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1.0 INTRODUCTION
The Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan (Supplemental Mitigation
Plan, Supplemental Plan, or Plan) is submitted in support of a request to the United States Army
Corps of Engineers (USACE) and the South Carolina Department of Health & Environmental Control
(SCDHEC) by the property owner, Haile Gold Mine, Inc., a wholly-owned subsidiary of OceanaGold
Corporation (Haile), to modify the existing permit (SAC 1992-24122-4IA) and expand the existing
and operating mine. The Project Site will be expanded by approximately 832 acres from 4,552 acres
to 5,384 acres, of which approximately 3,863 acres will be disturbed. The Project Site is located in
Lancaster County, SC, within the Lynches River watershed (Hydrologic Unit Code (HUC)
03040202) and EPA Level IV Sandhills and Carolina Slate Belt Ecoregions. Mining, with the
expansion, will occur over an approximately 16-year period, including the approximately 2 years
already completed.
The Corps has been assembling information to prepare its Supplemental EIS (SEIS). Through
discussions and coordination, the various reviewing state and federal agencies and NGOs advised
Haile that they would prefer a Permittee Responsible Mitigation (PRM) Plan that focuses on
outstanding aquatic resources; without pre-judging their respective obligations, federal and state
agencies also indicated that a plan that protects such outstanding resources is appropriate for the Haile
Gold Mine project.

Haile coordinated with these entities to seek out alternative mitigation

opportunities with unique and outstanding resource values that could provide environmental benefits
on a regional scale.
It is the intent and commitment of Haile to fully and adequately mitigate the direct and indirect
unavoidable impacts resulting from this request for permit modification through this Supplemental
Mitigation Plan. To that end, this document will summarize the process undertaken to arrive at the
appropriate mitigation and describe a specific mitigation plan. The plan provides sufficient and
appropriate compensatory mitigation for the activities identified in the request for permit modification.
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2.0 MITIGATION OPTIONS AND PROCESS
2.1 Applicability of the Mitigation Rule
The 2008 USACE and United States Environmental Protection Agency (USEPA) Mitigation Rule
(Rule), 33 C.F.R. Parts 325 and 332 and 40 C.F.R. Part 230, directs the District Engineer (DE) to
consider what would be “practical . . . capable[,]. . . and environmentally preferable” when evaluating
compensatory mitigation options (33 C.F.R. § 332.3 (a)(1)). The Rule establishes the following
hierarchy/preference for mitigation:
1. Mitigation Bank Credits
2. In-Lieu- Fee Program Credits
3. Permittee Responsible Mitigation
33 C.F.R. § 332.3(b). Notwithstanding this preference, the Rule also provides that “[w]here permitted
impacts are not in the service area of an approved mitigation bank or in-lieu-fee program that has the
appropriate number and resource type of credits available, permittee responsible mitigation is the
only option.” 33 C.F.R. § 332.3(b)(4). The Haile Gold Mine Project Site, located within HUC
03040202, is not within the service area of an approved mitigation bank or in-lieu-fee program;
therefore, according to the Rule, PRM is the only option. PRM may be accomplished using on-site
and in-kind mitigation or off-site and out-of-kind mitigation, as may be determined by the DE. 33
C.F.R. § 332.3(b)(4)-(6). The Rule emphasizes consideration of mitigation in a watershed approach
so that compensatory mitigation can be implemented to meet watershed needs. Prior to and during
the permitting/SEIS process for the mine expansion, Haile considered watershed needs for its PRM.
The Lynches River watershed has been evaluated by Haile and the agencies for mitigation
opportunities that could provide environmental benefits on a watershed and regional scale appropriate
for the Haile project. The proposed mitigation site(s) are outstanding resources, suitable, adequate
and available for compensatory mitigation within HUC 03040202. Given the scale of the expanded
mining operations anticipated at the Haile site, on-site compensatory mitigation is not practicable as
well. The Supplemental PRM Plan sites that Haile proposes to use accomplish, in part, in-kind
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mitigation by protecting similar wetland and stream resources to the impacted resources. The Rule
authorizes the DE to consider and accept off-site and/or out-of-kind mitigation opportunities that have
a “greater likelihood of offsetting project impacts” or are “environmentally preferable.” 33 C.F.R. §
332.3(b)(6). Haile proposes in this document a combination of off-site, in-kind, and in-watershed
mitigation accomplished through preservation and enhancement/restoration of outstanding aquatic
resources. Given the nature of the Supplemental PRM Plan resources, the DE has ample foundation
to conclude that this plan is “environmentally preferable.”
The Rule allows mitigation through preservation in the sound discretion of the DE, consistent with
the following criteria:
•

Resources to be preserved provide important physical, chemical and biological functions and
contribute significantly to the ecological sustainability of the watershed;

•

The DE determines preservation is appropriate and practicable;

•

Resources to be preserved are under threat of destruction or adverse modification; and

•

The proposed preservation sites will be permanently protected by third party conservation
easement or title transfer to a state resource agency or land trust.

33 C.F.R. § 332.3(f). Additionally, the Rule provides that preservation alone may compensate for permitted
impacts to aquatic resources “where preservation has been identified as a high priority using the watershed
approach . . . .” 33 C.F.R. § 332.3(h)(2). The mitigation sites proposed by Haile are consistent with these
criteria. Haile has proposed mitigation using outstanding resources within the impacted watershed.
Moreover, in determining the suitability of a mitigation site, the DE is to consider a number of factors
described at 332.3(d), including, “local or regional goals for restoration or protection of particular habitat
types or functions.” The coordination and consultation process that Haile has conducted with NGO’s and
state and federal agencies provided direction to find sites that are regionally significant and especially
warrant the protection that Haile’s Supplemental PRM Plan will provide.
As specified in 33 C.F.R. § 332.3 (f) of the Rule, the DE must be satisfied that the type and amount
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of mitigation provided will compensate for project impacts. This Plan demonstrates that the
mitigation offered fully compensates for impacts proposed with the expansion of the mine at the Haile
Project Site by virtue of the details of the aquatic, cultural, historic and regionally significant
resources that are included.
2.2 Applicability of the Charleston District Compensatory Mitigation Guidelines
The USACE Charleston District Guidelines for Preparing A Compensatory Mitigation Plan, Working
Draft, Last Revised October 7, 2010 (Guidelines), are a local guidance document intended to assist
permit applicants in developing mitigation plans. As the Guidelines are intended to implement the
2008 Mitigation Rule, compliance with one should be consistent with the spirit and intent of the other.
Ultimately, a mitigation plan must satisfy the Rule, which has force of law. Notably, Section 4.0 of
the Guidelines provides that compensatory mitigation may be accomplished by “…preservation of an
outstanding aquatic resource that is determined to be important to the long term success and
sustainability of the surrounding watershed….” This statement is consistent with the Rule’s approach
which authorizes satisfaction of mitigation requirements through preservation.

The Haile

Supplemental PRM Plan is focused on preservation and enhancement/restoration of outstanding
aquatic resources of regional importance.
3.0 PROJECT DESCRIPTION
The proposed expansion of existing mining operations at the Haile Gold Mine would include
expansion of surface mining and associated mine pits and overburden storage facilities, initiation of
underground mining, and increased ore processing and related infrastructure, including expansion of
the water management system and existing tailings storage facility. The requested modification and
mine expansion propose additional direct impacts to approximately 86.22 acres of wetlands and
approximately 13,124 linear feet (LF) of streams. Of the proposed impacts, 9,472 linear feet of stream
and 18.4 acres of wetlands are located within the Project Boundary of the original mining project.
While these streams and wetlands were not considered as direct impacts, they were designated in the
FEIS as secondary and indirect impacts.
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An important component of the mitigation process is the demonstration of avoidance and
minimization. To that end, Haile has worked with the needs of the project, the physical constraints
of the site, and the regulatory and reviewing agencies to avoid and minimize impacts to the greatest
extent practicable. The range of alternatives considered by Haile include a no action alternative,
alternative site configurations, Haile’s preferred alternative, and mitigation measures for impacts that
cannot be avoided. Haile’s avoidance and minimization is set out in the Supplemental EIS.
Additionally, coordination with the affected communities, various agencies and NGOs during this
process has resulted in identification and development of a mitigation plan that fully and adequately
compensates for all unavoidable impacts.
To the maximum extent practicable, the proposed compensatory mitigation provides “in-kind”
mitigation to offset the proposed impacts in that the proposed mitigation sites contain resources that
are: 1) the same functional classification (e.g. Cowardin classification or stream order), 2) within the
same watershed as the impacted resource, and 3) located within the same or similar landscape as the
impacts associated with Haile Gold Mine. The significant benefits obtained by protection of the
mitigation resources warrants flexibility in the level of detail appropriate to compare the resources
impacted to the compensatory mitigation resources.
The Rule, at 33 C.F.R. § 332.4(c), describes the components of a mitigation plan. These components,
as they are applicable to the proposed Haile Gold Mine Supplemental Mitigation Plan, are discussed
below.
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Table 1
HGM Project Site

Comparison of Haile Permit Modification and Mine Expansion Impacts to
Supplemental Mitigation Proposal
Proposed Mitigation Sites

Total Site
(Ac)

Total Wetland
(Ac)

Total
Floodplain
(Ac)

Upper
Rainbow
Ranch

1,329.74

2.431

Middle Flat
Creek

1,292.46

Lower Flat
Creek

Haile

Total

Wetland
Impact
(Ac)

Stream
Impact
(LF)

86.22

13,124

86.22

13,124

Total
Stream
(LF)

Total
Upland/Riparian
Preservation
(Ac)

Total Land
Preservation
(Ac)

161.34

77,474.30

1,165.97

1,329.74

80.031

33.18

37,259.98

1,179.25

1,292.46

137.18

16.94

12.72

3,056.83

107.52

137.18

2,759.38

99.401

207.24

117,791.11

2,452.74

2,759.38

1. Includes Pond Acreage (4.62)
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Table 2
Summary Proposed Preservation and Enhancement/Restoration Activities
Wetland/ Floodplain
Stream
Preservation
(Ac)

Cattle
Exclusion
Enh/Rest
(Ac)

Pine
Plantation
Enh/Rest
(Ac)

Total
(Ac)

Preservation
(linear ft)

Cattle
Exclusion
Enh/Rest
(LF)

Pond/Stream
Restoration
(LF)

Total
(LF)

Aquatic Resource Buffer
Cattle
Buffer
Exclusion
Total
Enh/Rest
Buffer
(Ac)
(Ac)
Enh/Rest
(Ac)

Upper
Rainbow
Ranch

157.76

5.06

0.0

162.822

50,678.00

26,796.30

287.652

77,761.95

608.97

126.32

735.29

Middle Flat
Creek

31.461

0.0

81.75

113.21

37,259.98

0.0

0.0

37,259.98

499.43

0.0

499.43

Lower Flat
Creek

29.66

0.0

0.0

29.66

3,056.83

0.0

0.0

3,056.83

49.82

0.0

49.82

218.881

5.06

81.75

305.692

90,994.81

26,796.30

287.652

1158.22

126.32

1284.54

Total

1. Includes Pond Acreage (3.67)
2. 0.95-acre pond restored to 287.65 linear feet of stream
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4.0

AVAILABLE MITIGATION CREDITS

The Haile Gold Mine Project Site is located in the Lynches River Watershed, HUC 03040202.
According to the USACE’s Regulatory In-Lieu-Fee and Bank Information Tracking System
(RIBITS), as of January 3, 2020, there are no approved wetland and/or stream Mitigation Banks or
In-Lieu-Fee Programs located within the Lynches River Watershed. Additionally, there are no
approved wetland and/or stream mitigation banks or In-Lieu-Fee programs located in adjacent
watersheds with service areas that can serve the Haile Gold Mine Project Site.
5.0

WATERSHED APPROACH

5.1

Watershed and Ecoregion Threat

Analyzing development trends and threats and identifying aquatic resources in need of restoration
and protection is a consideration for site selection. Potential impacts to aquatic resources within the
watershed (Lynches River) (Appendix B) and ecoregions (EPA Level IV Carolina Slate Belt and
Sandhills)

include

industrial

development

activities,

sand

mining,

transportation,

agricultural/livestock and forestry practices among others.
Figures for the years 2000 and 2010 from the US Census Bureau indicate population growth in S.C.
of approximately 15.3% during the decade, with 67% of this increase due to immigration for school,
jobs and retirement. S.C. actively recruits and is attractive to new and expanding industrial and
commercial development interests, with relatively low labor costs and corporate taxes and excellent
highway, rail and port access. The SC Economic Analysis Report of June 30, 2018 ranks SC as the
26th fastest growing state economy in the nation in 2017. The SC Revenue and Fiscal Affairs Office
projects population growth in the state from 2010 through 2030 of approximately 24%. The Lynches
River watershed is geographically situated in the midlands of S.C., between the urban growth and
population centers of Columbia, Florence and Charlotte, N.C. The area includes two interstate
highways, six U.S. highways, and various rail lines operated by CSX and Norfolk Southern. The
S.C. counties within the Lynches Watershed (Chesterfield, Darlington, Florence, Kershaw, Sumter,
Lancaster, Lee and Williamsburg) are expected to experience population growth of approximately
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5% through 2030. The majority of the growth is expected to occur in Lancaster County, where both
the Haile Gold Mine and the proposed supplemental mitigation sites are located.
According to the South Carolina Department of Natural Resources (SCDNR) 2015 State Wildlife
Action Plan (SWAP), Pliocene and Pleistocene sands form the top layer of the Sandhills Ecoregion.
These sands are very pure and a high-quality source of silica. In fact, there are nine sand operations,
several encompassing several thousand acres each, located within thirty miles of the proposed
mitigation sites. Consequently, sand mining creates a threat to aquatic resources in the Sandhills
Ecoregion and, thus, a conservation concern for SCDNR.
Agriculture, particularly animal husbandry, is a threat to streams as water sources for livestock and
the conversion of adjacent riparian areas to pasture.
Silviculture is also an economically viable land use for the Haile Supplemental PRM Plan sites. This
is demonstrated by several adjacent tracts to the proposed mitigation sites that have been recently
clear-cut and others that are managed by timber companies to produce timber resources.

South

Carolina uses a voluntary Best Management Practices (BMPs) system for silviculture. Though there
is generally good adherence to BMPs by the professional forestry community, the BMP buffer
recommendations are significantly less than can be provided under Heritage Trust levels of
protection. Reliance on voluntary forestry BMPs can result in unprotected streams because the BMPs
do not apply if the land is converted to another use. In this case, local zoning ordinances would be
needed to protect additional buffers to streams or wetlands, but these do not exist. Under the Haile
Supplemental PRM Plan, all of the vegetated uplands, not merely a wetland/stream buffer zone,
would be preserved.
The 2008 Mitigation Rule recognizes that buffers to aquatic resources are of value as mitigation at
33 C.F.R. 332.3(i). The Charleston Guidelines also acknowledge that protection of streams and
wetlands by establishing adjacent buffers is important to maintain the integrity of the aquatic
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systems, “…forested riparian zones are essential to stream system function, channel stability, and
maintenance of water quality and in-stream habitat.” Additionally, a study conducted by the
Wetlands Regulatory Assistance Program, US Army Research and Development Center (ERDC-TNWRAP-01-06, May 2002) (Appendix I) determined that buffers adjacent to aquatic resources provide
physical and ecological functions and “are a critical element of the overall aquatic ecosystem in
virtually all watersheds.”
For the mitigation areas presented herein, there is no state or county ordinance that requires
maintenance of minimum buffers around stream channels or wetlands. By establishing not only
adjacent buffers, but preservation of large upland areas, Haile’s PRM Plan would not only specifically
protect streams and wetlands but more generally contribute significantly to the sustainability of the
watershed.
5.2

Watershed and Ecoregion Evaluation and Need

The Lynches River watershed and Sandhills and Carolina Slate Belt Ecoregions have several
features to be considered when selecting mitigation sites, which can assist in meeting regional and
watershed needs.
1) The largest designated Total Maximum Daily Load (TMDL) for the Pee Dee Basin
(030402) is located in the headwaters of the Lynches River watershed.
2) Critical Habitat for the Federally-Listed Endangered species (Carolina Heelsplitter
mussel) is located in the Lynches River watershed. (Appendix J)
3) SCDHEC Section 303(d) List of Impaired Waters (May 25, 2016) (Appendix H) includes
Flat Creek downstream of the Rainbow Ranch site (PD-182, Rs-08233) and Lynches
River downstream of Rainbow Ranch (PD-071, PD-364. PD-041, PD-624 and PD-048).
4)

Sandhills wetland/stream headwater systems are natural resources that the commenting
agencies have indicated are under significant threat (Rohde, 1991).

5) Within the Sandhills Level IV Eco-Region reside multiple species of highest priority
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conservation concern. The list includes 2 crawfish species, 3 fish species (including Sandhills
chub), and 19 mussel species (comprising 73% of the total mussel species listed in the state).
6) The Lynches River watershed and, in particular, the Flat Creek tributary, is a high priority
conservation area containing the Forty Acre Rock Heritage Preserve, Lower Rainbow
Ranch Heritage Trust Preserve, and various lands protected by the Catawba Land Trust.
In consideration of watershed and ecoregion needs, the Haile Supplemental PRM plan offers the
following benefits that respond to particular needs:
1) Stream, wetland and buffer preservation and enhancement/restoration on sites which
improve and protect water quality within areas of concern (TMDL and 303d) and
contribute to the sustainability of the watershed;
2) Stream and riparian preservation and enhancement by preservation of upland buffers
and riparian corridors for the benefit of the Carolina Heelsplitter mussel habitat;
(Appendix M and N)
3) Preservation and enhancement by upland buffers of Sandhills stream and wetland
headwaters for the benefit of the Sandhills chub and other species habitat;
4) Supplementation of important, existing conservation lands and regional conservation
efforts and;
5) Cultural resources preservation.
6.0

PROPOSED COMPENSATORY MITIGATION PLAN

6.1

Goals and Objectives

The objectives of the Haile Supplemental PRM Plan are to provide preservation and
enhancement/restoration of outstanding aquatic resources. Haile has, with the assistance of the
various state and federal agencies and NGOs, identified and compiled multiple properties into three
separate sites for preservation and enhancement/restoration that contain significant natural areas
(including unique landforms and cultural resources) and outstanding aquatic resources capable of
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providing environmental benefits on a watershed and regional scale.
The Supplemental Mitigation Plan contemplates that these sites will be preserved and managed under
SCDNR’s Heritage Trust Program as a Heritage Preserve in accordance with a Dedication
Agreement, as provided in S. C. Code Ann. Sec. 51-17-10.
The sites are summarized and illustrated below.

Site 1: The Upper Rainbow Ranch Site consists of two land parcels (TMS 009200-033.00 and 0092-00-031.00) totaling 1,329.74 acres, including 1.48 acres of
wetlands, 161.34 acres of floodplains, 0.95 acres of ponds, and 77,474.30 linear
feet of streams.
Site 2: The Middle Flat Creek Site consists of five land parcels (TMS 0115-0000-001.00, 0114-00-018.00, 019.00, 021.01, and 017.00) totaling 1,292.46 acres,
including 76.36 acres of wetlands, 33.18 acres of floodplains, 3.67 acres of ponds,
and 37,259.98 linear feet of streams.
Site 3: The Lower Flat Creek Site consists of two land parcels (TMS 0115-00006.00 and 0116-00-005.00) totaling 137.18 acres, including 16.94 acres of
wetlands, 12.72 acres of floodplains, and 3,056.83 linear feet of streams.
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Based on resource assessments completed by Newkirk Environmental, Inc. these sites include
functional wetland, floodplain and stream ecosystems and riparian areas that provide aquatic resource
functions and services, including floodwater storage, wildlife habitat, and water quality protections
that are important on both a watershed and regional scale. Haile’s Supplemental PRM Plan will
protect not only the aquatic resources, but also the upland habitat on the parcels, providing wildlife
benefits as well as substantial buffers to the wetlands and streams. The preservation,
enhancement/restoration and management of these resources as proposed will provide important
physical, chemical, and biological functions and will contribute significantly to the ecological
sustainability of their respective watersheds and downstream traditional navigable waters, as follows:
Physical: There are 302.02 acres of wetlands and floodplain including 86.81 acres of
enhancement/restoration contained within the mitigation sites, providing flow maintenance
functions, including retention of storm water runoff, temporary storage of floodwaters, and
reduction of sedimentation. These functions reduce downstream peak flows during storm
events, as well as maintain seasonal flows in the watershed.
Chemical: The preservation of 2,452.72 acres of upland riparian areas, including 126.32
acres of cattle exclusion and replanting with indigenous tree species, will aid in removing
excess nutrients that may be contributed to the system by runoff from adjacent or upstream
developed areas, reducing nitrogen and phosphorous loading downstream and preventing
oxygen depletion that may result from eutrophication.
Biological: The mitigation sites total 2,759.38 acres of land preservation, including
117,791.11 LF of streams and 287.65 linear feet of stream restoration, adjacent to or in close
proximity to other conserved lands, providing habitat, travel corridors, and spawning areas
for various species of fish, reptiles, amphibians, birds and mammals and providing foraging
and shelter for all indigenous wildlife species, including wetland dependent species.
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The sites in Haile’s Supplemental PRM Plan will fully offset all impacts proposed with Haile’s permit
modification and mine expansion (as summarized in Table 1). In addition, although Haile will reestablish streams at the Project Site during reclamation, restoring aquatic functions, Haile’s
Supplemental PRM Plan does not seek credit for those efforts. As a result, the actual contribution of
the Haile project to the regional aquatic resources will be more extensive than provided in this Plan.
In addition to the figures in Table 1 and 2, other factors including location, and threatened and
endangered species provide significant benefits to the mitigation plan. Specific details and summary
tables for each site are included in Section 6.4 of this report.
6.2

Site Selection

Site selection of appropriate mitigation is framed by the context of the scope and complexity of the
project and agency comment and input encouraging Haile to explore and evaluate alternative
mitigation sources centering on outstanding aquatic resources. Hand in hand with finding appropriate
sites, Haile worked with the state to assure that the property would be acceptable to SCDNR’s Heritage
Trust Program.
The sites identified and proposed as supplemental mitigation for the Haile modification and expansion
project have been evaluated and selected based upon criteria established by the S.C. legislature in 1976
under Section 51-17 of the S.C. Code of Laws, the Heritage Trust Program. The Heritage Trust
Program was established “…to provide for the inventorying, preservation, use and management of
unique and outstanding natural or cultural areas and features…” Candidate lands for consideration
under the Heritage Trust Program must include:
•

Significant natural areas containing relatively undisturbed ecosystems, unique landforms,
threatened, endangered or unique plant or animal habitats or other unusual or outstanding
scientific, educational, aesthetic or recreational characteristics; or

•

Outstanding examples of historic or archaeological heritage.
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Site Selection Priorities - Heritage Trust Criteria

Undisturbed
Ecosystems

Unique
Landforms

Protected or
Unique Plant
or Animal
Habitat

Outstanding
Scientific,
Educational,
Aesthetic or
Recreational
Characteristics

Outstanding
Examples of
Historic or
Archaeological
Heritage

From the baseline of suitability for Heritage Trust, evaluation of potential in-watershed properties
was conducted. On-going conservation efforts by others within the region were considered as a
factor to evaluate available appropriate sites within the watershed. Sites that would provide a
“conservation corridor” by proximity to other preserved lands were preferred; as such, locations can
maximize watershed benefits.

From this search, three sites comprised of nine land parcels were

identified.
Finally, to these threshold criteria, each of the sites under consideration has been further evaluated
based upon more specific criteria, including:
•

Size and location;

•

Aquatic Resources and upland habitat offered;

▪

Natural quality or level of disturbance of property;

•

Designations of special value;

•

Availability; and

•

Ability to accomplish perpetual protections and management (cost).

