow periods within the assessment area (beaver dam, leaky dam, bottom-release dam, weir)
I [») Evidence of bank seepage or sweating (iron in water indicates seepage)

XE Stream bed or bank soil reduced (dig through deposited sediment if present)
F None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)

s Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Cc Urban stream (= 24% impervious surface for watershed)

I [») Evidence that the streamside area has been modified resulting in accelerated drainage into the assessment reach

= Assessment reach relocated to valley edge

XIF None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
XB Degraded (example: scattered trees)

[c Stream shading is gone or largely absent



19. Buffer Width — streamside area metric (skip for Tidal Marsh Streams)
Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out
to the first break.
Vegetated = Wooded
LB RB LB RB
XA XA OA OA > 100 feet wide or extends to the edge of the watershed
O OB [B [1B From 50 to < 100 feet wide
(Jc Oc [Oc [Oc From 30 to < 50 feet wide
Obo Op XDb [Ob From 10 to < 30 feet wide
O O O XE < 10 feet wide or no trees

20. Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated” Buffer Width).

LB RB

A A Mature forest

=] XB Non-mature woody vegetation or modified vegetation structure

Xc [c Herbaceous vegetation with or without a strip of trees < 10 feet wide

I [») I ]») Maintained shrubs
e = Little or no vegetation

21. Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)
Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but is
within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).
If none of the following stressors occurs on either bank, check here and skip to Metric 22: []
Abuts < 30 feet 30-50 feet
LB RB LB RB LB RB
OA OA  OA OA Oa XA Row crops
(08 OB [B [B (18 [B Maintained turf
Xc Xc Xc Kc [Oc Oc Pasture (no livestock)/commercial horticulture
Opo Op [Ob [Ob Xpb [ID Pasture (active livestock use)

22. Stem Density — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width).
LB RB
XA XA Medium to high stem density
B B Low stem density
(e Cc No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10 feet wide.
LB RB
XA XA The total length of buffer breaks is < 25 percent.
18 18 The total length of buffer breaks is between 25 and 50 percent.
Cc c The total length of buffer breaks is > 50 percent.

24. Vegetative Composition — streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to
assessment reach habitat.

LB RB

Oa A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native species,
with non-native invasive species absent or sparse.

=} =} Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or
communities missing understory but retaining canopy trees.

Xc Xc Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a. [JYes [XINo Was conductivity measurement recorded?
If No, select one of the following reasons. [_JNo Water []Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
OA <46 OB 46to<67 [Oc 67to<79 D 7910 <230 O =230

Notes/Sketch:




Draft NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name  Whittier Creek Date of Assessment  4/9/2018
Stream Category Pb3 Assessor Name/Organization  Scott King / Kristi Suggs
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(2) Flood Flow LOW
(3) Streamside Area Attenuation LOW
(4) Floodplain Access MEDIUM
(4) Wooded Riparian Buffer LOW
(4) Microtopography NA
(3) Stream Stability LOW
(4) Channel Stability LOW
(4) Sediment Transport HIGH
(4) Stream Geomorphology LOW
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow HIGH
(2) streamside Area Vegetation MEDIUM
(3) Upland Pollutant Filtration MEDIUM
(3) Thermoregulation MEDIUM
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat MEDIUM
(2) In-stream Habitat HIGH
(3) Baseflow HIGH
(3) Substrate HIGH
(3) Stream Stability LOW
(3) In-stream Habitat HIGH
(2) Stream-side Habitat LOW
(3) Stream-side Habitat LOW
(3) Thermoregulation MEDIUM
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone NA
Overall LOW




NC SAM FIELD ASSESSMENT FORM Reach UT5
Accompanies User Manual Version 2.1

USACE AID #: NCDWR #:

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic quadrangle,
and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same property, identify and
number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User Manual for detailed descriptions
and explanations of requested information. Record in the “Notes/Sketch” section if supplementary measurements were performed. See the
NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT/SITE INFORMATION:

1. Project name (if any): Whittier Creek 2. Date of evaluation: 4/9/2018

3. Applicant/owner name: Baker Engineering 4. Assessor name/organization: Scott King / Kristi Suggs

5. County: Surry 6. Nearest named water body

7. River basin: Yadkin on USGS 7.5-minute quad: Ararat River

8. Site coordinates (decimal degrees, at lower end of assessment reach): 36.3779, -80.5999

STREAM INFORMATION: (depth and width can be approximations)

9. Site number (show on attached map): UT5 10. Length of assessment reach evaluated (feet): 765

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 25 [JUnable to assess channel depth.
12. Channel width at top of bank (feet): 11 13. Is assessment reach a swamp steam? []Yes [JNo

14. Feature type: [XPerennial flow [Jintermittent flow []Tidal Marsh Stream
STREAM CATEGORY INFORMATION:

15. NC SAM Zone: [] Mountains (M) X] Piedmont (P) [ Inner Coastal Plain (1) [] Outer Coastal Plain (O)
16. Estimated geomorphic AN J

valley shape (skip for LA ~ KB

Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [JSize1(<0.1mi®) [XSize2(0.1to<0.5mi®) []Size 3 (0.5to <5 mi?) [ISize 4 (=5 mi?)

for Tidal Marsh Stream)
ADDITIONAL INFORMATION:
18. Were regulatory considerations evaluated? [X]Yes [[INo If Yes, check all that apply to the assessment area.

[Jsection 10 water [Classified Trout Waters [Cwater Supply Watershed (11 (] Clin v [Jv)
[JEssential Fish Habitat [JPrimary Nursery Area [] High Quality Waters/Outstanding Resource Waters
[JPublicly owned property [CJNCDWR Riparian buffer rule in effect  [JNutrient Sensitive Waters
[JAnadromous fish [1303(d) List [JCAMA Area of Environmental Concern (AEC)
[(JDocumented presence of a federal and/or state listed protected species within the assessment area.

List species:

[IDesignated Critical Habitat (list species)
19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached? [JYes XINo

Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
XA Water throughout assessment reach.
s No flow, water in pools only.
[c No water in assessment reach.
Evidence of Flow Restriction — assessment reach metric
A At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates, debris jams,
beaver dams).
XiB Not A
3. Feature Pattern — assessment reach metric
%A A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).
B Not A

4. Feature Longitudinal Profile —assessment reach metric
XA Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming, over
widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of these
disturbances).
[} Not A

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
A < 10% of channel unstable
XB 10 to 25% of channel unstable
Oc > 25% of channel unstable



6. Streamside Area Interaction — streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

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

s I8 Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area, leaky
or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

(e Cc Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision, disruption
of flood flows through streamside area] or too much floodplain/intertidal zone access [examples: impoundments, intensive
mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a man-made feature on an
interstream divide

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

Check all that apply.

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

s Excessive sedimentation (burying of stream features or intertidal zone)

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

) Odor (not including natural sulfide odors)

= Current published or collected data indicating degraded water quality in the assessment reach. Cite source in “Notes/Sketch”

section.

XIF Livestock with access to stream or intertidal zone

XaG Excessive algae in stream or intertidal zone

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

i Other: (explain in “Notes/Sketch” section)

N Little to no stressors

8. Recent Weather —watershed metric (skip for Tidal Marsh Streams)

For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a drought.

Ca Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours

B Drought conditions and rainfall exceeding 1 inch within the last 48 hours

Xc No drought conditions

9. Large or Dangerous Stream — assessment reach metric
[dyes XNo Is stream is too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).
10. Natural In-stream Habitat Types — assessment reach metric
10a. Xlyes [No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 12)
10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)
A Multiple aquatic macrophytes and aguatic mosses LIF 5% oysters or other natural hard bottoms
(include liverworts, lichens, and algal mats) b E G Submerged aquatic vegetation
] Multiple sticks and/or leaf packs and/or emergent 5 % [H Low-tide refugia (pools)
vegetation x = C Sand bottom
c Multiple snags and logs (including lap trees) 23 19 5% vertical bank along the marsh
b 5% undercut banks and/or root mats and/or roots ~ © = Ok Little or no habitat
in banks extend to the normal wetted perimeter
XE Little or no habitat
REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS
11. Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

11a. [Jyes [XINo Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
XA Riffle-run section (evaluate 11c)
B Pool-glide section (evaluate 11d)
Cc Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. Inriffle sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged. Check
at least one box in each row (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams). Not Present (NP) = absent, Rare
(R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative percentages
should not exceed 100% for each assessment reach.
NP

Bedrock/saprolite

Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 — 64 mm)

Sand (.062 — 2 mm)

Silt/clay (< 0.062 mm)

Detritus

Artificial (rip-rap, concrete, etc.)

OOOO0OOXX
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11d. [JYes [JNo Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)



12.

13.

14.

15.

16.

17.

18.

Aquatic Life — assessment reach metric (skip for Tidal Marsh Streams)
12a. XIyes [No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [ JNo Water []Other:

12b. XIyes [No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check all that
apply. If No, skip to Metric 13.

