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

REPLY TO
ATTENTION OF:

October 20, 2015

Regulatory Division

Re: NCIRT Review and USACE Approval of the Sandy Mush HQP Site; SAW-2015-01585;
DMS Project # 732, 92683, 92175

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 Sandy Mush HQP Site, which closed on 20
August, 2015. 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, the State Historic Preservation Office (SHPO) has expressed
concerns for archaeological sites that might be affected by implementation of the mitigation plan
and has requested review prior to any ground-disturbing activities. Please include this
requirement in the Final Mitigation Plan.

Based on the activities proposed in the plan, your project does not require a Department
of the Army permit. However, 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. Issues identified above must be addressed in the Final
Mitigation Plan and all changes made to the Final Mitigation Plan should be summarized in an
errata sheet included at the beginning of the document. 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.
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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 919-846-2564.

Enclosures

Electronic Copies Furnished:

NCIRT Distribution List
Paul Wiesner, NCDMS

Comprehensive Sandymush Stream Mitigation Plan
NCEEP Project Numbers 732, 92683, and 92175

Sincerely,

HUGHES.ANDREA. isieaone
. o  HUGHES.ANDREA.WADE.1258339165

DN: c=US, 0=U.S. Government, ou=DoD, ou=PKI,
WADE.1258339165 5t ivoris oaos 25
Andrea Hughes
Mitigation Project Manager

Equinox Environmental Consultation & Design, Inc.
October 2015



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

REPLY TO
ATTENTION OF:

CESAW-RG/Hughes October 6, 2015

MEMORANDUM FOR RECORD
SUBJECT: Sandy Mush HQP Site - NCIRT Comments During 30-day Mitigation Plan Review

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

NCDMS Project Name: Sandy Mush HQP Site, Buncombe County, NC

USACE AID#: SAW-2015-01585
NCDMS #: 732, 92683, 92175

30-Day Comment Deadline: 20 August 2015

Ginny Baker, NCDWR, 5 August, 2015:

1. NCDWR finds the long-term active management plan to be implemented by WRC to be
an effective approach to stewardship. Signage in the encroachment areas that had food
plots established should be maintained to avoid future intrusion into riparian buffer
areas.

2. There are 66,702 feet of stream or 37% of the existing project streams proposed for Ell
at a 2.5-5:1 ratio according to the existing condition of the stream; good 2.5:1 for a
metric score of 3-7, fair 3:1 for a metric score of 8-11, and poor 5:1 for a metric score of
12-17. A credit range of 3:1 for good, 4:1 for fair, and 5:1 for poor might be more
appropriate for this scenario based on the scoring range and the fact that Ell uplift is
based on cattle removal and not planting or invasive treatment of enhancement areas.
Another method would be to change the good score credit of 3:1 to 3.5:1 or 3.75:1 to
better reflect the middle scoring range “good” represents.

3. The main concern NC DWR has with the Sandy Mush project is that there appear to be
areas proposed for Ell credit at varying levels that did not have cattle/livestock removed
which was the main justification for enhancement level credit as discussed in the March
18, 2014 IRT meeting. NCDWR does understand some of the prescribed burns proposed
by WRC will remove exotics, but this will likely be limited in the 30 foot riparian credit
generating zone adjacent to streams and planting is not proposed. It was not entirely
clear which Ell reaches had cattle removed when the property was acquired 10 years
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ago. According to the Riparian Area Assessment, Section 7.2.1, p.49, 29% of the
property reaches were accessed by livestock which seems to include some of the
preservation and non-credit generating stream feet along with some, but not all of the
Ell streams which account for 37% of the project. The Riparian Area Reach Condition
Maps in Appendix C also indicate sections of Ell stream had no cattle access historically.
Areas 9, 10, and 12 which account for 13,522 Ell stream feet had no cattle access and
area 11 which accounts for 13,934 Ell stream feet only had 10% cattle access. Please
clarify exactly which Ell areas, for each of the credit ranges, had cattle access.

Andrea Hughes, USACE, 24 September, 2015:

1. Long-term management is the responsibility of NCWRC and the mitigation plan indicates
that NCWRC has a management plan that will be in effect for the next 10 years. The
plan will be renewed/revised once the initial 10 year plan expires. The Corps should be
provided the opportunity to review future revisions to the long-term management plan
prior to implementation.

2. The mitigation plan indicates that the site will be managed with a focus on “continued
improvement of wildlife habitats and restoration of native plant species”. The plan also
mentions the existence of food plots although the exact location of these areas is
unclear. Food plots should not be located within or adjacent to mitigation areas.

H U G H E S .A N D R EA . 3{?2:|é);jl?\lnf)esEZ)"WADE.'l 258339165

DN: ¢=US, 0=U.S. Government, ou=DoD, ou=PKI,

WADE.1258339165 % ssissimsye oo

Andrea Hughes
Special Projects Manager
Regulatory Division
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MEMORANDUM:

TO: Todd Tugwell, Chair, Interagency Review Team (IRT)
FROM: Paul Wiesner, DMS Western Project Management Supervisor
SUBJECT: Sandymush NCIRT Mitigation Plan Comment Response
DATE: October 15, 2015

We have compiled the following comments in response to the USACE memorandum dated
October 6, 2015 regarding the mitigation plan for the Sandymush site (DMS Projects 732, 92683,
92175).

Response to Ginny Baker, NCDWR, 5 August, 2015:

Item 1 — Signage will be installed as necessary to eliminate any remaining encroachment within
the riparian buffer areas. NCWRC will be responsible for maintaining signage and marking (as
necessary) to avoid future intrusion into the riparian buffer areas.

Items 2 and 3 — DMS has presented what we consider fair and reasonable mitigation credit ratios
based on riparian area conditions and the fact that the expected uplift will occur over a much longer
term. Additionally, at the request of the IRT, enhancement stream credits have already been
significantly reduced based the existing riparian conditions (a 2,426 SMU credit reduction from
the previous 2014 mitigation plan submittal). As for suggested changes in the mitigation ratios,
we do not believe they are justified solely by the perception that the impacts of cattle were limited
to what was observed and described in the stream assessments that took place after the property
was purchased. The analysis for the mitigation plan was based on a composite of observations
during the initial stream channel assessments (which were conducted by Equinox staff in 2004),
information obtained in development of the mitigation conceptual plan (conducted by Baker
Engineering), analysis of period aerial photos, and field observations taken as part of the riparian
assessments in 2012-13. These efforts did not reflect the fact that prior to its purchase, interior
fences on the property were not well maintained and cattle roamed freely over most areas. As a
consequence, cattle impacts were conservatively estimated with a focus on those areas where
significant stream degradation was caused by livestock access. Although these impacts were not
documented in detail for all areas of the Sandymush property, direct observations by Equinox staff
confirms that cattle had initially impacted a majority of the site.

The riparian assessment described in Section 7.2.1 of the mitigation plan did not include any parts
of streams being proposed for preservation (HQP or standard P), although it did include non-credit
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generating stream reaches. Approximately 5,216 feet of stream reaches were completely excluded
from the project mitigation credits due to crossings and power line right-of-ways. In addition,
mitigation credit was not requested for 12,464 feet of Non HQP stream length where one side of
the stream will be protected in perpetuity. When the assessment data for cattle impacts are
examined (Table 1), approximately 29% of the streambank length were considered previously
impacted. As can be seen, documented impacts from livestock vary widely between assessment
areas. A compilation of streambank length with livestock impacts by areas is shown in Table 2
and reveals that livestock impact data for this analysis varied widely among areas. As was stated
previously, livestock had access to most of the property, but the more subtle impacts could not be
quantified.

It is not an accurate statement to say that the EII uplift is entirely dependent upon cattle removal
and natural succession of riparian vegetation. Regular controlled burns to be conducted by the
NCWRC will suppress non-native plant species growth on the property. The NCWRC also intends
to consider the use of mechanical and chemical controls if deemed to be the most expedient manner
of restoring native plant species. Once native tree species begin to develop they will create a
canopy that will make it more difficult for some non-native plants to thrive. This should allow
additional native species to gain a foothold. From a long-term perspective, all riparian areas will
be conserved in perpetuity and the property as a whole will never be developed. As a consequence
native woody plant species will eventually become reestablished across the entire site.
Management by the NCWRC will help speed that process because their activities will act to
suppress growth of nonnative species. Our credit reductions have already accounted for this.

We acknowledge that the 2,688+ acre Sandymush property is unique in its characteristics for use
in stream mitigation. The disjunct nature of the parcels making up the property and its past land
uses made it a challenge to quantify the resources and determine a feasible mitigation credit
strategy. The proposed mitigation plan reveals those challenges, but we believe it is a logical
approach that considers the resources being conserved and the benefits that are to accrue in
perpetuity. DMS continues to believe that the mitigation ratios established in the mitigation plan
are fair, reasonable, and have already been adjusted at the IRT’s request. Accordingly, DMS
respectfully requests that the IRT accept the mitigation ratios already established in the July 2015
mitigation plan.

Response to Andrea Hughes, USACE, 24 September, 2015:
Item 1 — The provision of giving the USACE the opportunity to review revisions of the NCWRC’s
management plan is reasonable and acceptable.

Item 2 — General locations of these encroachments are shown in Figure 7.1 of the mitigation plan.
Detailed locations were not provided because these areas are being marked on the ground and
wildlife management activities terminated. Food plot locations outside of the protected riparian
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areas are not relevant to the mitigation plan; however, food plots will not be located or
subsequently planned within riparian buffer areas subject to mitigation credit.
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Table 1 Streambank Length of Ell Reaches with Livestock Impacts

Reach Length with Livestock Impacts by Area (feet)

Area l

Area 2

Area 3

Area 4

Area 5

Area 6

Area 7

Area 8

Area 9

Area 10

Area 11

Area 12

Totals

Streambank
Length with
Cattle
Impacts

4,593

1,034

8,041

9,164

7,002

4,441

3,381

3,109

4,214

44,979

Total
Streambank
Length

12,132

6,664

23,192

23,252

8,062

10,852

9,239

9,949

4,314

12,779

23,785

8,919

153,139

Percent of
Length

38%

16%

39%

87%

41%

37%

31%

0%

0%

18%

0%

29%

Note the numbers in this table were generated using the riparian assessment data. Separate assessments were made of each stream bank; therefore, the total length in the table is approximately

twice the length of stream.

Table 2 Streambank Length of Ell Reaches with Cattle Impacts by Area and Rating Category

Length with Livestock Impacts Percent of Total Ell Length
Area Good Fair Poor Total Good Fair Poor
- 680 3,913 4,593 0% 6% 32%

2 - 1,034 - 1,034 0% 16% 0%

3 - 4,538 3,503 8,041 0% 20% 15%

4 1,412 3,975 3,777 9,164 6% 17% 16%

5 3,361 1,185 2,456 7,002 42% 15% 30%
6 744 1,187 2,511 4,441 7% 11% 23%
7 354 - 3,027 3,381 4% 0% 33%
8 - 449 2,659 3,109 0% 5% 27%

9 - - - - 0% 0% 0%
10 - - - - 0% 0% 0%
11 - 4,214 - 4,214 0% 18% 0%
12 - - - - 0% 0% 0%
Totals 5,871 17,262 21,846 44,979 4% 11% 14%
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EXECUTIVE SUMMARY

The Sandymush mitigation project is located in the French Broad River 06010105 cataloging unit.
The 2,688+ acretractis situated in no rthern Buncombe and s outhern M adison ¢ ounties,
approximately 12 miles northwest of the City of Asheville. Although the site is not within a North
Carolina Department o f E nvironment and N atural R esources, D ivision of Mitigation S ervices
(DMS) targeted local watershed, the tract has a combination of relatively pristine areas and areas
impacted by past agricultural land use practices that degraded riparian conditions. At the time of
purchase, approximately 20% of the property was in agricultural use. These circumstances made
the property a good candidate for mitigation. Pristine areas on the property encompass North
Carolina Natural Heritage Program Natural Areas (NAs) having intact riparian areas worthy of
preservation, whereas degraded stream reaches had riparian areas lacking woody vegetation,
non-native invasive plant species, and widespread sedimentation and erosion caused by livestock
with unfettered access to streams and were considered suitable for enhancement.

The Sandymush tract was purchased in 2004 for purposes of providing mitigation credits needed
for impacts to streams under a new agreement between the U.S. Army C orp of E ngineers
(USACE) and the North Carolina Department of Environment and Natural Resources (DENR).
Mitigation is provided by the State through DMS.

Observed habitats within the project site consist of fallow agricultural fields, Rich Cove Forest,
Montane O ak-Hickory F orest, and P iedmont/Low Mountain A lluvial Fo rest. The tractw as
recognized as c ontaining s ignificant nat ural resources, most no tably t he A lexander C liff and
Slopes and Turkey Creek / Sandymush Gorge NAs and a number of rare plant species. The
entire tract is now protected from development and other impacts by deed restrictions and a
management agreement between the North Carolina Wildlife Resources Commission (NCWRC)
and DENR. U nder this agreement, the NCWRC will manage the tract for wildlife conservation
and public uses in perpetuity.

Mitigation credits from the pur chase of the S andymush tract w ere originally proposed tobe
obtained under either the High Quality Preservation (HQP) or Enhancement Il (Ell) options.
Streams qualifying as HQP contain riparian areas with high ecological function. Riparian areas
of streams proposed for mitigation as Ell contain some level of degradation consisting mostly of
impacts from livestock, dense stands of non-native invasive plants, or both. The goals of this
mitigation p lan are c onsistent w ith t hose that address s tressors as d escribed i n pl anning
documents covering the upper French Broad cataloging unit. These goals include management
of stream corridors that reduce sediment and nutrient runoff by managing riparian buffer plant
communities, stabilizing stream banks, and excluding livestock from streams.

Riparian areas in the Sandymush Ell category are in a state of transition since livestock were
removed 10 years ago. The now fallow riparian areas are becoming revegetated, streambank
stability has greatly improved, and additional stability is likely to be achieved and maintained as
woody vegetation matures. The worst bank conditions are associated with stream channels that
are highly entrenched and lack woody vegetation; however, these areas are scattered throughout
the tract and no significant mass wasting areas were identified. Although the vegetation has
improved streambank stability, riparian vegetation contains non-native plant species, including
multiflora rose (Rosa multiflora), Japanese honeysuckle (Lonicera japonica), and O riental
bittersweet (Celastrus orbiculatus). These species are abundant on adjacent upland areas and
will be a continued source of seed.
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Based on GIS calculations, a total of 172,993 linear feet of stream and the adjacent riparian area
are eligible for mitigation on the Sandymush property. This total excludes 5,216 linear feet
associated with pow erline rights-of-way, culverts, and o ther stream crossings (fords, culverts,
bridges).

A total of 77,036 feet of stream are proposed for mitigation as High Quality Preservation. Of
those, 51,702 feet have riparian areas 2300 feet on both sides of the stream (HQP-2), 25,334 feet
have riparian areas 2300 feet one side of the stream (HQP-1). An additional 16,792 feet of stream
had riparian areas >30 feet but <300 feet in width on both sides of the stream and are proposed
for mitigation under the standard Preservation (P) option. A total of 12,875 mitigation credits are
being proposed under the HQP option; an additional 2,240 mitigation credits are being proposed
under the P option (see table below for details).

Atotal of 83,357 linear feet of stream on the Sandymush tract were in areas considered for
Enhancement Il (EIl) mitigation credit. Of that amount, 66,702 feet have a riparian buffer of at
least 30 feet in width on both sides of the stream and qualify for credit. Riparian areas of these
stream reaches were rated as being in Good, Fair, or Poor conditions based on field assessments
(see Section 5.2.2); credit ratios of 2.5:1, 3:1, and 5:1 were used to calculate mitigation credits for
each rating class. A total of 24,017 credits are being proposed under the Ell option.