The sites selected meet all these criteria.
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1) All of the sites proposed by Haile fit within established criteria for the SCDNR State Wildlife
Action Plan (SWAP) and include species designated as “Highest Priority.”
2) All are within priority areas of the South Atlantic Migratory Bird Initiative (SAMBI), which is a
vision and process of integrated bird conservation planning and implementation of the
Management Board of the Atlantic Coast Joint Venture (ACJV). This Plan provides a regional
scale framework for the conservation of waterfowl, shorebirds, water birds, land birds, and
upland game birds.
3) All of the sites proposed are within close proximity to the 3,005-acre SCDNR Forty Acre Rock
State Heritage Preserve, and various properties conserved by the Katawba Valley Land Trust.
(Reference Figure 1)
4) All of the sites are adjacent to Flat Creek and its tributaries, which is designated by United States
Fish and Wildlife Service (USFWS) as critical habitat for the Endangered Carolina Heelsplitter
(Lasmigona decorata). These properties are extremely important and high priority properties for
Heelsplitter conservation efforts within the Lynches River Watershed, as critical habitat established
by the USFWS in June of 1993 extends through the sites both upstream and downstream. Given the
presence the Heelsplitter and its designated habitat, the value of the proposed protected resource is
high.

As noted by SCDNR, “Acquiring or protecting watersheds so that natural catchment

characteristics are left intact guards against any future impacts to mussel species by eliminating the
opportunity for negative land use practices. Land acquisition or protections within the watersheds of
quality mussel habitat should be pursued when the available funds are found. It is important to note
that preservation is only effective when the water system is already capable of supporting mussel
populations.”1

1 South Carolina Department of Natural Resources, 2019. Cooperative Propagation Plan for At Risk Mussel Species in South Carolina. South
Carolina Department of Natural Resources, Freshwater Fisheries Section, Statewide Hatchery Program, West Columbia, SC. 1-32 pp.
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6.3

Site Protection

It is proposed and intended that the identified mitigation sites be held in the fee simple ownership of
SCDNR and the Heritage Trust Program. The Heritage Trust Program is a system dedicated to
inventorying, preserving, using and managing “outstanding natural or cultural areas and features” in
South Carolina.2 Properties generally enter the Heritage Trust Program through dedication.3
Dedication occurs through acquisition, which is fee simple transfer of the property, or acceptance,
which is a transfer of less than a fee simple interest in the property such as a conservation easement.4
Properties dedicated to the Heritage Trust Program through acquisition must be protected in
perpetuity.5 When a property is dedicated, the owner that retains any interest in the property enters
into a Dedication Agreement with SCDNR that clearly states any restrictions, conditions, permissive
and non-permissive uses.6 The Dedication Agreement and any other property restrictions are
recorded in the county real estate records to complete the dedication into the Heritage Trust Program.7
Haile will work with SCDNR to arrange a fee simple interest in the mitigation sites through a Heritage
Trust Program dedication that meets the objectives of this Supplemental Mitigation Plan. Based on
baseline evaluations, all of the selected sites qualify as Heritage Trust Preserves.
In accordance with S. C. Code Ann. Sec. 51-17-80 “[t]he following restrictions shall apply to all
Heritage Preserves”:
The primary dedication as a Heritage Preserve shall be to preserve and protect the
natural or cultural character of any area or feature so established. The board of the
department and its agents shall in all cases maintain the essential character of any area
or feature dedicated, and as such they are hereby declared to be at their highest, best
and most important use for the public benefit. No Heritage Preserve shall be taken for
any other public purpose unless the approval of both the board of the department and
the Governor has been obtained. In no case shall any Heritage Preserve be taken for
any private use.
2 S.C. Code Ann. § 51-17-10(12) (2012).
3 Id. § 51-17-10(9) (2012).
4 Id.
5 Id. at § 51-17-80 (2012).
6 Id.
7 Id.
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Haile will work with SCDNR and the USACE to establish appropriate conditions on the fee simple
transfer of the entire sites to the SCDNR to satisfy these requirements.
6.4

Baseline Information
6.4.1
6.4.1.1

Project Site
Location and Landscape Position

The Project Site is located three miles northeast of the town of Kershaw in southern Lancaster
County, South Carolina (Latitude 34.579810° North, Longitude -80.539554° West). The Site
consists of 5,384 acres of land (see Figure 2). The Site is entirely privately owned by Haile
Gold Mine, Inc.
The Project Site is located primarily within the EPA Level III Southeastern Plains/Level IV
Sandhills Ecoregion with the southern portions of the Site located within the EPA Level III
Piedmont /Level IV Carolina Slate Belt Ecoregion. The Site is located within the Lynches
River Watershed -HUC 03040202. The primary drainage through the western portion of the
Site is Camp Branch which flows from the northwest Site boundary approximately two miles
southwest to the confluence of Little Lynches River. The primary drainage through the central
portion of the Site is Haile Gold Mine Creek which flows from the northeast, southwest into
Little Lynches River. The primary drainage through the eastern portion of the site is an
unnamed tributary to the Little Lynches River. Little Lynches River borders the southern
portion of the Site, on both sides of Hwy 601, flowing from west to southeast. Little Lynches
River flows to the Lynches River; the confluence of the Little Lynches and the Lynches River
is approximately 25 miles downstream from the confluence of Haile Gold Mine Creek and
the Little Lynches River.
Prior to the existing mining operations, the Site was characteristic of the region with rolling
hills and low-lying drainages. Vegetation community types vary across the Site consisting of
natural and managed deciduous and coniferous forests, cleared and logged lands, as well as
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communities of successional regeneration and active mining operations. Average elevation
is approximately 450 feet above mean sea level varying from approximately 360 feet in the
lower drainages to a maximum elevation of 620 feet on the upland hills.
The Project Site has been affected by past and current mining operations. Mining has occurred
on the Site dating back to as early as 1827 with more modern mining operations occurring
through the mid-1990 and the most recent operations authorized by the original EIS. As a
result, much of the topography, physical features, drainages and wetlands have been altered,
influenced or affected by mining operations.
6.4.1.2 Aquatic Resources
Wetland and stream delineation of the original project site was approved by the USACE in
September 2012. In total, 361.20 acres of aquatic resources (i.e., wetland and streams) and
other water features were identified and mapped on the Site. Of the total mapped habitat, 337.71
acres were considered jurisdictional wetland/waters of the US; and 23.49 acres were considered
to be non-jurisdictional abandoned pit lakes, sediment basins/treatment ponds or wetland areas.
Of the 337.71 acres of total jurisdictional habitat, 294.09 acres were identified as jurisdictional
wetland, 31.25 acres as jurisdictional waters of the US, and 12.37 acres as impoundment of
jurisdictional waters of the US. Non-jurisdictional habitat consisted of 17.05 acres of nonwetland water features and 6.44 acres of non-jurisdictional wetland.
Wetland and stream delineations of the approximately 832 acres proposed to be added to the
project site were conducted by Newkirk Environmental, Inc. in 2018. This delineation
identified 128.47 acres of aquatic resources, including, 114.79 acres of wetlands, and 5,860.21
linear feet of tributaries and 13.02 acres of “other” wetlands of the U.S. Refer to Figure 2 for
jurisdictional and non-jurisdictional habitats on the Site.
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Jurisdictional wetlands on the Site occur as 1) wetlands directly contiguous to perennial RPWs
and 2) wetlands directly contiguous to seasonal and non-RPWs. Jurisdictional non-wetland water
features on the Site occur as perennial, seasonal and non-RPWs. The jurisdictional waters
identified on Site ultimately flow directly into the Lynches River via Little Lynches River, both
of which are characterized by well-defined channels with OHWM and defined bed and banks.
From the Site, Little Lynches River flows Approximately 25 miles to its confluence with Lynches
River, which then flows into the Great Pee Dee River.
Aquatic resources within the Site include and are classified as (detailed descriptions are
included within the Jurisdictional Determinations):

Haile Gold Mine – Aquatic Resources
Wetlands

Streams

Cowardin Classification

Order

PFO1B

1st Order

PFO1C

2nd Order

PFO1F

3rd Order

PFO1H

4th Order

PSS1C
PSS1Hh
PEM1C
PSS1/POWHb
PEM1/ POWHb
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6.4.1.3

Upland Resources and Vegetation

The majority of the uplands in the land covered under the 2014 EIS (4,552 acres) has been
disturbed by active exploration and mining over the past 50 years. Where not disturbed by
mining operations, uplands throughout the Project Site are generally characterized by dry
sandy hillsides, where some have been timbered, in successional regeneration or are in
planted pine production. Generally, these areas are dominated by such species as loblolly
pine (Pinus taeda), white oak (Quercus alba), post oak (Quercus stellate), blackjack oak
(Quercus marilandica), dewberry (Rubus fragellaris) and American beech (Fagus
grandifolia). Additional uplands are located in topographically lower areas and along the
bottom of hillsides. These areas tend to exhibit slightly higher percentage of hydrophytic
vegetation but lack hydric soil and hydrology indicators associated with wetlands. Generally,
these areas are dominated by forest communities consisting of red maple, sweetgum
(Liquidambar styraciflua), and American holly, (Ilex opaca).
6.4.2 Proposed Mitigation Site(s)
Location and Landscape Position The Mitigation Sites total 2,759.38 acres that include
upland (2,452.74 acres), wetland (94.78 acres), floodplain (207.24 acres), pond (4.62 acres),
and stream (117,791.11 LF) ecosystems located within the EPA Level IV Carolina Slate Belt
and Sandhills Ecoregions and the Lynches River Watershed (HUC 03040202) in Lancaster
County. (Appendix A, Site Location Maps)
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The properties are adjacent to or in proximity
to the 3,005-acre SCDNR Forty Acre Rock
Heritage Preserve, and other conserved lands.
The Supplemental Mitigation Sites represent
approximately 2.9% of the 10 Digit HUC
Watershed 0304020201. The Sites are also
adjacent to and in proximity to the established
Carolina Heelsplitter Conservation Bank. The
Supplemental Mitigation Sites will provide
protection to an additional 4.25 miles (22,566
LF) of the designated critical habitat for the
Carolina Heelsplitter.
The proposed Supplemental Mitigation Sites are situated in the EPA Level III Piedmont and
Southeastern Plains Ecoregions. These irregular plains with broad interstream areas have a
mosaic of cropland, pasture, woodland, and forest. Natural vegetation was mostly longleaf
pine, with smaller areas of oak-hickory-pine. These sites have been used for forestry, open
range grazing, agriculture, and almost all the longleaf pine forest that once occupied this
region has been replaced by other pine species because of fire suppression. These sites can
be further broken down into the EPA Level IV Carolina Slate Belt and Sand Hill Ecoregions.
The Carolina Slate Belt extends from southern Virginia, across the Carolinas, Georgia, and
into Alabama. The mineral-rich metavolcanic and metasedimentary rocks tend to be finergrained and less metamorphosed than other parts of the Piedmont and are somewhat less
resistant to erosion. They therefore form areas of slightly lower elevations with wider valleys.
The Carolina Slate Belt has been an important region of mineral production and is thought
to have potential for gold, silver, copper, lead, zinc, molybdenum, and tin. The volcanic slates
are deeply weathered in places forming a clay-rich (saprolitic) soil.
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The Sand Hills are a rolling to hilly region composed primarily of Cretaceous-age marine
sands and clays, capped in places with Tertiary sands, deposited over the crystalline and
metamorphic rocks of the Piedmont. They tend to be more rolling and hillier than adjacent
Atlantic Southern Loam Plains ecoregion, with a different mix of soils. Many of the
droughty, low-nutrient soils formed in thick beds of sand, although some soils contain more
loamy and clayey horizons. Some upland areas are underlain by plinthite, and the side slopes
tend to have fragipans that perch water and cause lateral flow and seepage. Stream flow is
consistent; streams seldom flood or dry up because of the large infiltration capacity of the
sandy soil and the great ground-water storage capability of the sand aquifer. On drier sites,
turkey oak and blackjack oak grow with longleaf pine and a wiregrass ground cover.
Shortleaf-loblolly pine forests and other oak-pine forests are now more widespread due to
fire suppression and logging. The Sand Hills are a center of rare plant diversity in the
Carolinas.
The region experiences moderate climate conditions. Average summer temperatures hover
around the 90° F mark, with lows in the middle 50s. Winters daily average is 53° F. It is very
rare for daily high temperatures to drop below 32° F. Precipitation averages 47.3 inches per
year. The dry season arrives during the fall and late spring months.
These Sites are characterized by pine plantations, mixed pine hardwoods, and both upland
and bottomland hardwoods of various ages. These abundant, diverse plant communities
harbor a wealth of wildlife species. The area surrounding the Sites are rural in character.
Cultural Resources
Cultural Resource surveys and assessments are being conducted on all of the Sites and
findings will be included as part of the final mitigation document.
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Threatened and Endangered Species
The location of the Supplemental Mitigation Sites and diversity of mature communities
support a wide variety of native wildlife. Of note are two federally endangered species
1) the Carolina Heelsplitter (Lasmigona decorata) and 2) Black Spored Quillwort
(Isoetes melanospora) that have been identified within the proposed mitigation tracts.
The Carolina Heelsplitter (Lasmigona decorata), was listed in 1993 as endangered under
the federal Endangered Species Act. Critical habitat for the Carolina Heelsplitter was
designated in 2002. This native freshwater mussel species is endemic to the slate belt
physiographic region of South Carolina. One of the most imperiled species in the United
States, only 11 surviving populations are known to exist, and are comprised of less than
200 individuals in total. Populations are extremely small, geographically isolated, and
extremely vulnerable to impacts from stochastic events.
Carolina Heelsplitter (Lasmigona decorata)
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Flat Creek has one of the most robust populations of Carolina Heelsplitters left in the
nation. The population within Flat Creek holds around 40% of the known Carolina
Heelsplitter individuals. The survival of this population is critical for the survival of the
species as a whole.8
Freshwater mussels are among the most threatened groups of organisms in North America.
There are nearly 300 recognized species and subspecies in the United States, and 189 of them
are currently on the IUCN Red List (Lydeard et al. 2004). At least 30 species are presumed
extinct. A panel of experts from the southeast concluded that only three of 33 native mussel
8 Flat Creek Stream Restoration Assessment Plan, Morgan Kern, SCDNR-Wildlife Biologist III/ Malacologist. Undated
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species in South Carolina are stable and abundant enough not to be included as conservation
priority species. (CWCS, 2005)
The conservation of North American freshwater mussels has many broad implications
beyond the survival of individual mussel species. As filter-feeders, mussels clean the
water of suspended particles and can improve water quality. They are also important food
sources for fish, waterfowl, turtles, muskrats, raccoons and river otters. In general,
mussels are quite sensitive to pollutants and are recognized as indicator species; they are
often the first to decline when streams and rivers become polluted. Protection and
restoration of freshwater ecosystems to support a diverse mussel fauna will also result in
improving the health of these ecosystems, to the benefit of other aquatic organisms and
humans. (SCDNR CWCS)
Black-spored quillwort is endemic to the Piedmont
of Georgia and South Carolina. The South Carolina
population is atypical and may involve hybridization
with Isoetes piedmontana. This species population
is historically known from 18 sites in Georgia and 1
in South Carolina, but due to habitat loss, is now
surviving at only 12 locations. This species is
restricted to granite outcrop pools, which are rapidly
being destroyed by quarrying, trash dumping, and
heavy recreational use. While some important sites
have been protected, the prospects for continued
existence at unprotected sites is bleak. Quillworts are
seedless, nonflowering plants that reproduce by
spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to
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produce leaves when there is adequate water. Black-spored quillwort is typically found in
shallow, temporarily flooded, flat-bottomed pools formed by natural erosion on granite
outcrops. The pools are seasonally inundated by winter and early spring rains and by seepage
from surrounding habitats. They are usually completely dry during the summer and fall.
A third species of interest is the Sandhills Chub (Semotilus lumbee), which is a state-listed
species of concern native to streams and primarily headwater streams within the Carolina
Sandhills Ecoregion of North and South Carolina. A study conducted by Fred C. Rohde and
Rudolf G. Arndt in 1991 (Appendix K) identified the chub in the Lynches River Watershed.
While the Supplemental Mitigation Sites and the majority of Flat Creek are located within
the Carolina Slate Belt Ecoregion, Flat Creek is a significant tributary to the Lynches River.
Conservation efforts that protect Flat Creek throughout its drainage will benefit downstream
water quality to the benefit of the chub and other species.
Site specific Threatened and Endangered Species Assessments have been completed for each
of the proposed Supplemental Mitigation Sites and are included as Appendix L.
Unique Geologic Features
The proposed mitigation sites contain a very unique landscape because of the areas geologic
setting and history. Large boulders and rock lined valleys can be found throughout the sites.
Natural erosion has led to exposure of granite and weathering in a warm and humid
environment has caused minerals in the granite to decompose into clays and quartz. Initially,
this decomposition occurred along cracks in the granite, but as time progressed the weathering
occurred more rapidly at edges where the rock was closer to an exposed surface. This
phenomenon leads to rounding of the boulders. Additionally, the granite would tend to crack
along curved surfaces, like the layers in an onion. This process of exfoliation generates the
shapes of rocks currently seen in Yosemite Valley or in parts of the Blue Ridge Mountains.
The very rounded nature of the boulders shows that weathering has occurred over a long period
of time. As Flat Creek eroded through the sand layer, it uncovered the giant boulders exposed
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today. Continued weathering will expose more of these boulders as the valley becomes
broader. At some point, only the most resistant boulders to weathering will remain as the
landscape becomes flatter.
Threat
The threat of adverse impact to the Supplemental Mitigation Sites from typical commercial
development activities is low; however, potential adverse effects from subdivision for
residential uses, silviculture, agriculture, mining activities or industrial development exist
for land tracts of this size and location. The Sites are accessible from existing roadways.
Current zoning for the sites in Lancaster County includes Agricultural Residential District,
which provides for low density residential, low intensity commercial and high intensity
agricultural and Light Industrial. Considering the sensitivity of Flat Creek, including the
downstream protected waters, any level of disturbance is a potential threat to water quality
and the critical habitat. Sedimentation and livestock waste runoff from silviculture and
agricultural operations are commonly acknowledged adverse impacts.
As seen in many Carolina Slate Belt creeks in North and South Carolina, the upper reaches of
Flat Creek are presently down cutting through accumulated sediments produced by past
agricultural and silvicultural land uses. Long term landscape conservation throughout the
Flat Creek Sub basin will help accelerate the process toward having stable creek banks
throughout the sub basin. (Alderman, 2007)
6.4.2.1 Upper Rainbow Ranch Site
Site location maps and other exhibits pertaining to the Upper Rainbow Ranch Site are
provided in Appendix D. Stream and wetland data sheets are included in Appendix G.

6.4.2.1.1
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Th Upper Rainbow Ranch Site consists of 1,329.74 acres, including 1.48 acres of wetlands,
161.34 acres of floodplains, 0.95 acres of ponds, and 77,474.30 LF of streams. The majority
of the aquatic resources are in a relatively undisturbed state due to passive recreational use.
However, much of the site has been used historically for the grazing and watering of livestock,
including streams, wetlands, floodplains and adjacent riparian areas. Use of the site for
livestock had ceased prior to Haile’s purchase of the property in November 2018 but, absent
the protections proposed in Haile’s Supplemental Mitigation Plan, grazing and watering of
livestock remains a realistic threat to these aquatic resources. Haile has identified stream and
wetland/floodplain enhancement/restoration opportunities within the site including livestock
exclusion from approximately 26,796 linear feet of previously impacted streams, restoration
of 287 linear feet of impounded stream, and livestock exclusion and replanting within 5.06
acres of previously impacted wetland and floodplain.
Rainbow Ranch – Aquatic Resources
Wetlands

Streams

Cowardin Classification

Order

PSS1C

1st Order

PSS1A

2nd Order

PEM1A

3rd Order

PFO1A

4th Order

PEM1/PSS1A
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Upper
Rainbow
Ranch
1.

Total Site
(Ac)

Total Wetland
(Ac)

Total
Floodplain
(Ac)

Total
Stream
(LF)

Total
Upland/Riparian
Preservation
(Ac)

Total Land
Preservation
(Ac)

1,329.74

2.431

161.34

77,474.30

1,165.97

1,329.74

Includes 0.95 acres of open water pond

Wetlands occur along the floodplain of Flat Creek, and numerous perennial and
intermittent streams drain from the upland hills to Flat Creek. Communities within the
aquatic resources are characterized by Nelson as:
Bottomland Hardwoods
Bottomland hardwoods occur in both the Piedmont and Middle Atlantic Coastal Plain in
association with river systems. This community is characterized by a well-developed
canopy of Liquidambar styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra,
Q. phellos, Q. laurifolia, Q. michauxii, Q. falcata var. pagodaefolia, Fraxinus americana,
Platanus occidentalis, Ilex opaca, Ulmus americana and other species. A subcanopy of
young canopy species, plus many tall shrubs (including Asimina triloba, Ligustrum
sinense, Viburnum dentatum and V. prunifolium) occurs. Viny species are common,
especially Campsis radicans, Berchemia scandens, Rhus radicans, Vitis aestivalis,
Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest on driest spots:
Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S. vernalis,
Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium
vimineum, Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea,
Uniola latifolia, Asclepias perennans, Senecio glabellus, Thelypteris palustris and
Asplenium platyneuron are possible species.
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Small Stream Forest
This community is characterized as seasonally or intermittently flooded lowlands
bordering small streams found throughout the state.

The community is similar to

Bottomland Hardwoods but in dissected, mosaic situations. The flooding regime is
different than that of the main channels. Duration of standing water is not as great,
although the floods themselves may be very heavy. Hydrology of the floodplain area is
derived from a combination of hydrologic inputs from streams and ground water seepage
flowing from the adjacent upland slopes and occasional flood events from Flat Creek.
Floodplain
In addition to the identified wetlands, the mitigation sites contain floodplain similar in
value to the wetlands (though not protected under the same regulations):
•

Flood Protection: Floodplains provide more room as the adjacent waterway rises,
thereby reducing pressure on manmade flood protection structures, like levees and
dams.

•

Improved Water Quality: When inundated with water, floodplains act as natural
filters, removing excess sediment and nutrients, which can degrade water quality
and increase treatment costs. Degradation of water quality due to the loss of
floodplain habitat can be noted along smaller rivers and at-scale at large river
basins. At the largest of scales are hypoxic or “Dead” zones, which are areas in
bays or gulfs where little life exists due to excess nutrients carried by rivers.