>1 Numbers over columns refer to “individuals” for Size 1 and 2 streams and “taxa” for Size 3 and 4 streams.
[CJAdult frogs

[JAquatic reptiles

[CJAquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[IBeetles

[JCaddisfly larvae (T)

[JAsian clam (Corbicula)

[CJCrustacean (isopod/amphipod/crayfish/shrimp)

[JDamselfly and dragonfly larvae

[IDipterans

[(IMayfly larvae (E)

[(IMegaloptera (alderfly, fishfly, dobsonfly larvae)
[IMidges/mosquito larvae

[IMosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
[IMussels/Clams (not Corbicula)

Xlother fish

[Jsalamanders/tadpoles

X Snails

[Istonefly larvae (P)

Tipulid larvae

[Oworms/leeches

(0«

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and upland runoff.
LB RB

A A Little or no alteration to water storage capacity over a majority of the streamside area
s I8 Moderate alteration to water storage capacity over a majority of the streamside area
Xc Xc Severe alteration to water storage capacity over a majority of the streamside area (examples: ditches, fill, soil compaction,

livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A A Majority of streamside area with depressions able to pond water = 6 inches deep
=] I8 Majority of streamside area with depressions able to pond water 3 to 6 inches deep
Xc Xc Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the normal
wetted perimeter of assessment reach.

LB RB
Xy Xy Are wetlands present in the streamside area?
N N

Baseflow Contributors —assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams)
Check all contributors within the assessment reach or within view of and draining to the assessment reach.

XA Streams and/or springs (jurisdictional discharges)

s Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

Cc Obstruction passing flow during low-flow periods within the assessment area (beaver dam, leaky dam, bottom-release dam, weir)
XD Evidence of bank seepage or sweating (iron in water indicates seepage)

XE Stream bed or bank soil reduced (dig through deposited sediment if present)
F None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)

s Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
Cc Urban stream (= 24% impervious surface for watershed)

I [») Evidence that the streamside area has been modified resulting in accelerated drainage into the assessment reach

= Assessment reach relocated to valley edge

XIF None of the above

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

A Stream shading is appropriate for stream category (may include gaps associated with natural processes)
=] Degraded (example: scattered trees)

Xc Stream shading is gone or largely absent



19. Buffer Width — streamside area metric (skip for Tidal Marsh Streams)
Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out
to the first break.
Vegetated = Wooded
LB RB LB RB
XA XA OA OA > 100 feet wide or extends to the edge of the watershed
O OB [B [1B From 50 to < 100 feet wide
[Jc Oc [Oc [Oc From 30 to < 50 feet wide
Oo Op [Ob Ob From 10 to < 30 feet wide
O O XE XE < 10 feet wide or no trees

20. Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated” Buffer Width).

LB RB

A A Mature forest

XB XB Non-mature woody vegetation or modified vegetation structure

Cc [c Herbaceous vegetation with or without a strip of trees < 10 feet wide

I [») I ]») Maintained shrubs
e = Little or no vegetation

21. Buffer Stressors — streamside area metric (skip for Tidal Marsh Streams)
Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but is
within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).
If none of the following stressors occurs on either bank, check here and skip to Metric 22: []
Abuts < 30 feet 30-50 feet
LB RB LB RB LB RB
OA OA  OA OA Oa OA Row crops
(08 OB [B [B (18 [B Maintained turf
Oc Oc [Oc Oc [Oc [Oc Pasture (no livestock)/commercial horticulture
Xpb XD [Xb XD XD XD Pasture (active livestock use)

22. Stem Density — streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width).
LB RB
Ca A Medium to high stem density
B B Low stem density
Xc Xc No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10 feet wide.
LB RB
XA XA The total length of buffer breaks is < 25 percent.
18 18 The total length of buffer breaks is between 25 and 50 percent.
Cc c The total length of buffer breaks is > 50 percent.

24. Vegetative Composition — streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to
assessment reach habitat.

LB RB

Oa A Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native species,
with non-native invasive species absent or sparse.

=} =} Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native

species. This may include communities of weedy native species that develop after clear-cutting or clearing or
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or
communities missing understory but retaining canopy trees.

Xc Xc Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

25. Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a. [JYes [XINo Was conductivity measurement recorded?
If No, select one of the following reasons. [_JNo Water []Other:

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
OA <46 OB 46to<67 [Oc 67to<79 D 7910 <230 O =230

Notes/Sketch:




Draft NC SAM Stream Rating Sheet
Accompanies User Manual Version 2.1

Stream Site Name  Whittier Creek Date of Assessment  4/9/2018
Stream Category Pb2 Assessor Name/Organization  Scott King / Kristi Suggs
Notes of Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Additional stream information/supplementary measurements included (Y/N) NO
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream) Perennial
USACE/ NCDWR
Function Class Rating Summary All Streams Intermittent
(1) Hydrology LOW
(2) Baseflow HIGH
(2) Flood Flow LOW
(3) Streamside Area Attenuation LOW
(4) Floodplain Access HIGH
(4) Wooded Riparian Buffer LOW
(4) Microtopography NA
(3) Stream Stability MEDIUM
(4) Channel Stability MEDIUM
(4) Sediment Transport HIGH
(4) Stream Geomorphology LOW
(2) Stream/Intertidal Zone Interaction NA
(2) Longitudinal Tidal Flow NA
(2) Tidal Marsh Stream Stability NA
(3) Tidal Marsh Channel Stability NA
(3) Tidal Marsh Stream Geomorphology NA
(1) Water Quality LOW
(2) Baseflow HIGH
(2) Streamside Area Vegetation LOW
(3) Upland Pollutant Filtration LOW
(3) Thermoregulation LOW
(2) Indicators of Stressors YES
(2) Aquatic Life Tolerance MEDIUM
(2) Intertidal Zone Filtration NA
(1) Habitat LOW
(2) In-stream Habitat MEDIUM
(3) Baseflow HIGH
(3) Substrate HIGH
(3) Stream Stability MEDIUM
(3) In-stream Habitat LOW
(2) Stream-side Habitat LOW
(3) Stream-side Habitat LOW
(3) Thermoregulation LOW
(2) Tidal Marsh In-stream Habitat NA
(3) Flow Restriction NA
(3) Tidal Marsh Stream Stability NA
(4) Tidal Marsh Channel Stability NA
(4) Tidal Marsh Stream Geomorphology NA
(3) Tidal Marsh In-stream Habitat NA
(2) Intertidal Zone NA
Overall LOW




NC WAM FIELD ASSESSMENT FORM W-B and W-C
Accompanies User Manual Version 5.0

USACE AID # NCDWR#

Project Name _ Whittier Creek Date of Evaluation  4/9/2018
Applicant/Owner Name _ Baker Engineering Wetland Site Name _W-B and W-C

Wetland Type Bottomland Hardwood Forest Assessor Name/Organization  Scott King / Kristi Suggs

Level lll Ecoregion Piedmont Nearest Named Water Body Ararat River
River Basin _ Yadkin-PeeDee USGS 8-Digit Catalogue Unit 03040101
County _ Surry NCDWR Region _Winston-Salem
[1 Yes [XI No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 36.3791, -80.6009

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on the last page if evidence of stressors is apparent. Consider departure from reference, if appropriate, in
recent past (for instance, within 10 years). Noteworthy stressors include, but are not limited to the following.

e Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)

«  Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby septic

tanks, underground storage tanks (USTSs), hog lagoons, etc.)
e Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
e Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? [X] Yes [] No

Regulatory Considerations - Were regulatory considerations evaluated? [X]Yes [INo If Yes, check all that apply to the assessment area.
| Anadromous fish

| Federally protected species or State endangered or threatened species

| NCDWR riparian buffer rule in effect

| Abuts a Primary Nursery Area (PNA)

| Publicly owned property

| N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

| Abuts a stream with a NCDWQ classification of SA or supplemental classifications of HQW, ORW, or Trout
| Designated NCNHP reference community

| Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

Wi

hat type of natural stream is associated with the wetland, if any? (check all that apply)
| Blackwater
| Brownwater
| Tidal (if tidal, check one of the following boxes) [] Lunar [] Wind [] Both

Is the assessment area on a coastal island? [ Yes [X No

Is the assessment area’s surface water storage capacity or duration substantially altered by beaver? [] Yes [X No
Does the assessment area experience overbank flooding during normal rainfall conditions? X Yes [ No

Ground Surface Condition/Vegetation Condition —assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure (VS) in the
assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable, then rate the assessment
area based on evidence an effect.