No mitigation credits are being proposed for 17,680 feet of streams on the Sandymush mitigation
site. Of those, 12,464 are reaches that do not meet the minimum HQP, P, or Ell criteria (generally
too narrow, only one side is protected, or both); the remaining 5,216 are reaches that were
excluded from the stream reach database because they are contained within powerline right-of-
ways or stream crossings.

Category Existing Mit.igation Mitiga_tion
Footage/Acreage | Credits/SMUs Ratio
HQP-2 51,702 10,340 5:1
HQP-1 25,334 2,535 10:1
P 16,791 2,240 7.511
Ell-G 38,057 15,223 2.5:1
Ell-F 23,003 7,667 3:1
Ell-P 5,642 1,127 5:1
No Credit Totals (NQ-HQP and Ell-1) 12,464 0 0:1
Exclusions 5,216 - -
Totals 178,209 39,132

A total of 39,132 stream mitigation credits are being requested for the Sandymush site.

Upon review of the non-native invasive plant assessment conducted on the site, DMS determined
that a non-native invasive plant treatment plan for the riparian areas that did not address the
upland invasive problems would not achieve the desired ecological uplift over the long term. If
invasive plants in upland areas are not controlled, they will remain a seed source and it would be
highly likely that those species would reinvade the riparian area and outcompete native species.
Under those conditions, a long-term retreatment plan would be necessary. Because of these
circumstances, DMS is proposing to implement a long-term non-native plant control plan that is
integrated into the NCWRC’s management plan for the Sandymush property. This proposal will
allow the NCWRC to utilize streams throughout the Sandymush tract as fire lines for controlled
burns. Such burns, if conducted on a 3-5 year basis, would suppress non-native invasive plants
in both the upland and riparian areas and would eliminate the need to disturb upland areas by
plowing fire lines. The burned areas will be allowed to revegetate naturally. Itis expected that
i
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suppression of the non-native plant species will release the native seed bank and allow those
species to become reestablished.

Implementation of this mitigation plan will include ending livestock grazing (already completed),
managing new livestock intrusions (procedureisin place), and discontinuing active w ildlife
improvement activities within the riparian areas (being implemented). To accomplish the last
objective, the DMS has provided the NCWRC with digital maps delineating the protected buffer
areas — 300 feet on High Quality Preservation reaches, 30-300 feet on Preservation reaches, and
30 feet on Enhancement reaches (including all one sided buffer reaches). Using these maps, the
NCWRC will mark the buffer boundaries (as necessary) and terminate mowing and food plot
cultivation activities and allow plant communities in these areas to naturally regenerate.

Long-term management and monitoring of the entire Sandymush tract will be the responsibility of
the NCWRC. They will ensure that the property is used only for purposes that do not compromise
the conservation goals of the tract, violate the deed restrictions, and will prohibit any uses that
would degrade the existing natural resources present on the property.

Upon approval of this mitigation plan by the Interagency Review Team (IRT), the NCWRC will
assume responsibility for its implementation. The existing MOA between the DMS and NCWRC
also will be amended to clarify the legal definitions of the buffer widths for the HQP (300 feet), P
(30-300), and Enhancement (30 feet) reaches. |In ensuing years, the NCWRC will prepare an
annual report documenting the management activities completed, including appropriate photo-
logs, and delineate the plans for the upcoming year. T he DMS and NCWRC will m eet as
necessary to ensure the management plan is in compliance with regulatory requirements, to
discuss mitigation goals, and to identify any special maintenance issues.

This mitigation plan has been written in conformance with the requirements of the Memorandum
of Agreement addressing compensatory mitigation for streams and wetlands between the North
Carolina Department of Environment and Natural Resources, the North Carolina Department of
Transportation, and the U.S. Army Corps of Engineers signed and dated July 23, 2003. This
document and those referenced in the agreement govern DMS operations and procedures for the
delivery of compensatory mitigation as related to the Sandymush project.

iii
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1 PRESERVATION AND RESTORATION PROJECT GOALS AND
OBJECTIVES

The Sandymush Mitigation Project is located in the 06010105 cataloging unit (CU) of the French
Broad River Basin. While streams on the Sandymush site are not in a targeted local watershed
of the most recent North Carolina Division of Mitigation Services (DMS; known as Ecosystem
Enhancement Program [NCEEP] prior to March 2015) river basin restoration priority plan
(NCEEP 2009), the State of North Carolina took the opportunity to purchase the site to meet the
requirements of the new mitigation agreement between the U.S. Army Corps of Engineers
(USACE) and the North Carolina Department of Environment and Natural Resources (DENR)
for impacts to streams and wetlands (USACE-DENR 2003). That agreement allowed the State
of North Carolina to purchase not only sites with stream restoration potential, but also sites with
streams containing undisturbed riparian areas and worthy of preservation. Progress Energy
Corporation offered the Sandymush Creek tract to the State as a way to divest itself of land
previously purchased for a potential power plant site. Purchase of the site was recognized as
an opportunity to meet DMS’s mitigation needs in the upper French Broad River basin and the
property was acquired in 2004.

Mitigation credits from this site are being obtained as part of three DMS projects. Streams with
stable channels comprised of mature native plant communities are being protected under the
“High Quality Preservation” (HQP) and standard Preservation (P) mitigation options as
authorized in the 2003 USACE-DENR agreement. The HQP mitigation credits are being
allocated between the Northern Mountains Ecoregion (Project Number 92175) and the Southern
Mountains Ecoregion (Project Number 92683). Stream channels and riparian areas degraded
by poor past land use practices and not meeting HQP or P criteria are being proposed under the
Enhancement Il mitigation option of the 2003 agreement and are included in DMS Project
Number 732. This plan integrates all three mitigation options to provide the regulatory agencies
a comprehensive review document for purposes of approving the proposed mitigation action
plan and requested mitigation credits.

Most of the project streams in the Sandymush tract lay within the Sandymush Creek
(06010105090030) and Turkey Creek (06010105090040) hydrologic units (HUCs). Several
small streams draining directly to the French Broad River are in the 06010105090020 HUC.
The area drained by these streams encompasses 51,824 acres.

In addition to providing mitigation credits, the Sandymush purchase also was intended to make
these lands available for some outdoor recreational opportunities by placing them into the game
lands program of the North Carolina Wildlife Resources Commission (NCWRC). This document
integrates efforts to enhance ecological conditions on the Sandymush site by addressing the
USACE preservation and enhancement mitigation guideline requirements and integrating them
with the NCWRC strategies to manage the property as its permanent custodian. As such, the
Sandymush property must be considered a unique “working” mitigation site in that it will be
maintained and actively managed by the NCWRC in perpetuity.
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The Sandymush and Turkey Creek watersheds, although not in a DMS targeted local
watershed, have problems similar to those of the adjacent Newfound Creek watershed (HUC
06010105090020; NCEEP 2008; NCDWQ 2005) and as described below. Assets and problems
known to exist within the project area include the following:

Assets:
e 68% forested land — 35,240 acres
¢ 5% publicly conserved land — 2,806 acres
e 10% privately conservation lands — 5,127 acres
e NCDWQ Water quality classifications — C for all streams except Little Sandymush Creek
and the headwaters of Sandymush Creek, which are classified as C; Tr
e State Natural Areas (SNAs; NCNHP 2004)
* Alexander Cliffs and Slopes
» Turkey Creek/Sandymush Gorge
e Rare species known to occur (NCNHP 2004, 2012)
» Piratebush (Buckleya distichophylla) — Federal Species of Concern; State
Endangered
+ Carolina saxifrage (Saxifraga caroliniana) — Federal Species of Concern;
considered Significantly Rare by the NCNHP
* Branching draba (Draba ramosissima) — considered Significantly Rare by the
NCNHP
» Bleeding heart (Dicentra eximia) — considered Significantly Rare by the NCNHP
» Southern zigzag salamander (Plethodon ventralis) — State Species of Concern
e Other species whose range includes the Sandymush tract (NCNHP 2012)
» Baltimore Checkerspot (Euphydryas phaeton)
» CIiff Spurge (Euphorbia commutata)
+ Eastern Small-footed (Myotis leibii)
« Eastern Spiny Softshell (Apalone spinifera spinifera)
+ Giant Swallowtail (Papilio cresphontes)
» Golden Banded-Skipper (Autochton cellus)
» Gray Myotis (Myotis grisescens)
Hellbender (Cryptobranchus alleganiensis)
Least Weasel (Mustela nivalis)
Purpleleaf Willowherb (Epilobium ciliatum)
Shooting-star (Primula meadia)
* Southern Blotched Chub (Erimystax insignis eristigma)
+ Sweet White Trillium (Trillium simile)
* Tennessee Mountain-mint (Pycnanthemum curvipes)
» Virginia Stickseed (Hackelia virginiana)

Problems:
¢ Extensive concentrations of non-native invasive plants in both riparian zones and upland
areas
Habitat degradation due to sedimentation
Streambed scour
Streambank erosion
Excess fecal coliform bacteria
Nutrient enrichment
Habitat fragmentation
Livestock access to creeks
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Within the French Broad River 06010105 CU, development, urbanization, and agricultural
activities are documented sources of non-point source pollution and sedimentation (NCDWQ
2005; NCWRC 2005). Toxic impacts from point and non-point sources have significantly
impacted biological communities, including federally threatened and endangered species, are
also described.

One major factor contributing to environmental impacts in watersheds of the French Broad River
has been population growth. Between 1990 and 2012, the population of Buncombe County
increased by 36% (Google.com 2013), whereas the population of the Leicester community (Zip
Code 28748), the community closest to the Sandymush mitigation site, grew over 47%
(Clearsearch.com 2013).

Restoration goals stated in the 2009 French Broad River Restoration Priorities document
(NCEEP 2009) are as follows:

¢ Implement wetland and stream restoration projects that reduce sources of sediment and
nutrients by restoring riparian buffer vegetation, stabilizing stream banks, excluding
livestock, and restoring natural geomorphology, especially in headwater streams.

e Restore and protect habitat for priority fish, mussel, snail, and crayfish species in the
basin [see NCWRC (2005) for a complete list].

e Cooperate with land trusts and resource agencies to help leverage federal and state
grant funding for watershed restoration and conservation efforts.

e Protect high quality habitats, especially those prioritized by the Natural Heritage Program
as Significant Natural Heritage Areas.

Specific goals for 06010105 French Broad River CU include:

e Focus restoration efforts in the Mud Creek and South Hominy Creek Local Watershed
Planning (LWP) areas.

e Work with local partners to improve management of stormwater runoff, controlling both
stormwater volume and pollutants, and promote low impact development techniques to
lessen impacts of new development, especially in the expanding areas of Asheville,
Black Mountain, Fletcher, and Hendersonville.

A review of existing watershed planning documents (NCDWQ 2005; NCWRC 2005) revealed
the purchase of the Sandymush mitigation site would allow DMS to address goals and stressors
known to exist within the upper French Broad River watershed as well as meet some of its
mitigation needs.
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The goals of this project that address stressors identified in the upper French Broad River CU
include the following:

Implement wetland and stream restoration projects that reduce sources of sediment and
nutrients by restoring riparian buffer vegetation, stabilizing stream banks, excluding
livestock, and restoring natural geomorphology, especially in headwater streams.

Restore and protect habitat for priority fish, mussel, snail, and crayfish species in the
basin [see Wildlife Resource Commission (2005) for a complete list].

This document presents a comprehensive mitigation plan for the Sandymush property. It
integrates HQP, P, and EIl mitigation options with the NCWRC’s management strategies
(NCWRC 2014) to administer the property for wildlife benefits and public use. As such, the
project goals are as follows:

Place stable stream channels with highly functioning riparian areas under restrictions
that ensure their preservation in perpetuity, allowing only management activities that do
not jeopardize their conservation values.

Reduce sedimentation caused by livestock access to the creeks (previously under lease
to private landowners)

Integrate non-native invasive plant management in riparian areas with the NCWRC'’s
overall habitat management plan

Enhance native plant communities in riparian areas using wildlife habitat management
techniques, including prescribed burns, mechanical removal, and herbicides

Stabilize degr aded stream banks by r eestablishing w oody v egetation through na tural
regeneration
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2 SITE SELECTION
2.1 Directions to Site

The Sandymush site is composed of several disjunct tracts of land (Figure 2.1) connected by a
network of local secondary roads. General routes to reach the project area from different
directions are described below. The Sandymush site is managed by the North Carolina Wildlife
Resources Commission as part of their game lands program under an agreement with the
Department of Environment and Natural Resources (DENR; Appendix A). Detailed maps of the
area including local roads and user parking locations to access the site can be obtained from
the NCWRC web site at http://216.27.39.120/mapbook/.

¢ From the East — North on Broadway from downtown Asheville for 1.5 miles onto
Riverside Drive/Old Marshall Highway (NC251) for 8.7 miles; turn left onto Fletcher
Martin Road (SR 1620/1634) and go 2.7 miles to the intersection of Old Highway 20 (SR
1629) and Cedar Hill Road (SR 1632).

e From the South — West on Patton Avenue/I-240 from downtown Asheville for 2.7 miles to
its intersection with NC 63 (New Leicester Highway); go 8.4 miles on NC 63 to Martin
Branch Road (SR 1610); turn right onto Martin Branch Road (SR 1610) and follow for
3.7 miles to the intersection with Bear Creek Road (SR 1607); turn left onto Bear Creek
Road and travel 1.3 miles to the intersection with Old Turkey Creek Road (SR 1631).

e From the West - West on Patton Avenue/I-240 from downtown Asheville for 2.7 miles to
intersection with NC 63 (New Leicester Highway); travel 12.9 miles on NC 63 to
Meadows Town Road (SR 1001); turn right onto Meadows Town Road and follow for 1.7
miles.

e From the North — Take Baileys Branch Road (SR 1001) from downtown Marshall for 4.3
miles to the intersection with Bear Creek Road (SR 1114) and Meadows Town Road
(SR 1001); turn left onto Bear Creek Road and follow for 1.3 miles

2.2 Site Selection and Characteristics

The following description of the Sandymush site historical conditions, site modifications, and
evolutionary and successional trends were derived, with some modification, from the
Sandymush Stream Restoration Conceptual Mitigation Design and Sandymush Creek
Restoration Project Environmental Resources Technical Report Buncombe and Madison
Counties, North Carolina (Baker 2007; NCEEP 2007) documents.

The Sandymush site encompasses several tracts of land totaling 2,688+ acres (Buncombe
County Plat Book 108, Page 112) and was purchased by the State of North Carolina in 2004.
The site is located in northern Buncombe and southern Madison counties near the Leicester
community (Figures 2.1 and 2.2). The property is approximately 12 miles northwest of the City
of Asheville. The primary streams found on the site are the French Broad River, which borders
the property to the East; Sandymush Creek, which runs the county line through the property;
and Turkey Creek, which lies in the southern part of the property and flows north to its
confluence with Sandymush Creek. There are approximately 33.1 miles of intermittent and
perennial streams on the Sandymush site (NCEEP 2007).
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Observed habitats within the project site consist of fallow agricultural fields, Rich Cove Forest,
Montane Oak-Hickory Forest, and Piedmont/Low Mountain Alluvial Forest as described by
Schafale and Weakely (1990). The land use of all of the project property has been mixed forest
and agriculture for at least the past 100 years.

A road following the French Broad River from east Tennessee through Asheville into upper
South Carolina was the primary commerce route until regular rail service became available in
1886. This route was the main route for moving livestock on foot to markets in the south. To
feed the livestock and earn a living, area landowners cleared the flatter portions of their land to
grow crops (Blackmun 1977). Since then the agricultural land use changed from row-cropped
grains to livestock grazing. Land too steep to graze cattle or raise row crops remained forested
and relatively undisturbed. The land surrounding the Sandymush site continues to be a mosaic
of cleared pastureland, second growth forests and residential home sites.

Over the last 20 years, land use patterns in the area have begun to change due to population
growth. This change from agricultural land uses to single-family home development use is likely
to continue.