•

Recharged Aquifers: Outside of a waterway’s main channel, water flow is
slowed and has more time to seep into the ground where it can replenish
underground water sources (or aquifers), which serve as a primary source of water
for many communities and which are critical for irrigation that grows much of the
world’s crops.
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•

Improved Wildlife Habitat: Floodplains are home to some of the most
biologically rich habitats on Earth. They provide spawning grounds for fish and
critical areas of rest and foraging for migrating waterfowl and birds.9

6.4.2.1.2

Upland Resources and Vegetation

Much of the uplands within the Site were formerly utilized as part of an active cattle farming
operation. As such, approximately 126 acres of uplands were historically cleared and used
as pasture. These former fields are now in early stages of succession but maintain grass
field characteristics. Uplands within the Site are classified by Nelson as:
Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus
grandifolia, Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba,
Q. rubra, Q. velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia
heterophylla, Carpinus caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and
Ostrya virginiana. Shrubby species are usually numerous, and include Symplocos tinctoria,
Styrax grandifolia, Kalmia cuneata, Calycanthus floridus and Rhododendron nudiflorum.
The herbaceous flora is fairly rich, with many spring ephemerals especially in piedmont
sites. Potential members of the herbaceous layer include Goodyera repens, Chrysogonum
virginianum, Hieracium venosum, Uvularia perfoliata, Spigelia marilandica, Mitchella
repens, Podophyllum peltatum, Sanguinaria canadensis and Iris cristata.
Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
9 https://www.nature.org/en-us/what-we-do/our-priorities/protect-water-and-land/land-and-water-stories/benefits-ofhealthy-floodplains/
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plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and
subcanopy species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q.
coccinea, Q. prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida,
Liriodendron tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia
and Oxydendron arboreum. A high predominance of pines and sweet-gum generally
indicates past disturbance. The understory includes Oxydendron arboreum and Cornus
florida. Shrubby species include Euonymus americana, Calycanthus floridus, Viburnum
spp., Symplocos tinctoria and Vaccinium spp. The herbaceous layer varies considerably
from site to site, but may include Cypripedium acaule, Tipularia discolor, Chimaphila
maculata, Goodyera pubescens, Desmodium nudiflorum, Rhynchosia tomentosa, R.
reniformis, Stylosanthes biflora and other species.
Chestnut Oak Forest
Chestnut oak forest occurs on ridges and dry south-facing slopes, dominated by chestnut
oak, and with several other xeric-adapted oaks, pines and hickories. This community is
characterized by: Quercus prinus, Q. rubra, Q. alba, Q. coccinea, Q. velutina, Q. falcata,
Pinus echinata, P. virginiana, Carya glabra, C. tomentosa, Oxydendrum arboreum, Nyssa
sylvatica, Acer rubrum, Sassafras albidum, Castanea dentata (stump sprouts), Kalmia
latifolia, Rhododendron minus, Pyrularia pubera. The herbaceous flora of this community
is usually very sparse.
Granite Flatrock
Extrusive or intrusive granite/gneissic material as more or less flat outcrops, but usually
with at least some rolling topography. Elevation is essentially the same as the surrounding
ground. Canopy species tend to be diverse, but individual plants are often stunted. Juniperus
virginiana, Ulmus alata, Quercus alba, Q. prinus, Pinus echinata and Gleditsia triacanthos
are often seen as trees on Flatrocks. In general, canopy species present may be the same as

August 11, 2020

Page 36

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

those from immediately surrounding communities and are not especially indicative of the
Flatrock community. The same is true for shrubby and/or understory species. On the other
hand, the herbaceous flora of Granitic Flatrocks is highly specialized, and a large number
of endemic species occur on them. Most of these endemics are quite rare and are especially
sensitive to disturbance. Other than the elements of concern, the herbaceous flora of
Flatrocks may include Erythronium americanum, Hypericum gentianoides, various species
of Rubus, Andropogon, Juncus, Fimbristylis, Yucca, Aster and Chrysopsis. A number of
bryophyte genera are known from these Flatrocks. Some of these are considered important
bare-rock colonizers, leading the way for the vegetational succession of vascular plants.
Pasture
The pastures consist mainly of
Festuca arundinacea. Hedgerows
that follow the ditch lines and fence
rows

between

pastures.

More

common species in the hedgerows
include: Pinus taeda, P. echinate,
Liquidambar styraciflua, Quercus
nigra, Juniperus virginiana, and
Myrica cerífera. These sites have not
been managed in the last few years,
so they are currently in various
stages of oldfield succession.
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6.4.2.1.3

Mitigation Priority Summary

Upper Rainbow Ranch – Heritage Trust Criteria
Undisturbed
Ecosystems

Unique
Landforms

Wetlands/floodplain,
Stream and Uplands

6.4.2.2

Granite
Outcropping

Protected or
Unique
Plant or
Animal
Habitat
Designated
Critical
Habitat for
Carolina
Heelsplitter

Outstanding
Scientific,
Educational,
Aesthetic or
Recreational
Characteristics

Outstanding
Examples of
Historic or
Archaeological
Heritage

Yes

Potential

Middle Flat Creek Site

Site Location Maps and other exhibits pertaining to the Middle Flat Creek Site are provided
in Appendix E. Stream and wetlands data sheets are included in Appendix G.
6.4.2.2.1

Aquatic Resources

The Middle Flat Creek site consists of 1,292.46 acres including, 76.34 acres of wetlands
and 33.18 acres of floodplain, 3.67 acres of ponds and 37,259.98 linear feet of streams.
The majority of aquatic resources are in a relatively undisturbed state relative to passive
recreational

use.

However,

Haile

has

identified

wetland/floodplain

enhancement/restoration opportunities within the site including 81.75 acres of industrial
pine plantation.
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Middle Flat Creek – Aquatic Resources
Wetlands

Streams

Cowardin Classification

Order

PSS1C

1st Order

PSS1A

2nd Order

PEM1A

4th Order

PFO1A
PEM1/PSS1A

Middle Flat
Creek
1.

Total Site
(Ac)

Total Wetland
(Ac)

Total
Floodplain
(Ac)

1,292.46

80.031

33.18

Total
Stream
(LF)

Total
Upland/Riparian
Preservation
(Ac)

Total Land
Preservation
(Ac)

37,259.98

1,179.25

1,292.46

Includes 3.67 acres of open water pond

Wetlands occur along the floodplain of Flat Creek, and numerous perennial and
intermittent streams drain from the upland hills to Flat Creek. Vegetation within the
wetlands is characterized by Nelson as:
Bottomland Hardwoods
Small Stream Forest
Hydrology of the floodplain area is derived from a combination of hydrologic inputs from
streams and ground water seepage flowing from the adjacent upland slopes and
occasional flood events from Flat Creek.
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6.4.2.2.2

Upland Resources and Vegetation

Upland resources in the Middle Flat Creek Site are relatively undisturbed other than minor
disturbances associated with passive recreational use and some areas disturbed by
silvicultural uses. The Middle Flat Creek Site is noted for its unique granite outcroppings
and landforms. Uplands within the Site are classified by Nelson as:
Mixed Mesic Hardwood Forest
Oak Hickory Forest
Granite Flatrock
Xeric Sandhill Scrub
Flat or hilly areas on driest parts of
sandhills. Formed on deep, well-drained
sands. The canopy is dominated by Pinus
spp. A recognizable subcanopy of
Quercus laevis and some tall shrubs
usually occurs. Shrubby species include
Gaylussacia frondosa, Vaccinium spp.,
Ceratiola ericoides. The herbaceous layer
varies considerably from site to site, but
may include Stipulicida setacea, Opuntia
compressa,

Arenaria

caroliniana,

Euphorbia

ipecacuanhae,

Warea

cuneifolia. Important grass genera are
Aristida, Andropogon, Sporobolus and
Triplasis.
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6.4.2.2.3 Mitigation Priority Summary

Middle Flat Creek Site – Heritage Trust Criteria
Undisturbed
Ecosystems

Wetlands/floodplain,
Streams and
Uplands

Unique
Landforms

Granite
Outcropping

Protected or
Unique
Plant or
Animal
Habitat
Designated
Critical
Habitat for
Carolina
Heelsplitter.
Black Spored
Quillwort
present.

Outstanding
Scientific,
Educational,
Aesthetic or
Recreational
Characteristics

Outstanding
Examples of
Historic or
Archaeological
Heritage

Yes

Potential

6.4.2.2.4 Existing Conservation Easement
There is an existing conservation easement (CE) (Appendix P) on a portion of what is
commonly known as the Blackmon Property. The easement is held by the Katawba Valley
Land Trust and encompasses 374.44 acres of TMS#0155-00-00-001-00.

The CE area

includes 15.39 acres of wetland, 10.55 acres of floodplain and 11,752.31 lf. of stream that are
included in the summary of Haile’s preservation and enhancement/restoration activities in
Table 2.
The CE was placed on the property as a condition of generating commercially available credits
in the Carolina Heelsplitter Conservation Bank (Bank) and the Enabling Agreement between
USFWS and Carolina Heelspliter Conservation, LLC (the Bank Sponsor). The CE provides
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USFWS with 3rd party rights of enforcement. The easement, generally, preserves the “Natural
Condition” of the property at the time of the easement as documented in a baseline survey and
report referenced in the CE. Exceptions to restrictions of the CE specified in Grantor’s
Reserved Rights include timber management and the right to construct new roads and utilities
through the property.
Thus, Haile believes its assignment of fee simple ownership of the property for the
preservation and management proposed under Heritage Trust would provide additional
protections over and above what is provided in the existing CE, primarily due to preservation
of a larger landscape under one owner and one set of restrictions and management that also
would better protect against any impacts from timbering and/or road construction. Therefore,
the value of the existing CE is substantially increased by the protection of the additional
mitigation lands and other protected lands that serve to protect the Heelsplitter habitat on a
larger scale.
6.4.2.3

Lower Flat Creek Site

Site Location Maps and other exhibits pertaining to the Lower Flat Creek Site are provided in
Appendix F. Stream and wetland data sheets are included in Appendix G.
6.4.2.3.1

Aquatic Resources

The Lower Flat Creek Site consists of 137.18 acres including 16.94 acres of wetland and
12.72 acres floodplain and 3,056.83 linear feet of streams. The aquatic resources are in
a relatively undisturbed state due to passive recreational uses.
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Lower Flat Creek – Aquatic Resources
Wetlands

Streams

Cowardin Classification

Order

PSS1C

1st Order

PSS1A

4th Order

PEM1A
PFO1A
PEM1/PSS1A

Lower Flat
Creek

Total Site
(Ac)

Total Wetland
(Ac)

Total
Floodplain
(Ac)

137.18

16.94

12.72

Total
Stream
(LF)

Total
Upland/Riparian
Preservation
(Ac)

Total Land
Preservation
(Ac)

3,056.83

107.52

137.18

Wetlands occur along the floodplain of Flat Creek and numerous perennial and
intermittent streams drain from the upland hills to Flat Creek. Vegetation within the
wetlands is characterized by Nelson as:
Bottomland Hardwoods
Small Stream Forest
Hydrology of the floodplain area is derived from a combination of hydrologic inputs from
streams and ground water seepage flowing from the adjacent upland slopes and
occasional flood events from Flat Creek.
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6.4.2.3.2

Upland Resources and Vegetation

Upland resources in the Lower Flat Creek Site are relatively undisturbed other than minor
disturbances associated with passive recreational use and some areas disturbed by
silvicultural uses. Uplands within the Site are classified by Nelson as:
Mixed Mesic Hardwood Forest
6.4.2.3.3

Mitigation Priority Summary

Lower Flat Creek Site – Heritage Trust Criteria
Undisturbed
Ecosystems

Wetlands/floodplain
Streams and
Uplands

6.4.3

Unique
Landforms

Granite
Outcropping

Protected or
Unique
Plant or
Animal
Habitat
Designated
Critical
Habitat for
Carolina
Heelsplitter

Outstanding
Scientific,
Educational,
Aesthetic or
Recreational
Characteristics

Outstanding
Examples of
Historic or
Archaeological
Heritage

Yes

Potential

Baseline Summary

The opportunity to expand the protected habitat and management for the Carolina Heelsplitter
establishes the Supplemental Mitigation Sites as unique properties and high priority for
acquisition and preservation within the Lynches River Watershed. The Sites are currently
owned in fee simple by Haile and full transfer of title to the Heritage Trust Program is a
practicable and achievable goal. The perpetual preservation and management of these
properties under the Heritage Trust Program will insure the appropriate long-term
management of these aquatic resources and riparian areas, providing important and significant
water quality functions and services and contributing to the sustainability of the Lynches
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River Watershed. Furthermore, the Supplemental Mitigation Sites, when combined with the
3,005-acre SCDNR Forty Acre Rock Heritage Preserve, will increase the size of Heritage
Preserve Lands in the Flat Creek Drainage by over 93% (2,759 acre).

Heritage Trust – Threshold Criteria
Mitigation
Sites

Upper
Rainbow
Ranch
Middle Flat
Creek
Lower Flat
Creek

6.5

Undisturbed
Ecosystems

Unique
Landforms

Protected or
Unique
Plant or
Animal
Habitat

Outstanding
Scientific,
Educational,
Aesthetic or
Recreational
Characteristics

Outstanding
Examples of
Historic or
Archaeological
Heritage

Yes

Yes

Yes

Yes

Potential

Yes

Yes

Yes

Potential

Yes

Yes

Yes

Potential

Yes
Yes

Mitigation Work Plan
6.5.1

Preservation of the Mitigation Sites

Upon issuance of all necessary state and federal permits and authorizations (and absent an
appeal of these authorizations) to expand the mine at the Haile Gold Mine project and prior
to commencement of any work under the modified 404 permit, Haile will dedicate the
Supplemental Mitigation Sites for the purpose of establishing them as “Heritage Preserves”
by entering into a “Dedication Agreement” and transferring fee simple title of the Sites to the
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SCDNR for such purpose, along with agreed upon endowments and other monetary payments
due at that time. Additional payments will be submitted in accordance with a

schedule

agreed upon by Haile, SCDNR and the USACE. The preservation goal of the Plan will be
met upon execution of the “Dedication Agreement” and transfer of fee
Supplemental Mitigation Sites include 2,759.38 total land acres,
of

simple title. The

consisting of 99.40 acres

wetlands/ponds and 207.24 acres floodplain, 117,791.11 LF of streams and 2,452.74

acres of

upland/riparian buffers and adjacent uplands. (Appendix C – Mitigation

Master Plan)
6.5.2

Stream Enhancement/Restoration

The condition of Flat Creek in the lower portion, where Carolina Heelsplitter are currently
present, is considered relatively stable and is used as an example of the best remaining habitat
for Carolina Heelsplitter (personal communication Morgan Wolf, USFWS). The habitat
quality declines as you move upstream. The Upper portion of Flat Creek, within and above
Rainbow Ranch, is not stable (Jennings 2017, personal observation). It is unlikely that any
Carolina Heelsplitter exist there today (personal observation), and the current condition of the
upper section would not support animals introduced through stocking. Efforts to restore
habitat in the upper portion could benefit this population of Carolina Heelsplitter; however,
the highly disruptive methods used in stream restoration make the decision to implement
restoration work upstream of this sensitive resource risky. In order to ensure the
implementation of best management practices for Carolina Heelsplitter outlined in the South
Carolina Freshwater Mussel Recovery Strategy, additional information is needed.
Labors have already been performed to classify both the status of the Carolina Heelsplitter
population within Flat Creek through the Carolina Heelsplitter Survey and Habitat
Assessment in Flat Creek completed by Alderman Environmental Services, Inc. in 2007 and
the condition of the streams within the property boundaries of Rainbow Ranch through the
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Flat Creek Habitat Enhancements Feasibility Study Report completed by Jennings
Environmental, LLC in 2017. Work is needed to update the population survey information
and expand the information available on the fluvial geomorphology outside of Rainbow
Ranch property lines.
Restoration work for Carolina Heelsplitter habitat will require establishing in-stream
parameters that are representative of Carolina Heelsplitter habitat. Additional portions of Flat
Creek, above Rainbow Ranch and Forty Acre Rock Heritage Preserve, will need to be
assessed for stability to ensure that sites considered for restoration work provide the most
benefits for the Carolina Heelsplitter population. This work should be compiled into a
prioritization plan for restoration work within Flat Creek.10
As noted above and through early coordination with USFWS the Agency conveyed that,
given the sensitivity of the streams within the Flat Creek Watershed, due to the presence of
and habitat for the Carolina Heelsplitter, it could not recommend “In Stream” management or
restoration activities until existing substrate and species information was collected and
evaluated. Continuing discussions with USFWS and SCDNR resulted in Haile retaining
Three Oaks Engineering, Inc. to prepare a scope of work and cost proposal to conduct a status
assessment of the Carolina Heelspitter population within the 17.4 miles of Flat Creek
(Appendix O). This proposal and scope of work (dated May 21, 2020) was submitted from
Three Oaks Engineering, Inc. to SCDNR, and will be fully funded by Haile once final terms
are agreed upon. This scope of work is consistent with that identified and recommended by
USFWS and SCDNR as a significant contribution to the overall landscape scale mitigation
plan proposed by Haile.
So, while in-stream restoration work is not proposed as part of this plan, Haile’s continued

10 Flat Creek Stream Restoration Assessment Plan, Morgan Kern SCDNR-Wildlife Biologist III/Malacologist
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commitment and involvement with USFWS will establish a baseline from which future
restoration projects may be undertaken by Haile or others once there is a better understanding
of issues an specific habitat characteristics.
6.5.2.1

Livestock Exclusion

There are currently 26,796.30 LF of streams within the Supplemental Mitigation Sites
previously impacted by former cattle farming activities (that ceased upon Haile’s acquisition)
that would have potential for future cattle farming activities but/for the preservation of these
sites under this Plan. Enhancement/Restoration of these streams will be accomplished by the
continuous exclusion of livestock from the Sites.
6.5.2.2

Pond/Stream Restoration

The Supplemental Mitigation Sites include 0.95 acres and 287.65 LF of stream impounded
within a functioning pond that is proposed for restoration. Restoration of these streams will
be accomplished by breaching or removing the dam/dike impounding the streams and
replanting the previously flooded riparian areas with indigenous vegetation, including, grass,
shrub and tree species.
6.5.3
6.5.3.1

Wetland/Floodplain Enhancement/Restoration
Livestock Exclusion

The Mitigation Sites include 5.06 acres of wetland/floodplain that has been previously
impacted by cattle farming activities and are in open pastureland. Enhancement/Restoration
of these areas will be accomplished by continued exclusion of livestock from the Sites and
planting the pastureland with indigenous hardwood tree species.
6.5.3.2

Pine Plantation Enhancement/Restoration

The Supplemental Mitigation Sites include 81.75 acres of wetland/floodplain that have been
managed as industrial pine plantation. Enhancement/restoration of these areas will be
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accomplished by thinning the pine stands to a basal area of approximately 50 sq. Ft. and
interplanting with indigenous hardwood tree species.
6.5.4

Upland Buffer Enhancement

The Supplemental Mitigation Sites include 1,284.54 acres of upland riparian buffers within
300´ of streams and 225´ of wetlands/floodplains, including 126.32 acres that have been
previously impacted by cattle farming activities and are in open pastureland.
Enhancement/restoration of these areas will be accomplished by continued exclusion of
livestock from the Sites and planting the pasturelands with indigenous hardwood tree
species.
6.5.5

Signage

The boundary of the Supplemental Mitigation Sites will be posted with signs stating
“Protected Natural Area” or the equivalent.
6.5.6

Summary

Stream, wetland and upland riparian buffer enhancement/restoration activities described
above will be funded and completed after transfer of the Supplemental Mitigation Sites

to

the Heritage Trust. Posting of signage will be accomplished after transfer of the sites, as
well.

Table 3
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Mitigation Work Plan Schedule
Work
Task

Timing

Preservation/Transfer of
the Mitigation Sites to
Heritage Trust

Signage

Stream

Upland Riparian Buffer

Enhancement/Restoration

Enhancement/Restoration

Upon Issuance of all State

Upon

and Federal Authorizations

Transfer

Within Three Years of

Within Three Years of

for Proposed Work and

to

Transfer of the Mitigation

Transfer of the Mitigation

Prior to Impacts Occurring

Heritage

Sites to Heritage Trust

Sites to Heritage Trust

on Project Site

Trust

6.6 Maintenance and Long-Term Management
The Supplemental Mitigation Sites will be dedicated to SCDNR and The Heritage Trust Program for
fee simple ownership, which is considered an acquisition. Properties dedicated to the Heritage Trust
Program through acquisition must be protected in perpetuity. SCDNR will also serve as the longterm steward and will be responsible for the long-term management of the Supplemental Mitigation
Sites. Long term maintenance and management of the Sites will be conducted as determined
necessary and appropriate by SCDNR under the Heritage Trust Program and may include, forest and
wildlife management, maintenance of existing roads and culverts, and maintaining signage as
necessary and required.
6.7 Financial Assurances/Commitments.
[NOTE: Financial assurances and commitments to be developed based upon final plan.]
7.0

SUMMARY AND CONCLUSION

The Haile Gold Mine Supplemental Mitigation Plan represents a unique opportunity to accomplish
watershed and landscape scale conservation of outstanding resources, consistent with ongoing
regional conservation efforts and goals in accordance with the 2008 Mitigation Rule.

August 11, 2020

Page 50

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

The Supplemental Mitigation Plan has identified three Sites comprised of nine land parcels which are
high priorities for acquisition and preservation within the Lynches River watershed. These Sites
contain outstanding resources including:
•

Relatively undisturbed ecosystems with protected or rare plants and/or animals,

•

Unique landforms,

•

Potential cultural heritage resources, and

•

Important scientific, educational, aesthetic or recreational characteristics.

The Supplemental Mitigation Plan will provide permanent protection to 2,759.38 acres within the
Lynches River Watershed and Carolina Slate Belt and Sandhills Ecoregions including 99.40 acres of
wetlands and ponds, 207.24 acres of floodplain, 117,791.11 linear feet of steams, and 2,452.74 acres
of adjacent uplands and riparian areas by fee simple transfer to SCDNR Heritage Trust Program. The
long term preservation, enhancement/restoration and management of these Sites and their outstanding
aquatic and riparian resources under the Heritage Trust Program will contribute significantly to the
sustainability of the watershed, providing important physical, chemical and biological functions and
fully mitigating for lost aquatic resource functions and services as a result of the construction and
operation of the proposed permit modification and mine expansion at the Haile Gold Mine.

August 11, 2020

Page 51

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

BIBLIOGRAPHY

Alderman, John M. “Carolina Heelsplitter Survey and Habitat Assessment in Flat
Creek”.2007.Print.
Barkley, David C. “Economic Development in South Carolina: An Overview of Recent Trends and
Future Prospects”. Regional Economic Development Research Laboratory, Clemson
University. 2001. Print.
Braker, Gregory S., Thomas M. Lingan and Justin W. Curtis. “Environmental Mitigation in Mining:
Unique Challenges and Opportunities”. Natural Resources and Environment, Volume 27,
Number 3, Winter 2013.
Cowardin, Lewis M., Virginia Carter, Francis C. Golet and Edward T. LaRoe. United States. U.S.
Department of the Interior, Fish and Wildlife Service. Classification of Wetlands and
Deepwater Habitats of the United States. Washington: GPO, 1979. Print.
Fischer, R.A. “Suggestions to Assist Section 404 Permit Decisions Involving Upland and Riparian
Buffer Strips”, Wrap Technical Notes Collection (ERDC TN-WRAP-01-06), U.S. Army
Engineer Research and Development Center, Vicksburg. MS. 2001. Print.
Lancaster County, S.C. Lancaster County Zoning Map. Web. August 2019.www.mylancastersc.org.
Nelson, John B. S.C. Wildlife and Marine Resources Department. The Natural Communities of
South Carolina, Initial Classification and Description. 1986. Print.
Rohde, Fred C. and Rudolf G. Arndt. “Distribution and Status of the Sandhills Chub, Semotilus
lumbee and the Pinewoods Darter, Etheostoma marine”. The Journal of the Elisha Mitchel
Scientific Society. 107 (2). 1991. 61-70. Print.
S.C. Department of Employment and Workforce. S.C. Economic Analysis Report June 30, 2018. Print.
S.C. Department of Natural Resources. 2015 State Wildlife Action Plan. www.dnr.sc.gov/swapS.C.
Revenue and Fiscal Affairs Office. Demographics, S.C Community Profiles. Population
Projections 2000-2030. Web. August 2019. www.rfa.sc.gov.
South Carolina Budget and Control Board. South Carolina Community Profiles. Web. June 2013.

August 11, 2020

Page 52

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

www.sccommunityprofiles.org.census/proj_c2010.php.
South Carolina Department of Health and Environmental Control. State of South Carolina
Integrated Report for 2016, Part I: Section 303(d) List of Impaired Waters. 2016. Print.
Sumter Economic Development. “S.C. Outpaces Nation in Manufacturing Growth”. Web. June
2013. www.sumteredge.com/Index. PHP/Press_Room/Article/216 .
The Post and Courier. “S.C. Population Growth in Top 10”. Web. June 2013.
www.postandcourier.com/article/2008/223/PC1602/312239949.
U.S. Environmental Protection Agency. Level III and IV Ecoregions of the Continental U.S. Web.
June 2013. www.epa.gov .
U.S. Fish and Wildlife Service Critical Habitat Portal . Web. June 2013. www.fws.gov/endangered .
U.S. Fish and Wildlife Service. National Wetlands Inventory. Web. June 2013.
www.fws.gov/wetlands .