GS VS
A A Not severely altered
XB XB Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive

sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing, less
diversity [if appropriate], hydrologic alteration)

Surface and Sub-Surface Storage Capacity and Duration —assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and duration (Sub).
Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only, while a ditch > 1 foot
deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf Sub

Ca A Water storage capacity and duration are not altered.
B B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).
Xc Xc Water storage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation change)

(examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)

Check a box in each column. Select the appropriate storage for the assessment area (AA) and the wetland type (WT).
AA WT
3a. [JA [OA Majority of wetland with depressions able to pond water > 1 deep
I8 [B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
Xc Kc Majority of wetland with depressions able to pond water 3 to 6 inches deep
[Ob [OD  Depressions able to pond water < 3 inches deep

3b. [JA Evidence that maximum depth of inundation is greater than 2 feet
[[1B Evidence that maximum depth of inundation is between 1 and 2 feet
XIC Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape feature.
Make soil observations within the top 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for regional
indicators.
4a. [JA Sandy soil

XB Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

c Loamy or clayey soils not exhibiting redoximorphic features

H[») Loamy or clayey gleyed soil

= Histosol or histic epipedon

4b. XA Soil ribbon < 1 inch
s Soil ribbon = 1 inch

4c. XA No peat or muck presence
I8 A peat or muck presence
Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub). Examples
of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf Sub

Ca A Little or no evidence of pollutants or discharges entering the assessment area

B XB Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

Xc c Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and

potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources draining
to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the assessment area (5M),
and within 2 miles and within the watershed draining to the assessment area (2M).

WS 5M 2M
OaA OA OA > 10% impervious surfaces
M=} B B Confined animal operations (or other local, concentrated source of pollutants

Xic Xc Xc > 20% coverage of pasture

[l [») [») [») > 20% coverage of agricultural land (regularly plowed land)

= e e = 20% coverage of maintained grass/herb

rF rF rF = 20% coverage of clear-cut land

(e} e} e} Little or no opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in
the watershed or hydrologic alterations that prevent drainage and/or overbank flow from affecting the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)

7a. Is assessment area within 50 feet of a tributary or other open water?
XlYes [INo If Yes, continue to 7b. If No, skip to Metric 8.
Wetland buffer need only be present on one side of the water body. Make buffer judgment based on the average width of wetland.
Record a note if a portion of the buffer has been removed or disturbed.
7b.  How much of the first 50 feet from the bank is wetland? (Wetland buffer need only be present on one side of the .water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)
OaA > 50 feet
18 From 30 to < 50 feet
[Jc From 15 to < 30 feet
XD From 5 to < 15 feet
e < 5 feet or buffer bypassed by ditches
7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.
X< 15-feet wide  []> 15-feet wide  [] Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
XlYes [INo
7e. Is stream or other open water sheltered or exposed?
Xsheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
[JExposed — adjacent open water with width = 2500 feet or regular boat traffic.

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes and
Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp Forest
only)

Check a box in each column for riverine wetlands only. Select the average width for the wetland type at the assessment area (WT) and
the wetland complex at the assessment area (WC). See User Manual for WT and WC boundaries.

WT wcC

Oa A = 100 feet

18 18 From 80 to < 100 feet

Oc c From 50 to < 80 feet

I [p) b From 40 to < 50 feet

] e From 30 to < 40 feet

F F From 15 to < 30 feet

XG Oc From 5 to < 15 feet

OH XH < 5 feet



10.

11.

12.

13.

14.

15.

16.

Inundation Duration —assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.

Ca Evidence of short-duration inundation (< 7 consecutive days)
XB Evidence of saturation, without evidence of inundation
[c Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)

Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

XA Sediment deposition is not excessive, but at approximately natural levels.
B Sediment deposition is excessive, but not overwhelming the wetland.
(e Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric

Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wWC FW (if applicable)
A =500 acres
[[=] I8 I8 From 100 to < 500 acres
c [c [c From 50 to < 100 acres
Op b b From 25 to < 50 acres
e Oe Oe From 10 to < 25 acres
LIF OF OF From 5 to < 10 acres
G G G From 1 to <5 acres
CH [IH [IH From 0.5 to < 1 acre

i ] i From 0.1 to < 0.5 acre

Xa XJ g From 0.01 to < 0.1 acre

Ok Ok XK < 0.01 acre or assessment area is clear-cut

Wetland Intactness —wetland type condition metric (evaluate for Pocosins only)
Ca Pocosin is the full extent (= 90%) of its natural landscape size.

B Pocosin type is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This metric
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility line
corridors the width of a four-lane road or wider, urban landscapes, maintained fields (pasture and agriculture), or open water > 300

feet wide.

Well Loosely

A A > 500 acres

I8 [H[=} From 100 to < 500 acres

c Cc From 50 to < 100 acres

I[») b From 10 to < 50 acres

LIE e <10 acres

XF XF Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
[yes [CONo  Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas = 40 feet wide such as fields, development, roads, regularly maintained utility line corridors, and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directions? If the assessment area is clear cut,
select option "C.”

Ca 0

M=} lto4

Xc 5t08

Vegetative Composition —assessment area condition metric (skip for all marshes and Pine Flat)

Oa Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

=} Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species

characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or clearing.
It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

Xc Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in at
least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)

Ca Vegetation diversity is high and is composed primarily of native species (< 10% cover of exotics).
M=} Vegetation diversity is low or has > 10% to 50% cover of exotics.
Xlc Vegetation is dominated by exotic species (> 50 % cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric

17a. Is vegetation present?
XlYes [INo If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17c for non-marsh wetlands.
A > 25% coverage of vegetation
B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider
structure in airspace above the assessment area (AA) and the wetland type (WT) separately.

AA WT
§I:|A XA Canopy closed, or nearly closed, with natural gaps associated with natural processes
S I8 I8 Canopy present, but opened more than natural gaps

o Xc c Canopy sparse or absent

>
oA A Dense mid-story/sapling layer

g I8 XB Moderate density mid-story/sapling layer
S Xc c Mid-story/sapling layer sparse or absent
2[A OA Dense shrub layer

% 1B I8 Moderate density shrub layer

Xc Xc Shrub layer sparse or absent

2o XA OA Dense herb layer
o[B8 18 Moderate density herb layer
Oc Xic Herb layer sparse or absent

Snags — wetland type condition metric (skip for all marshes)

A Large snags (more than one) are visible (> 12 inches DBH, or large relative to species present and landscape stability).

XB Not A

Diameter Class Distribution —wetland type condition metric (skip for all marshes)

Oa Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

B Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12 inch DBH.

Xlc Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris —wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.
A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
XB Not A

Vegetation/Open Water Dispersion —wetland type/open water condition metric (evaluate for Non-Tidal Freshwater Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.

Clc

Hydrologic Connectivity —assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)

Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization, diversion,
man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

XA Overbank and overland flow are not severely altered in the assessment area.
s Overbank flow is severely altered in the assessment area.

[c Overland flow is severely altered in the assessment area.

[l [») Both overbank and overland flow are severely altered in the assessment area.

Notes




NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetland Site Name W-B, W-C, W-E, and W-F

Wetland Type Bottomland Hardwood Forest

Assessor Name/Organization

Date of Assessment  4/9/2018

Scott King / Kristi Suggs

Notes on Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) YES
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition LOW
Sub-surface Storage and
Retention Condition MEDIUM
Water Quality Pathogen Change Condition HIGH
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Particulate Change Condition LOW
Condition/Opportunity LOW
Opportunity Presence (Y/N) YES
Soluble Change Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Physical Change Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence (Y/N) NA
Habitat Physical Structure Condition LOW
Landscape Patch Structure Condition LOW
Vegetation Composition Condition LOW
Function Rating Summary
Function Metrics Rating
Hydrology Condition LOW
Water Quality Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Habitat Condition LOW

Overall Wetland Rating LOW




NC WAM FIELD ASSESSMENT FORM W-A and W-D
Accompanies User Manual Version 5.0

USACE AID # NCDWR#

Project Name _ Whittier Creek Date of Evaluation  4/9/2018
Applicant/Owner Name _ Baker Engineering Wetland Site Name _W-A and W-D

Wetland Type Headwater Forest Assessor Name/Organization  Scott King / Kristi Suggs

Level lll Ecoregion Piedmont Nearest Named Water Body Ararat River
River Basin _ Yadkin-PeeDee USGS 8-Digit Catalogue Unit 03040101
County _ Surry NCDWR Region _Winston-Salem
[1 Yes [XI No Precipitation within 48 hrs? Latitude/Longitude (deci-degrees) 36.3783, -80.5991

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on the last page if evidence of stressors is apparent. Consider departure from reference, if appropriate, in
recent past (for instance, within 10 years). Noteworthy stressors include, but are not limited to the following.

e Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)

«  Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby septic

tanks, underground storage tanks (USTSs), hog lagoons, etc.)
e Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
e Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)

Is the assessment area intensively managed? [X] Yes [] No

Regulatory Considerations - Were regulatory considerations evaluated? [X]Yes [INo If Yes, check all that apply to the assessment area.
| Anadromous fish

| Federally protected species or State endangered or threatened species

| NCDWR riparian buffer rule in effect

| Abuts a Primary Nursery Area (PNA)

| Publicly owned property

| N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)

| Abuts a stream with a NCDWQ classification of SA or supplemental classifications of HQW, ORW, or Trout
| Designated NCNHP reference community

| Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

Wi

hat type of natural stream is associated with the wetland, if any? (check all that apply)
| Blackwater
| Brownwater
| Tidal (if tidal, check one of the following boxes) [] Lunar [] Wind [] Both

Is the assessment area on a coastal island? [ Yes [X No

Is the assessment area’s surface water storage capacity or duration substantially altered by beaver? [] Yes [X No
Does the assessment area experience overbank flooding during normal rainfall conditions? X Yes [ No

Ground Surface Condition/Vegetation Condition —assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure (VS) in the
assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable, then rate the assessment
area based on evidence an effect.