The long-term use of much of the Sandymush site for agriculture is reflected in the
morphological and biological condition of smaller streams on the property. Many of those
stream channels have been straightened and moved to the edge of sideslopes to increase the
amount of tillable and pasture lands. Approximately 20% of the land was in pasture at the time
of purchase. Increased run-off from land clearing has caused most of the streams on the site to
down-cut and become incised. Livestock with unfettered access to streams also destroyed
much of the riparian vegetation and destabilized stream banks. Grade control for many of these
streams is now bedrock. The State purchase of the Sandymush properties ensures that
development of the property will not occur, pristine stream reaches will be preserved, degraded
stream reaches enhanced, and wildlife and aquatic habitat will be managed with this
conservation goal in mind.
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Figure 2.1 Vicinity Map
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Figure 2.2 Drainages Associated with the Sandymush Mitigation Site
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2.3 Soil Survey

Soils data were obtained from the U.S. Department of Agriculture Natural Resources
Conservation Service (USDA-NRCS) web soil survey site. Because of the size of the project
area, the number of reaches assessed in this report, the number of soil types, and the
complicated distribution of soil types (Figure 2.3), Table 2.1 was compiled to show the soil types
present and their characteristics. Soils associated with riparian areas are shown in bold.

Table 2.1 Symbols for Soils on the Sandymush Mitigation Site

Symbol? Description County
BaA Biltmore loamy sand; 0-3% slope; occasionally flooded Madison
BeA Biltmore loamy sand; 0-3% slopes; occasionally flooded Buncombe
BkB2 Braddock clay loam; 2-8% slope; moderately eroded Madison
BkC2 Braddock clay loam; 8-15% slope; moderately eroded Madison
BkD2 Braddock clay loam; 15-30% slope; moderately eroded Buncombe; Madison
CkB2 Clifton clay loam; 2-8% slopes; moderately eroded Buncombe
CkC2 Clifton clay loam; 8-15% slope; moderately eroded Buncombe
CkD2 Clifton clay loam; 15-30% slope; moderately eroded Buncombe
CKE2 Clifton clay loam; 30-50% slope; moderately eroded Buncombe
CtC2 Clifton clay loam; 8-15% slope; moderately eroded Madison
CtD2 Clifton clay loam; 15-30% slope; moderately eroded Madison
CtE2 Clifton clay loam; 30-50% slope; moderately eroded Madison
EvD2 Evard-Cowee complex; 15-30% slope; moderately eroded Buncombe; Madison
EVE2 Evard-Cowee complex; 30-50% slope; moderately eroded Buncombe; Madison
EvF2 Evard-Cowee complex; 50-95% slopes Buncombe
EwD Evard-Cowee complex; 15-30% slopes; stony Buncombe
EwE Evard-Cowee complex; 30-50% slope; stony Madison
FrA French loam; 0-3% slope; occasionally flooded Buncombe; Madison
MvD Mars Hill-Walnut complex; 15-30% slopes, stony Buncombe
MVE Mars Hill-Walnut complex; 30-50% slopes, stony Buncombe
MvF Mars Hill-Walnut complex; 50-95% slopes, stony Buncombe
RbA Reddies sandy loam; 0-3% slope; occasionally flooded Madison
RdA Reddies sandy loam; 0-3% slopes; occasionally flooded Buncombe
RoF Rock outcrop-Unicoi complex; 30-95% slope; very bouldery Buncombe; Madison
RsA Rosman fine sandy loam; 0-3% slope; occasionally flooded Madison
StB Statler loam; 1-5% slope; rarely flooded Madison
TaB Tate loam; 2-8% slopes Buncombe
TaC Tate loam; 8-15% slopes Buncombe; Madison
TaD Tate loam; 15-30% slopes Buncombe; Madison
TpD Toecane-Tusquittee complex; 15-30% slopes; very bouldery Buncombe
TpE Toecane-Tusquittee complex; 30-50% slopes; very bouldery Buncombe
TuD Tusquittee-Toecane complex; 15-30% slopes; stony Buncombe
Ud Udorthents: loamy Buncombe
UnC Unison loam, 8-15% slopes Buncombe
W Water Buncombe; Madison
WaC2 Walnut-Oteen-Mars Hill complex; 8-15% slopes; moderately eroded Buncombe; Madison
WabD2 Walnut-Oteen-Mars Hill complex; 15-30% slopes; moderately Madison
eroded
WaE2 Walnut-Oteen-Mars Hill complex; 30-50% slopes; moderately Madison
eroded
WnF Walnut-Oteen-Rock outcrop complex; 50-95% slopes Buncombe
WoF Walnut-Oteen-Rock outcrop complex; 50-95% slopes Madison
WiB Whiteside loam; 2-8% slopes Buncombe
WtC Whiteside loam; 8-15% slopes Buncombe
ZcB Zillicoa loam; 2-8% slopes Buncombe
ZcC Zillicoa loam; 8-15% slopes Buncombe
ZoD Zillicoa loam; 15-30% slopes Buncombe

'Soil types highlighted in bold are found within the 30 foot riparian area.
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Figure 2.3 Soils Map
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The following general soils complex description was taken from Baker (2007). Soils commonly
associated with stream channels are primarily mapped as Oteen, Oteen complex-rock outcrops,
Walnut, Mars Hill, Evard, Cowee, Unison, Tate loam, and French loam by the Natural
Resources Conservation Service (NCEEP 2007). The following soils are described from the
steeper slopes of the project area and are found at elevations of 1,400 to 4,000 feet at slopes
typically between 15 and 50 percent. The Oteen series consists of shallow, well drained,
moderately rapidly permeable soils. Oteen soils are strongly sloping to very steep and are on
ridges and side slopes. The Walnut series consists of moderately deep, well drained soils with
moderately rapid, permeable soils. The Mars Hill series consists of deep, well drained soils with
moderately rapid permeability. Walnut and Mars Hill Soils are strongly sloping to very steep and
are on ridges and side slopes. Elevations range from about 1,600 to 3,500 feet. The slope
gradient commonly is 30 to 95 percent. The Evard series consists of very deep, well drained,
moderately permeable soils. The Cowee series consists of moderately deep, well drained,
moderately permeable soils. Evard and Cowee soils are on gently sloping to very steep ridges
and side slopes of low and intermediate mountains.

Soils in the project area most often identified with third order and greater stream channels are in
the following series. The Unison series are very deep and well drained. They are on mountain
footslopes, alluvial fans, or stream terraces. Permeability of the soil is moderate. Slopes range
from 0 to 45 percent. The Tate series consists of very deep, well drained, moderately
permeable soils on benches, fans, and toe slopes in coves. They formed in colluvium
weathered from metamorphic rocks. The French series consists of very deep, moderately-well
to somewhat poorly drained, moderately over rapidly permeable soils with contrasting textures
on the floodplains of small streams in the southern Appalachian and Blue Ridge Mountains.
They formed in recent alluvial sediments. Slopes are 0 to 5 percent. Streams of the project
area typically form on soil series that are associated with steep slopes including Oteen, Walnut,
Mars Hill and others.

As streams increase in order they may cross several different soil types before entering the
larger streams of the area. For example, steep ephemeral and intermittent reaches may be
associated with Evard/Cowee soil complex; the mid-reaches may flow across a less steep
colluvial valley composed of Tate loam, where the valley may then transition to a steep slope
composed of a Walnut/Oteen/Mars Hill soil complex. As streams descend to Sandymush Creek
it may become associated the French loam soils that makes up the floodplain. While each
stream of the area is different, this illustrates a common pattern.

2.4 Current Conditions
2.4.1 General Environmental Conditions

The 2012 aerial photos reveal that land cover on the Sandymush property is approximately 80%
forested and 20% pasture/shrubland (Figure 2.4). Shrubs and small trees are now present in
most of the older pastures, reflecting the fact that livestock are no longer being grazed on the
property. Most stream channels are dominated by bedrock, cobble, and gravels but sediment
loads in nearly all of the streams observed are very high resulting in somewhat embedded riffles
and shallow pools that would normally be deeper. Most of the sediment originated from active
livestock grazing occurring on the property when it was purchased or from active pastures on
neighboring upstream properties. Due to the steep nature of the A, Aa+, and B class stream
channels on site (Rosgen 1996), it appears that fine sediments are being flushed from the
immediate area, limiting the embeddedness of most riffle habitat.
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Figure 2.4 Current Condition Plan View
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An on-site assessment of stream channel conditions was completed in 2004 (Buck and Equinox
2004) where stream channels were categorized as to potential mitigation type — preservation or
restoration/enhancement — for which each channel reach would qualify (Figure 2.5). Reference
reach criteria were not used in evaluating these stream channels, primarily because upstream
land disturbances were the source of the moderately high bed load and turbidity levels. In
addition, livestock grazing was occurring on some reaches recommended for preservation;
however, livestock grazing was to be terminated as a condition for obtaining mitigation credits
for the site. Wetlands observed during the stream channel assessments also were inventoried
as to location and general characteristics.

Conditions of the preservation, wetland, and enhancement assets on the Sandymush mitigation
site (Figure 2.5) are described in the sections that follow. The descriptions include notable
changes that have occurred since the land was purchased in 2004.

2.4.2 Stream Preservation

The Sandymush site is considered atypical of preservation sites because the property consists
of multiple and disjunct parcels that are surrounded by privately held land. In addition, the
property boundaries are highly irregular creating a situation whereby some portions of stream
suitable for preservation have either less than 300 feet of buffer or are buffered only on one side
(Figure 2.5). Most of the preservation reaches also are downstream of the reaches needing
enhancement. The preservation portions of stream as described in the original feasibility study
(Buck and Equinox 2004) and the Sandymush conceptual mitigation design plan (Baker 2007)
were approved for mitigation by the Preservation Review Committee of the Interagency Review
Team (IRT) in 2011. They justified preservation because of the project’s overall size at 2,688+
acres and because it contains two important Natural Areas (NAs), notably the Sandymush /
Turkey Creek Gorge and Alexander Cliffs and Slopes.

According to the North Carolina Natural Heritage Program (NCNHP), the two NAs on the
Sandymush property have very high and moderate representational ratings. This rating
provides an indication of the sites’ potential to contribute to a collection of the best sites for the
tracked elements (plant communities; threatened or endangered species) occurring within the
state. The Sandymush / Turkey Creek Gorge and Alexander Cliffs and Slopes are known to
contain the following five rare plants and one rare animal species (NCNHP 2004):
¢ Piratebush (Buckleya distichophylla) — state endangered and federal species of concern
e Carolina saxifrage (Saxafraga caroliniana) — considered significantly rare by NCNHP
and a federal species of concern
Branching draba (Draba ramosissima) - — considered significantly rare by NCNHP
Bleeding heart (Dicentra eximia) - considered significantly rare by NCNHP
Climbing fumitory (Adlumia fungosa) - considered significantly rare by NCNHP
Southern zigzag salamander (Plethodon ventralis) — a North Carolina species of special
concern
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Figure 2.5 Mitigation Resources
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Sandymush mitigation project Numbers 92175 and 92683 addressed the conservation of stable
stream channels under the HQP mitigation option. These reaches have mature riparian
vegetation that extends upland for at least 300 feet (Table 2.2) on one or both sides of streams
and also have high ecological function. Stream channels in these reaches are very stable
because of the mature riparian vegetation and bedrock outcroppings that occur within them.
Non-native plant species, while present in some areas, are suppressed by the dense shading
created by the full canopy created by trees and native shrubs that exist along these stream
reaches. Some previously cultivated fields that encroach upon the defined protected areas are
no longer being managed for wildlife benefits by the NCWRC. These areas have been allowed
to revert to an undisturbed state.

Stream reaches having high functioning riparian buffers >30 feet but <300 feet in width on both
sides of the stream are proposed for mitigation under the standard Preservation option. Stream
reaches occurring within the designated HQP area but not meeting HQP or P criteria are not
being proposed for mitigation credits.

Details of the calculations of mitigation credits being proposed for both High Quality and
standard Preservation are described in Section 5.1.
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Table 2.2 High Quality Preservation Riparian Area Conditions (Sheet 1 of 2)

Area 1, Reach 2; July 5, 2004
Area 4; June 30, 2004

Area 5; June 24, 2004 Area 6 Reach 3; June 26, 2004

Area 7, Reach 4; June 29, 2004

Area 8, Reach 2; July 1, 2004
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Table 2.2 High Quality Preservation Riparian Area Conditions (Sheet 2 of 2)

Area 8, Reach 3; July 1, 2004 Area 9, Reach 3; July 5, 2004

Area 10, Reach 4; July 1, 2004

Area 12; June 30, 2004
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2.4.3 Stream Enhancement

Riparian areas suitable for and in need of enhancement under DMS Project Number 732 of the
Sandymush project are in a state of transition (Figure 2.4). Since livestock were removed from
the tract 10 years ago, the riparian areas and upland pastures have been fallow and early
successional plant growth has started. As a result, stream banks where grazing occurred have
become revegetated and erosion has been greatly reduced. The regrowth of grasses, shrubs,
and woody vegetation has resulted in the general stabilization of stream channels. While there
are areas of bank erosion, no significant areas of mass wasting are known to exist. Most
eroding stream banks occur within highly entrenched stream reaches and those reaches where
woody vegetation regrowth has been slow to occur, but even in those areas the lengths of
stream bank affected are generally not large. Overall, stream channels targeted for
enhancement on the Sandymush property have stabilized and will continue to do so as woody
vegetation matures.

Ongoing riparian impacts include minor encroachments from wildlife management activities and
vegetation control within powerline right-of-ways. In many cases, the NCWRC encroachments
are an artifact of maintenance of old agricultural fields that are either being mowed or cultivated
as wildlife food plots. Generally, natural processes have resumed throughout the project area;
however, the NCWRC has initiated a management plan for the property (NCWRC 2014) that
includes the use of controlled burns to encourage reestablishment of shortleaf pine (Pinus
echinata) communities. The management plan objectives also include general wildlife
improvements and control of non-native plant species. Herbaceous vegetation has become
reestablished throughout most riparian areas resulting in improved ecological function and
significantly reduced erosion.

Unfortunately, non-native invasive plant species such as multiflora rose (Rosa multiflora),
Japanese honeysuckle (Lonicera japonica), and Oriental bittersweet (Celastrus orbiculatus)
among others (see Appendix Table C-1 for a complete list) are present throughout the
enhancement reaches. As a consequence, the existing plant species composition does not
resemble the native plant communities described by Schafale and Weakley (1990), although it
does provide food and cover for wildlife. In some areas, the non-native plants are preventing
native species from becoming reestablished; climbing vines also are affecting the health of
mature trees and making it difficult for shrubs and trees to regrow. Consequently, native plant
communities are considered compromised and some areas are essentially devoid of native
plant species.

The distribution of the non-native invasive plants is highly variable across the portions of
Sandymush stream reaches and adjacent upland areas considered suitable for enhancement.
Photographs show the variety of conditions observed and recorded during the field assessment
completed for this mitigation plan (Table 2.3). The attributes that form the basis for this
assessment include buffer width, livestock impacts, canopy conditions, managed areas, and
percentage of the riparian area covered by non-native invasive plant species. Special issues of
significance also present on the project site and assessed include numerous powerline right-of-
ways, existing public and farm roads within riparian areas, and steep, rocky bluffs. Details of
the riparian area assessment are presented in Section 7.2.1.
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Table 2.3 Enhancement Area Riparian Conditions (Sheet 1 of 3)

Area 1 — No woody vegetation buffer; Area 1 — Young and dense canopy condition;
powerline right-of way; high density of November 8, 2012.
invasive species; November 8, 2012.

Area 2 — Sparse and mature canopy Area 3 — State road encroachment into
condition; December 13, 2012. buffer; December 4, 2012.
Area 3 — Mature and dense buffer; invasive Area 3 — Wooded buffer less than 30 feet;
species coverage very low; December 4, climbing vines; December 4, 2012.
2012.
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Table 2.3 Enhancement Area Ri

arian Conditions (Sheet 2 of 3)

Area 3 — Steep terrain covered with invasive
plants; December 4, 2012.

Area 4 — State road right-of- way
encroachment with dense invasive species;
December 6, 2012.