August 11, 2020

Page 53

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

APPENDIX A
Site Location Maps

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

APPENDIX B
Watershed Map

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

APPENDIX C
Mitigation Master Plan Map

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

APPENDIX D
Upper Rainbow Ranch Site Exhibits
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USGS Quad Map
Project #: 01-3156d1
Created by: MDM

Date: December 2019

Upper Rainbow Ranch Site
TMS# 0092-00-031.00, 0092-00-033.00
Lancaster County, South Carolina
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APPENDIX E
Middle Flat Creek Site Exhibits
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Date: December 2019

Middle Flat Creek Site
TMS# 0115-00-001.00,
0114-00-021.01, 0114-00-018.00,
0114-00-019.00, 0114-00-017.00
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APPENDIX F
Lower Flat Creek Site Exhibits
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APPENDIX G
Wetland and Stream Data Sheets

Charleston, SC ● Beaufort, SC

January 20, 2020
US Army Corps of Engineers
Watershed Group 2 Manager
69A Hagood Avenue
Charleston, SC 29403-5107
RE:

Haile Mitigation Properties
NEI Project # 01-3156d1
Lancaster County, South Carolina

Dear Mr. Boone:
Reference is made to +/- 2,759.38 acres of land located in Lancaster County, South Carolina. The
wetland determination of this area has been completed by Newkirk Environmental, Inc. using
methods outlined in the US Army Corps of Engineers Wetland Delineation Manual, 1987 and the
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Atlantic and Gulf
Coastal Plain Region, November 2010.
Enclosed are copies of an accurate location map, an aerial photograph, Soil Survey, data sheets
representing typical site conditions, a map depicting the data point locations, USGS topographic
survey, NWI maps, and photographs of the site. Please review this information to verify the
accuracy of Newkirk Environmental, Inc.’s preliminary determination.
Please do not hesitate to call if you have any questions regarding this project, if additional
information is needed or to schedule a site visit.
Sincerely,

Steve Nichols, Managing Partner
Charleston, South Carolina
Enclosures

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com

U.S. Army Corps of Engineers - Charleston District - Regulatory Division

REQUEST FOR CORPS JURISDICTIONAL DETERMINATION (JD)/ DELINEATION
(For Jurisdictional Status and Identifying Wetlands and Other Aquatic Resources)

I. PROPERTY AND AGENT INFORMATION
A. Site Details/Location:
Site Name: Haile Gold Mine Mitigation Sites
Date: January 2020
City/Township/Parish: _T_a_xa_h_a_w_____________ County: Lancaster County
Latitude/Longitude:_3_4_.6_9_99_
/ -_8_0_
.5_44_4____________________ Acreage : +/- 2,759.38 Acres
Tax Map Sequence (TMS) #(s): _S_e_e_A_tta_c_he_d_M_a_p_s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
,E_!:Qgerty Address( es): See Attached Maps
L_J Please attach a survey/plat map and vicinity map identifying location and review area for the JD/delineation.
An accurate depiction of the review area must be provided (survey, tax map, or GPS coordinates). Tax maps may only
be used if the site includes the entire tax map parcel.
B. Requestor of Jurisdictional Determination/Delineation (if there are multiple property owners, please attach
additional pages)
Name: Dave Thomas
Company Name (if applicable): _o_c_ea_n_a_G_o_ld_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Address: 6911 Snowy Owl Rd , Kershaw, SC 29067
Phone: (803) 475 - 1220
Email : Dave.Thomas@oceanagold .com
Check one: ✓ I currently own this property
I plan to purchase this property
Other, please explain _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
C. Agent/Environmental Consultant Acting on Behalf of the Requestor (if applicable):
Consultant/Agent Name: _s_te_v_e_N_ic_h_o_ls_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Company Name: Newkirk Environmental Inc.
Address: P.O. Box 746 Mount Pleasant, SC 29465
Phone:___,_(8_4_3-'-)_38_8_-_6_5_8_5__________
Email: Steve@newkirkenv.com
II. REASON FOR REQUEST (check all that apply)

D

D
D
D
D

I intend to construct/develop a project or perform activities on this site which would be designed to avoid all
aquatic resources.
I intend to construct/develop a project or perform activities on this site which would be designed to avoid all
jurisdictional aquatic resources under Corps authority.
I intend to construct/develop a project or perform activities on this site which may require authorization from the
Corps, and the Jurisdictional Determination would be used to avoid and minimize impacts to jurisdictional aquatic
resources and as an initial step in a future permitting process.
I intend to construct/develop a project or perform activities on this site which may require authorization from the
Corps; this request is accompanied by my permit application and the jurisdictional determination is to be used in
the permitting process.
I intend to construct/develop a project or perform activities in a navigable water of the U.S. which is subject to the
ebb and flow of the tide.

D A Corps jurisdictional determination is required in order to obtain my local/state authorization .

D

B

I intend to contest jurisdiction over a particular aquatic resource and the request the Corps to confirm that
jurisdiction does/does not exist over the aquatic resource on the parcel.
I believe that the site may be comprised entirely of dry land.
Other: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

*Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404 , 33 USC 1344; Marine Protection , Research , and Sanctuaries Act, Section
103, 33 USC 141 3; Regulatory Program of the U.S . Arm y Corps of Engineers ; Final Rule for 33 CFR Parts 320-332.
Principal Purpose: The information that you provide will be used in evaluating your request to determine whether there are any aquatic resources within the project area
subject to federal jurisdiction under the regulatory authorities referenced above.
Routine Uses: This information may be shared with the Departm ent of Justice and other federal , state , and local government agencies , and the public, and may be made
available as part of a public notice as required by federal law. Your name and property location where federal jurisdiction is to be determined will be included in the
approved jurisdictional determination (AJD) , which w ill be made available to the public on the District's website and on the Headquarters USAGE website.
Disclosure: Submission of requested information is voluntary; however, if information is not provided , the request for an jurisdictional determination cannot be evaluated nor
can a jurisdictional determination be issued .
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Ill. TYPE OF REQUEST:
OApproved 1 Jurisdictional Determination (AJD) Only
[Z]Preliminary 2 Jurisdictional Determination (PJD) Only





Approved Jurisdictional Determination (AJD) with submittal of a Pre-Construction Notification or
Department of the Army permit application
Preliminary Jurisdictional Determination (PJD) with submittal of a Pre-Construction Notification or
Department of the Army permit application

ODelineation of Wetlands and/or Other Aquatic Resources Only Conducted By Agent/Environmental
Consultant with submittal of a Pre-Construction Notification or Department of the Army permit application (No
jurisdictional determination requested)
0 1 request that the Corps delineate the wetlands and/or other aquatic resources that may be present on my
property with the attached Pre-Construction Notification or Department of the Army permit application
0 1 request that the Corps delineate the wetlands and/or other aquatic resources that may be present on my
property with an AJD or PJD
D"No Permit Required" (NPR) Letter as I believe my proposed activity is not regulated 3
Dunclear as to which jurisdictional determination I would like to request and require additional
information to inform my decision
1
Approved -An AJD is defined in Corps regulations at 33 CFR 331 .2. As explained in further detail in RGL 16-01 , an AJD is used to indicate that this
office has identified the presence or absence of wetlands and/or other aquatic resources on a site, including their accurate location(s) and boundaries,
as well as their jurisdictional status. AJDs are valid for 5 years.
2
Preliminary -A PJD is defined in Corps regulations at 33 CFR 331.2. As explained in further detail in RGL 16-01 , a PJD is used to indicate that this
office has identified the approximate location(s) and boundaries of wetlands and/or other aquatic resources on a site that are presumed to be subject
to regulatory jurisdiction of the Corps of Engineers . Unlike an AJD , a PJD does not represent a definitive, official determination that there are, or that
there are not, jurisdictional aquatic resources on a site, and does not have an expiration date.
3

"No Permit Required " (NPR) Letter- A NPR letter may be provided by the Corps to notify the requestor that an activity wi ll not require a permit
(authorization) from the Corps; this letter can only be used if the proposed activity is not a regulated activity, regardless of where the activity may
occur. A NPR letter cannot be used to indicate the presence or absence of wetlands and/or other aquatic resources , nor can ii be used to determine
their jurisdictional status.

IV. LEGAL RIGHT OF ENTRY
By signing below, I am indicating that I have the authority, or am acting as the duly authorized agent of a person or
entity with such authority, to and do hereby grant U.S. Army Corps of Engineers personnel right of entry to legally
access the property(ies) subject to this request for the purposes of conducting on-site investigations (e.g., digging and
refilling shallow holes) and issuing a jurisdictional determination. I acknowledge that my signature is an affirmation that
I possess the requisite property rights to request a jurisdictional determination on the properties subject to this request.
6911 Snowy Owl Rd , Kershaw, SC 29067

See Attached Maps

Mailing Address

Property Address/ TMS #(s)

Dave.Thomas@oceanagold.com

(803) 475 - 1220

Email Address

Daytime Phone Number

*s·1qna ure:

. ted Namean d Dae
P nn
t

Charleston Office:
US Army Corps of Engineers
Regul atory Division

69A Hagood Avenue
Charleston , SC 29403
(ph ) 843-329-8044

Columbia Office:
US Army Corps of Engineers
Regulato ry Office
1835 Assembl y Street. Room 865 B-1
Columbi a. SC 29201
(ph) 803-253-3444

Conway Office:
US Army Corps of Engineers
Regulatory Office
1949 Industrial Park Road. Room 140
Conway. SC 29526
(ph) 843-365-4239

*Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404 , 33 USC 1344; Marine Protection , Research , and Sanctuaries Act, Section
103, 33 USC 141 3; Regulatory Program of the U.S . Arm y Corps of Engineers ; Final Rule for 33 CFR Parts 320-332.
Principal Purpose: The information that you provide will be used in evaluating your request to determine whether there are any aquatic resources within the project area
subject to federal jurisdiction under the regulatory authorities referenced above.
Routine Uses: This information may be shared with the Departm ent of Justice and other federal , state , and local government agencies , and the public, and may be made
available as part of a public notice as required by federal law. Your name and property location where federal jurisdiction is to be determined will be included in the
approved jurisdictional determination (AJD) , which w ill be made available to the public on the District's website and on the Headquarters USAGE website.
Disclosure: Submission of requested information is voluntary; however, if information is not provided , the request for an jurisdictional determination cannot be evaluated nor
can a jurisdictional determination be issued .
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 41 0192-00-031

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6885

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5407

Long.:

Gills Silt Loam
Yes

Upland Data Point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

Absolute
% Cover

)

0.0%

Upland Data Point 1

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

0.0%

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

(Plot size: 30ft

)

0

0.0%

0

0.0%

0

0.0%

0
10

Pinus palustris

(Plot size: 30ft

Total % Cover of:

= Total Cover

OBL species

Vaccinium corymbosum

Herb Stratum

(Plot size: 30ft

x 2 =

4

0.0%

x 3 =

30

0.0%

FACU species

50

x 4 =

200

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

FAC

0.0%

0

0.0%

0

0.0%

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

FACW

Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

20

40.0%

FACU

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

Definition of Vegetation Strata:
Four Vegetation Strata:

Eupatorium capillifolium

1.
2.
3.
4.
5.
6.

3.774

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

FACU

0.0%

(B)

1 (Explain)
Problematic Hydrophytic Vegetation 1

= Total Cover

0

234

Dominance Test is > 50%
Prevalence Index is ≤3.0 1

60.0%

50

(A)

Rapid Test for Hydrophytic Vegetation

30

)

62

Hydrophytic Vegetation Indicators:

= Total Cover

2

FACW species

Prevalence Index = B/A =

Andropogon virginicus

Woody Vine Stratum (Plot size: 30ft

0

2

0

2

)

x 1 =

10

0.0%

(A/B)

Multiply by:

0

FAC species

100.0%

0

10

)

33.3%

Prevalence Index worksheet:

0.0%

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Indicator
Status

0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Sampling Point:

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

4/4

100

Sandy Loam

8-20

10YR

5/4

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 41 0192-00-031

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6883

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5527

Long.:

Pickens Salty Silt Loam
Yes

Upland Data Point 2

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

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

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

Sampling Point:
Indicator
Status

Quercus falcata

10

22.2%

FACU

Juniperus virginiana

20

44.4%

FACU

Carya tomentosa

5

11.1%

UPL

Ilex opaca

5

11.1%

FACU

Pinus taeda

5

11.1%

FAC

0

0.0%

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

45

= Total Cover

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.

)

1.
2.
3.
4.
5.
6.

Total % Cover of:

Multiply by:
0

0.0%
0.0%

FACU species

35

x 4 =

140

0.0%

UPL species

5

x 5 =

25

0.0%

Column Totals:

0

0.0%

0

0.0%
= Total Cover

(A/B)

Prevalence Index worksheet:

15

0.0%

45

(A)

Prevalence Index = B/A =

0

180

(B)

4.000

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

x 3 =

0

0

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 2 =

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

5

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

2

0

0.0%

0

)

Total Number of Dominant
Species Across All Strata:

FAC species

0.0%

(Plot size:

(A)

FACW species

0.0%

Herb Stratum

0

x 1 =

0

0

)

Number of Dominant Species
That are OBL, FACW, or FAC:

0

0.0%

Shrub Stratum

Dominance Test worksheet:

OBL species

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Upland Data Point 2

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 2

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-7

10YR

3/3

100

Sandy Loam

7-10

10YR

5/4

100

Sandy Loam

10-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 41 0192-00-031

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6946

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.555

Long.:

Nason Loam
Yes

Upland data point 3

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Sampling Point:
Indicator
Status

Quercus falcata

10

16.7%

FACU

Juniperus virginiana

20

33.3%

FACU

Acer rubrum

5

8.3%

FAC

Ilex opaca

5

8.3%

FACU

Liquidambar styraciflua

15

25.0%

FAC

Cornus florida

5

8.3%

FACU

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

(Plot size: 30ft

)

60
10

Pinus taeda

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

)

1.
2.
3.
4.
5.
6.

66.7%

x 1 =

0
0

0.0%
0.0%

FACU species

40

x 4 =

160

0.0%

UPL species

0

x 5 =

0

0. 0%

Column Totals:

0

0.0%

0

0.0%

(A/B)

Multiply by:

0

90

0.0%

= Total Cover

FACW species

70

(A)

Prevalence Index = B/A =

250

(B)

3.571

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 3 =

0

0

(B)

x 2 =

0.0%

Woody Vine Stratum (Plot size: 30ft

3

0

FAC

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Total Number of Dominant
Species Across All Strata:

30

0.0%

0

)

(A)

FAC species

100.0%

0.0%

(Plot size:

2

Total % Cover of:

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

OBL species

0.0%

Shrub Stratum

Dominance Test worksheet:

Prevalence Index worksheet:

= Total Cover

0

10

Upland data point 3

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 3

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

5/4

100

Sandy Loam

8-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 41 0192-00-031

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6999

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5444

Long.:

Georgeville silt loam
Yes

Upland data point 4

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

36.4%

FAC

Pinus taeda

10

18.2%

FAC

Juniperus virginiana

5

9.1%

FACU

Quercus nigra

10

18.2%

FAC

Quercus falcata

10

18.2%

FACU

0.0%
0.0%
0

(Plot size: 30ft

)

55
5

Ligustrum sinense

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.

x 1 =

0

0.0%
0.0%

FACU species

25

x 4 =

100

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

260

(B)

3.059

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1
FACW

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
FACU

= Total Cover

0

(A)

Hydrophytic Vegetation Indicators:

= Total Cover
100.0%

85

Prevalence Index = B/A =

= Total Cover
100.0%

(A/B)

Multiply by:

0

40

0.0%

0

57.1%

120

0

5

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 3 =

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

x 2 =

0.0%

5

7

40

0.0%

Pteridium aquilinum

Total Number of Dominant
Species Across All Strata:

20

0

20

(A)

FACW species

FACU

0.0%

)

4

OBL species

0.0%

(Plot size:

Number of Dominant Species
That are OBL, FACW, or FAC:

FAC species

100.0%

0.0%

20

Vaccinium corymbosum

Dominance Test worksheet:

Total % Cover of:

= Total Cover

0

5

)

Upland data point 4

Prevalence Index worksheet:

0.0%

0.0%

Herb Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Indicator
Status

20

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Sampling Point:

Liquidambar styraciflua

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 4

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-10

10YR

5/4

100

Sandy Loam

10-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 41 0192-00-031.

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 1
T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State: SC

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.684

R

rolling

Slope:

Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5507

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

0

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Indicator
Status

20

44.4%

FAC

Pinus taeda

10

22.2%

FAC

Betula nigra

5

11.1%

FACW

Quercus nigra

10

22.2%

FAC

0.0%
0.0%
0

(Plot size: 30ft

)

45

(Plot size: 30ft

)

Woodwardia areolata

)

x 2 =

70

0.0%

x 3 =

120

0.0%

FACU species

0

x 4 =

0

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

1.
2.
3.
4.
5.
6.

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

190

(B)

2.533

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1
FACW

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
FACW

= Total Cover

0

(A)

0

Hydrophytic Vegetation Indicators:

= Total Cover

10

75

Prevalence Index = B/A =

= Total Cover
100.0%

(A/B)

Multiply by:

40

0

10

100.0%

35

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

FACW species

0.0%

20

5

FAC species

0.0%

)

Total Number of Dominant
Species Across All Strata:

x 1 =

0.0%

(Plot size: 30ft

(A)

OBL species

0.0%

Herb Stratum

5

0

0

20

Vaccinium corymbosum

Number of Dominant Species
That are OBL, FACW, or FAC:

Total % Cover of:

= Total Cover

0.0%

Shrub Stratum

Dominance Test worksheet:

Prevalence Index worksheet:

0.0%

0.0%

0

Wetland Data Point 1

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Sampling Point:

Liquidambar styraciflua

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 1

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

Matrix
Color (moist)

%

0-6

10YR

4/1

100

6-20

10YR

5/2

60

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

Remarks

Sandy Loam
10YR

5/6

40

C

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

M

mottles

Sandy Loam

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

2 cm Muck (A10) (MLRA 147)
Coast Prairie Redox (A16)
(MLRA 147,148)
Piedmont Floodplain Soils (F19)
(MLRA 136, 147)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Stream 1 facing Upstream

Stream 1 facing Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Stream 2 facing Upstream

Stream 2 facing Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 1 facing North

Upland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 1 facing South

Upland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 2 facing North

Upland Data Point 2 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 2 facing South

Upland Data Point 2 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 3 facing North

Upland Data Point 3 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 3 facing South

Upland Data Point 3 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 4 facing North

Upland Data Point 4 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Upland Data Point 4 facing South

Upland Data Point 4 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Wetland Data Point 1 facing North

Wetland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Wetland Data Point 1 facing South

Wetland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

Wetland 1 Soils

Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 41 - TMS 0092-00-031
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 13 0092-00-033

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 32.6749

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5345

Long.:

Cecil Fine Sandy Loam
Yes

Upland data point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Pinus taeda

15

42.9%

FAC

Juniperus virginiana

5

14.3%

FACU

Quercus falcata

15

42.9%

FACU

0.0%

FACU

Ilex opaca

0.0%
0.0%
0

(Plot size:

)

35

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

0

0.0%

Column Totals:

15

(A)

Prevalence Index = B/A =

45

(B)

3.727

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0. 0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover
90.9%

FACU

9.1%

FACU

0.0%
0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

45

x 5 =

0.0%

1.
2.
3.
4.
5.
6.

0

x 3 =

UPL species

0.0%

22

x 2 =

0.0%

0.0%

)

0
15

0

0.0%

Woody Vine Stratum (Plot size: 30ft

0

x 4 =

0

2

x 1 =

0

0.0%

(A/B)

Multiply by:

0

0

0

Pteridium aquilinum

33.3%

FACU species

0.0%

20

(B)

0.0%

0

Polystichum acrostichoides

3

0.0%

0.0%

0

)

Total Number of Dominant
Species Across All Strata:

FAC species

0.0%

(Plot size: 30ft

(A)

FACW species

0.0%

Herb Stratum

1

OBL species

0.0%

Shrub Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

Total % Cover of:

= Total Cover

0

0

Dominance Test worksheet:

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Upland data point 1

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

5/4

100

Sandy Loam

8-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Upland Data Point facing North

Upland Data Point facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 13 - TMS 0092-00-033
Lancaster County, South Carolina

Upland Data Point facing South

Upland Data Point facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 13 - TMS 0092-00-033
Lancaster County, South Carolina

Stream 1 Upstream

Stream 1 Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 13 - TMS 0092-00-033
Lancaster County, South Carolina

Stream 2 Upstream

Stream 2 Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 13 - TMS 0092-00-033
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 10 0114-00-017

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6491

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5053

Long.:

Wehadkee and Chewacla Soils
Yes

Upland Data Point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

Sampling Point:
Indicator
Status

Diospyros virginiana

5

7.1%

FAC

Pinus taeda

15

21.4%

FAC

Ilex opaca

15

21.4%

FACU

Quercus falcata

15

21.4%

FACU

Quercus stellata

10

14.3%

UPL

Fagus grandifolia

10

14.3%

FACU

0.0%
0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

70

= Total Cover

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.

)

Multiply by:

0

x 1 =

0

x 4 =

160

0.0%

UPL species

10

x 5 =

50

0.0%

Column Totals:

70

(A)

0

0.0%

0

0.0%
= Total Cover

FACW species

Prevalence Index = B/A =

270

(B)

3.857

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Total % Cover of:
OBL species

40

0.0%

(A/B)

Prevalence Index worksheet:

FACU species

0.0%

1.
2.
3.
4.
5.
6.

33.3%

0.0%

0

0

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

0

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

3

60

0.0%

0

)

Total Number of Dominant
Species Across All Strata:

x 3 =

0.0%

(Plot size: 30ft

(A)

x 2 =

0.0%

Herb Stratum

1

0

0

0

)

Number of Dominant Species
That are OBL, FACW, or FAC:

20

0.0%

Shrub Stratum

Dominance Test worksheet:

FAC species

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Upland Data Point 1

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

5/4

100

Sandy Loam

8-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Upland Data Point facing North

Upland Data Point facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 10 - TMS 0114-00-017
Lancaster County, South Carolina

Upland Data Point facing South

Upland Data Point facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 10 - TMS 0114-00-017
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 18 0114-00-018

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.646

R

rolling

Slope:

Wilkes Sandy Loam

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5082

Long.:

Yes

Upland data point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

(Plot size: 30ft

Tree Stratum

Sampling Point:
Indicator
Status

Quercus falcata

20

30.8%

FACU

Platanus occidentalis

15

23.1%

FACW

Carya tomentosa

15

23.1%

UPL

Liquidambar styraciflua

5

7.7%

FAC

Cornus florida

5

7.7%

FACU

Prunus serotina

5

7.7%

FACU

0.0%
0

Sapling-Sapling/Shrub Stratum

(Plot size:

)

65

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

0

15

x 2 =

30

5

x 3 =

15

x 4 =

160
75

0.0%

Column Totals:

75

(A)

0

0.0%

0

0.0%

Prevalence Index = B/A =

280

(B)

3.733

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explai n)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover
100.0%

FACU

0.0%
0.0%
0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

x 1 =

x 5 =

0.0%

(A/B)

Multiply by:

0

15

0.0%

1.
2.
3.
4.
5.
6.

25.0%

UPL species

0

10

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

0.0%

)

(B)

FACU species

0.0%

Woody Vine Stratum (Plot size: 30ft

4

0.0%

0.0%

10

Polystichum acrostichoides

Total Number of Dominant
Species Across All Strata:

40

0

0

)

(A)

FAC species

0.0%

(Plot size: 30ft

1

FACW species

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

OBL species

0.0%

Shrub Stratum

Dominance Test worksheet:

Total % Cover of:

= Total Cover

0.0%

0

Upland data point 1

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-7

10YR

5/4

100

Sandy Loam

7-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 18 0114-00-018

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland data point 1

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6466

R

flat

Slope:

Wilkes Sandy Loam

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5077

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Pinus taeda

30

46.2%

FAC

Quercus nigra

10

15.4%

FAC

Platanus occidentalis

5

7.7%

FACW

Ilex opaca

5

7.7%

FACU

Liquidambar styraciflua

10

15.4%

FAC

Acer rubrum

5

7.7%

FAC

0.0%
0

Sapling-Sapling/Shrub Stratum

(Plot size:

)

65

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

0

0.0%

FACU species

5

x 4 =

20

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

0

0.0%

(A/B)

Multiply by:
x 1 =

0.0%

0

75

(A)

Prevalence Index = B/A =

215

(B)

2.867

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover
100.0%

FACW

0.0%
0.0%
0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0

30

0.0%

1.
2.
3.
4.
5.
6.