GS VS
A A Not severely altered
XB XB Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive

sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing, less
diversity [if appropriate], hydrologic alteration)

Surface and Sub-Surface Storage Capacity and Duration —assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and duration (Sub).
Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only, while a ditch > 1 foot
deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf Sub

Ca A Water storage capacity and duration are not altered.
B XB Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).
Xc Cc Water storage capacity or duration are substantially altered (typically, alteration sufficient to result in vegetation change)

(examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)

Check a box in each column. Select the appropriate storage for the assessment area (AA) and the wetland type (WT).
AA WT
3a. [JA [OA Majority of wetland with depressions able to pond water > 1 deep
I8 [B Majority of wetland with depressions able to pond water 6 inches to 1 foot deep
[Oc Kc Majority of wetland with depressions able to pond water 3 to 6 inches deep
XID 0D  Depressions able to pond water < 3 inches deep

3b. [JA Evidence that maximum depth of inundation is greater than 2 feet
[[1B Evidence that maximum depth of inundation is between 1 and 2 feet
XIC Evidence that maximum depth of inundation is less than 1 foot



Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape feature.
Make soil observations within the top 12 inches. Use most recent National Technical Committee for Hydric Soils guidance for regional
indicators.
4a. [JA Sandy soil

XB Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres)

c Loamy or clayey soils not exhibiting redoximorphic features

H[») Loamy or clayey gleyed soil

= Histosol or histic epipedon

4b. XA Soil ribbon < 1 inch
s Soil ribbon = 1 inch

4c. XA No peat or muck presence
I8 A peat or muck presence
Discharge into Wetland — opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub). Examples
of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf Sub

Ca A Little or no evidence of pollutants or discharges entering the assessment area

B B Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the
treatment capacity of the assessment area

Xc Xc Noticeable evidence of pollutants or discharges (pathogen, particulate, or soluble) entering the assessment area and

potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use — opportunity metric (skip for non-riparian wetlands)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources draining
to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the assessment area (5M),
and within 2 miles and within the watershed draining to the assessment area (2M).

WS 5M 2M
OaA OA OA > 10% impervious surfaces
M=} B B Confined animal operations (or other local, concentrated source of pollutants

Xic Xc Xc > 20% coverage of pasture

[l [») [») [») > 20% coverage of agricultural land (regularly plowed land)

= e e = 20% coverage of maintained grass/herb

rF rF rF = 20% coverage of clear-cut land

(e} e} e} Little or no opportunity to improve water quality. Lack of opportunity may result from little or no disturbance in
the watershed or hydrologic alterations that prevent drainage and/or overbank flow from affecting the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)

7a. Is assessment area within 50 feet of a tributary or other open water?
XlYes [INo If Yes, continue to 7b. If No, skip to Metric 8.
Wetland buffer need only be present on one side of the water body. Make buffer judgment based on the average width of wetland.
Record a note if a portion of the buffer has been removed or disturbed.
7b.  How much of the first 50 feet from the bank is wetland? (Wetland buffer need only be present on one side of the .water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)
OaA > 50 feet
18 From 30 to < 50 feet
[Jc From 15 to < 30 feet
XD From 5 to < 15 feet
e < 5 feet or buffer bypassed by ditches
7c. Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.
X< 15-feet wide  []> 15-feet wide  [] Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
Oyes XlNo
7e. Is stream or other open water sheltered or exposed?
Xsheltered — adjacent open water with width < 2500 feet and no regular boat traffic.
[JExposed — adjacent open water with width = 2500 feet or regular boat traffic.

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes and
Estuarine Woody Wetland only; evaluate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp Forest
only)

Check a box in each column for riverine wetlands only. Select the average width for the wetland type at the assessment area (WT) and
the wetland complex at the assessment area (WC). See User Manual for WT and WC boundaries.

WT wcC

Oa A = 100 feet

18 18 From 80 to < 100 feet

Oc c From 50 to < 80 feet

I [p) b From 40 to < 50 feet

] e From 30 to < 40 feet

F F From 15 to < 30 feet

XG XG From 5 to < 15 feet

H [H <5 feet



10.

11.

12.

13.

14.

15.

16.

Inundation Duration —assessment area condition metric (skip for non-riparian wetlands)
Answer for assessment area dominant landform.

Ca Evidence of short-duration inundation (< 7 consecutive days)
XB Evidence of saturation, without evidence of inundation
[c Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)

Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)
Consider recent deposition only (no plant growth since deposition).

XA Sediment deposition is not excessive, but at approximately natural levels.
B Sediment deposition is excessive, but not overwhelming the wetland.
(e Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric

Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT wWC FW (if applicable)
A =500 acres
[[=] I8 I8 From 100 to < 500 acres
c [c [c From 50 to < 100 acres
Op b b From 25 to < 50 acres
e Oe Oe From 10 to < 25 acres
LIF OF OF From 5 to < 10 acres
G G G From 1 to <5 acres
XH XH [IH From 0.5 to < 1 acre

i i i From 0.1 to < 0.5 acre

10 N N From 0.01 to < 0.1 acre

Ok Ok XK < 0.01 acre or assessment area is clear-cut

Wetland Intactness —wetland type condition metric (evaluate for Pocosins only)
Ca Pocosin is the full extent (= 90%) of its natural landscape size.

B Pocosin type is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas — landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This metric
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
naturally vegetated area and open water (if appropriate). Boundaries are formed by four-lane roads, regularly maintained utility line
corridors the width of a four-lane road or wider, urban landscapes, maintained fields (pasture and agriculture), or open water > 300

feet wide.

Well Loosely

A A > 500 acres

I8 [H[=} From 100 to < 500 acres

c Cc From 50 to < 100 acres

I[») b From 10 to < 50 acres

LIE e <10 acres

XF XF Wetland type has a poor or no connection to other natural habitats

13b. Evaluate for marshes only.
[yes [CONo  Wetland type has a surface hydrology connection to open waters/stream or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas = 40 feet wide such as fields, development, roads, regularly maintained utility line corridors, and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directions? If the assessment area is clear cut,
select option "C.”

Ca 0

M=} lto4

Xc 5t08

Vegetative Composition —assessment area condition metric (skip for all marshes and Pine Flat)

Oa Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

=} Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species

characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or clearing.
It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

Xc Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in at
least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)

Ca Vegetation diversity is high and is composed primarily of native species (< 10% cover of exotics).
M=} Vegetation diversity is low or has > 10% to 50% cover of exotics.
Xlc Vegetation is dominated by exotic species (> 50 % cover of exotics).



17.

18.

19.

20.

21.

22.

Vegetative Structure — assessment area/wetland type condition metric

17a. Is vegetation present?
XlYes [INo If Yes, continue to 17b. If No, skip to Metric 18.

17b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to 17c for non-marsh wetlands.
A > 25% coverage of vegetation
B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider
structure in airspace above the assessment area (AA) and the wetland type (WT) separately.

AA WT
§I:|A XA Canopy closed, or nearly closed, with natural gaps associated with natural processes
S I8 I8 Canopy present, but opened more than natural gaps

o Xc c Canopy sparse or absent

>
oA A Dense mid-story/sapling layer

g I8 XB Moderate density mid-story/sapling layer
S Xc c Mid-story/sapling layer sparse or absent
2[A OA Dense shrub layer

% 1B I8 Moderate density shrub layer

Xc Xc Shrub layer sparse or absent

2o XA OA Dense herb layer
o[B8 18 Moderate density herb layer
Oc Xic Herb layer sparse or absent

Snags — wetland type condition metric (skip for all marshes)

A Large snags (more than one) are visible (> 12 inches DBH, or large relative to species present and landscape stability).

XB Not A

Diameter Class Distribution —wetland type condition metric (skip for all marshes)

Oa Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are
present.

B Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12 inch DBH.

Xlc Majority of canopy trees are < 6 inches DBH or no trees.

Large Woody Debris —wetland type condition metric (skip for all marshes)

Include both natural debris and man-placed natural debris.
A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
XB Not A

Vegetation/Open Water Dispersion —wetland type/open water condition metric (evaluate for Non-Tidal Freshwater Marsh only)

Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
areas indicate vegetated areas, while solid white areas indicate open water.

Clc

Hydrologic Connectivity —assessment area condition metric (evaluate for riparian wetlands and Salt/Brackish Marsh only)

Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization, diversion,
man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

XA Overbank and overland flow are not severely altered in the assessment area.
s Overbank flow is severely altered in the assessment area.

[c Overland flow is severely altered in the assessment area.