Area 4 — Dense and mature riparian buffer;
low coverage of invasive species; December
19, 2012.

Area 5 — Sparse and mature riparian buffer;
high coverage of invasive species; December
19, 2012.

Area 5 — Active management within riparian
buffer; December 19, 2012.

Area 5 — Non-public road encroachment into
buffer; December 19, 2012.
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Table 2.3 Enhancement Area Ri

arian Conditions (Sheet 3 of 3)

Area 6 — No canopy; dense invasive species;
December 19, 2012.

Area 6 — No woody vegetation buffer;
December 19, 2012.

Area 7 Powerline right-of-way; November 20,
2012.

Area 9 — Young and sparse canopy; invasive
plant understory; January 24, 2013.

Area 11 — Non-highway road and culvert with
invasive species; January 8, 2013.

Area 12 — Wooded buffer; no invasive
species; January 11, 2013.

21
Comprehensive Sandymush Stream Mitigation Plan
NCEEP Project Numbers 732, 92683, and 92175

Equinox Environmental Consultation & Design, Inc.
October 2015



2.4.4 Wetlands

During stream assessments (Baker 2007), areas with wetland characteristics were identified,;
however the wetlands were not formally delineated or otherwise quantified. Eighteen wetland
areas are known to be present on the Sandymush property (Figure 2.5). Plant species found on
these areas and commonly associated with wetlands include soft rush (Juncus spp.), alders
(Alnus serrulata), sedges (Carax spp.), jewelweed (Impatiens spp.), and spicebush (Lindera
benzoin)

Based on the photos presented in Table 2.4 all of the wetlands appear well vegetated.

Fourteen of the wetlands were recommended for preservation, although some enhancement
value was thought possible if combined with recommended stream projects. The remaining four
wetlands were thought to need restoration or enhancement work to improve their value,
particularly if combined with projects to enhance adjacent streams.
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Table 2.4 Wetland Conditions (Sheet 1 of 3)

Wetland 1, Area 1, Reach -1-A; 2006

Wetland 2, Area 1, Reach 1-A; 2006

Wetland 3, Area 1, Reach 1-A; 2006

Wetland 4, Area 1, Reach 1-B; 2006

Wetland 5, Area 2, Reach 1; 2006

Wetland 6, Area 2, Reach 1; 2006
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Table 2.4 Wetland Conditions (Sheet 2 of 3)

Wetland 7, Area 4, Reach 5; 2006

Wetland 8, Area 5, Reach 9; 2006

Wetland 9, Area 6, Reach 1; 2006

Wetland 10, Area 6, Reaches 7/8; 2006

Wetland 11, Area 7, Reach 1; 2006

Wetland 12, Area 7 Reach 2; 2006
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Table 2.4 Wetland Conditions (Sheet 3 of 3)

Wetland 13, Area 7, Reach 8; 2006

Wetland 14, Area 8, Reach 7-B, 2006

Wetland 15, Area 10, Reach 1-B; 2006

Wetland 16, Area 10, Reach 3; 2006

Wetland 17, Area 10 Reach 6; 2006

Wetland 18, Area 11, Reach 2; 2006
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2.5 Historical Conditions

The Sandymush property has been in mixed agricultural and forest uses since it has been
actively managed. To accommodate these uses, a network of mostly unimproved access roads
was developed, a number of which cross streams. Some of the stream crossings are culverted,
whereas others are unimproved fords. Cleared areas were historically used to produce
agricultural crops and, more recently, leased for livestock grazing (Figure 2.6). Areas unsuitable
for agricultural activities remained forested and undisturbed except when logging occurred.
Because livestock had unfettered access to many riparian areas and streams, stream banks
were severely eroded and often denuded of herbaceous vegetation, making them highly
susceptible to erosion and polluted with livestock waste. As a result of this activity, many of the
streams became severely entrenched, having eroded down to bedrock.

Over time, some parcels surrounding the numerous tracts making up the Sandymush property
have been converted to residential properties where single family homes have been built. To
provide electricity to those homes, high voltage transmission lines and secondary distribution
lines were installed, many of them running through the Sandymush property, both crossing and
paralleling stream corridors. The resulting maintenance of these powerline right-of-ways
continues to impact the type and quality of riparian vegetation present. The primary impact from
these activities is that these areas are maintained in early successional species such as Virginia
pine (Pinus virginiana), black cherry (Prunus serotina), tulip poplar (Liriodendron tuplipifera),
black locust (Robinia pseudoacacia), and red maple (Acer rubrum). These areas have also
been prone to be dominated by non-native invasive plants.
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Figure 2.6 Historical Condition Plan View
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3 SITE PROTECTION INSTRUMENTS
3.1 Site Protection Instruments Summary Information

The 28 parcels comprising the Sandymush Site were purchased fee simple by the State of
North Carolina in 2004 from Progress Energy Corporation (with reserved easements for power
lines) and are located in both Buncombe and Madison counties. Deeds for these properties can
be found in Buncombe County Deed Book 3881 Pages 145-172 (BCROD 2004) and Madison
County Deed Book 344 Pages 314-341 (MCROD 2004). Easement documents and deeds also
are included in the NCWRC management plan (NCWRC 2014). The property was surveyed
after closing; the survey index sheet was filed with the Buncombe County Register of Deeds
and can be found in Buncombe County Plat Book108 Page 112 (BCROD 2004). The 28 detail
sheets associated with the survey are available on the DMS web site (NCEEP 2005).

Supplemental Protection instruments - Besides being protected under ownership by the State of
North Carolina, the streams and riparian areas within the Sandymush are further protected by
deed restrictions and a management agreement between the Department of Environment and
Natural Resources and the North Carolina Wildlife Resources Commission, the agency that is
managing the Sandymush tract as part of its Game Lands Program. A copy of the deed
restrictions and the DENR-NCWRC management agreement are included in Appendix A.

Due to the size of the Sandymush tract and the fact that the entire tract is protected from
development by the State of North Carolina, a site protection instrument figure is not presented.
Details of the site can be obtained from Figure 2.1 and the project plan sheets presented in
Appendix D.
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4 BASELINE INFORMATION

Baseline information for this project was presented in the Environmental Resources Technical
Report (NCEEP 2007) and is not duplicated in this document. Key regulatory issues are

addressed in section 4.4.

4.1 Watershed Summary Information

Table 4.1 Watershed Attributes

Project Information

Project Name Sandymush
Counties Buncombe and Madison
Project Area (acres) 2,688.027

Project Coordinates (latitude and longitude)

35.7262; -82.6757

Project Watershed Summary Information

Physiographic Province

Blue Ridge Province (NCGS 2004)

River Basin

French Broad River

USGS Hydrologic Unit

8-digit code: 06010105

USGS Hydrologic Unit 14-digit codes:
French Broad River tributaries — 06010105090020
Sandymush Creek -06010105090030
Turkey Creek — 06010105090040

NCDWQ Sub-basin

French Broad River 04-03-02; 04-03-04

Project Drainage Area (acres)

54,824

Project Drainage Area Percentage of Impervious Area

Estimated <1%

Center for Geographic Information and Analysis (CGIA)
Land Use Classifications

Residential, Commercial and Services, Institutional,
Transportation, Communication and Utilities, Industrial and
Commercial Complexes, Mixed Urban or Developed Land,
Public Assembly, Recreational, Cultural, and Entertainment,

Cropland and Pasture, Orchards, Groves, Vineyards, Nurseries,
and Ornamental Horticultural Areas, Confined Animal
Operations, Other Agricultural Land, Active forest management
and harvesting, Passive Use on Undisturbed Land
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4.2 Area Summary Information

Table 4.2 Area Attributes (Sheet 1 of 3)

Valley classification

Drainage area (acres)

NCDWAQ stream identification score

NCDWQ Water Quality Classification

Morphological Description (stream type)

Evolutionary trend

Underlying mapped soils

Drainage class

Soil Hydric status

Slope

FEMA classification®

Native vegetation community*

Percent composition of exotic invasive

Area Summary Information?®
Parameters Area 1 Area 2 Area 3 Area 4
Length of stream within area (linear feet) 16,613 19,178 11,695 18,018
High Quality Preservation? 7,613 15,098 0 2,189
Preservation? 1,882 739 0 3,015
Enhancement |12 6,285 3,341 11,548 11,376
Exclusions 833 0 147 1,438

: 61 52 49 44
vegetation
Wetland Summary®
Parameter Area 1 Area 2 Area 3 Area 4
Wetlands ID Numbers 1,2,3,4 5,6 7

Size of Wetland (acres)

Not Delineated

Not Delineated

Not Delineated

Wetland Type (non-riparian, riparian

A A o Riparian Headwater
riverine or riparian non-riverine)

7.5 YR 2.5/1;
Mapped Soil Series 25YR25/1 Silty clay loam
Drainage class
Soil Hydric Status Hydric Hydric

Source of Hydrology

Hydrologic Impairment

Native vegetation community

All scrub-shrub

Scrub-shrub;
Emergent

Emergent

Percent composition of exotic invasive
vegetation

Cells shaded in dark grey are not applicable to this project because no Priority | or Il Restoration or Enhancement | activities are

being proposed for this site.

2High Quality Preservation, Preservation, and Enhancement Il stream lengths exclude powerline right-of-ways and other stream
crossings in each area; length of exclusions are presented separately. The methods for calculating mitigation credits are described

in Section 5.

3None of the streams within the project area fall within a defined FEMA floodplain.
“Native vegetation communities were not delineated due to the extent of non-native invasive plant species prevalent throughout the

project area.

SData derived from Conceptual Mitigation Design Report (Baker 2004); empty cells indicate that either the data was not taken or the
value could not be determined from the report; non-standard terms are used for descriptive purposes.
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Table 4.2 Area Attributes (Sheet 2 of 3)

Area Summary Information?

Valley classification

Drainage area (acres)

Parameters Area 5 Area 6 Area 7 Area 8

Length of stream within area (linear feet) 15,636 19,355 16,399 17,646
High Quality Preservation? 9,980 13,220 10,547 9,501
Preservation? 732 471 1,001 3,084
Enhancement |12 4,601 5,391 4,289 4,718
Exclusions 323 273 562 343

28,620 19,289 19,695

NCDWAQ stream identification score

NCDWQ Water Quality Classification

Morphological Description (stream type)

Evolutionary trend

Underlying mapped soils

Drainage class

Soil Hydric status

Slope

FEMA classification®

Native vegetation community*

Percent composition of exotic invasive

. 34 41 37 64
vegetation
Wetland Summary®
Parameter Area 5 Area 6 Area 7 Area 8
Wetlands ID Numbers 8 9,10 11,12, 13 14

Size of Wetland (acres)

Not Delineated

Not Delineated

Not Delineated

Not Delineated

Wetland Type (non-riparian, riparian

Headwater seep;

riverine or riparian non-riverine) Riparian Riparian; unknown others unknown Unknown
. . 7.5YR2.5/1;
Mapped Soil Series Silty clay loam
Drainage class
Soil Hydric Status Hydric
Source of Hydrology
Hydrologic Impairment
Emergent Emergent;
Native vegetation community Emergent Emerqent Shrub-scrub Forested
9 Emergent

Percent composition of exotic invasive
vegetation

Cells shaded in dark grey are not applicable to this project because no Priority | or Il Restoration or Enhancement | activities are

being proposed for this site.

2High Quality Preservation, Preservation, and Enhancement Il stream lengths exclude powerline right-of-ways and other stream
crossings in each area; length of exclusions are presented separately. The methods for calculating mitigation credits are described

in Section 5.

3None of the streams within the project area fall within a defined FEMA floodplain.
“Native vegetation communities were not delineated due to the extent of non-native invasive plant species prevalent throughout the

project area.

SData derived from Conceptual Mitigation Design Report (Baker 2004); empty cells indicate that either the data was not taken or the
value could not be determined from the report; non-standard terms are used for descriptive purposes.
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Table 4.2 Area Attributes (Sheet 3 of 3)

Area Summary Information?

Parameters Area 9 Area 10 Area 11 Area 12
Length of stream within area (linear feet) 11,025 7,881 16,097 8,665
High Quality Preservation? 3,788 1,906 1,145 2,429
Preservation? 4,916 0 580 371
Enhancement |12 1,854 5,824 13,966 5,592
Exclusions 467 151 406 273

Valley classification

Drainage area (acres)

NCDWAQ stream identification score

NCDWQ Water Quality Classification

Morphological Description (stream type)

Evolutionary trend

Underlying mapped soils

Drainage class

Soil Hydric status

2,075 26,869 26,153 26,576

Slope
FEMA classification®
Native vegetation community*
Percent' composition of exotic invasive 46 50 49 24
vegetation
Wetland Summary®

Parameter Area 9 Area 10 Area 11 Area 12

Wetlands ID Numbers 15, 16, 17 18

Size of Wetland (acres)

Not Delineated

Not Delineated

Wetland Type (non-riparian, riparian
riverine or riparian non-riverine)

Headwater seeps

Seep

Mapped Soil Series

Drainage class

Soil Hydric Status

Source of Hydrology

Hydrologic Impairment

Native vegetation community

Scrub-shrub;
Scrub-shrub;
Emergent

Scrub-shrub

Percent composition of exotic invasive
vegetation

"Cells shaded in dark grey are not applicable to this project because no Priority | or Il Restoration or Enhancement | activities are

being proposed for this site.

2High Quality Preservation, Preservation, and Enhancement Il stream lengths exclude powerline right-of-ways and other stream
crossings in each area; length of exclusions are presented separately. The methods for calculating mitigation credits are described

in Section 5.

3None of the streams within the project area fall within a defined FEMA floodplain.
“Native vegetation communities were not delineated due to the extent of non-native invasive plant species prevalent throughout the

project area.

SData derived from Conceptual Mitigation Design Report (Baker 2004); empty cells indicate that either the data was not taken or the
value could not be determined from the report; non-standard terms are used for descriptive purposes.
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4.3 Regulatory Considerations

The Sandymush project site was purchased by the State of North Carolina in 2004 to offset
mitigation needs for N.C. Department of Transportation impacts to streams and wetlands in
cataloging unit 06010105 of the French Broad River. Under an agreement with the USACE,
mitigation credits were to be obtained under three DMS projects. Streams with intact stream
channels and high functioning riparian areas were to be acquired as High Quality Preservation
under DMS Project Numbers 92683 (Southern Mountains Ecoregion) and 92175 (Northern
Mountains Ecoregion). Mitigation credits for the remaining streams were to be acquired as
Enhancement Il under DMS Project Number 732. Upon further review, some stream reaches
identified for HQP did not have the required 300 foot wide buffer on both stream banks. Those
reaches have high functioning riparian areas 30-300 feet in width are being proposed for
mitigation under the standard Preservation option. Regulatory issues related to Section 404,
Section 401, Endangered Species Act, and the Historic Preservation Act for all streams on the
Sandymush site were addressed in the Sandymush Creek Restoration Project Environmental
Resources Technical Report (Table 4.3; NCEEP 2007). Because no earthmoving activities are
proposed in this mitigation plan, regulatory considerations do not apply and all regulatory issues
are considered resolved.