100.0%

165

0.0%

10

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 2 =

0.0%

)

(B)

x 3 =

0.0%

Woody Vine Stratum (Plot size: 30ft

4

55

0

10

Arundinaria gigantea

Total Number of Dominant
Species Across All Strata:

15

0.0%

0

)

(A)

FAC species

0.0%

(Plot size: 30ft

4

FACW species

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

OBL species

0.0%

Shrub Stratum

Dominance Test worksheet:

Total % Cover of:

= Total Cover

0

0

Wetland data point 1

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland data point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-5

10YR

3/2

100

Loam

5-20

10YR

4/3

100

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Stream 1 Upstream

Stream 1 Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

Stream 2 Upstream

Stream 2 Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

Stream 3 Upstream

Stream 3 Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

Upland Data Point 1 facing North

Upland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

Upland Data Point 1 facing South

Upland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

Wetland Data Point 1 facing North

Wetland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

Wetland Data Point 1 facing South

Wetland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 18 - TMS 0114-00-018
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Blackmon 0114-00-021

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6451

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4998

Long.:

Wilkes Sandy Loam
Yes

Upland data point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

Sampling Point:
Indicator
Status

Juniperus virginiana

10

14.3%

FACU

Pinus taeda

15

21.4%

FAC

Ilex opaca

5

7.1%

FACU

Liquidambar styraciflua

10

14.3%

FAC

Cornus florida

10

14.3%

FACU

Carya tomentosa

10

14.3%

UPL

Quercus nigra

10

14.3%

FAC

0

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

70

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

)

1.
2.
3.
4.
5.
6.

50.0%

Total % Cover of:
OBL species
FACW species

Multiply by:

0

x 1 =

0

0

x 2 =

0

35

x 3 =

105

UPL species

x 5 =

50

0.0%

Column Totals:

70

(A)

0

0.0%

0

0.0%
= Total Cover

(A/B)

Prevalence Index worksheet:

0.0%

0.0%

Prevalence Index = B/A =

255

(B)

3.643

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Percent of dominant Species
That Are OBL, FACW, or FAC:

100

0

0

(B)

x 4 =

0.0%

Woody Vine Stratum (Plot size: 30ft

6

25

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Total Number of Dominant
Species Across All Strata:

10

0.0%

0

)

(A)

FACU species

0.0%

(Plot size:

3

0.0%

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

0.0%

0.0%

Shrub Stratum

Dominance Test worksheet:

FAC species

0

0

Upland data point 1

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-10

10YR

5/4

100

Sandy Loam

10-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Blackmon 0114-00-021

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6326

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5091

Long.:

Blanton Sand
Yes

Upland data point 2

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

Sampling Point:
Indicator
Status

Juniperus virginiana

10

14.3%

FACU

Carya tomentosa

15

21.4%

UPL

Quercus nigra

10

14.3%

FAC

Quercus falcata

15

21.4%

FACU

Ilex opaca

10

14.3%

FACU

Pinus taeda

10

14.3%

FAC

0.0%
0

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

70

0.0%
= Total Cover
0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

)

1.
2.
3.
4.
5.
6.

33.3%

Total % Cover of:
OBL species
FACW species

Multiply by:

0

x 1 =

0

0

x 2 =

0

20

x 3 =

60

UPL species

x 5 =

75

0.0%

Column Totals:

70

(A)

0

0.0%

0

0.0%
= Total Cover

(A/B)

Prevalence Index worksheet:

0.0%

0.0%

Prevalence Index = B/A =

275

(B)

3.929

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Percent of dominant Species
That Are OBL, FACW, or FAC:

140

0

0

(B)

x 4 =

0.0%

Woody Vine Stratum (Plot size: 30ft

6

35

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Total Number of Dominant
Species Across All Strata:

15

0.0%

0

)

(A)

FACU species

0.0%

(Plot size:

2

0.0%

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

0.0%

0.0%

Shrub Stratum

Dominance Test worksheet:

FAC species

0

0

Upland data point 2

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 2

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

4/4

100

Sandy Loam

8-20

10YR

5/4

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Blackmon 0114-00-021

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.645

R

rolling

Slope:

Wehadkee and Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5041

Long.:

Yes

Upland Data Point 3

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

25.0%

FAC

Liquidambar styraciflua

10

25.0%

FAC

Liriodendron tulipifera

15

37.5%

FACU

Cornus florida

5

12.5%

FACU

(Plot size: 30ft

)

0

0.0%

0

0.0%

0

0.0%

40
5

Liquidambar styraciflua

(Plot size: 30ft

)

(Plot size: 30ft

50.0%

x 1 =

0
4

0.0%

75

0.0%

FACU species

70

x 4 =

280

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0

0.0%

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

FACW

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

FACU

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

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

40.0%

0.0%

3.701

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0

(B)

Prevalence Index is ≤3.0 1

20

0.0%

359

Dominance Test is > 50%

Eupatorium capillifolium

0.0%

(A)

Rapid Test for Hydrophytic Vegetation

FACU

0

97

Hydrophytic Vegetation Indicators:

= Total Cover

0

FACW species

Prevalence Index = B/A =

= Total Cover

2

(A/B)

Multiply by:

0

x 3 =

0.0%

0

(B)

x 2 =

60.0%

1.
2.
3.
4.
5.
6.

6

2

0

50

Total Number of Dominant
Species Across All Strata:

25

FAC

30

)

(A)

Total % Cover of:

Andropogon virginicus

Woody Vine Stratum (Plot size: 30ft

3

FAC species

100.0%

0.0%

2

)

Number of Dominant Species
That are OBL, FACW, or FAC:

OBL species

0.0%

Vaccinium corymbosum

Dominance Test worksheet:

Prevalence Index worksheet:

= Total Cover

0

5

Upland Data Point 3

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

Herb Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Indicator
Status

10

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 3

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-6

10YR

6/4

100

Sandy Loam

6-20

10YR

6/8

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Blackmon 0114-00-021

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 1

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6464

R

flat

Slope:

Wilkes Sandy Loam

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5005

Long.:

%/

0.0

PUBHh

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

3

0

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Indicator
Status

5

16.7%

FAC

Quercus nigra

10

33.3%

FAC

Acer rubrum

10

33.3%

FAC

Liquidambar styraciflua

5

16.7%

FAC

0.0%
0.0%
0

(Plot size: 30ft

)

30

(Plot size: 30ft

)

Juncus effusus

)

0.0%

0

0.0%

1.
2.
3.
4.
5.
6.

100.0%

0.0%

0

0.0%

0

0.0%

50

x 3 =

90

0

x 4 =

0

x 5 =

50

(A)

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

(B)

2.923

Dominance Test is > 50%
Prevalence Index is ≤3.0 1
UPL

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explai n)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
FACW

= Total Cover

0

190

Rapid Test for Hydrophytic Vegetation

= Total Cover

25

0

x 2 =

30

Hydrophytic Vegetation Indicators:

= Total Cover

0

25

25

Prevalence Index = B/A =

0.0%

Woody Vine Stratum (Plot size: 30ft

FACW species
FAC species

0.0%

0

10

0

65

0.0%

(A/B)

Multiply by:
x 1 =

Column Totals:

0

75.0%

0

UPL species

0.0%

)

(B)

0.0%

0.0%

(Plot size: 30ft

4

10

0 . 0%

Herb Stratum

Total Number of Dominant
Species Across All Strata:

FACU species

0.0%

10

(A)

0.0%

0.0%

Rubus abactus

3

OBL species

0.0%

Shrub Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

Total % Cover of:

= Total Cover
0.0%

0

Dominance Test worksheet:

Prevalence Index worksheet:

0.0%

0

Wetland Data Point 1

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-20

Matrix
Color (moist)
10YR

2/1

%

Redox Features
1
Color (moist)
%
Type

Loc²

100

Texture

Remarks

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Blackmon 0114-00-021

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 2

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6322

R

flat

Slope:

Blanton Sand

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5073

Long.:

%/

0.0

PFO1/3B

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

2

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

12.5%

FAC

Persea borbonia

25

62.5%

FACW

Ilex opaca

10

25.0%

FACU

Wetland Data Point 2

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

4

(A)

Total Number of Dominant
Species Across All Strata:

5

(B)

0.0%

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%
0.0%
0.0%

(Plot size: 30ft

)

40

Total % Cover of:

= Total Cover

)

x 2 =

50

x 3 =

75

0.0%

FACU species

10

x 4 =

40

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

0

0.0%

0

0.0%

0

0.0%

10

(Plot size: 30ft

0.0%
0.0%

0

0.0%

10

)

10

Woodwardia virginica

FAC

Woody Vine Stratum (Plot size: 30ft

)

Smilax rotundifolia

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

10

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

OBL

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

10

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

10

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

0.0%
0

2.500

Prevalence Index is ≤3.0 1

= Total Cover
100.0%

(B)

Dominance Test is > 50%

0.0%

0

175

Rapid Test for Hydrophytic Vegetation

0.0%

0

(A)

Hydrophytic Vegetation Indicators:

= Total Cover

100.0%

70

Prevalence Index = B/A =

0.0%

Herb Stratum

10

25

0.0%

(Plot size: 30ft

x 1 =

25

0.0%

Ilex glabra

10

FACW species

0

(A/B)

Multiply by:

OBL species

FAC species

0.0%

0

80.0%

Prevalence Index worksheet:

0.0%

Shrub Stratum

1.
2.
3.
4.
5.
6.

Indicator
Status

5

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

FAC

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 2

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-6

10YR

3/2

100

Loam

6-20

10YR

2/1

100

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Blackmon 0114-00-021

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 3

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6474

R

rolling

Slope:

Wilkes Sandy Loam

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.503

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

3

0

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Pinus taeda

10

18.2%

FAC

Liquidambar styraciflua

10

18.2%

FAC

Acer rubrum

10

18.2%

FAC

Quercus nigra

10

18.2%

FAC

Carpinus caroliniana

5

9.1%

FAC

Ulmus alata

10

18.2%

FACU

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

55
0

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
(Plot size: 30ft

)

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

5

(A)

Total Number of Dominant
Species Across All Strata:

7

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

71.4%

(A/B)

Prevalence Index worksheet:

Total % Cover of:

= Total Cover

OBL species

0.0%

Multiply by:

0

x 1 =

0

FACW species

15

x 2 =

30

45

x 3 =

135

20

x 4 =

80

0

x 5 =

0

0

0.0%

FAC species

0

0.0%

FACU species

0

0.0%

UPL species

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Wetland Data Point 3

80

(A)

Prevalence Index = B/A =

245

(B)

3.063

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover

Arundinaria gigantea

15

60.0%

FACW

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

Ligustrum sinense

10

40.0%

FACU

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

Herb Stratum

(Plot size: 30ft

25

)

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Woody Vine Stratum (Plot size: 30ft

)

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 3

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

Matrix
Color (moist)

%

0-8

10YR

5/2

100

8-20

10YR

6/1

60

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

Remarks

Sandy Loam
10YR

5/6

40

C

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

M

mottles

Sandy Loam

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Upland Data Point 1 facing North

Upland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Upland Data Point 1 facing South

Upland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland Data Point 1 facing North

Wetland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland Data Point 1 facing South

Wetland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Upland Data Point 2 facing North

Upland Data Point 2 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Upland Data Point 2 facing South

Upland Data Point 2 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland Data Point 2 facing North

Wetland Data Point 2 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland Data Point 2 facing South

Wetland Data Point 2 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Upland Data Point 3 facing North

Upland Data Point 3 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Upland Data Point 3 facing South

Upland Data Point 3 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland Data Point 3 facing North

Wetland Data Point 3 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland Data Point 3 facing South

Wetland Data Point 3 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

Wetland 3 Soil Profile

Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 0 - TMS 0114-00-021.01
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6328

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5015

Long.:

Blanton Sand
Yes

Upland data point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Ilex opaca

15

42.9%

FACU

Pinus taeda

5

14.3%

FAC

Quercus nigra

5

14.3%

FAC

Liquidambar styraciflua

10

28.6%

FAC

0.0%
0

(Plot size: 30ft

)

35

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

)

Vitis rotundifolia

0
0

0.0%
0.0%

FACU species

15

x 4 =

60

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0

0.0%

60

(A)

Prevalence Index = B/A =

195

(B)

3.250

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

25

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

25

x 1 =

135

0.0%

(A/B)

Multiply by:

0

x 3 =

0

0

66.7%

x 2 =

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

0

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

3

45

0.0%

0

)

Total Number of Dominant
Species Across All Strata:

FACW species

0.0%

(Plot size:

(A)

FAC species

0.0%

Herb Stratum

2

OBL species

0.0%

Shrub Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

Total % Cover of:

= Total Cover

0

0

Dominance Test worksheet:

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Upland data point 1

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%
0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.

Dominant
Species?
Rel.Strat.
Cover

FAC

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

4/4

100

Sandy Loam

8-12

10YR

5/4

100

Sandy Loam

12-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6388

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4865

Long.:

Lockhart Gravelly Sandy Loam
Yes

Upland data point 2

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Indicator
Status

10

14.3%

FACU

Quercus nigra

20

28.6%

FAC

Liquidambar styraciflua

10

14.3%

FAC

Pinus taeda

10

14.3%

FAC

Juniperus virginiana

10

14.3%

FACU

Quercus falcata

5

7.1%

FACU

Cornus florida

5

7.1%

FACU

0

0.0%

(Plot size: 30ft

)

70

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

0

FACU species

30

x 4 =

120

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

0

0.0%

85

(A)

Prevalence Index = B/A =

280

(B)

3.294

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

100.0%

FACW

Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

0.0%
0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

10

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.

0.0%

10

x 1 =

0.0%

0.0%

Smilax rotundifolia

Multiply by:

0

0.0%

0

(A/B)

Prevalence Index worksheet:

10

0.0%

5

71.4%

150

0.0%

)

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 3 =

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

x 2 =

0

5

Woodwardia areolata

7

5

0.0%

0

)

Total Number of Dominant
Species Across All Strata:

50

0.0%

(Plot size:

(A)

FACW species

0.0%

Herb Stratum

5

OBL species

0.0%

Shrub Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

FAC species

0

0

Upland data point 2

Dominance Test worksheet:

Total % Cover of:

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.

Sampling Point:

Ilex opaca

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

FAC

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 2

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-7

10YR

5/4

100

Sandy Loam

7-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6285

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.5027

Long.:

Blanton Sand
Yes

Upland data point 3

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Indicator
Status

50

62.5%

FAC

Liquidambar styraciflua

15

18.8%

FAC

Juniperus virginiana

10

12.5%

FACU

Ilex opaca

5

6.3%

FACU

0.0%
0.0%

0

(Plot size: 30ft

)

80
5

Quercus alba

(Plot size: 30ft

)

0.0%

FACU species

30

x 4 =

120

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0

0.0%

100.0%

0.0%

0

0.0%

0

0.0%

0.0%
0.0%

0

0.0%

0

0.0%

0

0.0%

FACU

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

(B)

3.316

Prevalence Index is ≤3.0 1

0.0%

0

315

Dominance Test is > 50%

0.0%

0

(A)

Rapid Test for Hydrophytic Vegetation

0.0%

0.0%

95

Hydrophytic Vegetation Indicators:

= Total Cover

0

FACW species

Prevalence Index = B/A =

= Total Cover

0

0

0

0.0%

0.0%

)

x 1 =

0

0.0%

(A/B)

Multiply by:

0

195

0.0%

Woody Vine Stratum (Plot size: 30ft

33.3%

x 3 =

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

(B)

x 2 =

0

10

3

0

0.0%

)

Total Number of Dominant
Species Across All Strata:

65

FACU

0.0%

(Plot size: 30ft

(A)

OBL species

0.0%

Herb Stratum

1

FAC species

100.0%

0.0%

10

Number of Dominant Species
That are OBL, FACW, or FAC:

Total % Cover of:

= Total Cover

0.0%

Pteridium aquilinum

Dominance Test worksheet:

Prevalence Index worksheet:

0.0%

0

5

Upland data point 3

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 3

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-6

10YR

4/4

100

Sandy Loam

6-20

10YR

5/4

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6257

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4997

Long.:

Blanton Sand
Yes

Upland data point 4

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Quercus falcata

15

33.3%

FACU

Juniperus virginiana

10

22.2%

FACU

Quercus nigra

10

22.2%

FAC

Cercis canadensis

5

11.1%

FACU

Liriodendron tulipifera

5

11.1%

FACU

0.0%
0.0%

0

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

45
5

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

FACU species

40

x 4 =

160

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0.0%
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
FACU

= Total Cover
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

3.800

Prevalence Index is ≤3.0 1

0.0%
0.0%

(B)

Dominance Test is > 50%

0.0%

0

190

Rapid Test for Hydrophytic Vegetation

= Total Cover
100.0%

(A)

Hydrophytic Vegetation Indicators:

100.0%

0

50

Prevalence Index = B/A =

= Total Cover

0

0

0

0.0%

0.0%

1.
2.
3.
4.
5.
6.

x 1 =

0.0%

0.0%

(A/B)

Multiply by:

0

0

0

5

16.7%

30

0.0%

)

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 3 =

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

x 2 =

0.0%

5

Pteridium aquilinum

6

0

0

10

Total Number of Dominant
Species Across All Strata:

10

0.0%

)

(A)

FACW species

0.0%

(Plot size: 30ft

1

FAC species

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

OBL species

100.0%

0.0%

10

Dominance Test worksheet:

Total % Cover of:

= Total Cover

0

5

Upland data point 4

Prevalence Index worksheet:

0.0%

0.0%

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 4

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

4/4

100

Sandy Loam

8-20

10YR

5/4

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6438

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4961

Long.:

Wehadkee and Chewacla Soils
Yes

Upland Data Point 5

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

22.2%

FAC

Ilex opaca

10

22.2%

FACU

Carya tomentosa

15

33.3%

UPL

Quercus alba

10

22.2%

FACU

Cornus florida

0

0.0%

FACU

0

0.0%

0

0.0%

0

0.0%

(Plot size: 30ft

)

45
0

(Plot size: 30ft

Shrub Stratum

)

(Plot size: 30ft

Woody Vine Stratum (Plot size: 30ft

)

Parthenocissus quinquefolia

(A)

Total Number of Dominant
Species Across All Strata:

6

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

Total % Cover of:
OBL species
FACW species

0.0%
0.0%

0

0.0%

FACU species

0

0.0%

UPL species

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

10

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

10

Multiply by:

0

x 1 =

0

0

x 2 =

0

10

x 3 =

30

40

x 4 =

160

0

x 5 =

0

50

(A)

190

(B)

3.500

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1
UPL

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

FACU

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

10

(A/B)

Hydrophytic Vegetation Indicators:

= Total Cover

10

16.7%

Prevalence Index = B/A =

= Total Cover

0

0

Pteridium aquilinum

1

Prevalence Index worksheet:

= Total Cover

0.0%

)

Number of Dominant Species
That are OBL, FACW, or FAC:

0

0

Upland Data Point 5

Dominance Test worksheet:

FAC species

Rubus abactus

Herb Stratum

1.
2.
3.
4.
5.
6.

Indicator
Status

10

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

FACU

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 5

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

6/6

100

Sandy Loam

8-20

10YR

5/8

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6417

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4926

Long.:

Wehadkee and Chewacla Soils
Yes

Upland Data Point 6

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

18.2%

FAC

Ilex opaca

10

18.2%

FACU

Carya tomentosa

15

27.3%

UPL

Cornus florida

5

9.1%

FACU

Quercus alba

10

18.2%

FACU

Liriodendron tulipifera

5

9.1%

FACU

0

0.0%

0

0.0%

(Plot size: 30ft

)

55
0

(Plot size: 30ft

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

8

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

12.5%

(A/B)

Prevalence Index worksheet:

Total % Cover of:

= Total Cover

OBL species
FACW species

0.0%

Multiply by:

0

x 1 =

0

0

x 2 =

0

10

x 3 =

30

0

0.0%

FAC species

0

0.0%

FACU species

50

x 4 =

200

0

0.0%

UPL species

35

x 5 =

175

0

0.0%

Column Totals:

95

(A)

405

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

)

Upland Data Point 6

Prevalence Index = B/A =

(B)

4.263

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover

Rubus abactus

5

25.0%

UPL

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

Ligustrum ovalifolium

15

75.0%

UPL

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Shrub Stratum

Herb Stratum

(Plot size: 30ft

20

)

Pteridium aquilinum

Woody Vine Stratum (Plot size: 30ft

1.
2.
3.
4.
5.
6.

Indicator
Status

10

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

)

Parthenocissus quinquefolia

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

FACU

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

10

10

Definition of Vegetation Strata:
Four Vegetation Strata:

= Total Cover

10

10

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

FACU

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 6

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-6

10YR

5/3

100

Sandy Clay

6-20

10YR

6/8

100

Sandy Clay

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland data point 1

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.634

R

flat

Slope:

Blanton Sand

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5022

Long.:

%/

0.0

PFO1Ch

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Persea borbonia

15

27.3%

FACW

Liquidambar styraciflua

10

18.2%

FAC

Acer rubrum

15

27.3%

FAC

Ilex opaca

15

27.3%

FACU

0.0%
0.0%

0

(Plot size: 30ft

)

55

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

75

0.0%

FACU species

x 4 =

60

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

0

0.0%

0

0.0%

80

(A)

Prevalence Index = B/A =

210

(B)

2.625

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

FACW

Arundinaria gigantea

10

40.0%

FACW

Woodwardia virginica

5

20.0%

OBL

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

5

15

40.0%

1.
2.
3.
4.
5.
6.

x 1 =

70

0

(A/B)

Multiply by:

5

x 3 =

0.0%

25

83.3%

x 2 =

10

)

(B)

25

Woodwardia areolata

Woody Vine Stratum (Plot size: 30ft

6

35

0

0

)

Total Number of Dominant
Species Across All Strata:

FACW species

0.0%

(Plot size:

(A)

FAC species

0.0%

Herb Stratum

5

OBL species

0.0%

Shrub Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

Total % Cover of:

= Total Cover

0.0%

0

Dominance Test worksheet:

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Wetland data point 1

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland data point 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-20

Matrix
Color (moist)
10YR

2/1

%

Redox Features
1
Color (moist)
%
Type

Loc²

100

Texture

Remarks

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland data point 2

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6396

R

flat

Slope:

Wehadkee and Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.485

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Indicator
Status

10

33.3%

FACU

Quercus nigra

10

33.3%

FAC

Acer rubrum

10

33.3%

FAC

Wetland data point 2

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

4

(A)

Total Number of Dominant
Species Across All Strata:

5

(B)

0.0%

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%
0.0%
0.0%

0

(Plot size: 30ft

)

30

Total % Cover of:

= Total Cover

OBL species

(Plot size: 30ft

)

1.
2.
3.
4.
5.
6.
7.

x 2 =

10

x 3 =

90

0.0%

FACU species

10

x 4 =

40

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

0

0.0%

0

0.0%

0

0.0%

Prevalence Index is ≤3.0 1
1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

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

0.0%
0.0%

0

0.0%

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

100.0%

FACW

Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

0.0%
0.0%
0.0%

Smilax rotundifolia

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

5

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

10

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

10

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.

0.0%

)

3.111

Dominance Test is > 50%

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

0.0%

0

5

Woodwardia areolata

140

Rapid Test for Hydrophytic Vegetation

= Total Cover

0

0

)

(A)

Hydrophytic Vegetation Indicators:

0.0%

(Plot size:

45

Prevalence Index = B/A =

0.0%

Herb Stratum

0

5

FACW species

0.0%

Shrub Stratum

x 1 =

30

0

(A/B)

Multiply by:

0

FAC species

0.0%

0

80.0%

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.