[l [») Both overbank and overland flow are severely altered in the assessment area.

Notes




NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Wetland Site Name W-A, W-D, W-G, and W-H

Wetland Type Headwater Forest

Date of Assessment  4/9/2018

Assessor Name/Organization  Scott King / Kristi Suggs

Notes on Field Assessment Form (Y/N) NO
Presence of regulatory considerations (Y/N) NO
Wetland is intensively managed (Y/N) YES
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) YES
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition LOW
Sub-surface Storage and
Retention Condition HIGH
Water Quality Pathogen Change Condition HIGH
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Particulate Change Condition LOW
Condition/Opportunity NA
Opportunity Presence (Y/N) NA
Soluble Change Condition MEDIUM
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Physical Change Condition LOW
Condition/Opportunity LOW
Opportunity Presence (Y/N) YES
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence (Y/N) NA
Habitat Physical Structure Condition LOW
Landscape Patch Structure Condition LOW
Vegetation Composition Condition LOW
Function Rating Summary
Function Metrics Rating
Hydrology Condition MEDIUM
Water Quality Condition LOW
Condition/Opportunity HIGH
Opportunity Presence (Y/N) YES
Habitat Condition LOW

Overall Wetland Rating LOW




APPENDIX H: (APPROVED JD AND WETLAND FORMS)

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK SITE — OPTION D MITIGATON PROJECT, DMS PROJECT NO. 100020
MITIGATION PLAN (FINAL)



U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action ID: SAW-2018-00849 County: Surry U.S.G.S. Quad: Mount Airy South
NOTIFICATION OF JURISDICTIONAL DETERMINATION

Property Owner: Scott King
Address: 8006 Regency Parkway - Suite 600
Cary , NC 27518
Telephone Number: 919-481-5731
Size (acres): O acres Nearest Town: Ararat
Nearest Waterway: Beaver Branch Coordinates: 36,3779, -80.5999

River Basin/ HUC: Upper Catawba

Location description: 948 Rock Hill Church Rd. Ararat, 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, inclnding 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 ID will treat
all waters and wetlands that would be affected in any way by the permitted activity on the site as if they are jurisdictional
waters of the UJ.S. This preliminary determination is not an appealable action under the Regulatory Program
Administrative Appeal Process (Reference 33 CFR Part 331). However, you may request an approved JD, which is an
appealable action, by contacting the Corps district for further instruction.

There are wetlands on the above described property, that may be subject to Section 404 of the Clean Water Act
{CWA)X33 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 delermination 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 U8, 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.

B. Approifed 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 the law or our published regulations, this determination may be relied upon for
aperiod not to exceed five years from the date of this notification.

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

_ 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. If you wish to have the delineation surveyed, the Corps can review and verify the survey upon
completion. Once verified, this survey will provide an accurate depiction of all areas subject to CWA and/or RHA




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 1.5, including wetlands have been delmeated 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 upon for a period not to exceed five years from the date of this notification.

There are no waters of the U.S., to include wetlands, present on the above described project area 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 to determine their requirements,

Placement of dredged or fill material within waters of the US and/or wetlands without a Department of the Army permit may
constitute a violation of Section 301 of the Clean Water Act (33 USC § 1311). Placement of dredged or fill material,
construction or placement of structures, or work within navigable waters of the United States without a Department of the
Army permit may constitute a violation of Sections 9 and/or 10 of the Rivers and Harbors Act (33 USC § 401 and/or 403). If
you have any questions regarding this determination and/or the Corps regulatory program, please contact William Eliott at
828-271-7980, ext. 4225 or amanda.jones@usace.army.mil,

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

The site contains wetlands as determined by the 1987 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). These wetlands are adjacent to stream channels located on the property that exhibit indicators
of ordinary high water marks. The stream channel on the property is an unnamed tributary (UT) to Beaver Branch
which flows into the Upper Catawba River.

D. Remarks: None

E. Attention USDA Program Participants
This delineation/determination has been conducted to identify the limits of Corps’ Clean Water Act jurisdiction for the
particular site identified in this request. The delineation/determination may not be valid for the wetland conservation
provisions of the Food Security Act of 1985. If you or your tenant are USDA Program participants, or anticipate
participation in USDA programs, you should request a certified wetland determination from the local office of the
Natural Resources Conservation Service, prior to starting work,

F. Appeals Information (This information applies only to approved jurisdictional determinations as indicated in
B. above)
This correspondence constitites an approved jurisdictional determination for the above described site. 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 Arimy Corps of Engineers

South Atlantic Division

Attn: Jason Steele, Review Officer
60 Forsyth Street SW, Room 10M15
Atlanta, Georgia 30303-8801

In order for an REA 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-JD).




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

correspondence. #¥ : / ’

Corps Regulatory Official: .

William Elliott

Issue Date of TD: June 27, 2018 Expiration Date: N/A Preliminary JD

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
http://corpsmapu.usace.army.mil/em_apex/f7p=136:4:0.

Copy furnished:
Angela Key, 948 Rock Hill Church Road, Ararat NC, 27007,

Wilma & Elmer Holcomb, 172 Jane Sowers Rd. Stateville, NC 28625




Applicant: Scott King File Number: SAW-SAW-2018-00849 | Date: June 27, 2018

Attached is: See Section below

[}l INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission)
PROFFERED PERMIT (Standard Permit or Letter of permission)

L]
{ ]} PERMIT DENIAL
[ ] APPROVED JURISDICTIONAL DETERMINATION

oo

@l PRELIMINARY JURISDICTIONAL DETERMINATION

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

s ACCEPT: If youreceived 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.

o (OBIECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that the
permit be modified accordingly. You must complete Section Il of this form and retuin 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 evalnate 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

o  ACCEPT: Ifyou received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. I 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 fo 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 dental 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.

*  APPEAL: Ifyou disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers Administrative
Appeal Process by completing Section II of this form and sending the form to the district engineer. This form must be received by
the division engineer within 60 days of the date of this notice,

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps regarding the preliminary JD.
The Preliminary JD is not appealable. 1f 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 reevaliate the JD.




escribe your reasons for appealing the decision

proffered permit in clear concise statements. You may attach additional information to this form to clarify where your reasons or

objections are addressed in the administrative record.)

or your objections to an initia

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the record

of the appeal conference or meeting, and any supplemental information that the review officer has

administrative record. Neither the appellant nor the Corps may add new information or analyses to the record. However, you may

If you have questions regarding this decision and/or the If you 01113; have questiohs regar

ding the appeal process you may
appeal process you may contact: also contact:
District Engineer, Wilminagton Regulatory Division, Mr. Jason Steele, Administrative Appeal Review Officer
Atin: William Elliott CESAD-PDO
151 Patton Avenue, Room 208 U.S. Army Corps of Engineers, South Atlantic Division
Asheville, North Carolina 28801-5006 60 Forsyth Street, Room [0M15
828-271-7980, ext., 4232 Atlanta, Georgia 30303-8801

Phone: (404) 562-5137

determined is needed to clarify the

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

Date:

Signature of appellant or agent.

Telephone number:

For appeals on Initial Proffered Permits send this form to:

District Engineer, Wilmington Regulatory Division, Attn.: William Elliott, 69 Darlington Avenue, Wilmington,

North Carolina 28403
For Permit denials, Proffered Permits and approved Jurisdictional Determinations

Division Engineer, Commander, U.S. Army Engineer Division, South Atlantic, Attn

send this form to:

: Mr. Jason Steele,

Administrative Appeal Officer, CESAD-PDO, 60 Forsyth Street, Room 10M15, Atlanta, Georgia 30303-8801

Phone: (404) 562-5137




PRELIMINARY JURISDICTIONAL DETERMINATION (JD) FORM
U.S. Army Corps of Engineers

BACKGROUND INFORMATION
A, REPORT COMPLETION DATE FOR PRELIMINARY JD: June 27, 2018

B. NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD:
Scott King

8000 Regency Parkway - Suite 608
Cary , NC 27518

C. DISTRICT OFFICE, FILE NAME, AND NUMBER:
CESAW-RG-A, SAW-2018-00849,

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION:
948 Rock Hill Church Rd. Ararat, North Carolina

State: NC County/parish/borough: Surry City: Ararat
Center coordinates of site (lat/long in degree decimal format): 36.3779, -80.5999
Universal Transverse Mercator; N/A

Name of nearest waterbody: Bull Creek

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):
| Office (Desk) Determination.  Date: June 27, 2018
Field Determination. Date(s): 5/30/2018

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
Site Centered Coordinates Estimated A mount Type of Aquatic Geographic
Number (decimal degrees) of Aquatic Resource Resources Authority to Which
in Review Area Aquatic Resource
Latitude Longitude (linear feet or acre) “May Be” Subject

Wetland
1| Non-wetland Waters

Please see tables

attached. for 4 Wetland 2] Section 404
Aquatic Non-wetland Watersi [E] Section 10/404
Resources )