Table 4.3 Regulatory Factors

Regulatory Considerations
Regulation Applicable? Resolved? Supporting Documentation

Waters of the United States — Section 404 No Yes ERTR (NCEEP 2007)
Waters of the United States — Section 401 No Yes ERTR (NCEEP 2007)
Endangered Species Act No Yes ERTR (NCEEP 2007)
Historic Preservation Act No Yes ERTR (NCEEP 2007)
Coastal Zone Management Act (CZMA)/ Coastal Area Management No N/A

Act (CAMA)

FEMA Floodplain Compliance No N/A

Essential Fisheries Habitat No N/A
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5 DETERMINATION OF CREDITS

Prior to calculating mitigation credits, the following adjustments were made to the streams
database:

e Stream reaches affected by crossings were delineated by the intersection of the crossing
boundary using the criteria below. Stream length affected was measured from the
boundary of the crossing regardless of the angle of the crossing to the stream channel.

e Legal right-of-ways (Figure 5.1) exclusion criteria were generally as follows:

o 80 foot right-of-ways for transmission powerlines
0 40 foot right-of-ways for distribution powerlines
0 40 foot right-of-ways for public road crossings
e Criteria applied to crossings without formal agreements (Figure 5.1) were as follows:
0 20 feet for culverted stream crossings (non-public)
0 20 feet for fords
0 20 feet for a proposed pedestrian bridge

5.1 High Quality Preservation

Mitigation credits in feet were calculated using GIS analysis based on the original field
assessment (Baker 2007) and the North Carolina Streams Dataset (NCCGIA Undated). During
those assessments stable stream channels having riparian areas with high ecological function
and for which enhancement activities would provide little or no additional ecological uplift were
mapped. Criteria and mitigation credit calculations for two categories in this class were as
follows:

High Quality Preservation - 2 (HQP-2)
e Criteria
o0 2300 foot wide riparian buffer on both sides of stream
e Credit Ratio
o 51

High Quality Preservation — 1 (HQP-1)
e Criteria
0 2300 foot wide riparian buffer on only one side of stream; opposite side of
stream with limited or no buffer
e Credit Ratio
o 10:1

Stream reaches originally identified as HQP were found to have riparian buffer widths of <300
feet, thus disqualifying them for full mitigation credit. Although those reaches qualified for
reduced HQP mitigation credit based on buffer width under the IRT HQP Initiative guidance
document, credits for these reaches are being proposed under the standard Preservation (P)
option as part of DMS Project Number 732. Qualifying criteria and mitigation calculations are
presented in Section 5.2.

High Quality Preservation mitigation credits were allocated between the Northern and Southern
Ecoregions based on reach locations and category (HQP-2 or HQP-1). The total length of HQP
reaches forming the boundary between the ecoregions was split evenly between them (50:50).
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Figure 5.1 Stream Crossings and Powerline Right-of-Ways
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5.2 Preservation and Enhancement
5.2.1 Preservation

Stream reaches with highly functioning riparian buffers but not meeting HQP criteria are being
proposed for mitigation under the standard Preservation option. Criteria and mitigation credit
ratios used in these calculations were as follows:

Preservation
e Criteria
0 30-300 foot wide riparian buffer on both sides of stream
e Credit Ratio
o 7.51

5.2.2 Enhancement

Stream reaches having degraded riparian areas are being proposed for mitigation under the ElI
approach. As defined by the USACE (2003), the Enhancement Level Il mitigation category
includes “activities that augment channel stability, water quality, and stream ecology in
accordance with a reference condition but fall short of restoring both dimension and profile.
Mitigation credit determinations for these reaches were calculated using GIS analysis
techniques and are not based on formal field measurements. The calculations do take into
account field assessments of riparian conditions presented in Section 7.2.1 and Appendix C.
Based on that information, reaches were placed into one of two categories using the criteria as
follows:

Ell-2 - Riparian buffers 230 feet on both sides of the stream channel.

Ell-1 - Minimum 30 foot riparian buffer on one side of the stream channel; <15 foot riparian
buffer on opposite side of the stream channel (Note: Riparian areas on opposite side
of stream >15 feet, but <30 feet in width comprised an insignificant amount of reach
length).

Stream reaches in the Ell-2 category were then placed into one of three riparian condition
classes for the purpose of calculating mitigation credits — Good (G), Fair (F), or Poor (P). These
ratings were based on the average riparian condition within a delineated reach. Because
riparian conditions on the left and right side of stream channels originally were assessed
independently (Appendix C), the lengths of the assessments on opposite stream banks often
differed. As a consequence, it was necessary to create paired reaches that would allow
average riparian condition ratings to be calculated for a given reach and used in calculating
mitigation credits. This was done using a four-step process as follows:
1. Create paired reaches of equal length using GIS techniques.
2. Calculate average metric scores for each newly-defined paired reach using the original
metric scores for each stream bank.
3. Assign each reach to a riparian condition class — Good, Fair, or Poor - using the average
riparian condition score calculated in Step 2.
4. Calculate mitigation credits for each riparian reach condition class.
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Paired reaches of equal length were created as follows:
¢ Using the original riparian assessment reaches, reach breaks occurring on either side of
the stream were extended to the opposite side of the stream perpendicular to the
channel (See Figure 5.2).
Reach breaks also were created at the confluence of stream channels.
e Each paired reach was given a new reach identification number.

Figure 5.2 lllustration of Original and Paired Riparian Area Reach Delineations

Original Reach Delineations Paired Reach Delineations

/

Average metric score for each newly created reach pair was calculated as follows:
¢ Riparian conditions variables were created for left and right banks.
¢ Original metric scores associated with those reaches were assigned to the new variables
(Appendix C).
e Using the left and right bank scores, average score for each paired reach was
calculated.

Each of the newly defined reaches was assigned to a riparian reach condition category using
the following scoring criteria:

e Average score 3-7 — Good

e Average score 8-11 — Fair

e Average score 12-17 — Poor

Mitigation credits for each riparian reach condition category were calculated using the following
ratios:

e Good 2.5:1

e Fair 3:1

e Poor 5:1

No mitigation credit is proposed for stream reaches in the Ell-1 category.

No agricultural or other BMP elements are being proposed as mitigation for this site. Livestock
have been removed from the property.
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5.3 Wetlands

A total of 18 wetland areas are known to exist on the Sandymush site (Baker 2007). While no
formal delineations of these wetlands were made during the stream assessment of the
Sandymush tract, these wetlands appear to be seeps in the range of 0.1 acre in size, totaling an
estimated 1.8 acres. All of the wetlands appear to be functioning, many contained standing
water at the time of the assessments (June-July 2007), and several exhibited obvious drainage
patterns.

As part of the mitigation plan, these wetlands are an important component of the project; their
protection will contribute to enhancing water quality in the Sandymush Creek watershed.
Although DMS is not seeking to obtain any wetland credits, the mitigation value of these
resources cannot be overstated.

5.4 Mitigation Credit Summary

Under this mitigation plan, the DMS is proposing a total of 39,132 stream mitigation credits for
the Sandymush site. No mitigation credits are being requested for 17,680 feet of stream
channel (10% of total) with protected riparian areas on only one side of the stream, are too
narrow, or are in right-of-ways or stream crossings. Of this amount 12,464 feet of stream
channel are within areas targeted for Ell or do not qualify for HQP; 5,216 feet of stream are
either in formal right-of-ways or other stream crossings. The breakdown of the stream
mitigation credits being requested are as follows:

High Quality Preservation — Under the HQP option, 12,875 mitigation credits are being
proposed for the Sandymush site; 3,464 of them are to be applied to the Northern Mountain
ecoregion, whereas 9,411 credits are to be applied to the Southern Mountains ecoregion.

Preservation - A total of 2,240 mitigation credits are being proposed under the preservation
option. These areas have high functioning riparian areas of 30-300 feet on both sides of the
stream channel and do not meet the HQP criteria.

Enhancement — Based on its rating of riparian area conditions of stream reaches meeting Ell
criteria, 24,017 mitigation credits are being proposed for the Sandymush site.

Wetlands — While 18 wetlands encompassing an estimated 1.8 acres exist on the site and are
important to protecting water quality, no mitigation credits are being proposed for protection of
these resources.

41

Comprehensive Sandymush Stream Mitigation Plan Equinox Environmental Consultation & Design, Inc.
NCEEP Project Numbers 732, 92683, and 92175 October 2015



Table 5.1 Mitigation Credit Determination Summary

Sandymush, Buncombe/Madison County
DMS Project Numbers 732, 92683, and 92175

Mitigation Credits

Nitrogen

Phosphorous

Stream Riparian Wetland Non-riparian Wetland Buffer Nutrient Offset Nutrient Offset
Type R RE R RE R RE
Totals 39,132
Project Components
s Restoration or | Restoration
. . Existing Approach . L .
Area ID Buffer Category* Station/Location 5 Restoration Footage or | Mitigation Ratio
Footage/Acreage (PI, PII, etc.) Equivalents Acreage
HQP-2 2,578 HQP 516 5:1
HQP-1 5,035 HQP 504 10:1
P 1,882 P 251 7.5:1
Ell-G 1,321 Ell 528 2.51
! Ell-F N/A 2,259 Ell 753 3:1
Ell-P 1,157 Ell 231 5:1
Ell-1 1,548 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
HQP-2 9,757 HQP 1,951 5:1
HQP-1 5,341 HQP 534 10:1
P 739 P 99 7.5:1
Ell-G 2,633 Ell 1,053 2.51
2 EIlF N/A 708 Ell 236 3:1
Ell-P 0 Ell 0 5:1
Ell-1 0 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
HQP-2 0 HQP 0 5:1
HQP-1 0 HQP 0 10‘,1
P 0 P 0 7 5‘,1
Ell-G 3,177 Ell 1,271 =
3 EIl-F N/A 8.077 Ell 2692 Z;f
Ell-P 294 Ell 59 511
Ell-1 0 Ell 0 0:1
NQ-HQP 0 0 0 )
HQP-2 619 HQP 124 5:1
HQP-1 1,570 HQP 157 10:1
P 3,015 P 402 7.5:1
Ell-G 4,245 Ell 1,698 2.51
4 EIl-F N/A 4,964 Ell 1,655 3:1
Ell-P 567 Ell 113 5:1
Ell-1 1,600 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
HQP-2 6,085 HQP 1,217 5:1
HQP-1 3,837 HQP 384 10:1
P 732 P 98 7.5:1
Ell-G 1,614 Ell 646 2.51
5 EIlLF N/A 1323 Ell 441 3:1
Ell-P 0 Ell 0 5:1
Ell-1 1,664 Ell 0 0:1
NQ-HQP 58 HQP 0 0:1
HQP-2 8,477 HQP 1,695 5:1
HQP-1 4,743 HQP 474 10:1
P 471 P 63 7.5:1
Ell-G 3,679 Ell 1,472 2.51
6 EIlF NIA 455 Ell 152 3:1
Ell-P 1,257 Ell 251 5:1
Ell-1 0 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
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Table 5.1 Mitigation Credit Determination Summary (Sheet 2 of 3)

Restoration or

Restoration

. . Existing Approach . e .
Area ID Buffer Category* Station/Location 5 Restoration Footage or | Mitigation Ratio
Footage/Acreage (PI, PII, etc.) Equivalents Acreage
HQP-2 9,460 HQP 1,892 5:1
HQP-1 1,087 HQP 109 10:1
P 1,001 P 134 7.5:1
Ell-G 2,408 Ell 963 2.5:1
7 Ell-F N/A 825 Ell 275 3:1
Ell-P 1,056 Ell 211 5:1
Ell-1 0 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
HQP-2 9,386 HQP 1,877 5:1
HQP-1 0 HQP 0 10:1
P 3,084 P 411 7.5:1
Ell-G 3,326 Ell 1,330 2.5:1
8 Ell-F N/A 81 Ell 27 3:1
Ell-P 1,311 Ell 262 51
Ell-1 0 Ell 0 0:1
NQ-HQP 115 HQP 0 0:1
HQP-2 2,191 HQP 438 5:1
HQP-1 1,437 HQP 144 10:1
P 4,916 P 655 7.5:1
Ell-G 1,592 Ell 637 2.5:1
° Ell-F N/A 262 Ell 87 31
Ell-P 0 Ell 0 51
Ell-1 0 Ell 0 0:1
NQ-HQP 160 HQP 0 0:1
HQP-2 317 HQP 63 5:1
HQP-1 1,589 HQP 159 10:1
P 0 P 0 7.5:1
Ell-G 4,992 Ell 1,997 2.5:1
10 Ell-F N/A 832 Ell 277 3:1
Ell-P 0 Ell 0 5:1
Ell-1 0 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
HQP-2 403 HQP 81 5:1
HQP-1 695 HQP 70 10:1
P 580 P 77 7.5:1
Ell-G 6,388 Ell 2,555 2.5:1
" Ell-F N/A 2818 Ell 939 3:1
Ell-P 0 Ell 0 5:1
Ell-1 4,760 Ell 0 0:1
NQ-HQP 47 HQP 0 0:1
HQP-2 2,429 HQP 486 5:1
HQP-1 0 HQP 0 10:1
P 371 P 50 7.5:1
Ell-G 2,682 Ell 1,073 2.5:1
12 Ell-F N/A 399 Ell 133 3:1
Ell-P 0 Ell 0 51
Ell-1 2,511 Ell 0 0:1
NQ-HQP 0 HQP 0 0:1
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Table 5.1 Mitigation Credit Determination Summary (Sheet 3 of 3)

_ ' Existing Approach Restoratio_n or | Restoration - _
Area ID Buffer Category* Station/Location Footage/Acreage?| (PI, Pll, etc.) Restoration Footage or | Mitigation Ratio
T Equivalents Acreage
HQP by Ecoregion®
Project 92175 — Madison County-HQP N/A 21,496* HQP 3,464
Project 92683 — Buncombe County-HQP 55,5394 HQP 9,411
Total for HQP-2 51,702 HQP 10,3408 5:1
Total for HQP-1 25,334 HQP 2,535° 10:1
Total for P 16,791 P 2,240° 7.5:1
Total for Ell-G 38,057 Ell 15,2235 2.5:1
Total for Ell-F 23,003 Ell 7,667° 3:1
Total for Ell-P 5,642 Ell 1,127 5:1
No Credit Totals (NQ-HQP and Ell-1)° 12,464 - 0 0:1
Exclusions’ 5,216 - - R
Total for All Categories 178,209 39,132

"Buffer categories: HQP-2 — High Quality Preservation reaches with a minimum 300 foot buffer on both sides of stream; HQP-1 — High Quality Preservation
reaches with a minimum 300 foot buffer one side of stream; P — High Quality Preservation reaches with a buffer <300 feet, but more than 30 feet wide on both
sides of stream; ElI-G, EIlI-F, Ell-P — Enhancement Il with a minimum 30 foot buffer on both sides of stream and rated at having Good (G), Fair (F), or Poor (P)
riparian buffer conditions; Ell-1 — Enhancement Il with a minimum 30 foot buffer on only one side of stream; NQ-HQP — reaches in areas designated for HQP
credits, but not meeting HQP criteria..

2Does not include portions of stream impacted due to powerline right-of-way crossings, public and private roads, culverts, fords, and a proposed footbridge
crossing.

3High quality preservation credits of the Sandymush site are apportioned to DMS ecoregion location; Madison County is in the Northern Mountains, whereas
Buncombe County is in the Southern Mountains ecoregion.

“Includes stream lengths of both HQP-2 at 5:1 and HQP-1 at 10:1 mitigation ratios.
5Total length of streams for which no mitigation credits are being requested. Includes Ell-1 and HQP streams that do not meet HQP mitigation criteria.
Total mitigation credits for each category calculated as the sum of each all areas in this column.

"Length of stream excluded from database of entire Sandymush tract; includes powerline and public and private road right-of-ways, fords, and a proposed
footbridge crossing;

Component Summation

Stream Riparian Wetland Non-riparian Wetland Buffer Upland

ResierEden Ll (linear feet) (acres) (acres) (square feet) (acres)

Riverine Non-Riverine

Restoration

Enhancement

Enhancement |

Category EIl-G' — 38,057
Enhancement |1 Category EII-F' — 23,003
Category EIl-P' — 5,642

Creation

Preservation 16,791

High Quality Project 92175 — 21,496
Preservation? Project 92683 — 55,539

'Buffer Category ElI-G, F, and P include streams where a minimum 30 foot vegetated buffer on both sides of the stream is under protection.

2High quality preservation stream footage comes from project numbers 92175 (Madison County; Northern Mountains Ecoregion) and 92683 (Buncombe
County; Southern Mountains Ecoregion). See text for calculation methods.

BMP Elements?