Sampling Point:

Ilex opaca

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

FAC

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland data point 2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-20

Matrix
Color (moist)
10YR

2/1

%

Redox Features
1
Color (moist)
%
Type

Loc²

100

Texture

Remarks

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland data point 3

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6301

R

flat

Slope:

Rutlege Loamy Sand

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5021

Long.:

%/

0.0

PFO4A

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

0

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Pinus taeda

50

62.5%

FAC

Liquidambar styraciflua

20

25.0%

FAC

Quercus nigra

10

12.5%

FAC

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

80
0

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

(Plot size: 30ft

)

Herb Stratum

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Woody Vine Stratum (Plot size: 30ft

)

1.
2.
3.
4.
5.
6.

Number of Dominant Species
That are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

100.0%

Total % Cover of:

= Total Cover

Multiply by:

0

x 1 =

FACW species

10

x 2 =

20

80

x 3 =

240

OBL species

0.0%

0

0.0%

0

0.0%

FACU species

0

x 4 =

0

0

0.0%

UPL species

0

x 5 =

0

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

260

(B)

2.889

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

FACW

= Total Cover

0

(A)

Hydrophytic Vegetation Indicators:

= Total Cover

0

90

Prevalence Index = B/A =

= Total Cover

10

(A/B)

Prevalence Index worksheet:

0

10

)

Dominance Test worksheet:

FAC species

0

Vaccinium corymbosum

Wetland data point 3

= Total Cover

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)
1 (Explain)
Problematic Hydrophytic Vegetation 1

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland data point 3

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

3/2

100

Loam

8-20

10YR

4/3

100

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland data point 4

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6262

R

flat

Slope:

Blanton Sand

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.5008

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

True Aquatic Plants (B14)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Indicator
Status

10

33.3%

FAC

Persea borbonia

10

33.3%

FACW

Acer rubrum

5

16.7%

FAC

Liquidambar styraciflua

5

16.7%

FAC

0

0.0%

0

0.0%

0

0.0%

0

0.0%

(Plot size: 30ft

)

30
0

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

0

(Plot size: 30ft

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

5

(A)

Total Number of Dominant
Species Across All Strata:

5

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

100.0%

(A/B)

Prevalence Index worksheet:

Total % Cover of:

= Total Cover
0.0%
0.0%

Multiply by:

0

x 1 =

0

FACW species

55

x 2 =

110

FAC species

30

x 3 =

90

x 4 =

0

x 5 =

0

OBL species

0

0.0%

FACU species

0

0

0.0%

UPL species

0

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

)

Wetland data point 4

85

(A)

Prevalence Index = B/A =

200

(B)

2.353

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover

Lyonia lucida

30

75.0%

FACW

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

Ilex glabra

10

25.0%

FAC

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Shrub Stratum

Herb Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Sampling Point:

Pinus taeda

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

(Plot size: 30ft

40

)

Arundinaria gigantea

Woody Vine Stratum (Plot size: 30ft

)

1.
2.
3.
4.
5.
6.

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

FACW

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Definition of Vegetation Strata:
Four Vegetation Strata:

= Total Cover

15

15

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

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland data point 4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-20

Matrix
Color (moist)
10YR

2/1

%

Redox Features
1
Color (moist)
%
Type

Loc²

100

Texture

Remarks

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 5

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6456

R

rolling

Slope:

Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.4944

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

0

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Indicator
Status

20

33.3%

FAC

Pinus taeda

10

16.7%

FAC

Betula nigra

5

8.3%

FACW

Fraxinus pennsylvanica

5

8.3%

FACW

Populus deltoides

5

8.3%

FAC

Quercus michauxii

15

25.0%

FACW

0.0%
0

(Plot size: 30ft

)

60

1.
2.
3.
4.
5.
6.
7.

0

0.0%

0

0.0%

FACW species

50

x 2 =

100

FAC species

45

x 3 =

135

x 4 =

0

x 5 =

0

100

(A)

240

(B)

2.400

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

33.3%

FACW

Arundinaria gigantea

15

50.0%

FACW

Woodwardia virginica

5

16.7%

OBL

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Five Vegetation Strata:

Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

5

50.0%

FAC

Vitis rotundifolia

5

50.0%

FAC

0

0.0%
0.0%

0

0.0%

0

0.0%

Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.

Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).

= Total Cover

0

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Toxicodendron radicans

10

5

Prevalence Index = B/A =

= Total Cover

0

30

(A/B)

Multiply by:
x 1 =

Column Totals:

0.0%

100.0%

5

0.0%

10

)

Percent of dominant Species
That Are OBL, FACW, or FAC:

UPL species

Woodwardia areolata

Woody Vine Stratum (Plot size: 30ft

(B)

0.0%

0

0

)

6

0

0.0%

(Plot size: 30ft

Total Number of Dominant
Species Across All Strata:

FACU species

0.0%

Herb Stratum

(A)

0.0%

0.0%

0

)

6

0

0.0%

(Plot size: 30ft

Number of Dominant Species
That are OBL, FACW, or FAC:

OBL species

0.0%

Shrub Stratum

Dominance Test worksheet:

Total % Cover of:

= Total Cover

0

Wetland Data Point 5

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.

Sampling Point:

Liquidambar styraciflua

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 5

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

Matrix
Color (moist)

%

0-8

10YR

4/2

100

8-20

10YR

5/2

60

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

Remarks

Sandy Loam
10YR

5/6

40

C

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

M

mottles

Sandy Loam

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 40 0115-00-001

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 6

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 03-Jun-20

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6436

R

rolling

Slope:

Wehadkee and Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.4917

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

0

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Pinus taeda

10

18.2%

FAC

Liquidambar styraciflua

10

18.2%

FAC

Acer rubrum

10

18.2%

FAC

Quercus nigra

10

18.2%

FAC

Carpinus caroliniana

5

9.1%

FAC

Ulmus alata

10

18.2%

FACU

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

55
0

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
(Plot size: 30ft

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

5

(A)

Total Number of Dominant
Species Across All Strata:

7

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

71.4%

(A/B)

Prevalence Index worksheet:

Total % Cover of:

= Total Cover
0.0%

Multiply by:

0

x 1 =

FACW species

15

x 2 =

30

45

x 3 =

135

20

x 4 =

80

0

x 5 =

0

OBL species

0

0.0%

FAC species

0

0.0%

FACU species

0

0.0%

UPL species

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

)

Wetland Data Point 6

80

(A)

Prevalence Index = B/A =

0

245

(B)

3.063

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover

Arundinaria gigantea

15

60.0%

FACW

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

Ligustrum sinense

10

40.0%

FACU

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Shrub Stratum

1.
2.
3.
4.
5.
6.
7.

Dominant
Species?
Rel.Strat.
Cover

Herb Stratum

(Plot size: 30ft

25

)

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Woody Vine Stratum (Plot size: 30ft

)

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover
0.0%

1.
2.
3.
4.
5.
6.

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 6

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

Matrix
Color (moist)

%

0-6

10YR

6/2

100

6-20

10YR

7/1

60

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

Remarks

Sandy Loam
10YR

5/8

40

C

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

M

mottles

Sandy Loam

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Upland Data Point 1 facing North

Upland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 1 facing South

Upland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 1 facing North

Wetland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 1 facing South

Wetland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 2 facing North

Upland Data Point 2 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 2 facing South

Upland Data Point 2 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 2 facing North

Wetland Data Point 2 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 2 facing South

Wetland Data Point 2 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 3 facing North

Upland Data Point 3 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 3 facing South

Upland Data Point 3 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 3 facing North

Wetland Data Point 3 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 3 facing South

Wetland Data Point 3 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 4 facing North

Upland Data Point 4 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 4 facing South

Upland Data Point 4 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 4 facing North

Wetland Data Point 4 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 4 facing South

Wetland Data Point 4 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 5 facing North

Upland Data Point 5 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 5 facing South

Upland Data Point 5 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland 5 Soils

Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 5 facing North

Wetland Data Point 5 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 5 facing South

Wetland Data Point 5 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland 5 Soils

Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 6 facing North

Upland Data Point 6 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland Data Point 6 facing South

Upland Data Point 6 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Upland 6 Soils

Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 6 facing North

Wetland Data Point 6 facing East
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland Data Point 6 facing South

Wetland Data Point 6 facing West
Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

Wetland 6 Soils

Site Photographs
Project #:01-3156d1 Date: June 2020
Created by: DNM

Haile Mitigation Properties
Tract 40 - TMS 0115-00-001
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 22 0115-00-006

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6295

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4746

Long.:

Blanton Sand
Yes

Upland data point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size: 30ft

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

Sampling Point:
Indicator
Status

Quercus nigra

10

28.6%

FAC

Ilex opaca

5

14.3%

FACU

Quercus palustris

5

14.3%

FACW

Pinus taeda

10

28.6%

FAC

Liquidambar styraciflua

5

14.3%

FAC

0.0%
0.0%

0

Sapling-Sapling/Shrub Stratum

(Plot size:

)

35

0.0%
= Total Cover
0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

0.0%

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.

0.0%

0

0.0%

0

0.0%
= Total Cover

Total % Cover of:
OBL species
FACW species
FAC species

Multiply by:

0

x 1 =

0

5

x 2 =

10

25

x 3 =

75

x 4 =

20

x 5 =

0

35

(A)

Prevalence Index = B/A =

105

(B)

3.000

Hydrophytic Vegetation Indicators:

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

1 (Explain)
Problematic Hydrophytic Vegetation 1

0.0%

0

0.0%

0

0.0%
= Total Cover

0.0%
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.

(A/B)

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0

0

100.0%

0.0%

0.0%

)

Percent of dominant Species
That Are OBL, FACW, or FAC:

Column Totals:

0.0%

Woody Vine Stratum (Plot size: 30ft

(B)

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

2

UPL species

0

0

)

Total Number of Dominant
Species Across All Strata:

0.0%

0.0%

(Plot size: 30ft

(A)

0

0.0%

Herb Stratum

2

FACU species

0.0%

0

)

Number of Dominant Species
That are OBL, FACW, or FAC:

0.0%

0.0%

Shrub Stratum

Dominance Test worksheet:

5

0

Upland data point 1

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland data point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-8

10YR

4/4

100

Sandy Loam

8-20

10YR

5/4

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 22 0115-00-006

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland data point 1

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6292

R

flat

Slope:

Blanton Sand

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.4746

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Acer rubrum

15

30.0%

FAC

Ilex opaca

10

20.0%

FACU

Liriodendron tulipifera

10

20.0%

FACU

Liquidambar styraciflua

10

20.0%

FAC

Persea borbonia

5

10.0%

FACW

0.0%
0.0%

0

Sapling-Sapling/Shrub Stratum

(Plot size:

)

50

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.

0

0.0%

FACU species

20

x 4 =

80

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0

0.0%

70

(A)

Prevalence Index = B/A =

225

(B)

3.214

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

0.0%
0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.

= Total Cover

20

100.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

20

x 1 =

0.0%

0.0%

(A/B)

Multiply by:

0

10

0.0%

Smilax rotundifolia

60.0%

135

0

0

Percent of dominant Species
That Are OBL, FACW, or FAC:

x 3 =

0.0%

)

(B)

x 2 =

0.0%

Woody Vine Stratum (Plot size: 30ft

5

5

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Total Number of Dominant
Species Across All Strata:

45

0.0%

0

)

(A)

FACW species

0.0%

(Plot size: 30ft

3

OBL species

0.0%

Herb Stratum

Number of Dominant Species
That are OBL, FACW, or FAC:

FAC species

0

0

)

Dominance Test worksheet:

Total % Cover of:

= Total Cover

0.0%

Shrub Stratum

Wetland data point 1

Prevalence Index worksheet:

0.0%

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.

Dominant
Species?
Rel.Strat.
Cover

FAC

= Total Cover

Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland data point 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-20

Matrix
Color (moist)
10YR

2/1

%

Redox Features
1
Color (moist)
%
Type

Loc²

100

Texture

Remarks

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Stream 1 facing Upstream

Stream 1 facing Downstream
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 22 - TMS 0115-00-006
Lancaster County, South Carolina

Upland Data Point 1 facing North

Upland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 22 - TMS 0115-00-006
Lancaster County, South Carolina

Upland Data Point 1 facing South

Upland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 22 - TMS 0115-00-006
Lancaster County, South Carolina

Wetland Data Point 1 facing North

Wetland Data Point 1 facing East
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 22 - TMS 0115-00-006
Lancaster County, South Carolina

Wetland Data Point 1 facing South

Wetland Data Point 1 facing West
Site Photographs
Project #:01-3156d1 Date: December 2019
Created by: DNM

Haile Mitigation Properties
Tract 22 - TMS 0115-00-006
Lancaster County, South Carolina

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 26 0116-00-005

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Hillside

Local relief (concave, convex, none):

LRR P

Lat.: 34.6304

R

rolling

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4503

Long.:

Lockhart Gravelly Sandy Loam
Yes

Upland Data Point 1

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size: 30ft

Sampling Point:
Indicator
Status

Ilex opaca

15

30.0%

FACU

Pinus taeda

5

10.0%

FAC

Platanus occidentalis

10

20.0%

FACW

Quercus falcata

10

20.0%

FACU

Liriodendron tulipifera

10

20.0%

FACU

0

0.0%

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

(Plot size: 30ft

)

50
5

Liquidambar styraciflua

0

Shrub Stratum

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.
Herb Stratum

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Woody Vine Stratum (Plot size: 30ft

)

1.
2.
3.
4.
5.
6.

2

(A)

Total Number of Dominant
Species Across All Strata:

5

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

Total % Cover of:

40.0%

(A/B)

FAC

0.0%

x 1 =

0

FACW species

10

x 2 =

20

FAC species

10

x 3 =

30

35

x 4 =

140

0

x 5 =

0

FACU species

0

0.0%

UPL species

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

Multiply by:

0

OBL species

0.0%

55

(A)

Prevalence Index = B/A =

190

(B)

3.455

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

)

Number of Dominant Species
That are OBL, FACW, or FAC:

0

5

)

Dominance Test worksheet:

Prevalence Index worksheet:

= Total Cover

100.0%

Upland Data Point 1

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 1

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-6

10YR

3/3

100

Sandy Loam

6-12

10YR

5/4

100

Sandy Loam

12-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 26 0116-00-005

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point:

SC

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6305

R

flat

Slope:

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

No

%/

0.0

0.0 °

Datum: NAD 83

-80.4545

Long.:

Appling and Chesrerfeild Soils
Yes

Upland Data Point 2

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Not Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

Sparsely Vegetated Concave Surface (B8)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

(Plot size:

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Ilex opaca

10

33.3%

FACU

Quercus falcata

10

33.3%

FACU

Liquidambar styraciflua

10

33.3%

FAC

Upland Data Point 2

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

4

(B)

0.0%

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

0

0.0%

0

0.0%

0

0.0%

30

Total % Cover of:

= Total Cover

OBL species

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.
Herb Stratum

(Plot size: 30ft

x 2 =

0

0.0%

x 3 =

30

0.0%

FACU species

80

x 4 =

320

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

(B)

3.889

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

83.3%

FACU

Andropogon virginicus

10

16.7%

FACU

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

1.
2.
3.
4.
5.
6.

350

Hydrophytic Vegetation Indicators:

50

)

(A)

Prevalence Index = B/A =

Eupatorium capillifolium

Woody Vine Stratum (Plot size: 30ft

90

0

0

)

0

0

0.0%

0

)

x 1 =

10

0

(A/B)

Multiply by:

0

FAC species

FACW species

0.0%

Shrub Stratum

25.0%

Prevalence Index worksheet:

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover

60

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Upland Data Point 2

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

Matrix
Color (moist)

%

Redox Features
1
Color (moist)
%
Type

Loc²

Texture

0-10

10YR

5/4

100

Sandy Loam

10-20

10YR

5/6

100

Sandy Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Remarks

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 26 0116-00-005

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 1

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6306

R

flat

Slope:

Wehadkee and Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.4495

Long.:

%/

0.0

PFO1F

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size:

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Sampling Point:
Indicator
Status

Quercus phellos

10

20.0%

FAC

Quercus nigra

10

20.0%

FAC

Liquidambar styraciflua

15

30.0%

FAC

Quercus michauxii

10

20.0%

FACW

Platanus occidentalis

5

10.0%

FACW

0

0.0%

0

0.0%

0

0.0%

Sapling-Sapling/Shrub Stratum

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Absolute
% Cover

)

Dominant
Species?
Rel.Strat.
Cover

(Plot size: 30ft

)

10

Acer rubrum

Shrub Stratum

(Plot size: 30ft

(Plot size: 30ft

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Woody Vine Stratum (Plot size: 30ft

)

1.
2.
3.
4.
5.
6.

5

(A)

Total Number of Dominant
Species Across All Strata:

5

(B)

Percent of dominant Species
That Are OBL, FACW, or FAC:

100.0%

Total % Cover of:

(A/B)

FAC

Multiply by:

0

x 1 =

FACW species

15

x 2 =

30

45

x 3 =

135

OBL species

0

0

0.0%

0

0.0%

FACU species

0

x 4 =

0

0

0.0%

UPL species

0

x 5 =

0

0

0.0%

Column Totals:

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%
= Total Cover

60

(A)

Prevalence Index = B/A =

165

(B)

2.750

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

0

0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

)

Number of Dominant Species
That are OBL, FACW, or FAC:

Prevalence Index worksheet:

= Total Cover
100.0%

Dominance Test worksheet:

FAC species

10

)

1.
2.
3.
4.
5.
6.
7.
Herb Stratum

50

Wetland Data Point 1

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.
Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-20

Matrix
Color (moist)
10YR

5/1

%
60

Redox Features
1
Color (moist)
%
Type
10YR

5/4

40

C

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

Loc²
M

Texture

Remarks
Mottles

Loam

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region
Project/Site:

Haile Mit. Tract 26 0116-00-005

Lancaster

Subregion (LRR or MLRA):
Soil Map Unit Name:

Sampling Point: Wetland Data Point 2

SC

T

Section, Township, Range: S

Newkirk Environmental Inc.

Landform (hillslope, terrace, etc.):

Sampling Date: 09-Dec-19

State:

OceanaGold

Applicant/Owner:
Investigator(s):

City/County:

Flat

Local relief (concave, convex, none):

LRR P

Lat.: 34.6311

R

flat

Slope:

Chewacla Soils

NWI classification:

Are climatic/hydrologic conditions on the site typical for this time of year?

Yes

No

0.0 °

Datum: NAD 83

-80.4551

Long.:

%/

0.0

None

(If no, explain in Remarks.)

Yes

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are "Normal Circumstances" present?

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

Summary of Findings - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area
within a Wetland?

Yes

No

Remarks:

Wetland Criteria Met

Hydrology
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

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

Surface Soil Cracks (B6)

Surface Water (A1)

True Aquatic Plants (B14)

High Water Table (A2)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Saturation (A3)

Oxidized Rhizospheres along Living Roots (C3)

Moss Trim Lines (B16)

Water Marks (B1)

Presence of Reduced Iron (C4)

Dry Season Water Table (C2)

Sediment Deposits (B2)

Recent Iron Reduction in Tilled Soils (C6)

Crayfish Burrows (C8)

Drift deposits (B3)

Thin Muck Surface (C7)

Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4)

Other (Explain in Remarks)

Stunted or Stressed Plants (D1)

Sparsely Vegetated Concave Surface (B8)

Iron Deposits (B5)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Microtopographic Relief (D4)

Aquatic Fauna (B13)

FAC-neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

VEGETATION (Five/Four Strata)- Use scientific names of plants.
(Plot size:

Tree Stratum

1.
2.
3.
4.
5.
6.
7.
8.

Absolute
% Cover

)

Sampling Point:
Indicator
Status

Ilex opaca

10

40.0%

FACU

Quercus phellos

10

40.0%

FAC

Platanus occidentalis

5

20.0%

FACW

Wetland Data Point 2

Dominance Test worksheet:
Number of Dominant Species
That are OBL, FACW, or FAC:

4

(A)

Total Number of Dominant
Species Across All Strata:

5

(B)

0.0%

Percent of dominant Species
That Are OBL, FACW, or FAC:

0.0%

Sapling-Sapling/Shrub Stratum

(Plot size: 30ft

)

0

0.0%

0

0.0%

0

0.0%

25

Total % Cover of:

= Total Cover

10

x 1 =

10

FACW species

25

x 2 =

50

FAC species

10

x 3 =

30

0.0%

FACU species

10

x 4 =

40

0.0%

UPL species

0

x 5 =

0

0.0%

Column Totals:

0.0%

(Plot size: 30ft

(Plot size: 30ft

0.0%

0

0.0%

0

0.0%

0

0.0%

0

)

1.
2.
3.
4.
5.
6.
7.
Herb Stratum

0

(B)

2.364

Rapid Test for Hydrophytic Vegetation
Dominance Test is > 50%
Prevalence Index is ≤3.0 1

= Total Cover
0.0%

1 (Provide supporting
Morphological Adaptations 1
data in Remarks or on a separate sheet)

0

0.0%

1 (Explain)
Problematic Hydrophytic Vegetation 1

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

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

Definition of Vegetation Strata:
Four Vegetation Strata:
Tree stratum – Consists of woody plants, excluding vines, 3 in.
(7.6 cm) or more in diameter at breast height (DBH), regardless
of height.

= Total Cover

66.7%

FACW

Typha latifolia

10

33.3%

OBL

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

1.
2.
3.
4.
5.
6.
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Hydrophytic Vegetation Indicators:

20

)

(A)

Prevalence Index = B/A =

Juncus effusus

Woody Vine Stratum (Plot size: 30ft

55

0

0

)

(A/B)

Multiply by:

OBL species

0.0%

Shrub Stratum

80.0%

Prevalence Index worksheet:

0.0%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Dominant
Species?
Rel.Strat.
Cover
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= Total Cover

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

0

= Total Cover

Sapling/shrub stratum – Consists of woody plants, excluding
vines, less than 3 in. DBH and greater than 3.28 ft (1 m) tall.
Herb stratum – Consists of all herbaceous (non-woody) plants,
regardless of size, and all other plants less than 3.28 ft tall.
Woody vines – Consists of all woody vines greater than 3.28 ft
in height.

Five Vegetation Strata:
Tree - Woody plants, excluding woody vines, approximately 20
ft (6 m) or more in height and 3 in. (7.6 cm) or larger in
diameter at breast height (DBH).
Sapling stratum – Consists of woody plants, excluding woody
vines, approximately 20 ft (6 m) or more in height and less than
3 in. (7.6 cm) DBH.
Shrub stratum – Consists of woody plants, excluding woody
vines, approximately 3 to 20 ft (1 to 6 m) in height.
Herb stratum – Consists of all herbaceous (non-woody) plants,
including herbaceous vines, regardless of size, and woody
species, except woody vines, less than approximately 3 ft (1 m)
in height.
Woody vines – Consists of all woody vines, regardless of
height.
Hydrophytic
Vegetation
Present?

Yes

No

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

*Indicator suffix = National status or professional decision assigned because Regional status not defined by FWS.