Section 404
| Section 10/404

| Section 404
4] Section 10/404

| Section 404
| Section 10/404

Section 404
Section 10/404

| Section 404
Section 10/404

7] Non-wetland Waters| |




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

2} In any circumstance where a permit applicant obtains an individual permit, or a
Nationwide General Permit (NWP) or other general permit verification requiring “pre-
construction notification” (PCN), or requests verification for a non-reporting NWP or
other general permit, and the permit applicant has not requested an AJD for the
activity, the permit applicant is hereby made aware that: (1) the permit applicant has
elected to seek a permit authorization based on a PJD, which does not make an

- official determination of jurisdictional aguatic 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 ali the terms and
conditions of that permit, including whatever mitigation requirements the Corps has
determined to be necessary,; (5) undertaking any activity in reliance upon the subject
permit authorization without requesting an AJD constitutes the applicant’s acceptance
of the use of the PJD; {8) 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
walves any challenge to such jurisdiction in any administrative or judicial compliance
or enforcement action, or in any administrative appeal or in any Federal court; and (7)
whether the applicant elects to use either an AJD or a PJD, the JD will be processed-
as soon as practicable. Further, an AJD, a proffered individual permit (and all terms
and conditions contained therein), or individual permit denial can be administratively
appealed pursuant to 33 C.F.R. Part 331. If, during an administrative appeal, it
becomes appropriate to make an official determination whether geographic
jurisdiction exists over aguatic resources in the review area, or to provide an official
delineation of jurisdictional aquatic resources in the review area, the Corps will
provide an AJD to accomplish that result, as soon as is practicable. This PJD finds
that there “may be” waters of the U.S. and/or that there “may be” navigable waters of
the U.S. on the subject review area, and identifies all aquatic features in the review
area that could be affected by the proposed activity, based on the following
information: ,




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

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

Maps, plans, plots or plat submitted by or on behalf of the PJD requestor:
Map:; Vicinity Map, USGS, Solls, NHD/NWI, LIDAR, FEMA, Drainage Areas

[l Data sheets prepared/submitted by or on behalf of the PJD requestor.
[] Office concurs with data sheets/delineation report.
[[] Office does not concur with data sheets/delineation report. Rationale:

[] Data sheets prepared by the Corps:

| Corps navigable waters’ study:

[l U.S. Geological Survey Hydrologic Atlas: from GIS shapefiles
[i] USGS NHD data. ‘ :
[[] USGS 8 and 12 digit HUC maps.

(W] U.S. Geological Survey map(s). Cite scale & quad name: Mt Airy South Quad
[ Natural Resources Conservation Service Soil Survey. Citation: Surry County, 2007

[l National wetlands inventory map(s). Cite name: from GIS Shapefiles

] State/local wetland Inventory map(s):
M) FEMA/FIRM maps: _(See FEMA map for FIRM ID number)

flll 100-year Floodplain Elevation ig: Project outside of Zone X \atinna| Geodetic Vertical Datum of 1929)
[l Photographs: [l] Aerial (Name & Date): NCOneMap Ortholmagery, 2014

or  []Other (Name & Date):

[_] Previous determination(s). File no. and date of response letter:
Other information (please specify): Surry County LIDAR map, Reach drainage area map

IMPORTANT NOTE: The information recorded on this form has not necessarily

been verified by the Corps and ‘should not be relied upon for later Eater urisdictional
determmatlons

S:gnatureand date o T - Signature and date of ~
Regulatory staff member person requesting PJD
completing PJD | (REQUIRED, unless obtaining

5/ 2 2/f 5/ the signature is impracticable)’

* Districts may establish timeframes for requestor to return signed'PJD forms. If the requestor doas not respond
within the established lime frame, the district may presume concurrence and no additional foliow up is
necessary priar to finalizing an action,
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Table 1. Whittier Creek Aquatic Resources: Stream ID

Reach ID

Drainage Area (acres / SqMi)

Length (ft)

Stream Status

Cowardin Class

Resource Class

uT4
uTs
R7 (Whittier Creek)

529 ac / 0.83 SgMi
72 ac /0.11 SgMi
1,722 ac/ 2.69 SgMi

1,101
765
1,598

Perennial
Perennial
Perannial

R3SB3
R35B3/4
R3S8B3

Nen-Section 10, non-wetland
Non-Section 10, non-wetland
Non-Section 10, non-wetland



O opelle. [ LR

Table 2. Whittier Creek Aquatic Resources: Wetlands ID

Classification Centerpoint Location
Wetland ID  Area (acres) NCWAM Cowardin Latitude Longitude
W-A 0.068 Headwater Forest PEM1 36.378240 -80.599068
W-B 0.041 Bottomland Hardwood Forest PEM1 36.378058 -80.600004
W-C 0.039 Bottomland Hardwood Forest PEM1 36.379098 -80.600999
W-D 0.006 Headwater Forest PEM1 36.377915 -80.599842

Notes:

-All wetlands are Non-section 10 features

-Wetland Area B has some seep flow contributing to the source hydrology

-The NCWAM wetland type classifications provided above best describe their natural, undisturbed conditions. Currently,

the wetlands are managed for pature or hay production and are mostly cleared. Differences hetween Headwater Forest and
Bottomland Hardwood Forest are the result of the first and second-order nature of their adjacent streams.
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: L\/{’\‘U‘ L., C\-ﬂ( L- City/County: \Su/fM £.\/4L, Sampling Date: 4 l q “2

Applicant/Owner: __/M.i M Rd ‘/é\ wa’( N State A} < Sampling Point: h,{ e 'l_
Investigator(s): S "jrm s (C g v/ 9 Y Section, Township, Range:

Landform (hillslope, terrace etc.): f [owé“ &—u 4 e "(' J cal relief (concave, convex, none): (4{14 C‘) Conit e Slope (%):

Subregion (LRR or MLRA): P‘ \’3(9 ] Lat: 36 3 ‘33 Long: _— g . p) 44 [ Datum: /V/lﬂ Bl(3 Kﬁ_
Soil Map Unit Name: jé Ll e 'C[M $ t—nl;, Lm LS "‘B\sm NWI classification: —_—

Are climatic / hydrologic conditions on the site typical for t\Lis time of year? Yes(ir x No (If no, explain in Remarks.)

Are Vegetation ‘z, Sail , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes * No___

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

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

Hydrophytic Vegetation Present? Yes 5( No, Is the Sampled Area
Hydric Soil Present? Yes_X__ No within a Wetland? Yes Y No
Wetland Hydrology Present? Yes _ < No

Re'\-:jts s y( M M A Mina ,,C /3451'/& ’Qf‘ ‘A #(f A /{j'? e A (Jr*"’w\ [145
\ lLt{:l besn '('/”\ltt\)‘t‘tvﬁlq ¢ /l;,éj o Me ,0457’ Wziu 13 I 4{(
ﬂu:ﬂil,w\ ‘f }{? "“f g, 4(0\/1 ﬁ/e {M -ot '!g’;!‘f 45'” [ Hon ﬂ"’/ aeet b [f:/é“_‘,

HYDROLOGY

Wetland Hydrology Indicators: econdary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)

___ Surface Water (A‘I)"‘ ___ True Aquatic Plants (B14) ___ Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) ___ Hydrogen Sulfide Odor (C1) K Drainage Patterns (B10)

_X Saturation (A3) — Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

___ Water Marks (B1)
_ Sediment Deposits (B2)

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

Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)

— Drift Deposits (B3) Thin Muck Surface (C7) __ Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)

___ Iron Deposits (B5) _X Geomorphic Position (D2)

—_ Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)

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

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

Field Observations:

Surface Water Present? Yes____ No _K Depth (inches):

Water Table Present? Yes_____ No i Depth (inches):

Saturation Present? Yes L No____ Depth (inches): ™ 3 " Wetland Hydrology Present? Yes X No
(includes capillary fringe)

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

Remarks:

_* nb.(e‘, & -Q‘-'u :W[t lréf—f\fssmv‘\aj AAS kAL t;‘.]&ﬁmr‘yf wt!‘ﬁ C{M-{:;\Ej (..-e,a)f—&\ (;} i‘féy

Locdtd an M foe-oC. JL,M af nz{?‘ia)ﬂ/ Al He I{owﬁﬁéq.
o'c A S '("‘""w\ A wefinl  ca W\' !«Jf‘\ W /,W M‘lp
J’fl \Y ‘{n!m . B oeml o e 4 bo Seal He Lot (ot 5‘!{? /ée['g? hele

Arew e et o parshy.
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VEGETATION (Five Strata) — Use scient

ific names of plants.

Sampling Point: W - (

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: | (A)
= Total Number of Dominant )‘
3. Species Across All Strata: (B)
4,

Percent of Dominant Species d/
5. That Are OBL, FACW, or FAC: (OO s (wB)
6.