Element Location Purpose/Function Notes

N/A N/A N/A N/A

BMP Elements Include the following:

BR = Bioretention Cell; SF = Sand Filter; SW = Stormwater Wetland; WDP = Wet Detention Pond; DDP = Dry Detention Pond; FS = Filter Strip; S = Grassed
Swale; LS = Level Spreader; NI = Natural Infiltration Area; FB = Forested Buffer

"No BMP elements are being proposed for this mitigation plan.
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6 CREDIT RELEASE SCHEDULE and APPROVAL

The project was acquired prior to the current mitigation instrument (USACE-DENR 2010) that
sets forth a specific schedule for releasing credits associated with preservation and
enhancement projects and, therefore is not applicable to this project. However, the USACE
District Engineer maintains the authority to make credit adjustments, based on site conditions,
until the project has received closeout approval. Final mitigation credits amounts and their
release will occur upon receipt of a closeout approval letter from the USACE.
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7 MITIGATION WORK PLAN

As previously described, the Sandymush tract is atypical of DMS mitigation sites and is
considered a unique “working” mitigation site. This is borne out by the fact that it consists of
multiple parcels with highly irregular boundaries, an interspersion of the stream reaches being
conserved under HQP, Preservation, and Enhancement Il options, and a mosaic of forested and
open lands. Consequently, it would be more practical to apply management actions based on
overall ecological needs rather than on defined mitigation alternatives. For these reasons, DMS
has elected to present a comprehensive mitigation plan that applies management to all
Sandymush streams. The DMS proposes that mitigation objectives will be achieved by
implementation of the NCWRC’s management plan for the Sandymush Game Land (NCWRC
2014; Section 14.7 Appendix E).

The primary goal of this comprehensive mitigation plan is to apply management actions that
favor the reestablishment of native vegetation in degraded riparian areas to the extent
practicable, improve wildlife habitat by enhancing the diversity of native plant species, and to
improve riparian area function to stabilize stream banks and enhance and protect water quality.
These improvements will result in ecological uplift that not only improves plant communities, but
also benefits mammals, birds, amphibians, and other wildlife species as well as maintains or
improves water quality and habitat conditions benefitting aquatic species. An important element
of this plan is based on achieving ecological improvements in a cost effective manner and
utilizing management activities described in the NCWRC management plan for the Sandymush
game land (NCWRC 2014). The following sections lay the foundation for this approach and
describe how this plan will be implemented.

7.1 Preliminary Analysis of Project Area

Immediately upon its purchase by the State of North Carolina in 2004, the DMS began
assessing the Sandymush site conditions to determine the potential mitigation credits available
for conserving the property. Initially, approximately 94,000 linear feet of stream reaches were
identified as having minimal ground disturbances and low levels of non-native invasive plants
(Baker 2007; NCEEP 2007), and recommended for mitigation as preservation. Subsequently,
these reaches were recommended for protection under the High Quality Preservation option
that is described in Sections 2.4.2 and 5.1 and Table 5.1.

Stream reaches not meeting the HQP criteria were further evaluated for mitigation as standard
Preservation. That evaluation and the mitigation recommendations are previously described in
Sections 2.4.2 and 5.2.1. Those assessments were documented in an Environmental Resource
Technical Report (NCEEP 2007) and stream restoration conceptual design plan (Baker 2007).
Those documents also described significant streambank degradation due to livestock access,
stream channel entrenchment, and an abundance of non-native invasive plants as having the
most significant impacts on the ecology of these stream reaches.

Further analysis of the stream restoration conceptual design plan found that due to the
topography of the site, stream restoration activities would be difficult and costly to implement
and that the risk of failures of the restoration work was high, not to mention the damage caused
by equipment accessing the restoration reaches. It was determined that many of the
entrenched stream channels had reached bedrock and were no longer downcutting. Because
of these conditions, mitigation credits for those reaches are being requested under the
Enhancement Il option.
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While some of the stream banks initially were found to be unstable and eroding, many of those
areas now (10 years later) contain sufficient vegetation to prevent significant erosion or mass
wasting. Additional stability is expected as woody vegetation in the riparian areas matures.
There are, however, many reaches that are lacking a full tree canopy and are dominated by
non-native invasive plant species or both.

Given the site conditions, DMS decided to reassess the Ell stream reaches for enhancement of
riparian area function by focusing on non-native invasive plant control and reestablishment of
native plant communities that would eventually result in a fully restored wooded riparian zone.
The following sections describe DMS’s non-native invasive plant assessment of those stream
reaches. Results of that assessment are described in the following sections.

7.2 Riparian Area Enhancement

The Sandymush mitigation site provides an opportunity for enhancing the ecological function of
the riparian buffer on both sides of 66,702 linear feet of stream channel and 12,084 linear feet of
riparian buffer on one side of stream channels. The site was divided into 12 assessment areas
(Appendix D) for development of this mitigation plan. The DMS’s conceptual plan for enhancing
riparian areas on stream reaches not qualifying as HQP included removal of livestock from the
project area (implemented in 2005), control of non-native invasive plant species to the extent
practical, and enhancement of the native shrub and tree communities where such vegetation is
lacking. It did not include any bank shaping or other streambank modifications. The objective
of this assessment was to determine practical management measures that would facilitate the
transition of riparian areas dominated by non-native invasive plant communities to ones that
favor development of native plant communities, while maintaining streambank stability and
enhancing water quality to the extent that it would provide improved aquatic and terrestrial
habitats.

7.2.1 Riparian Area Assessment

Riparian conditions within 30 feet of streams in the Sandymush Ell reaches were originally
assessed as described in the study plan presented in Appendix C. A total of 254 reaches
(riparian length on one side of the stream channel; see section 14.1 for a complete definition)
were inventoried for their current condition with regards to buffer width, canopy condition,
evidence of livestock access, presence of active management (mowing and crop cultivation
associated with wildlife improvements), and percent non-native invasive plant cover. In
addition, non-native invasive plant species were identified, and special issues that may affect
management actions were documented. This included items such as powerline right-of-ways,
road right-of-ways, bridges, culverts, and fords, beaver activity, and terrain challenges.

The four most common non-native invasive plant species present are privet, Japanese
honeysuckle, multiflora rose, and oriental bittersweet. One to four of these species were
dominant on 113 of the 254 reaches (44%) surveyed. Out of 254 reaches, 245 (95%) had four
to nine non-native invasive plant species present. Only one reach was found to contain no non-
native invasive plants. Overall, it was estimated that non-native invasive plants cover
approximately 50% or about 53 acres of the riparian area within Ell reaches. Among the 12
assessment areas, the percent coverage of non-native invasive plants ranged from 24% in Area
12 to 64% in Area 8 (Appendix C). While the assessment focused on invasive plants within the
30 foot buffer, observations revealed that the adjacent upland areas were also heavily
populated with non-native invasive species.
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Many reaches were found to have riparian areas that are not fully wooded. Approximately 31%
of reaches surveyed contained a wooded riparian buffer that is 20 feet or less in width. Canopy
condition within the entire 30 foot riparian area also was evaluated focusing on the density and
maturity of woody plants present. Approximately 18% of the reaches were found to have either
no or minimal canopy present.

Current and historic livestock access to streams was determined using field data and 1998
aerial photos. From this analysis, evidence of historic livestock access was estimated to occur
on approximately 29% of the reaches surveyed. Current evidence of livestock accessing the
Sandymush property was observed in a few areas where fences were broken or otherwise
faulty. While many areas where livestock were previously accessing the creeks are now
covered in herbaceous vegetation, woody vegetation has not become well established and non-
native invasive plant species are often prevalent.

Active management encroachments were documented at many locations. Encroachments
generally consisted of mowing and cultivated food plots along the outer edges of the riparian
areas. In many cases, these were lands that were in agricultural production before the
Sandymush property was purchased. Existing farm roads, which are allowed under the deed
restrictions, were not considered encroachments.

Metric values were assigned to a range of observed values for the following five reach
attributes: buffer width, livestock access, canopy condition, presence of active wildlife
management, and percent coverage of non-native invasive plants (Appendix C). Overall
riparian area condition was determined for each reach by totaling the attribute metric scores.
Based on mean metric scores for all reaches occurring within an assessment area, the
assessment areas were then ranked (Table 7.1). While the mean metric scores among the
assessment areas have a relatively narrow range, metric values within each assessment area
were highly variable. Because of this high variability, all of the assessment areas are
considered to have non-native plant concentrations of such a magnitude that it would not be
practical or cost effective to eradicate the undesirable species and reestablish native species.

Table 7.1 Mean Riparian Area Metric Scores and Ranking by Management Area

Management SN MIETIE VELlE Number of
Rank A Metric Ranges?
rea Reaches
Value
1 1 9.3 3-17 27
2 8 8.8 4-15 14
3 6 8.1 3-13 24
3 5 8.1 5-14 18
3 7 8.1 3-14 28
4 4 7.9 4-14 36
5 3 7.3 4-12 29
6 9 7.2 4-15 6
7 12 6.2 4-16 18
8 2 6.1 3-9 8
9 10 6.0 3-11 26
10 11 5.9 3-11 20

"Minimum score possible = 3; maximum score possible = 17 (see Appendix C for details)

These findings reveal that the pervasiveness of non-native invasive plants in the riparian areas

is enormous. The fact that invasive plants are so prevalent within the riparian areas and on the

adjacent uplands makes it impractical to try to control them within only the riparian area. The
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risk of those plants becoming reestablished after being treated is high. As a consequence
significant retreatments would be required to suppress the invasive species sufficiently to give
the native species an opportunity to become reestablished. Finally, there would be a temporary
loss of ecological function while the new vegetation becomes reestablished. Such losses
include increased erosion, bank instability, and degraded water quality, not to mention the
volume of chemicals that would be required for treatment. Treatment of only the three areas
ranked as having the worst invasive species problem would entail over 28,000 feet of stream
bank covering almost 20 acres. The potential impact from mechanical and chemical treatments
of invasive species of this magnitude only to restore the native plant community is not justified.
As an alternative, DMS is proposing a low impact adaptive management strategy focusing on
the use of controlled burning in conjunction with mechanical and chemical treatments
(conducted by the NCWRC). Such an approach will favor the reestablishment of native plant
communities over the long term, maintain stream bank stability, improve ecological function, and
enhance water quality. This strategy is presented in Section 7.3.

7.2.2 Encroachments

Based on GIS analysis, active management by the NCWRC is occurring at 42 locations
associated with enhancement reaches (Figure 7.1) and 27 locations within the preservation
areas. As explained in the previous section, most of these encroachments are areas that were
in agricultural uses prior to the acquisition of the Sandymush property and that the NCWRC has
continued to manage for wildlife benefits. These infringements are generally at the outer edge
of the riparian areas. Some of the identified locations may actually be part of a single
management location or an artifact of mapping accuracy. As a consequence, the numbers
stated above are likely an overestimate of the actual number of impacted locations. The
boundaries of these areas were not marked prior to the NCWRC’s assumption of management
responsibility for the property. The DMS has provided the NCWRC with digital maps that
delineate the riparian area boundaries so they can be marked on the ground (as necessary) and
the encroaching activities terminated. The disturbed areas will be allowed to naturally
revegetate. As specified in Exhibit D, Declaration and Restrictions, of the deed, existing roads
and trails within the riparian areas can be maintained so as to reduce or eliminate erosion, but
yet remain suitable for accessing remote portions of the property. Following USACE guidance,
all stream crossings were excluded from the asset calculations.

The Sandymush property contains a significant number of powerlines, both major transmission
lines and lower voltage distribution lines (Figure 5.1). As specified in deed Exhibit B,
Reservation of Transmission and Distribution Easements, electric utilities can maintain
powerline right-of-ways as necessary to keep poles, lines, and towers from being damaged by
falling trees or limbs as well as keeping the areas within the right-of-ways clear of trees. These
areas will be maintained by the electric utility companies and were not considered in the
encroachment assessment or included in the mitigation credit determination.
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Figure 7.1 Riparian Area Encroachments Overview

51

Comprehensive Sandymush Stream Mitigation Plan Equinox Environmental Consultation & Design, Inc.
NCEEP Project Numbers 732, 92683, and 92175 October 2015



7.2.3 Stream Crossings

The 16 existing stream crossings and one proposed foot bridge on the Sandymush property
have been excluded from the asset base (Figure 5.1). Two of the culverted crossings are on
private drives that appear to cross the Sandymush property; three others are within powerline
right-of-ways, while another two are on ephemeral stream channels. All crossings were in place
at the time of purchase. While some of the roads are located in the riparian zone, they are an
allowable use according to the deed restrictions. They are necessary to facilitate crossing
stream channels to access remote portions of the property that are otherwise inaccessible. The
location of a new foot bridge to be installed by the NCWRC has also been identified as a
recreational improvement.

Table 7.2 Stream Crossing Characteristics and Locations

Crossing DMS NCWRC Management Crossing N . .
Number Management Area Number e Location Latitude | Longitude
Area (Name)
1 1 12 (Cedar Hill East) Culvert Enhancement 35.7203 -82.6564
2 2 8 (Cedar Hill West) Ford Ephemeral 35.7238 -82.6649
3 2 8 (Cedar Hill West) Ford Ephemeral 35.7243 -82.6654
4 3 11 (Turkey Creek South) Culvert Enhancement 35.6970 -82.6694
5 3 11 (Turkey Creek South) Culvert Enhancement 35.6982 -82.6711
6 5 5 (Madison South) Ford Enhancement 35.7326 -82.6871
7 6 6 (Madison North) Ford Preservation 35.7349 -82.6694
8 6 6 (Madison North) Ford Enhancement 35.7381 -82.6835
9 6 5 (Madison South) Bridge Enhancement 35.7393 -82.6945
10 6 5 (Madison South) Culvert? Enhancement 35.7437 -82.6996
11 7 10 (Turkey Creek North) Culvert Powerline ROW 35.7141 -82.6849
12 7 10 (Turkey Creek North) Culvert Powerline ROW 35.7142 -82.6846
13 7 9 (Martin Candler) Culvert Enhancement 35.7183 -82.6733
14 8 6 (Madison North) Ford Enhancement 35.7210 -82.6696
15 11 1 (Meadows Town) Culvert? Preservation 35.7200 -82.7406
16 11 1 (Meadows Town) Ford Powerline ROW 35.7221 -82.7313
17 11 1 (Meadows Town) Culvert Enhancement 35.7223 -82.7316
18 11 1 (Meadows Town) Foot Bridge Enhancement Proposed Proposed

Stream crossings located within enhancement and preservation reaches were excluded from the mitigation credit
calculations. Crossings within powerline right-of-ways (ROW) were excluded as part of that feature and not
separately. Ephemeral stream crossings are listed for information purposes only; ephemeral streams were not
eligible for mitigation credit.

2Due to the orientation of this culvert in relation to the reach characteristics, it was not excluded.

3This culvert has been removed.
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7.3 Proposed Management Plan Details

For purposes of this plan, the Sandymush property is being considered a unique “working”
mitigation site. Due to the complexity of the Sandymush property not only in terms of its
physical layout, but the restrictions on stream buffers, and its inclusion in the NCWRC’s game
land program, DMS is proposing a comprehensive management plan that builds on wildlife
habitat improvement activities described in the NCWRC Sandymush Game Land management
plan (NCWRC 2014; Section 14.7 Appendix E). Unlike most DMS mitigation sites in which
active management is generally terminated after 5-7 years (closeout), this site will be actively
managed for the foreseeable future by the NCWRC as part of its game land program.

The NCWRC takes a holistic view in managing the vegetation on game lands in both the upland
and riparian areas. Their plan uses habitat management techniques that favor native plant
communities beneficial to wildlife, particularly shortleaf pine (Pinus echinata) and oak
communities (Quercus spp.) and targets the suppression non-native invasive plants. This
proposed mitigation plan incorporates, in part, the findings of the original stream assessment
(Buck and Equinox 2004), original conceptual mitigation plan (Baker 2007), current conditions
described in the non-native invasive plant assessment (Section 7.2), deed restrictions (BCROD
2004), the agreement between the NCWRC and DENR (Appendix A), and the NCWRC Sandy
Mush Game Land management plan (NCWRC 2014).