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0

Soil

Sampling Point:

Wetland Data Point 2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-8

Matrix
Color (moist)
10YR

2/1

%

Redox Features
1
Color (moist)
%
Type

Loc²

100

Texture

Remarks

Loam

1 Type: C=Concentration. D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains

²Location: PL=Pore Lining. M=Matrix

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils 3:

Histosol (A1)

Dark Surface (S7)

Histic Epipedon (A2)

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

Black Histic (A3)

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

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Stratified Layers (A5)

Depleted Matrix (F3)

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

2 cm Muck (A10) (LRR N)

Redox Dark Surface (F6)

Very Shallow Dark Surface (TF12)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Thick Dark Surface (A12)

Redox Depressions (F8)

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

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

Sandy Gleyed Matrix (S4)

Umbric Surface (F13) (MLRA 136, 122)

Sandy Redox (S5)

Piedmont Floodplain Soils (F19) (MLRA 148)

Stripped Matrix (S6)

Red Parent Material (F21) (MLRA 127, 147)

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

Other (Explain in Remarks)

3 Indicators of hydrophytic vegetation and

wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0
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APPENDIX H
Section 303d Listed Waters

State of South Carolina
Integrated Report for 2016
Part I: Section 303(d) List of Impaired Waters

May 25, 2016

(Amended August 24, 2016, March 1, 2017 and January 24, 2018)

As of April 2016, 18 such implementation projects are currently being funded addressing non-point
sources within and outside of TMDL areas. Implementation of TMDLs involving point sources is
occurring through departmental NPDES permitting mechanisms. South Carolina’s implementation
plan
for
nonpoint
sources
can
be
viewed
on
the
web
at:
http://www.scdhec.gov/HomeAndEnvironment/Docs/nps.pdf

LIST OF IMPAIRED WATERS
The South Carolina 2016 §303(d) list follows. Waters are listed by point locations; however, the
impairment is considered to extend for some distance upstream and/or downstream of the point location
listed. The extent of the impairment of the waters is determined during TMDL development and
implementation. The column headings included on the South Carolina 2016 §303(d) list of impaired
waters refer to the following:
BASIN – One of eight major basins contained in the State
HUC_12 – 12-digit Hydrologic Unit Code, a sub-basin unit in which the water body is located
DESCRIPTION – Name and brief description of the location of the impaired waters
STATION – The Department’s station code where samples were collected
COUNTY – County in which station is located
USE – Use support impairment for aquatic life and/or recreational uses
Aquatic Life Use:
AL
Fish Consumption:
FISH
(For information on the full extent of fish advisories, see the current Fish Consumption
Advisories on our website at http://www.scdhec.gov/fish)
Recreational Use (Swimming):
REC
Shellfish Harvesting:
SHELLFISH
(For information on the current shellfish harvesting areas status, see the current Annual
Update Reports on our website at http://www.scdhec.gov/water/html/shellfish.html)
CAUSE(S) – Pollutant(s) that resulted in impaired classified use. The parameters are denoted as
follows:
Ammonia-nitrogen: NH3N
Chlorophyll A: CHLA
Chromium: CR
Mercury: HG
Copper: CU
Dissolved Oxygen: DO
Enterococci: ENTERO
Fecal Coliform Bacteria: FC
Hydrogen Ion Concentration: PH
Total Nitrogen: TN
NOTE –

#

Eschericia coli: ECOLI
Cadmium: CD
Macroinvertebrate: BIO
Turbidity: TURBIDITY
Total Phosphorus: TP
Lead: PB
Polychlorinated Biphenyls: PCB
Nickel: NI
Zinc: ZN
Organotins: ORGANOTINS

Further investigation planned

12

PRIORITY RANKING
In accordance with EPA integrated report guidance, priority rankings are established for development of
TMDLs or alternative restoration plan from 2-13 years after a site is listed as impaired by
each pollutant. All target dates are subject to change, based on the severity of pollution, designated use,
the availability of additional site-specific information, available resources, or other factors the
Department deems appropriate for scheduling TMDL or alternative restoration plan development. If the
water quality standard demonstrates attainment for the pollutant of concern subsequent to initial listing,
a TMDL or alternative restoration plan will not be necessary.
For the 2016 §303(d) listing cycle, each site/pollutant combination will be assigned a priority ranking in
one of three categories. Note that this system of ranking aligns with recent guidance from the EPA
promoting a six-year vision for TMDL or alternative restoration plan. The assignment of priority
ranking only provides a target for development of a TMDL or alternative restoration plan and should
not be construed as placing relatively less or greater importance to a particular waterbody. Please see
Appendix G for the list of prioritized waters.
PRIORITY RANK1) Current Priorities are those site/pollutant combinations being addressed by TMDL or
alternative restoration plans being developed during the 2016-2018 time-frame.
2) Near-Term Priorities are those site/pollutant combinations being addressed by TMDL or
alternative restoration plans being developed during the 2019-2022 time-frame.
3) Long-Term Priorities are those site/pollutant combinations being addressed by TMDL or
alternative restoration plans being developed after 2022.
Priority ranking will be reviewed during each §303(d) listing cycle. Adjustments may be made as
additional data are evaluated and other information regarding impairment status become available.
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2016 SC List of Impaired Waters by 12-Digit HUC
PRIORITY
RANK

NOTE

BASIN

HUC_12

COUNTY

3

PEEDEE

030402010805

MARLBORO

3
3

PEEDEE
PEEDEE

030402010808
030402010808

3
3

PEEDEE
PEEDEE

3

DESCRIPTION

STATION

USE

CAUSE(S)

GREAT PEE DEE RIVER @ BLUE'S LANDING

PD-242

FISH

HG

DARLINGTON
DARLINGTON

PEE DEE RVR AT SC 34 11 MI NE DARLINGTON
PEE DEE RVR AT SC 34 11 MI NE DARLINGTON

PD-028
PD-028

AL
FISH

DO
HG

030402010809
030402010809

DARLINGTON
DARLINGTON

FOUNTAIN BRANCH S-16-35 NORTH OF SC 34
FOUNTAIN BRANCH S-16-35 NORTH OF SC 34

RS-12072
RS-12072

AL
REC

DO
ECOLI

PEEDEE

030402010810

DARLINGTON

LOUTHER'S LAKE

PD-666

FISH

HG

3
1

PEEDEE
PEEDEE

030402010901
030402010901

FLORENCE
FLORENCE

MIDDLE SWP AT SC 51 3.5 MI SSE OF FLORENCE
MIDDLE SWP AT SC 51 3.5 MI SSE OF FLORENCE

PD-230
PD-230

AL
REC

DO
ECOLI

3
3
3
1

PEEDEE
PEEDEE
PEEDEE
PEEDEE

030402010902
030402010902
030402010902
030402010902

DARLINGTON
DARLINGTON
FLORENCE
FLORENCE

JEFFERIES CREEK AT S-16-13
JEFFRIES CK AT SC 340 6.8 MI SSW OF DARLINGTON
JEFFRIES CK AT S-21-112 4.8 MI W OF FLORENCE
JEFFRIES CK AT S-21-112 4.8 MI W OF FLORENCE

PD-639
PD-255
PD-256
PD-256

AL
AL
AL
REC

BIO
DO
DO
ECOLI

1

PEEDEE

030402010903

FLORENCE

POLK SWAMP AT S-21-918 (OLD WALLACE RD) 5.75 MI ESE OF FLORENCE

RS-07205

REC

ECOLI

3
1

PEEDEE
PEEDEE

030402010904
030402010904

FLORENCE
FLORENCE

WILLOW CREEK AT SC 327
WILLOW CREEK AT S-21-57

PD-630
PD-167

AL
REC

BIO
ECOLI

1
1

PEEDEE
PEEDEE

030402010905
030402010905

FLORENCE
FLORENCE

JEFFERIES CK AT SC 327 AT CLAUSSEN
JEFFRIES CK AT UN# RD 3.3 MI ESE OF CLAUSSEN

PD-035
PD-231

REC
REC

ECOLI
ECOLI

3
3

PEEDEE
PEEDEE

030402011003
030402011003

FLORENCE
FLORENCE

GREAT PEE DEE RVR AT US 301/76
GREAT PEE DEE RVR AT US 301/76

PD-337
PD-337

AL
FISH

DO
HG

3
3

PEEDEE
PEEDEE

030402011102
030402011102

MARION
MARION

SMITH SWP AT S-34-19 1 MI E OF MARION
SMITH SWP AT US 501 1.9 MI SSE OF MARION

PD-320
PD-187

AL
AL

DO
DO

3
3

PEEDEE
PEEDEE

030402011105
030402011105

MARION
MARION

CATFISH CANAL AT S-34-34 6 MI SW OF MARION
CATFISH CANAL AT S-34-34 6 MI SW OF MARION

PD-097
PD-097

AL
REC

DO
ECOLI

3

PEEDEE

030402011201

FLORENCE

GREAT PEE DEE RIVER @ DEWITT BLUFF

PD-622

FISH

HG

3
3

PEEDEE
PEEDEE

030402011202
030402011202

FLORENCE
FLORENCE

GREAT PEE DEE RIVER @ BOSTICK
GREAT PEE DEE RVR AT US 378

PD-662
PD-076

FISH
FISH

HG
HG

3

PEEDEE

030402020101

CHESTERFIELD

HILLS CREEK AT S-13-105

PD-333

AL

BIO

PEEDEE
PEEDEE

030402020104
030402020104

LANCASTER
LANCASTER

FLAT CR. AT US 601
FLAT CREEK AT S-29-99

PD-182
RS-08233

AL
AL

BIO
BIO

3
3

#
#
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2016 SC List of Impaired Waters by 12-Digit HUC
PRIORITY
RANK

NOTE

BASIN

HUC_12

COUNTY

3

PEEDEE

030402020105

CHESTERFIELD

3

PEEDEE

030402020201

3
3

PEEDEE
PEEDEE

3

DESCRIPTION

STATION

USE

CAUSE(S)

HILLS CREEK AT S-13-545

PD-366

AL

BIO

LANCASTER

LITTLE LYNCHES R. AT SR 88

PD-640

AL

BIO

030402020202
030402020202

LANCASTER
LANCASTER

UNNAMED TRIBUTARY TO HANGING ROCK CREEK AT CULVERT ON CO RD S-29773. 3.25 MI SSE OF KERSHAW.
HANGING ROCK CRK. AT SR 770

RS-04549
PD-669

REC
AL

ECOLI
PH

PEEDEE

030402020203

LANCASTER

LITTLE LYNCHES R. AT SC 157

PD-632

AL

BIO

3

PEEDEE

030402020204

KERSHAW

LITTLE LYNCHES RVR AT S-28-20 (LOCKHART RD)

RS-12076

REC

ECOLI

3
3

PEEDEE
PEEDEE

030402020301
030402020301

CHESTERFIELD
CHESTERFIELD

FORK CK AT UN# RD 1.5 MI SW JEFFERSON
LITTLE FORK CRK. AT CO.RD. 39 UPSTREAM OF BREWER GOLD MINE

PD-068
PD-647

AL
AL

BIO
BIO

3

PEEDEE

030402020307

CHESTERFIELD

LYNCHES RVR AT US 1

PD-009

REC

ECOLI

3

PEEDEE

030402020403

DARLINGTON

NEWMAN SWP AT S-16-449 0.9 MI NE OF LAMAR

PD-229

AL

DO

3

PEEDEE

030402020405

FLORENCE

SPARROW SWAMP AT US 76 1.1 MI SOUTHWEST OF TIMMONSVILLE. SITE IS A
USGS GAUGING SITE.

RS-04548

AL

CR, CU, NI

3

PEEDEE

030402020406

FLORENCE

AL

DO

1
1

PEEDEE
PEEDEE

030402020406
030402020406

FLORENCE
FLORENCE

LAKE SWAMP AT S-21-106, SECOND BRIDGE W OF INTERSECTION WITH S-21-45,
FIRST BRIDGE COMING E FROM S-21-83
RS-12084
LAKE SWAMP AT S-21-106, SECOND BRIDGE W OF INTERSECTION WITH S-21-45,
FIRST BRIDGE COMING E FROM S-21-83
RS-12084
LAKE SWAMP AT S-21-38
PD-345

REC
REC

ECOLI
ECOLI

3
1

PEEDEE
PEEDEE

030402020408
030402020408

FLORENCE
FLORENCE

SPARROW SWAMP AT S-21-55 NR JOHNSONS CROSSROADS
SPARROW SWAMP AT S-21-55 NR JOHNSONS CROSSROADS

PD-332
PD-332

AL
REC

DO
ECOLI

3
3

PEEDEE
PEEDEE

030402020503
030402020503

LEE
LEE

COUSAR BR 1/4 MI BELOW BISHOPVILLE FINISHING CO
LYNCHES RVR AT US 15/SC 34

PD-112
PD-071

REC
FISH

ECOLI
HG

3
3

PEEDEE
PEEDEE

030402020504
030402020504

DARLINGTON
DARLINGTON

LYNCHES RIVER AT US 401
LYNCHES RIVER AT US 401

PD-364
PD-364

REC
FISH

ECOLI
HG

3
3

PEEDEE
PEEDEE

030402020601
030402020601

FLORENCE
FLORENCE

CAMP BRANCH AT S-21-278
CAMP BRANCH AT S-21-278

PD-346
PD-346

AL
REC

DO
ECOLI

3

PEEDEE

030402020602

FLORENCE

PD-314

AL

DO

3

PEEDEE

030402020602

FLORENCE

SINGLETON SWAMP AT S-21-67
LONG BRANCH AT CULVERT AT MOULDS RD. THIS CULVERT IS AT THE END OF
PAVEMENT COMING FROM BEULAH RD

RS-10397

REC

ECOLI

3

PEEDEE

030402020603

FLORENCE

LAKE SWAMP AT US 378

PD-085

AL

DO
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2016 SC List of Impaired Waters by 12-Digit HUC
PRIORITY
RANK

NOTE

BASIN

HUC_12

COUNTY

3

PEEDEE

030402020603

FLORENCE

LAKE SWAMP ON SC 341

PD-086A

AL

DO

3
3

PEEDEE
PEEDEE

030402020604
030402020604

FLORENCE
FLORENCE

LAKE SWAMP AT SC 341 2.6 MI W OF JOHNSONVILLE
LAKE SWAMP AT SC 341 2.6 MI W OF JOHNSONVILLE

PD-087
PD-087

AL
REC

DO
ECOLI

3
3

PEEDEE
PEEDEE

030402020701
030402020701

FLORENCE
FLORENCE

LYNCHES RIVER @ US 52
LYNCHES RVR AT US 52 NEAR EFFINGHAM

PD-624
PD-041

FISH
AL

HG
PH

3

PEEDEE

030402020703

FLORENCE

BIG SWP AT US 378 & SC 51 0.9 MI W OF SALEM

PD-169

AL

DO

3

PEEDEE

030402020704

FLORENCE

LYNCHES RVR AT S-21-49 5 MI NW JOHNSONVILLE

PD-281

AL

DO

3

PEEDEE

030402020705

FLORENCE

LYNCHES RIVER @ JOHNSONVILLE

PD-048

FISH

HG

3

PEEDEE

030402031303

DILLON

ASHPOLE SWAMP AT PRIVATE ROAD (SEE LAKE VIEW QUAD)

PD-347

AL

DO

3
3
3

PEEDEE
PEEDEE
PEEDEE

030402031404
030402031404
030402031404

HORRY
HORRY
HORRY

LUMBER RVR AT US 76 AT NICHOLS
LUMBER RIVER @ CAUSEY LANDING
LUMBER RVR AT US 76 AT NICHOLS

PD-038
PD-664
PD-038

AL
FISH
FISH

DO
HG
HG

3

PEEDEE

030402040403

DILLON

BUCK SWP AT S-17-33

PD-031

AL

DO

3
3

PEEDEE
PEEDEE

030402040404
030402040404

DILLON
DILLON

BUCK SWAMP AT S-17-42
BUCK SWAMP AT S-17-42

PD-349
PD-349

AL
REC

DO
ECOLI

3

PEEDEE

030402040504

DILLON

LITTLE PEE DEE RIVER @ MOCOCASIN'S BLUFF

PD-283

FISH

HG

3
3

PEEDEE
PEEDEE

030402040506
030402040506

DILLON
DILLON

LITTLE PEE DEE RIVER @ FLOYDALE BRIDGE
LITTLE PEE DEE RVR BELOW JCT WITH MAPLE SWP

PD-618
PD-030A

FISH
FISH

HG
HG

3
3

PEEDEE
PEEDEE

030402040508
030402040508

MARION
MARION

LITTLE PEE DEE AT S-34-60
LITTLE PEE DEE RIVER @ GILCREST LANDING

PD-052
PD-053

REC
FISH

ECOLI
HG

3

PEEDEE

030402040601

HORRY

BOB'S BRANCH AT BRIDGE ON S-26-637 2.2 MI N OF GREEN SEA

RS-06009

AL

DO

3
3

PEEDEE
PEEDEE

030402040604
030402040604

HORRY
HORRY

LOOSING SWAMP AT S-26-23 3.7 MI NE OF AYNOR
LAKE SWAMP AT S-26-99

RS-03513
PD-176

AL
REC

DO
ECOLI

3

PEEDEE

030402040702

HORRY

BRUNSON SWAMP AT S-26-99

PD-370

REC

ECOLI

3

PEEDEE

030402040801

HORRY

CEDAR CREEK AT S-26-23

PD-351

AL

DO

3

PEEDEE

030402040803

HORRY

PD-054

FISH

HG

3

PEEDEE

030402040803

MARION

LITTLE PEE DEE RIVER @ SANDY BLUFF
WHITE OAK CREEK AT US 76 SITE IS LOCATED AT THE TOWN OF MULLINGS CITY
LIMITS SIGN NEXT TO SMITHBORO FURNITURE.

RS-08229

REC

ECOLI

DESCRIPTION
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STATION

USE

CAUSE(S)

Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan

APPENDIX I
Technical and Scientific Consideration for Upland and
Riparian Buffers

ERDC TN-WRAP-01-06
May 2002

Wetlands Regulatory Assistance Program

Technical and Scientific Considerations
for Upland and Riparian Buffer Strips
in the Section 404 Permit Process
PURPOSE: Effective natural resource management within watersheds often requires the establishment, protection, and management of vegetated buffer strips to provide for physical (e.g., protection
of water quality) and ecological (e.g., plant and animal habitat) functions. Since passage and subsequent amendments to the Clean Water Act (CWA), the U. S. Army Corps of Engineers (Corps) has
had legal authority during Section 404 permit decisions to require vegetated buffer strips as part of
the mitigation for filling wetlands.1 Among the goals of the CWA are restoration and maintenance of
the chemical, physical, and biological integrity of the Nation’s waters, and attainment of “water
quality which provides for the protection and propagation of fish, shellfish, and wildlife” (33 U.S.C.
1251(a)(2)). Vegetated buffer strips, such as forested riparian areas, may be well-suited for this purpose, and “are a critical element of the overall aquatic ecosystem in virtually all watersheds” (Federal Reg. 67(10), p. 2064). Buffer strips are also widely recognized for a variety of functions, including streambank stabilization; erosion control; providing organic matter critical for aquatic organisms; serving as nutrient sinks for the surrounding watershed; water temperature control through
shading; reducing flood peaks; and serving as key recharge points for renewing groundwater supplies (DeBano and Schmidt 1990; O’Laughlin and Belt 1995). If designed and managed properly,
buffer strips also provide habitat for a large variety of plant and animal species.
BACKGROUND: Because of greater awareness of the importance of riparian areas, there has been
an increase in requests for buffer strip and corridor design information by Corps Districts and Projects. Many of these requests relate to regulatory issues (e.g., protection of aquatic habitats and associated organisms, mitigation for loss or degradation of jurisdictional wetlands) such as Section 404
permitting under the Clean Water Act. Recent requests for information and technical assistance by
Corps Districts on Section 404 permits involving buffer strips, and requests for additional information on buffer and corridor design criteria from Corps natural resources personnel attending Corps
“PROSPECT” courses, indicate a strong need for better guidelines based on state-of-the-science criteria.
The Corps has recently made significant changes to the Nationwide Permit (NWP) system. On
March 9, 2000, the Corps published in the Federal Register a final notice of changes to the NWP program. The Corps issued five new NWPs and modified six existing NWPs to replace NWP 26, which
authorized discharges into nontidal headwaters and isolated waters. These modifications were designed to enhance protection of resources within 100-year floodplains. As part of the guidance under
the new NWPs, both upland and riparian vegetated buffer strips can be mandated, in certain situations, by District Engineers as part of a Section 404 permit under the NWP system.
1

Although the Corps does not have authority to directly regulate upland areas, there is authority that allows the
Corps to consider vegetated buffer strips around wetlands and other waters of the United States (Federal
Register, Vol. 65, No. 47, March 9, 2000). Buffer strips outside wetlands and waters of the United States are
not an attempt to regulate uplands or to mitigate for impacts to uplands, but are a method available to the
Corps to protect and minimize impacts to water quality and to aquatic habitats.
1

ERDC TN-WRAP-01-06
May 2002

Figure 1.

Riparian buffer strips provide numerous physical and ecological functions. Corps of
Engineers Regulatory personnel should consider these functions when reviewing permitting
decisions potentially affecting rivers, streams, and other aquatic systems (photograph of the
Crystal River, Michigan)

The objective of this technical note is to identify technical and scientific considerations regarding
upland and riparian buffer strips. Criteria for buffer strip designs are presented that can be considered when assessing the impacts of a proposed development on aquatic systems. Information for this
report was primarily developed under the Corps’ Ecosystem Management and Restoration Research
Program (EMRRP).
WHAT ARE RIPARIAN AREAS? Riparian areas are transitional areas between aquatic and upland terrestrial habitats. They occur as long strips of vegetation adjacent to streams, rivers, lakes, reservoirs, and other aquatic systems that affect or are affected by the presence of water. They exist in a
variety of landscape settings, including agricultural, forested, suburban, and urban areas. Although
the Corps has specific guidelines to delineate jurisdictional wetlands, there are no such standardized
criteria for delineating the boundaries of riparian areas. In fact, there is considerable widespread
confusion in the literature and among scientists regarding where riparian areas end and “upland” areas begin (Fischer, Martin, and Fischenich 2000). Although jurisdictional wetlands can and do regularly occur within riparian areas, the entire riparian area typically is not comprised of wetlands.
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The Corps provided the following definition1 of vegetated buffers (also commonly known as buffer
strips):
A vegetated upland or wetland area next to rivers, streams, lakes, or other open waters which separates the open water from developed areas, including agricultural
land. Vegetated buffers provide a variety of aquatic habitat functions and values
(e.g., aquatic habitat for fish and other aquatic organisms, moderation of water temperature changes, and detritus for aquatic food webs) and help improve or maintain
local water quality. A vegetated buffer can be established by maintaining an existing
vegetated area or planting native trees, shrubs, and herbaceous plants on land next to
open waters. Mowed lawns are not considered vegetated buffers because they provide little or no aquatic habitat functions and values. The establishment and maintenance of vegetated buffers is a method of compensatory mitigation that can be used
in conjunction with the restoration, creation, enhancement, or preservation of
aquatic habitats to ensure that activities authorized by NWPs result in minimal adverse effects to the aquatic environment.
Unfortunately, many riparian areas in North America are degraded to the point that they do not provide their natural or intended functions (e.g., protect water quality or provide wildlife habitat)
(Welsch 1991). For example, various activities in uplands result in the movement of non-point
source pollution (NPSP) (pesticides, herbicides, fertilizers, sediments) from upland to lowland areas. These pollutants typically are deposited directly into aquatic systems unless an adequate buffer
strip intercepts them. This degradation also negatively affects many of the other important functions
provided by riparian areas. The management and restoration of riparian corridors and buffer strips
are becoming increasingly important options for improving water quality and conserving wildlife
populations.
BUFFER STRIP CONSIDERATIONS DURING THE CORPS’ REGULATORY REVIEW
AND PERMITTING PROCESS
Are There Important Resources That Should be Protected or Conserved? A variety of
factors can be considered by Corps regulatory offices during the decision to grant a 404 permit, including conservation, economics, aesthetics, wetlands, cultural values, navigation, fish and wildlife
values, water supply, water quality, and other factors important to the public. The Corps “believes
that establishing or maintaining existing vegetated buffers to open waters is critical to overall protection of the nation’s aquatic ecosystems” (Federal Register 67(10), p. 2065). When decisions are
made regarding the significance of a wetland or water body and its subsequent protection, the type
and amount of NPSP associated with the proposed development are important considerations. For
example, wetlands are often used as “biological filters” that can receive and very efficiently process
some NPSP such as fertilizers. Buffer strips adjacent to wetlands designed to remove fertilizer may
not need to be as wide as those around wetlands receiving other types of NPSP (e.g., high rates of
sedimentation can fill wetlands and affect their ability to function properly). Conversely, NPSP
flowing overland or below ground toward rivers, streams, and lakes without adequate buffer strips
1