50% of total cover:
Sapling Stratum (Plot size:

= )

= Total Cover

20% of total cover:

o o G R e

50% of total cover:
— )

Shrub Stratum (Plot size:

= Total Cover

20% of total cover;

& O N o b o

50% of total cover:
Herb Stratum (Plot size;

[

a
’JUQ. Lrowld (AL Lea

= Total Cover

20% of total cover:,

Y FAc

—

Wocedy Vine Stratum (Plot size:
1.

lQ A,S = Total Cover

50% of total cover: i Z 20% of total cover: 2&

)

2
3.
4.
5

50% of total cover:

= Total Cover

20% of total cover:

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species x2=
FAC species x3=
FACU species x4=
UPL species x5=
Column Totals: (A) (B)

Prevalence Index =B/A =

Hydrophytic Vegetation Indicators:

__ 1-Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%

___ 3-Prevalence Index is £3.0"

4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)
Problematic Hydrophytic Vegetation' (Explain)

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

1__bestne <o J Qo I
2 j"\"(&’; I r!:"-',«‘f dJ IIS’ N !—A(‘V/
3

4,

5.

6

7

8

9,

10.

11,

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub — Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine - All woody vines, regardless of height.

4

s o
el

AMA Waui[z«» (f'ﬁwgwgérc Se e

o
L

/ «/j,-:,,':f'}-;,f of

itk are :

Yes ’( No,

;ffg rp M{l:‘%}[% {h,:-'r

:r)rf it 7

3\;&1(@,5
F &

“hicahie o

Hydrophytic
Vegetation
Present?

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

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0
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SOIL Sampling Point: \/\j - (

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

Depth Matrix Redox Features

(inches) Color (moist % Color (moist) % Type' _Loc® Texture Remarks
O~ 7Ad(4 2z (w — Lo —\DP socl

\ -5 leve 54y o loveel3 Yo D M ¢ G

T-2+ eebll 8o Lsig il 20 & M sl bpam , préiles wade

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Dark Surface (87) ___ 2cm Muck (A10) (MLRA 147)

__ Histic Epipedon (A2) ___ Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)

___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)

___ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) ___ Piedmont Floodplain Soils (F19)

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

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12) Redox Depressions (F8)

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

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) ___ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) __ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

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

Clon hphiv sols  ohseunf

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Whiuie‘,\ {:W[L City/County: (\U fre (@Jlﬁ Sampling Date: (/f 1 / [8
Applicant/Owner: fy'\{ le{ (‘\T‘a [4"&‘. S NPT < State: /VC, Sampling Point: __lA/ 2
Investigator(s): S Kine K Sieen N Section, Township, Range: -

Landform (hillslope, terra(\:fe,lelc.): “ggflnl( LW Local relief (concave, convex, none): ""L Z u.‘# lb; Lontav€  Slope (%): l {
Subregion (LRR or MLRA): p - 13 i Lat __306.334 { Long: = 30, GC) ' Datum: /. S 4 )

Soil Map Unit Name: CQ Wi_ef < Sucixﬂs ol g 0 -2, s(or,(S

Are climatic / hydrologic conditions on the site typical for this time of year? Yes Z No

Are Vegetation Z . Soil . or Hydrology Z significantly disturbed?
Are Vegetation . Soil , or Hydrology naturally problematic?

NWI classification:

(If no, explain in Remarks.)
Are "Normal Circumstances” present? Yes X No
(If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes _X No

Is the Sampled Area

‘ ves_ X No

Yes X No

Hydric Soil Present? within a Wetland?

Wetland Hydrology Present?

Yes X No

Remarks:

j/s" t.’

Welend (s ina manage f Gield osol  for h"‘j )Gfb/gf/l/(m A/4M
S*Mﬁm na4s l(&% %% Jm-\L 0&’—! g 4£’ /~74"‘“"(

HYDROLOGY

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

___ Surface Water (A1) _ True Aguatic Plants (B14)
_X High Water Table (A2) Hydrogen Sulfide Odor (C1)
___ Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

__ Drift Deposits (B3)

— Algal Mat or Crust (B4)

___ lIron Deposits (B5)

— Inundation Visible on Aerial Imagery (B7)
. Water-Stained Leaves (B9)

___ Aquatic Fauna (B13)

Presence of Reduced Iron (C4)

__ Recent Iron Reduction in Tilled Soils (C6)
___ Thin Muck Surface (C7)

Other (Explain in Remarks)

— Ouxidized Rhizospheres on Living Roots (C3)

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

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

_ Moss Trim Lines (B16)

. Dry-Season Water Table (C2)

__ Crayfish Burrows (C8)

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

Shallow Aquitard (D3)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No )( Depth (inches): ___
Water Table Present? 5( Depth (inches): _™ Ig
Saturation Present? Yes No______ Depth (inches): _~ 8

(includes capillary fringe)

Wetland Hydrology Present? Yes )( No

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

Remarks:

Wl\”‘ﬂi( s WA 3“5-"01&\ éb”u/(uw

/(L."U A
ﬂjéﬁ%j & i rlangh

f
L [
- l‘l ;’/E ‘f {f

{Ym-wdg(,j

-1 upL

Wik s bl bsnved.

/) . (
{,//"fﬂ-”‘.nﬁgré: ﬁ(am

™Y

Lrnn o AN

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

Sampling Point: lﬁ/ ’z

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover Species? _Status

—_—

e

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

50% of total cover: 20% of total cover:;

Sapling Stratum (Plot size: )

P ;oW N =

= Total Cover

50% of total cover:
Shrub Stratum (Plot size: )

20% of total cover:

1. =
2
bt
4.
5.
6.
= Total Cover

50% of total cover: 20% of total cover:
Heib it (Platsize: (S '
\_Lesecl  <p. _/I'Mm siupdinaces 9P V'  FAc
2_Tvnzvs ellses ¢ 20 _ Y AW
3_loay lUroda (O _ M bR
4_conle f) weefs A & i -
5.
6.
7.
8.
9.
10.
11.

{ 2L = Total Cover

50% of total cover: __(o(___ 20% of total cover;_2 -\
Woody Vine Stratum (Plot size: )
1, ==
2.
3.
4.
5.

= Total Cover

50% of total cover: 20% of total cover:

Prevalence Index worksheet:
Multiply by:
x1=

Total % Cover of:

OBL species
FACW species
FAC species
FACU species
UPL species

X2=
x3=
x4=
xb=
(A)

Column Totals: (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:

___ 1-Rapid Test for Hydrophytic Vegetation
__ 2-Dominance Test is >50%

___ 3-Prevalence Index is 3.0’

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

Problematic Hydrophytic Vegetation' (Explain)

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

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes >( No

/

Remarks: (Include photo numbers here oron a s?arate sheet.)
/—/k.rt’ A bS

~ ([ 7B
L et 4 0*{-[*5&---. usEX  or

Ménaqn {,.j

US Army Corps of Engineers
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SOIL

Sampling Point: _\4/___“‘_(&

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

Depth Matrix Redox Features
(inches) Color (moist % Color (moist) % Type' _ Loc® Texture Remarks
0-4 JoYR 43 we = b WiwnieosT Safvaded
9-(0 iR 42 50 5TR4[C 30 C M sobolon _pizacses, tnte dalle be,
e  ovRe 5 35 e Yz o C M ndo o _initacens | pbldes

+ TQUll 15 _C M sbl, ’

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

*Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)
Histic Epipedon (A2)

Dark Surface (S7)

Stratified Layers (A5) X Depleted Matrix (F3)

2 cm Muck (A10) (LRR N) __ Redox Dark Surface (F6)

Depleted Below Dark Surface (A11) Depleted Dark Surface (F7)

Thick Dark Surface (A12) Redox Depressions (F8)

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

Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

__ Stripped Matrix (S6)

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

___ Black Histic (A3) Thin Dark Surface (S9) (MLRA 147, 148)
___ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2)

Piedmont Floodplain Soils (F19) (MLRA 148)
__ Red Parent Material (F21) (MLRA 127, 147)

Indicators for Problematic Hydric Soils™:

___ 2cm Muck (A10) (MLRA 147)
__ Coast Prairie Redox (A16)
(MLRA 147, 148)
Piedmont Floodplain Soils (F19)
(MLRA 136, 147)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

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

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes >( No

Remarks:

CQAW L\t,/(«i(

ol present | b hile sbseusf at AL

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0




Data Poir{t
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: [A/huz (/41 ﬁ‘J(L City/County: \.fff //81 Sampling Date: ql 1 ( (8
Applicant/Owner: AaM l’lJ\ ‘C"\ 1 m{( State: _ A/ < Sampling Paint: Q —ﬂ

Investigator(s): _< five , I S b&j 3 Section, Township, Range: —

Landform (hillslope, terrace, et::.): -C é f.n L Local relief (concave, convex, none): 5‘@;‘”(;? Zpe o € Slope (%): ] p[-?
Subregion (LRR or MLRA): P = l?)(v ’ Lat: _2 G, ?_qlﬂ( Long: _— 30. bO0O Datum:

Soil Map Unit Name: _CQ{UA’J i ‘S.Lr&éfj S o ‘J : NWI classification: -

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

Are Vegetation _)_{_ Soil __, or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes x No____
Are Vegetation ___, Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area

Hydric Soil Present? Yes _ X No within a Wetland? Yes 'X No
Wetland Hydrology Present? Yes X No

Remarks:

Letand  apem 13 ™ féwﬂp% 5 A }045{*’/”‘ %f?-/ £, a¥C.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)
_ Surface Water (A1) ___ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) ___ Hydrogen Sulfide Odor (C1) k’ Drainage Patterns (B10)
Water Marks (B1) __ Presence of Reduced Iron (C4) __ Dry-Season Water Table (C2)
Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) __ Crayfish Burrows (C8)

Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) ___ Stunted or Stressed Plants (D1)

Iron Deposits (B5) X Geomorphic Position (D2)

Shallow Aquitard (D3)

Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Inundation Visible on Aerial imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

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

Field Observations:

Surface Water Present? Yes______ No L Depth (inches):

Water Table Present? Yes____ NOL Depth (inches): _______

Saturation Present? Yes _& No_____ Depth (inches): 6 " Wetland Hydrology Present? Yes X No
(includes capillary fringe)

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

Remarks:

Toe rne Auo smill Seps Me fé'rﬂy’i%» Aépce X >

‘Gc,'(' /jri‘m: A f"f'fhfé”V‘ ea/fﬁfm.