In general, DMS proposes management actions that will be implemented by the NCWRC as
part of their routine wildlife habitat management and improvement plan for the Sandymush
game land. This proposal integrates management of both the upland and riparian areas that will
meet game land and stream enhancement objectives. This approach is being proposed
because non-native plants are so pervasive throughout the Sandymush property that to control
them only in the riparian areas would be futile and not commensurate with the ecological
benefits that would accrue from that approach.

The NCWRC Sandymush Game Land Management Plan is a 10-year science-based plan that
includes the following as one of its main goals:

o Restore a diversity of habitat types and forest age classes using science-based land
management practices that are properly interspersed and juxtaposed across the
landscape to ensure that a wide variety of terrestrial and aquatic wildlife species are
conserved on the game land.

This goal is consistent with the Declarations and Restrictions put on the property when it was
purchased (Appendix A) that states the following:

¢ [Riparian buffers] ...”will be forever conserved and managed in a manner that will
improve and protect the quality of the waters of the Sandy Mush and Turkey Creek...”

and whose stated purpose is as follows:

¢ To maintain, restore, enhance, create and preserve wetland and/or riparian resources
within the Restricted Area that contribute to the protection and improvement of water
quality, flood prevention, fisheries, aquatic habitat, wildlife habitat, and recreational
opportunities; to maintain permanently the Restricted Area in its natural condition,
consistent with these purposes; and to prevent any use of the Restricted Area that will
significantly impair or interfere with these purposes.
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Nothing in this plan shall restrict the NCWRC from conducting management activities, including
controlled burns and mechanical or chemical treatments that will suppress non-native invasive
plants so long as they do not violate the conservation objectives for the Sandymush mitigation
site. Whenever such activities occur, native plant communities will be enhanced. The following
sections describe the specific actions to be implemented by the NCWRC in coordination with
the DMS.

Costs associated with the implementation of this mitigation plan and management of the
Sandymush tract will be covered by funding from the NCWRC as part of its game lands
program.

Once this mitigation plan is approved by the IRT, the existing Memorandum of Agreement
between DMS and NCWRC will be amended to clearly establish that protective 300 foot buffers
apply to stream reaches protected as HQP, whereas 30 foot buffers apply to those stream
reaches being protected under the Preservation and Enhancement options.

7.3.1 Livestock Removal and Intrusions

An important component of all DMS mitigation plans is to eliminate livestock access to
intermittent and perennial stream channels. Perior to its purchase, portions of the Sandymush
tract were leased for agricultural purposes, particularly the grazing of livestock. Soon after its
purchase and as part of DMS’s watershed restoration strategy, the leases were terminated and
the livestock removed. Since that time, significant improvements in stream bank stability have
been achieved as was seen during recent riparian vegetation surveys. During the 10 years
since its purchase, riparian vegetation on stream reaches impacted by livestock has become
reestablished, resulting in a significant reduction in streambank erosion and stream
sedimentation. The DMS removal of livestock alone likely achieved greater ecological uplift at a
faster rate than would have been possible had the original conceptual restoration plan (Buck
and Equinox 2004) been implemented.

While the livestock impacted areas have naturally revegetated, much of the vegetation is
composed of non-native invasive plant species migrating from adjacent upland areas. However,
despite the establishment of the invasive plants, ecological function has improved, water quality
has been enhanced, stream banks have stabilized, and erosion has been greatly reduced.

While livestock have been removed from the Sandymush property, livestock are still grazed on
adjacent pastures and occasional incursions are known to occur due to broken fencing. To
minimize damage from these incursions, the NCWRC has a procedure in place whereby they
notify landowners immediately when evidence of livestock is seen. The landowners are
required to retrieve their livestock and repair the fences as soon as possible. The NCWRC
follows-up to ensure the repairs have been made. These activities will be included in the annual
report to the DMS.

7.3.2 Encroachment Elimination

One of the project goals is to stop active wildlife management improvement activities such as
mowing and cultivation of food plots within the protected riparian areas. To accomplish this,
DMS has provided the NCWRC with digital map data delineating the riparian boundaries for
both sides of streams within the Sandymush property - 300 feet for preservation reaches and 30
feet for enhancement reaches. The DMS also will meet with the NCWRC to discuss the desired
results to protect these areas. Based on these maps and as part of its ongoing management
plans, the NCWRC will eliminate active wildlife habitat management activities from the protected
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riparian areas. To prevent future incursions into the riparian areas, boundaries at the existing
encroachment locations will be temporarily marked (posts, signs, flagging, etc.) so vegetation
regrowth can occur naturally. Once these disturbances are eliminated, native herbaceous
plants, trees, and shrubs are expected to become reestablished. If necessary, other
management actions benefitting native plants will be implemented. No new food plots will be
established within the riparian areas subject to mitigation credit.

The NCWRC will document the progress made to eliminate encroachments in their annual
report to the DMS.

7.3.3 Stream Crossings

Sixteen stream crossings have been excluded from the mitigation asset base. Although they
are not a formal part of this mitigation plan, they will be maintained by the NCWRC or power
companies in a condition that will not jeopardize water quality. Such maintenance, including
any required permitting, will be the responsibility of the users. It also will be the responsibility of
these users to maintain roads in riparian areas and stream crossings in a condition whereby
they do not contribute significant sediment to adjacent streams. Replaced culverts will be sized
appropriately. When culverts are permanently removed, stream banks will be stabilized by
grading and replanted with native plant materials. Two of the culverts are associated with
private drives and appear to cross the Sandymush property. The culverts that are retained for
access purposes will be periodically inspected to ensure they are functioning properly. The
DMS will not seek additional mitigation credits for culverts that are removed and not replaced.

The NCWRC will document work done on culverts in their annual report to the DMS.
7.3.4 Non-native Invasive Plant Control

As documented by the riparian assessment, 50% of vegetative communities in the riparian
buffer are dominated by non-native invasive plant species that are outcompeting native species.
In addition, most of the adjacent upland areas also have significant concentrations of invasive
plants, making the control of the invasive plants in only the riparian areas impractical. Instead,
the DMS is proposing to integrate invasive plant control as part of the NCWRC’s Sandymush
game land management plan (NCWRC 2014).

Plant management in the NCWRC'’s plan focuses primarily on the use of controlled burns with
supplemental herbicide application and mechanical removal as needed to improve wildlife
habitat, food sources, and suppress non-native invasive plant species. Controlled burns imitate
natural events and are consistent with management of the property. They are an efficient way
of managing undesirable plant species and encouraging the regeneration of desirable plant
species. To date, mechanical removal has been concentrated in upland areas for purposes of
enhancing shortleaf pine regrowth. The NCWRC has just begun to implement chemical
treatment of non-native invasive plants. Chemical treatments will involve spot spraying in the
burn areas where non-native invasive plant regrowth is occurring to the detriment of native
plants. Chemical treatments will be implemented as conditions warrant.

The NCWRC has established the boundaries for 19 burn units covering 482 acres of the
Sandymush game land (Figure 7.2). Burn units include both forested and open habitats
(NCWRC 2014, page 97) within both HQP and Enhancement streams. Since 2007 only
portions of each unit have been burned, but when these portions are combined each unit can be
considered to have received the equivalent of one full burn. It is expected that some burn unit
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boundaries will be adjusted, but that the boundaries will eventually be standardized. Generally,
burns will be conducted on a 3-5 year rotation.

Based on the burn unit boundaries used by the NCWRC through 2013, approximately 27,500
feet or about 18% of riparian area (one side of the stream channel 230 feet wide) in the
enhancement reaches will be regularly affected by the controlled burn program. According to
the invasive plant assessment data, 55% of ground within those riparian areas is estimated to
be covered by invasive plants. The burn units also include approximately 5,168 feet of riparian
areas adjacent to HQP stream channels. Based on observations, nonnative invasive plants in
these areas are much less pervasive and not considered a significant threat to the existing
native plant communities.

To facilitate controlled burn activities, the DMS proposes allowing the NCWRC to utilize streams
as firebreaks. Doing so will greatly reduce or eliminate the need for the plowing of firelines in
adjacent upland areas, an activity that could result in erosion and stream sedimentation and one
that complicates executing the burns. Fires will be allowed to burn into both the 30 foot riparian
areas of the enhancement reaches and the 300 foot buffers of the HQP reaches. This will be
done to temporarily reduce undesirable plant species and release native seeds for regeneration.
While it is realized that this approach will not eliminate non-native invasive plants due to the wet
conditions that exist in the riparian areas, repeated suppression of those species using
controlled burns should favor reestablishment of native plants and will give fast growing native
shrubs and trees an opportunity to become established. As the riparian canopy matures, shade
intolerant non-native plants are expected to be replaced by shade tolerant native species.
Controlled burns that include both upland and riparian areas have a better chance of reducing
non-native plant species over the long term. Spot mechanical and chemical treatments may still
be carried out, but at a much reduced rate than would otherwise be required. Such activities
within the riparian zone are consistent with the deed restrictions for the Sandymush property.

7.3.5 Replanting Plan

Replanting of the riparian areas with containerized trees and shrubs are not part of the overall
management plan. Following controlled burns, trees and shrubs will be allowed to become
reestablished by natural regeneration. Based on NCWRC experience, native plant species will
become established if given a chance to outcompete more aggressive non-native plant species.
Typical native mountain species that likely will become reestablished in the riparian areas
include northern red oak (Quercus rubra), green ash (Fraxinus pennsylvanica), river birch
(Betula nigra), and American sycamore (Plantanus occidentalis).
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Figure 7.2 NCWRC Prescribed Burn Units
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8 MAINTENANCE PLAN

Under the proposed management strategy, specific mitigation site maintenance plans beyond
the routine activities described in the NCWRC management plan will be developed as the
results of management activities are evaluated. The DMS and NCWRC shall have an initial
meeting to discuss implementation of the NCWRC’s management plan. The purpose of the
meeting will be to review general management activities, to discuss specific activities proposed
for the first year of the plan, and to identify specific maintenance needs not included in the
management plan. Subsequent to this first meeting, the NCWRC will submit an annual report
that documents activities completed during the previous year and describes proposed activities
for the upcoming year.

The NCWRC generally has staff on the Sandymush property on a weekly basis. As a
consequence, the NCWRC will be able to monitor site conditions as necessary and to take
follow-up actions as needed. It will also allow them to routinely follow-up on livestock intrusions,
making sure fence repairs are completed in a timely manner.

In general, management measures necessary to correct routine problems will be identified and
plans to implement the corrective actions will be carried out independently by the NCWRC.
Non-routine corrective actions will be presented to the DMS for approval prior to
implementation. All maintenance or other corrective actions will be documented in the
NCWRC'’s annual report to DMS. The DMS and NCWRC will meet as the need arises; either
party may call for such a meeting.

9 PERFORMANCE STANDARDS

Under this mitigation plan riparian area non-native invasive plants will be controlled primarily
through the use of controlled burns, with some supplemental mechanical and chemical controls.
Native plant communities will be reestablished through natural regeneration. Any deviation from
this approach will be considered part of an adaptive management approach for the Sandymush
property. As a consequence, no specific performance standards are being required.

Site specific management actions will be evaluated by annual assessments made by visually
observing the managed reaches and monitoring activities as described in Section 10.

10 MONITORING and REPORTING REQUIREMENTS

The NCWRC will routinely monitor the results of the management activities affecting riparian
buffers. Those activities will be documented in an annual report that will address the following:
¢ Overall conditions of the riparian areas impacted by controlled burns within the last 5

years

Management actions completed

Corrective actions taken to address maintenance issues
Assessment of ecological uplift obtained for wildlife benefits
Photo-documentation of management actions in time series
Proposed management activities for the next year

The NCWRC and DMS will meet as necessary to discuss issues related to management of the
riparian areas.
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11 LONG-TERM MANAGEMENT PLAN

By a Memorandum of Agreement between the DMS and NCWRC (Appendix A) the NCWRC
has been assigned management responsibility for the Sandymush mitigation site. Upon
approval of this mitigation plan by the IRT, the NCWRC will assume responsibility for managing
and monitoring the Sandymush property and will do so following their Sandy Mush Game Land
Management Plan (NCWRC 2014). The NCWRC will be responsible for managing the entire
tract in perpetuity for conservation purposes and to prohibit any uses of the property that would
result in degradation of springs, seeps, streams, or wetlands on the property. Management will
focus on the continued improvement of wildlife habitats and the restoration of native plant
communities. To accomplish this, they will restrict the use of horses, bicycles, or motorized
vehicles on the property to the extent that those activities do not to violate the deed restrictions
or cause undue erosion or degrade water quality. They shall be responsible for periodic
inspections of the site to ensure that restrictions specified in the deed document(s) and DENR-
NCWRC Memorandum of Agreement are upheld. The NCWRC will submit an annual
monitoring report describing the general conditions of the streams, wetlands, and upland areas
as required and described in Section 10.

The current NCWRC management plan for the Sandy Mush Game Land is designed to cover a
10-year period. At the end of that period or whenever the plan is revised, the NCWRC shall
consult with the DMS to ensure nothing in the plan revision abrogates the existing NCWRC-
NCDENR MOA or deed restrictions as they apply to mitigation requirements. The USACE will
be provided the opportunity to review plan revisions prior to implementation.

12 ADAPTIVE MANAGEMENT PLAN

Because all mitigation credits for the Sandymush projects will be released upon approval of this
plan by the IRT, no formal adaptive management plans are being proposed. Management
activities will be adapted by the NCWRC as conditions warrant and as described in their
management plan (NCWRC 2014). These adaptations will be made to achieve ecological uplift
that meet the NCWRC’s management plan objectives and that are in concert with DMS
objectives.

13 FINANCIAL ASSURANCES

Pursuant to Section IV H and Appendix Il of the North Carolina Ecosystem Enhancement
Program's In-Lieu Fee Instrument dated July 28, 2010, the North Carolina Department of
Environment and Natural Resources has provided the U.S. Army Corps of Engineers
Wilmington District with a formal commitment to fund projects to satisfy mitigation requirements
assumed by DMS. This commitment provides financial assurance for all mitigation projects
implemented by the program.
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14 OTHER INFORMATION
14.1 Definitions

Active Wildlife Management Activities — Includes the maintenance of openings by mowing or
other clearing techniques; cultivation of grains or other crops as food for wildlife

Assessment Area — Comprised of 12 distinct portions of the Sandymush tract that were created
for administrative and evaluation purposes.

Cataloging Unit (CU) — A six-digit code that identifies a portion of a river basin.

Enhancement Reach — a 30 foot wide strip of the riparian area on one side of the stream that
has relatively uniform characteristics of topology and vegetation (trees, shrubs, and
herbaceous plants). Depending on their characteristics, reaches on opposite sides of the
stream may or may not begin or end in the same location.

Hydrologic Unit Code (HUC) — a sequence of numbers that identifies a portion of a river basin.
Applied codes are fashioned in a hierarchical sequence; HUCs with more digits represent
smaller portions of a river basin. In this document six digit cataloging units (CUs) and 12
digit HUCs are referenced.

Project Area — Consists of the entire 2,688+ acres of the Sandymush tract.

Riparian Buffer (Area) — a strip of land on either side of the stream channel that extends upland
for a distance of 30 feet from the top of the bank along reaches classified as “enhancement”
and 300 feet or to the property boundary for reaches classified as “preservation”.

State Natural Heritage Area - are an area of land or water that is important for the conservation
of the natural biodiversity of North Carolina. These areas are is expected to contain the best
populations of rare species, their habitat, and exemplary natural communities.
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14.4 APPENDIX B. Baseline Information Data

Baseline documentation for this project was reported in the Environmental Resources Technical
Report (ERTR) prepared for NCEEP by Baker Engineering (NCEEP 2007). Key elements of the
ERTR applicable to the mitigation plan are referenced from that report as follows:

NCDWAQ Stream Classification Forms — Perennial and intermittent streams were identified using
the NCDWQ methodology. The field forms used on the Sandymush tract are included in
Appendix 2 of the ERTR.