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0


scott.king
Text Box
Data Point W-3


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

Data Point
W-3

Sampling Point:

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
& Total Number of Dominant g
3. Species Across All Strata: = (B
4,

Percent of Dominant Species é’ é %
5. That Are OBL, FACW, or FAC: (A/B)
6.

Dominance Test worksheet:

= Total Cover

50% of total cover: 20% of total cover:

bou )

Sapling Stratum (Plot size:

D OB N

= Total Cover

20% of total cover:

5 7

50% of total cover:
Shrub Stratum (Plot size:

54 e (l} C[vm

FAcy

1.
2
3.
4.
5
6

:5 = Total Cover
e

50% of total cover: 20% of total cover: l

Herb Stratum (Plot size:

1 Fl:cg,c £0 /d({:hlﬂ}m.né’m\ 80 ‘T FAC
2. _'_h/mc?('ﬂ So3 ' [O ‘; FAcL/
3_ Temukicns  zoptn3(s 5 A EAcl/
e ,

8.

6.

7

8

9.

10,

11.

0{ S = Total Cover

50% of total cover: Y g 20% of total cover: ’0(
Woody Vine Stratum (Plot size: _— )
1.

LA

= Total Cover

50% of total cover: 20% of total cover:

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species X2=
FAC species x3=
FACU species x4=
UPL species x5=
Column Totals: (A) (B)

Prevalence Index =B/A =

Hydrophytic Vegetation Indicators:

__ 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is £3.0"

__ 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation' (Explain)

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

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub — Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

A""‘ 1S hewni /z"{‘(ifrw ¢

f"!’n—fg(—f/ 5 & {f{’ fﬂS‘{U/‘( "

Hydrophytic
Vegetation
Present?

Yes X No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0
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Data Point

SOIL Sampling Point: W-3
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist % Color (moist) % Type' Loc® Texture Remarks
D-2 logR «(2 (00 - (ot _riB  tspsoil

2-lo 10YQR 5[4 52 [DYR L3 _5® b M _:%{Jﬂ-.« tsihiakling @5
L-\2_ 1o LI 20 ASeR sl o ¢ M c,f»a e

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. “Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Dark Surface (S7) . 2cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) ___ Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
___ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) ___ Piedmont Floodplain Soils (F19)
___ Stratified Layers (A5) X Depleted Matrix (F3) (MLRA 136, 147)
___ 2cm Muck (A10) (LRR N) __ Redox Dark Surface (F6) ___ Very Shallow Dark Surface (TF12)
___ Depleted Below Dark Surface (A11) _ Depleted Dark Surface (F7) ___ Other (Explain in Remarks)
___ Thick Dark Surface (A12) __ Redox Depressions (F8)
___ Sandy Mucky Mineral ($1) (LRR N, __ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

__ Sandy Gleyed Matrix (S4) — Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
__ Sandy Redox (S5) __ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) ___ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

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

Loy, f?tyﬁic soil ﬁan/%}(, schakoo rolel A A 61
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Data Point
W-4

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region C(, /QEM f“f"jj

Project/Site: LI/L‘U #?f’/\ 4"( ﬁ City/County: ‘S:-’/f(? 4\.7&8 Sampling Date: L{I a ! 4

Applicant/Owner: /11104/{ A4 é;\ .Tm‘f[’[ State: Sampling Point: _tv/ = &
Investigator(s): X /(M ‘ /C Spaal Section, Township, Range: =

Landform (hillslope, terrace,('é ; -‘-LIW( ccu v Local relief (concave, convex, none): IVWM ‘S[d;.'z.c Slope (%): Sa(o
Subregion (LRR or MLRA): _F— (24 tat:_ 6. 3I8S Long: = 8C. 54 3R " Dawm:_Z40 33
Soil Map Unit Name: Fairvize, < sty floy  loar. NWI classification: —

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

Are Vegetation , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes 8 No

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

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

Hydrophytic Vegetation Present? Yes No, X Is the Sampled Area X
Hydric Soil Present? Yes No__>¢ within a Wetland? Yes No
Wetland Hydrology Present? Yes No __

R?j‘tc,: ﬁOMh{ A‘”‘"’éﬂ M L«fw{&‘«w{: /34SIV At R R é()( ‘(r’z)\f-«. :'-fa’ £ pn @ﬁw [L
ol La L5 . e
o S ut{:% A (,‘}, 3 f)el A N@ A \4 Ce,

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

___ Surface Water (A1) _ True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) — Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

___ Saturation (A3) — Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

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

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

— Drift Deposits (B3) ___ Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)

___ lron Deposits (B5) Geomorphic Position (D2)

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

—_ Water-Stained Leaves (B9) Microtopographic Relief (D4)

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

Field Observations:

Surface Water Present? Yes_____ No _3( Depth (inches):

Water Table Present? Yes___ No Depth (inches): )
Saturation Present? Yes ____ No_-X  Depth (inches): Wetland Hydrology Present? Yes No >(
(includes capillary fringe)

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

Remarks:

/]/0 ‘l\f\/ie.’d(hs p-r 1\/AL\7% &"“’\.L«‘w{
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VEGETATION (Five Strata) — Use scientific names of plants.

Data Point
W-4

Sampling Point:

Absolute Dominant Indicator

Tree Stratum (Plot size: % Cover _Species? _Status

L

Dominance Test worksheet:

Number of Dominant Species /
That Are OBL, FACW, or FAC:

339

(A)

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

That Are OBL, FACW, or FAC: (A/B)

= Total Cover

50% of total cover: 20% of total cover:

= )

Sapling Stratum (Plot size:

@ AW N =

= Total Cover

50% of total cover: 20% of total cover:

= )

Shrub Stratum (Plot size:

1,
2
3.
4,
L
6.
= Total Cover

50% of total cover: 20% of total cover:;
Herb Stratum (Plot size: Co!
1. F-f.':z,u-c Sy /.4 rup-'"‘;s*ﬁ",f 35 Lf [,4(
2. Tr'n{..;(fm « (<ot .1 [O ol FAce
3 Shllaig b fia w1 y OPC
4_TocaXbbin o\ricicke il N FAcCeO
5_0Canigm ﬂ‘-f(p[(/'fbvv\ pd /V EAI &%
6.
7.
8.
9.
10.
1.

Zf)f: = Total Cover

50% of total cover: 5 2 20% of total cover:; G
Woody Vine Stratum (Plot size: — )
1.

2
3.
4.
5

= Total Cover

50% of total cover: 20% of total cover:;

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species X2=
FAC species Xx3=
FACU species x4 =
UPL species Xx5=
Column Totals: (A) (B)

Prevalence Index =BJ/A =

Hydrophytic Vegetation Indicators:

___ 1- Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is <3.0'

__ 4-Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation' (Explain)

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

Definitions of Five Vegetation Strata:

Tree — Woady plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3in. (7.6 cm) DBH.

Shrub — Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

Areq s Wu/{ /{G-fwéqu

U(éﬂ('d)(c“b\-giyf_‘ C&//M..){
[LASN7A 2 QPR fﬂ‘?(f /.M val|,

s,
No, X

/U W - "‘f“hy{. ’7f}ffx""s

Hydrophytic
Vegetation

Present? Yes

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

US Army Corps of Engineers
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SOIL

Data Point
W-4

Sampling Point:

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

Depth Matrix Redox Features

(inches) Color (moist % Color (moist) % Type' Loc® Texture Remarks

o-\  Jo¥r32[3 (o0 = logwm _ _cigh 4o so

(-8 (YR 4]y oo — Stk lopen  (pnlga\ |
2-@ 1040 Yl oo — Susy Lopan  fimita v pelolr]
2y G5YRS[3 (W - caylotn (e 4 ptten]

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

*Loca