FHWA Categorical Exclusion Form — Documentation supporting classifying this project as
eligible for categorical exclusion is presented in Appendix 3 of the ERTR. It includes letters of
concurrence from the following agencies:

State Historic Preservation Office

North Carolina Department of Cultural Resources

Eastern Band of the Cherokee Indians

U.S. Fish and Wildlife Service

North Carolina Wildlife Resources Commission

A categorical exclusion form was not prepared. Although there was some concern regarding
archaeological resources being impacted by stream restoration activities, those comments are
not applicable to the current project proposal that does not involve any land disturbing activities.

Eighteen wetlands were identified in the ERTR as being present on the Sandymush property.
However, neither the USACE Routine Wetland Determination Forms nor the NCDWQ Wetlands
Assessment Methodology forms were applied during the stream and wetland inventory process.
Since DMS is not pursuing mitigation credits for wetlands on this site, no additional wetland
assessment is included in this report.

FEMA Compliance — The ERTR states that the project is not located within a regulatory
floodplain; therefore, no additional floodplain information was prepared.
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14.5 APPENDIX C. Enhancement Level Riparian Area Data Collection and
Analyses

Background

The assessment work conducted for this mitigation plan addressed issues only related to
Enhancement Level Il activities. Because Restoration or Enhancement Level | activities are not
proposed for the project site, no channel morphology, water surface modeling, sediment
transport analysis, channel stability analysis, groundwater modeling, soil delineation or CVS
vegetation assessments were conducted. The following describes the riparian assessment
activities and data analyses that were completed to support development of this mitigation plan.

Field Data Collection and Map Preparation

Stream reaches and data collection areas from the Sandymush Stream Restoration Conceptual
Mitigation Design document (Baker 2007) were used to guide field assessment activities. Field
maps were prepared prior to field work showing stream enhancement reaches and aerial
photos. Only Enhancement Il reaches were observed in the field; preservation reaches were
not visited.

Reaches were accessed from public roads, NCWRC managed dirt roads, or by walking along
streams where roads were not present. One stream bank (right or left descending) was walked
(upstream or downstream) while observing typical riparian conditions within 30 feet of the
stream bank. Where both stream banks were observable, conditions were observed for each
bank simultaneously. Photographs and latitude and longitude waypoints were taken at the start
and end of each reach using a Global Positioning System (GPS) unit. Where conditions
changed significantly (i.e. buffer width change, canopy change, percent cover of invasive plant
change), a new reach was delineated. Unique identifiers were assigned according to a reach’s
area, stream, sequence of which it was observed, and stream bank (ex: 1-2A-1L). These
identifiers do not necessarily follow any sequential progression from upstream to downstream or
vice versa.

For each reach, data regarding riparian buffer vegetation, livestock access, invasive exotic plant
presence, invasive exotic plant estimated percent cover, and management options was
recorded on a data sheet (Appendix Figure C-1). Field data was entered into an Excel
spreadsheet for analysis.
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Data Analysis
Metric Development and Scoring

To quantitatively evaluate conditions within the riparian areas, a metric scoring system was
devised from the field assessment data. Metrics were developed for five attributes of riparian
area conditions — wooded buffer width, canopy condition, active riparian management, livestock
access, and percent of the riparian area covered by non-native invasive plants as follows:

Buffer Width — The portion of the 30 foot riparian buffer containing woody vegetation. Buffer
width was divided into three categories and metric scores applied as follows:
Category Score
e 0-10 feet 3
11-20 feet 2
21-30 feet 1

Canopy Condition — Canopy cover was measured using combinations of tree density and
maturity. Descriptive qualitative categories and metric scores for this attribute are as follows:

Category Score
Little or no trees 5

Sparse and young trees 4
Sparse and mature trees 3
Dense and young trees 2
Dense and mature trees 1

Active Riparian Management — Management activities within the riparian area were
documented in three categories with metric scores as follows:
Category Score

e Active 2
e Historic 0
¢ None 0

Livestock Access —Livestock access to streams and riparian areas was based on a
combination of current survey observations and 1998 aerial photographs. This was necessary
to account for successional changes in riparian vegetation that has occurred since livestock
were removed shortly after purchase of the property. Livestock access categories and metric
scores were as follows:

Category Score
e Yes, known livestock access 2
e No, livestock access not evident 0

Percent Invasive Cover in Riparian Area — Impacts of non-native invasive plant species were
based on the total percentage of the riparian area in each reach estimated to be covered by all
species combined. Categories and metric scores were as follows:

Category Score

e 81-100% 5
e 61-80% 4
o 41-60% 3
o 21-40% 2
o 0-20% 1
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In addition to the metric scoring, dominant and secondary non-native plant species present in
each reach were identified. These data were intended to be used in the development of

treatment prescriptions.

Metric scores for all attributes were applied to each reach; the metric scores were then totaled
for each reach to obtain a measure of each reach’s overall condition. Possible total metric
scores ranged from 3 to 17. The reach scores for each assessment area were then averaged to
obtain an indicator of the relative condition among areas. Assessment areas were then ranked
according to their average scores to determine potential priorities for the development of

treatment prescriptions.

Results

General Findings - A total of 254 reaches were examined during the field assessment.
Twenty-two species of non-native invasive plants were documented (Appendix Table C-1). The
four most dominant species were privet, Japanese honeysuckle, multiflora rose, and oriental
bittersweet. One to four of these species were dominant on 113 of the 254 reaches (44%)
surveyed. In addition, 95% (245 of 254 reaches) had 4 to 9 non-native invasive plant species
present, but that did not dominate the reach. Only one reach was found to contain no non-

native invasive plants.

Appendix Table C-1. Non-native Invasive Plant Species

USDA Symbol?* Scientific Name Common Name
LISI Ligustrum spp. Privet
LOJA Lonicera japonica Japanese Honeysuckle
ROMU Rosa multiflora Multiflora Rose
CEOR Celastrus orbiculatus Oriental Bittersweet
LOMAG Lonicera maakii Bush Honeysuckle
ELUM Elaeagnus umbellate Autumn Olive
MISI Miscanthus sinensis Chinese Silvergrass
CLTET2 Clematis terniflora Sweet Autumn Virginsbower
POCU6 Polygonum cuspidatum Japanese Knotweed
PATO2 Paulownia tomentosa Princess Tree
AIAL Ailanthus altissima Tree of Heaven
MIVI Microstegium vimineum Japanese Stiltgrass
PUMO Puerariam montana Kudzu
SPBU2 Spiraea japonica Japanese Spirea
ALPE4 Alliaria petiolata Garlic Mustard
CIRSI Cirsium spp. Thistle
SOHA Sorghum halepense Johnson Grass
FESTU Festuca spp. Fescue
VIMI2 Vinca minor Periwinkle
DIOP Dioscorea oppositifolia Chinese Yam
HEHE Hedera helix English Ivy
BETH Bereris thunbergii Japanese Barberry

'"USDA, NRCS (2013)
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Riparian Reach Conditions — Based on the general findings, all assessed riparian reaches
show some level of ecological degradation, either from past livestock activities or presence of
non-native invasive plants. Approximately 34% of the reaches had total metrics scores of 9 or
greater indicating the severity of conditions in the riparian areas of the Sandymush tract
(Appendix Table C-2).

Appendix Table C-2. Total Metric Score Distribution by Reach

Total Metric Score Group Number of Reaches
3-4 54
5-8 113
9-12 59
13-17 28

Overall, mean total metric scores among areas ranged from 6-9, indicating that riparian area
conditions are uniformly degraded across the Sandymush Ell reaches (Appendix Table C-3);
however, examination of individual reach values within each assessment area revealed that
metric scores were highly variable in all areas. Such high variability within and among
assessment areas suggests that most reaches would benefit from some type of treatment.

Mapping of the total metric scores (Appendix D) reveals that the distribution of the reaches with
the highest total metric scores may provide a basis for prioritizing management activities.

Appendix Table C-3. Mean Total Metric Score by Area and Rank

Mean Total Range of Total Number of
REwS Al Metric Score Scores Reaches
1 1 9.3 4-17 27
2 8.8 4-16 14
3 5 8.1 3-14 18
3 6 8.1 3-14 24
3 7 8.1 3-14 28
4 4 7.9 4-14 36
5 3 7.3 4-12 29
6 9 7.2 4-15 6
7 12 6.2 3-11 18
8 6.1 3-9 8
9 10 6.0 3-11 26
10 11 5.9 3-12 20

Special Issues - Unique or special items that would affect management of non-native invasive
species management on each reach were documented, categorized, and summarized by area.
Special issues fell into the following eight categories (Appendix Table C-4):
e Powerline right-of-way present (PL) — a right-of-way crosses or parallels the affected
reach
¢ Road present (RD) — non-public road affecting the reach and considered to have an
unstable surface, i.e. not grassed or graveled
e Public road right-of-way (ROW) — a public road right-of-way encroaches into the riparian
area
e Bridge present (BR) — some type of bridge structure present
e Culvert present (CU) — a portion of the stream within the reach flows within a culvert
e Beaver activity present (BV) — active beaver activity observed
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Steep or rocky bluff terrain (TER) — conditions within the riparian reach that would make
management of non-native invasive plants extremely difficult

Appendix Table C-4. Number of Reaches Impacted by Special Issues
Number .
Powerline Non- .
Area R g Right-of | highway PUlEliE Bridge Culvert Beaver Steep/Rc_)cky
eaches Way Road Road Terrain
Impacted
1 7 of 27 4 1 1
2 20f8
3 11 of 29 2 1 3 2 2 2
4 20 of 36 14 2 4 1
5 6 of 18 4
6 6 of 24 5 4 1 1
7 8 of 28 6 3 1
8 10f14 1
9 4 of 6 4
10 7 of 26 1 1
11 8 of 20 6 1 2
12 9 of 18 4 1 3
Totals | 89 of 254 51 4 10 7 9 3 4

Summary and Conclusions — Based on the data and general observations made during the

field data, the following conclusions were reached:

Riparian areas impacted by past livestock grazing have generally become revegetated
with herbaceous plants, but woody plants have yet to become well established
Unstable stream banks have stabilized and erosion is greatly reduced due to the
regrowth of herbaceous vegetation and some woody plants

¢ Non-native invasive plants are pervasive and found on virtually all study reaches
¢ Non-native plants extend well beyond the 30 foot riparian zone
¢ Non-native plants on upland areas (outside of the 30 foot buffer) are widespread
e Non-native plants in upland areas will serve as a seed source for treated riparian areas
even if an aggressive treatment plan is implemented
¢ Mechanical and chemical treatment of non-native invasive plants would be costly
e Access to some areas would be difficult
¢ Multiple treatments would be required in most cases, thus requiring an extended period
of time and multiple site visits
e Given the extent of non-native plants on the Sandymush property, herbicide treatment of
the dense growths of these plants would result in a temporary increase in erosion and
sedimentation, thus negating the improvements that have occurred since the property
was acquired
¢ Non-native invasive plants are providing the following ecological bengfits:
s Ground cover that reduces erosion
% Stabilization of stream banks
% Filtering of sediment
% Reduced sediment loads leading to improved aquatic habitat conditions
< Wildlife cover and food
% Improvements in water quality
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Recommendations — Control of non-native invasive plants within riparian areas at the scope
and scale that exist on the Sandymush property appears impractical, would not produce the
desired ecological uplift, and likely would be cost prohibitive. Controlling the non-native invasive
plants at the expense of existing ecological benefits does not seem warranted. The risk of
those species becoming reestablished from adjacent seed sources is high and hopes to
establish native riparian plant communities without long-term management appears overly
optimistic and impractical. As an alternative, DMS should work with the North Carolina Wildlife
Resources Commission to incorporate management strategies, including prescribed burns,
which will suppress the non-native plant species and favor native species both within and
outside of the riparian areas. This can be achieved by incorporating those activities into the
NCWRC’s management plan for the Sandymush property. Doing so will maintain the physical
and ecological improvements of the riparian areas that have been achieved since the property
was acquired and livestock grazing terminated. It will also capitalize on funding the NCWRC
already has allotted to managing the property.
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Appendix Figure C-1. Field Assessment Data Sheet

Site Information

Area: Start Waypoint: Date:
Stream: End Waypoint: Staff:
Reach: o Right Bank Descending o Left Bank Descending

Riparian Buffer Assessment

Management within the 30 ft buffer: o Yes, active within 3 years o Yes, historic (greater than 3 yrs) o No
Average Riparian Buffer Width from top of stream bank: o 0-10 010-20 020-30
Typical Vegetation of Riparian Buffer:
o Diverse trees, shrubs, and herbaceous vegetation. Plants healthy with good root
systems.
o Few trees or small trees and shrubs. Vegetation appears to be generally healthy.
o Sparse mixed vegetation. Plant types and conditions suggest poor soil binding.
o Mostly grasses and herbaceous vegetation. Few if any trees and shrubs.
o Little or no vegetation; significant exposed bare soils.
Canopy Condition for Entire 30 ft Buffer: O no canopy o sparse and young o sparse but mature
o dense and young o dense and mature

Light Penetration of Riparian Buffer o good canopy with some breaks for light o full canopy with no light

penetration

o partial canopy with sunlight and shading essentially equal O no canopy
cover

o minimal canopy with full sun in all but a few areas
Historic Livestock Access Evident: o Yes o No o Unknown

Man-made structures or alterations:

Invasive Exotic Plant Assessment

Species Present (mark 1 if dominant and 2 if secondary):

____ Privet ____Japanese Honeysuckle ____Multiflora Rose

____ Oriental Bittersweet ____ Bush Honeysuckle ____Autumn Olive

__ Chinese Silvergrass __Virginsbower Clematis __Japanese Knotweed
____ Princess Tree ____Tree of Heaven ____Japanese Stiltgrass
_ Kudzu __Japanese Spirea __ Garlic Mustard

o Other:

Percent Cover of Entire 30 ft Buffer: ot <1 0o 1-10 o 11-20 0 21-30 0 31-40 0 41-50 0 51-60 0 61-70 o 71-80 0 81-90 © >90
Width of Invasive Cover within 30 ft Buffer: o 0-10 o 10-20 o 20-30
Vines Climbing Over 8 ft: oYes oNo
DBH of Largest Invasive Tree or Shrub: o 0-4 inches o 4-8 inches o >8 inches
Seed Bearing: o Yes o No
Treatment Type (check all that apply): o Cut Stump with Chainsaw o Cut Stump with Handsaw or Clippers
o Foliar oBasal Bark
Number of Treatments to achieve 80% control: o 1-2 o 3-4 o 4-5 o>5

Field Based Management Priority Rating

Riparian Tree Planting: o High o Medium olLow
Invasive Exotic Plant Control: o High o Medium olL.ow
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14.6 APPENDIX D. Riparian Area Reach Condition Maps (Sheet 1 of 13)
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Riparian Area Reach Condition Maps (Sheet 2 of 13)
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Riparian Area Reach Condition Maps (Sheet 3 of 13)
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Riparian Area Reach Condition Maps (Sheet 4 of 13)
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Riparian Area Reach Condition Maps (Sheet 5 of 13)
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Riparian Area Reach Condition Maps (Sheet 6 of 13)
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Riparian Area Reach Condition Maps (Sheet 7 of 13)
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Riparian Area Reach Condition Maps (Sheet 8 of 13)
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Riparian Area Reach Condition Maps (Sheet 9 of 13)
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Riparian Area Reach Condition Maps (Sheet 10 of 13)
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Riparian Area Reach Condition Maps (Sheet 11 of 13)
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Riparian Area Reach Condition Maps (Sheet 12 of 13)
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Riparian Area Reach Condition Maps (Sheet 13 of 13)
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14.7 APPENDIX E. Sandy Mush Game Land Management Plan

Note: Does not include Appendices XIX - Deeds, XX - Easements, or XXI — Memorandum of
Agreement as they are included as an appendix of the mitigation plan.
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