Definition is from the Regulatory Program of the U.S. Army Corps of Engineers, found in CFR 33 Part 330,
Nationwide Permit Program, Final Notice of Issuance, Reissuance, and Modification of Nationwide Permits,
March 9, 2000.
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may be transported directly into the aquatic system, subsequently degrading water quality. Streams,
rivers, and open water bodies do not have the ability to act as efficient filters for NPSP; thus, adequate buffer strips should be a consideration in these situations.
Riparian areas typically comprise a small percentage of the landscape, often less than 1 percent, yet
they frequently harbor a disproportionately high number of wildlife species and perform a disparate
number of ecological functions compared to most upland habitats. These strips of vegetation can
provide habitat for a wide variety of plants and animals, provide a visual and noise buffer that reduces the disturbance of human developments on breeding and nesting birds, and provide corridors
for movement from one habitat area to another (e.g., dispersing mammals, neotropical migrant birds
using “stopover” habitat on their way to and from breeding grounds). Vegetation adjacent to streams
and rivers also provides shading that moderates stream temperatures, and provides input of woody
debris and other organic material important to aquatic organisms. Downed woody vegetation in the
riparian area also provides microhabitats for reptiles, amphibians, and small mammals, and provides
substrates for insects. Snags (dead, standing timber) within riparian areas provide cavities for a variety of birds and mammals. Encroachment into the riparian area during developments can negatively
affect any or all of these important functions.
Riparian areas provide habitat for a large number of threatened and endangered species. Species
such as the bald eagle (Haliaeetus leucocephalus) (Guilfoyle et al. 2000), the southwestern willow
flycatcher (Epidonax traillii extimus), and least Bell’s vireo (Vireo bellii pusillus) (Guilfoyle and
Wolters 2001) have been major issues on some Corps project lands.
How wide should the buffer strip be? Unfortunately, there is no “one-size-fits-all” design for
an ideal riparian buffer strip (Fischer and Fischenich 2000). Many factors including slope, soil type,
adjacent land uses, floodplain, vegetation type, and watershed condition play a role in planning
proper buffer strips.
If fish and wildlife populations are considered in the decision process, several recent scientific studies have recommended widths of buffer strips for different faunal groups. Riparian buffer strip width
recommendations in these studies typically far exceed buffer strip width based solely on water quality (Fischer 1999; Fischer and Fischenich 2000). For example, the minimum recommended width of
riparian buffer strips from most studies of avian populations is 100 m (300 ft). Other studies addressing ecological concerns associated with riparian buffer strips also tend to provide recommendations
for buffer strips far in excess of what is typically recommended for water quality. While 100-m-wide
buffer strips are not always possible, given the constraints of floodplain width, land ownership, and
Corps statutory authority, the wider the buffer strip adjacent to a water body, the greater the potential
for providing for more ecological functions.
When determining the appropriate design of vegetated buffers, one may consider the magnitude of
the adverse effects on the aquatic system caused by the proposed development and require compensatory mitigation that will ensure that adverse effects are minimal. In most cases, buffer strips should
at least extend the length of the riverbank or shoreline associated with the project or development.
Continuous buffer strips may be more effective at moderating stream temperatures, reducing gaps in
protection from NPSP, and providing better habitat and movement corridors for wildlife by reducing
fragmentation.
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What Are the Different Types of Buffer Strips That Can be Used to Protect
Resources? The most commonly used type of buffer strip for water quality and wildlife is the riparian forest buffer. These buffer strips are usually comprised of a mixture of trees and shrubs. Filter
strips, which are usually comprised of grasses and other herbaceous plants, are also commonly used,
especially adjacent to agricultural fields. These two types of buffer strips sometimes are used in
combination under a design called a three-zone buffer (Welsch 1991). Zone 1 begins at the edge of
the active channel and is dominated by existing or planted native woody vegetation. This zone,
which should remain free of disturbance, provides bank stabilization, coarse woody debris, stream
shading, and habitat. Zone 2 is also forested and comprised of plant species similar to Zone 1. If water quality maintenance is a primary goal of the buffer strip, periodic vegetation removal in this zone
(e.g., selection-cut timber harvest) can occur on a limited basis to maintain plant vigor that improves
uptake of excess nutrients from NPSP. Zone 3 is the most proximal to uplands and should be comprised of native herbaceous vegetation (e.g., grasses and forbs) that facilitate sediment filtering, nutrient uptake, and the process of spreading flow of water from uplands evenly through the buffer
strip.
What Should Comprise the Buffer Strip? When feasible, buffer strips should be planted with
a mixture of native herbaceous and woody plants. Vegetation should be dense enough at ground
level so that water entering the buffer from the upland spreads over the buffer strip instead of running
through in channels and bypassing the filtering capacity of the vegetation (Dillaha et al. 1989).
Woody plants, especially trees, are important components of an effective vegetated buffer. Seedlings and saplings of trees planted in the buffer strip tend to mature relatively quickly in the rich riparian soils, providing shade to the open waters, as well as substantial amounts of detritus that is an
important component of aquatic food webs. Woody vegetation in riparian areas often slows the velocity of floodwaters, which can provide water quality benefits by allowing sediment to drop out of
suspension and decrease the sediment load in the water column. Herbaceous vegetation can also be
planted and allowed to succeed naturally into a woody plant community. While nonnative plant species may work just as well at controlling NPSP as native species, native plants are important for the
habitat functions of vegetated buffers. Many nonnative plants are highly invasive, and can form
dense monocultures that are not as high in value as native plants are for wildlife. There is also a great
deal of interest in planting a mixture of native warm-season grasses (e.g., big bluestem, little
bluestem, Indiangrass, switchgrass) instead of other popular cool-season grasses (e.g., reed
canarygrass, Kentucky 31 tall fescue, orchardgrass, bluegrass) that have historically been recommended, but provide little or no value to wildlife.
Does the Position of the Proposed Development Within the Watershed Affect
Design? Stream order and spatial placement of buffer strips within a watershed are important factors in determining the importance of a buffer strip, and can have a significant effect on water quality
in a system. Although buffer strips are important along all river and stream reaches, those in headwater streams (i.e., those adjacent to first, second, and third order systems) often have much greater influences on overall water quality within a watershed than those buffers occurring in downstream
reaches (Pallone and Todd 1997). Headwater streams, which usually occur at the highest elevations
in the watershed, tend to comprise the majority of stream miles in a watershed, and thus, often receive the most NPSP. Buffer strips farther down the stream and river continuum have proportionally
less impact on polluted water either already in, or entering, the system. Even the best buffer strips
along larger rivers and streams cannot significantly improve water that has been degraded by im-
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Figure 2.

The three-zone buffer strip design (modified from Welsch (1991))

proper buffer practices higher in the watershed. However, buffer strips along larger systems should
never be overlooked since they tend to be longer and wider than those along smaller systems, thus
potentially providing better wildlife habitat and movement corridors (Lock and Naiman 1998).
CONCLUSIONS: Vegetated buffer strips provide numerous physical and ecological functions.
There has been an increase in interest by the Corps in implementing improved buffer strip designs on
project lands as well as in Regulatory review of Section 404 permit decisions. The Clean Water Act
provides the Corps with legal authority during permit decisions to require vegetated buffer strips as
part of the mitigation for impacts to wetlands and waters of the United States. Guidance on buffer
strips was provided in the new and updated Nationwide Permits recently published by the Corps in
the Federal Register. Some Corps Districts are using this and other scientific information to make
improved decisions on Section 404 permits involving significant riparian habitats (see Table 1 for a
checklist of considerations regarding buffer strips). Although most buffer strips are implemented for
the maintenance or improvement of water quality, improved information is now available to enhance buffer strip designs for additional ecological benefits.
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Table 1
Step-wise Buffer Strip Considerations
1. Determine if there are
significant resources present that
need to be protected or
conserved by a buffer strip.
2. Select the type of buffer strip
for the situation.

Water quality concerns can be addressed in some instances with vegetated
filter strips in uplands and riparian/wetland areas. Riparian forest buffer strips
are more commonly used to provide for both water quality protection and
conservation of natural resources. Review of proximal reference sites may
assist in selecting type of buffer.

3. Select either a fixed-width
buffer or a variable-width buffer.

Decision will be based on resources requiring protection. A variable-width
buffer strip may be necessary at sites where some areas are more important
than others.

4. Determine proper vegetation
composition of the buffer strip.

Buffer strips may be comprised of a variety of native tree, shrub, and
herbaceous species (Federal Register 67(10), p. 2093). Fischer and
Fischenich (2000) provide a starting point for recommended vegetation.
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Appendix A: Case Studies
HUMBUG MARSH, MICHIGAN: In August 1999, the U.S. Army Engineer District, Detroit, requested that ERDC provide technical assistance in a controversial Section 404 permit review. The
objectives were to assess the importance and effectiveness of existing buffer strips in providing
wildlife habitat and protecting water quality at a proposed development site along approximately 1
mile of the Detroit River. The applicant’s stated purpose for the development was to create a residential waterfront development with a nine-hole golf course. The proposed development consists of an
8-hectare (ha) island (Humbug Island), a 93-ha mainland area, and 72 ha of water and associated
wetlands.
Several years ago, a 45-ha area along the mainland of Humbug Marsh was obtained by a private
company as mitigation for an unrelated action. This company was directed to establish a conservation easement on the property to include an 18-m upland buffer to protect associated wetlands; this
action was insisted upon by the Environmental Protection Agency, U.S. Fish and Wildlife Service,
and Michigan Department of Natural Resources. The property was later purchased by another company that applied for a 404 permit to fill wetlands as part of a residential and golf course development
for the site. This company subsequently bush hogged much of the property, including an approximately 640-m-long buffer strip that was protected by conservation easement. Prior to vegetation removal, much of the easement was comprised of riparian vegetation that provided a transitional zone
between aquatic and upland habitats.
The lower Detroit River, including Humbug Marsh, is considered the most important fish spawning
and nursery habitat in the entire Detroit River and much of Lake Erie. Humbug Marsh is recognized
as a significant spawning and nursery area for forage fishes and contributes to a regionally important
walleye (Stizostedion vitreum) fishery. The marsh and associated vegetation also serve as habitat for
a variety of waterfowl, wading birds, raptors, passerines, and shorebirds. The vegetation on Humbug
Island is diverse, the canopy is unfragmented, and there are numerous snags and downed trees that
contribute to the value of the island for wildlife. Natural vegetation along the mainland serves as a
buffer strip that protects wetlands and the river from upland disturbances, and provides wildlife habitat or a diversity of fauna.
Assessment by ERDC. After conducting a site evaluation and investigating the literature and
other sources of information, ERDC concluded that the 18-m buffer strip likely was inadequate in
providing proper buffering function from upland development, especially after the bush hogging operation, and would not be able to provide functions required to support healthy wildlife populations
in the riparian area and associated wetlands. ERDC made the following recommendations in regard
to riparian buffers and the Humburg Marsh complex:
• Buffer strips comprised of native uncut vegetation at least 30 m wide should be provided to
adequately protect wetland and aquatic habitats from potential NPSP from upland developments.
• Buffer strips at least 100 m wide should be established to provide adequate wildlife habitat
and movement corridors.
• Impacts of the clearing operation conducted in the conservation easement should be offset by
rehabilitating the existing easement area with plantings of preferred wildlife trees (e.g., oak
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[Quercus spp.], hickory [Carya spp.]) and native shrubs, and by extending the width of the
buffer strip to reclaim habitat lost by the clearing operation.
• No development should be allowed on Humbug Island. Disturbances to the island could be especially detrimental to fisheries because of the relatively narrow wetland fringe that buffers
aquatic areas from the adjacent upland, and to migrant birds that use the Detroit River as a migration corridor during spring and fall.
Findings in the Corps’ Environmental Assessment.
Impacts to riparian areas, wetlands, and aquatic systems. The overall site is a relatively rare and
unique habitat and is one of the few remaining vestiges of a habitat that was once regionally abundant. Wildlife impacts on the site are potentially the most significant adverse impact associated with
the project. The project, specifically clearing of the riparian area, would eliminate or significantly alter reproductive, foraging, and resting habitat, and interrupt a travel corridor for upland game birds,
waterfowl, wading birds, shorebirds, songbirds, small and large mammals, reptiles, amphibians, and
invertebrates that are important in the food chain. A proposed causeway allowing access to and development of the island, would create some upland habitat. However, the exchange of upland habitat
for increasingly rare riparian habitat in the area would lead to an overall decrease in terrestrial biota
diversity and productivity.
Impacts to uplands. The vast majority of uplands on the mainland and island occur outside of direct
Corps jurisdiction. However, activities associated with the development would require discharges
of dredged and fill materials for upland access and thus come within Corps control and responsibility. The Corps of Engineers can require vegetated upland buffers adjacent to open waters of the
United States as part of a Clean Water Act Section 404 permit, since these buffers provide many of
same functions as wetland buffer strips.
Proposed construction of the residential development and golf course would remove existing habitat
in the wetland impact areas and over most of the uplands on the site. This would cause a substantial
long-term adverse impact on nesting, feeding, and resting habitat for waterfowl, wading birds,
shorebirds, and songbirds, as well as for small and large mammals. Human activity, including noise
and vehicle movement associated with these developments, would displace wildlife that currently
inhabit the site and those that use uplands for roosting, resting, rearing, and the foraging habitat. Development of the uplands on the island and the mainland would destroy a large area that is currently
used by many species of migratory songbirds and other types of birds. Current research on migratory
songbirds has focused on habitat loss all along their migration routes as one of several factors contributing to declining populations.
Clearing of vegetation in uplands, even with an 18-m buffer strip, would lead to an increase in construction and subsequent occupation of housing. This would potentially lead to an increase in stress
and/or exclusion of wildlife species sensitive to disturbance, including some migrating waterfowl,
eagles and osprey, and other birds. Only those species or individuals that tolerate these activities will
use the area. These conclusions would extend to mammals, as well.
The Detroit District recommended the following proposed alternatives that would meet Section
404(b)1 guidelines:
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• Full application of ERDC’s 100-m recommendation to all areas including the island, the
mainland shoreline along the open water, adjacent wetlands, and to all wetland pockets and
fingers within the upland portion of the site. This will minimize adverse impacts to aquatic resources and preserve wildlife habitat.
• Requirement of a 45-m buffer along a section of the shoreline. This will protect slightly less
valuable shoreline areas.
Final Decision. The proposed development was not in the overall public interest, and did not comply with Section 404(b)(1) guidelines as interpreted by the District Commander, Detroit. The District found there would be major long- and short-term negative impacts on aquatic plants and animals as a result of the proposed work. Negative impacts would be greatly reduced if the permit were
denied, modified to exclude the island causeway (and therefore the island development), and/or issued with special conditions to require a substantial buffer strip in common ownership, and to control turbidity during and after construction. Special conditions that would establish easements/buffer strips of sufficient width to preserve wildlife use levels within the waterway, wetlands,
and an appropriately sized upland buffer could decrease secondary impacts of development. It
would be crucial to maintain easements/buffers in one ownership to increase enforceability.
CRYSTAL RIVER, MICHIGAN: The ERDC also assisted the U.S. Army Engineer District, Detroit in assessing the values and potential impacts of a proposed 18-hole golf course development
within and adjacent to the riparian area associated with the Crystal River in northern Michigan. The
developer proposed two different plans for constructing an 18-hole golf course on the property. The
first plan was to construct the course with 4 holes located within the riparian area of the Crystal
River, and the remaining 14 holes interspersed among upland and wetlands. An alternative plan proposed that all 18 holes be kept out of the riparian area; however, this plan included a housing development within the Crystal River riparian area. The primary issues and concerns associated with the
proposed development were the potential impacts to the ecology of riparian habitat adjacent to the
Crystal River, and potential impacts to water quality within the river and adjacent wetlands. Objectives of the ERDC were to evaluate potential impacts to riparian zone habitat associated with the
Crystal River, and evaluate the approach taken by the applicant’s consultant using the Pesticide Root
Zone Model (PRZM), which addressed potential transport of NPSP to the river.
The Crystal River is a highly sinuous system that flows from the southern end of Glen Lake approximately 15 river miles before entering Lake Michigan. The river meanders through topography comprised primarily of a series of dunes and swales, characterized as the “Wooded Dune and Swale
Complex” by the Michigan Natural Features Inventory. This natural community type apparently is
unique to the Lower Peninsula of Michigan. The river is heavily used for recreational canoeing during summer months.
Assessment by ERDC. After conducting a site evaluation and investigating the literature and
other sources of information, ERDC concluded that the proposed development within the riparian
area of the Crystal River (including both proposed alternatives) would have negative consequences
to the ecology of the system, and negatively impact water quality in the river.
Impacts to Riparian Habitat. Construction and development of the four holes in the riparian area
would involve significant clearing of riparian vegetation. Two of the holes would occur entirely on
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one side or the other of the river and run parallel to the river channel; a third hole would have golfers
teeing off directly across the river from the tee box; the fourth hole parallels the river but golfers
would tee off directly upstream to another fairway paralleling the river.
The loss of riparian habitat on the proposed site may appear insignificant because of the relatively
small amount of acreage proposed for conversion. However, the loss of habitat along the river would
create a fragmented riparian corridor leading to a break in continuity that many organisms require
for movements among habitats. Based on habitat characteristics observed during a site visit, the site
likely supports a diversity of animal life, including numerous species of breeding and wintering
birds, reptiles, amphibians, large and small mammals, and invertebrates. The site also likely provides suitable habitat for a diversity of both neotropical and nearctic migrant birds as they move to
and from seasonal ranges. Due to the relatively undisturbed habitat present on the site, the juxtaposition of both upland ridges and wetland swales, and the proximity of open water in the Crystal River,
any clearing or development within the proposed site will substantially reduce or eliminate suitable
habitat for many species of plants and animals.
Effects on Water Quality. Pesticides applied to golf courses to control weeds, insects, burrowing
mammals, and other pest species have proven to be harmful to wildlife. Several examples of direct
and indirect effects of pesticides on wildlife were cited in an ERDC report to the District. The PRZM
was used by the applicant to assess the extent to which pesticides could leach through the soil profile,
reach groundwater, and move offsite (i.e., into the Crystal River). Either plan appears to have nearly
the same golf course surface area for application of fertilizers, herbicides, and pesticides. The alternative plan replaces the impact of a golf course with a housing project.
There are potential water quality impacts associated with housing developments in the riparian zone.
First, construction will disrupt soil that likely will run off into adjacent wetlands and the river channel. Second, any lawns associated with homes will likely be treated with fertilizers, herbicides, and
pesticides. The use of these chemicals typically is not regulated under conditions used at most golf
courses. Third, if septic systems are constructed for these homes, there is potential for movement of
wastewater into wetlands (and groundwater) and the river channel. Finally, construction of housing,
roads, and driveways will increase the amount of impervious surface area potentially impacting surface water quality and quantity entering wetlands and the Crystal River.
Findings in the Corps’ Environmental Assessment.
Impact on riparian habitat. The project would have major, long-term, negative impacts on the terrestrial and aquatic biota. Construction along the shoreline would eliminate/alter habitat for amphibious animals and other organisms that require the natural land-water transitional habitat. A variety of
organisms would be displaced from their habitat by impacts of the proposed construction and resulting use. Housing development would have a greater impact than a golf course development. The
newly created landscaped upland would furnish habitat for those few species adapted to uplands.
Implementation of the proposed activity would impact upon the ecology and integrity of valuable resources: wetlands, migratory bird stopover and foraging point, globally rare habitat limited to the
Great Lakes region and of national and international significance. Although the entire site is clearly
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of high quality and significance, the value of the riparian habitat is considerably higher than habitats
outside the riparian zone.
Impacts on water quality. The Detroit District found that the work would negatively impact an area
that filters rainfall, runoff, groundwater, and floodwaters that would otherwise directly enter the waterway, and would replace it with a new source area for runoff pollutants (e.g., lawn fertilizers, herbicides, pesticides, road salt, oil, grease, and septic runoff/leachate). This would cause a long-term
negative impact on water quality. Reductions of riparian vegetation along the waterway would cause
major adverse impacts to water chemistry, temperature, and turbidity. Failure of septic systems
would result in very serious and very likely significant, adverse impacts to water quality.
Clearing and fertilization within the riparian area, particularly within 30 m of the river, would have
the greatest potential impact. Inclusion of substantial riparian buffers and avoidance of the riparian
area of the Crystal River would substantially reduce, but not eliminate, the potential for significant
impact.
Final Decision. Both of the proposed alternative designs for the golf course and housing development were not in the overall public interest, and did not comply with Section 404(b)(1) guidelines as
designed. The DE stated that although the applicant’s preferred alternative, which was development
of a course located within and adjacent to the Crystal River riparian zone, would have benefits to
economics and rights of property ownership, it would have significant adverse impacts on conservation and overall ecology, terrestrial biota, wetlands, visual aesthetics, recreation, safety, and designated scenic and recreational values. Additionally, the cumulative impact of the loss of riparian habitat would be significant. The DE also suggested the proposed development would have significant
impact to water quality and the aquatic biota, have potential adverse impacts on water supply and
conservation, and be contrary to the Section 404(b)(1) guidelines.
The District Engineer did recommend an alternative that would not be contrary to the overall public
interest and would meet Section 404(b) (1) guidelines:
• Confining the entire course to an area outside of the riparian zone of the Crystal River.
• Mitigating to include the permanent conservation of approximately 47 acres of land within
and adjacent to the Crystal River riparian zone (owned or controlled by the applicant).
• Developing a detailed, enforceable water quality monitoring plan.
• Further reducing the wetland impact and avoidance of the riparian corridor in other areas of
the proposed project.
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Haile Gold Mine Supplemental EIS Mitigation Plan – Conceptual Plan
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Introduction
The Carolina heelsplitter (Lasmigona decorata) is a federally listed endangered
freshwater mussel species with 11 extant populations within the following river basins:
Savannah River Basin (Cuffytown and Turkey creeks), Santee Cooper River Basin
(Rocky Creek, Fishing Creek, Gills Creek, Waxhaw Creek, Cane Creek, Red Bank
Creek, and Six Mile Creek), and Pee Dee River Basin (Lynches River and Goose Creek).
Each population is small, isolated, and highly vulnerable to extirpation.

Environmental Banc & Exchange contracted with Alderman Environmental Services,
Inc. to complete surveys for the Carolina heelsplitter in Flat Creek and provide
recommendations for habitat/landscape management.

Methods
In general, surveys were completed under good conditions with the water low, slightly
turbid, and substrates free of detritus. Visual, tactile, and assisted visual using batiscopes
were used to survey for L. decorata within streams associated with proposed EBX
properties and within Flat Creek below the Constable Road (S-99) bridge crossing
(Figure 1).

Landscapes and habitats associated with proposed EBX properties were assessed for
needed habitat improvements.
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Results and Discussion

Survey station results are provided within the appendix.

One live and 1 shell of L. decorata were documented associated with proposed EBX
properties downcreek from Overbrook Road in Flat Creek. The live individual was 47
mm in length (smallest of all L. decorata observed during current study); therefore, this
represents recent reproduction within this creek reach. Additionally, 14 live L. decorata
were documented within Flat Creek downcreek from Constable Road (S-99). At least 6
age classes are represented within the group of 15 live L. decorata observed in Flat
Creek. Location, length, and tag data are provided in Table 1. Given that the species is
relatively common in Flat Creek near Constable Road, and several age classes are present
within the subbasin, this population of L. decorata should be considered viable. Pictures
of all L. decorata documented from this study are provided in Figures 2 – 6.

As seen in many Piedmont creeks in North and South Carolina, the upper reaches of Flat
Creek are presently downcutting through accumulated sediments produced by past
agricultural and silvicultural landuses. The resulting incised creek within these areas not
only cuts downward but also laterally, thus causing unstable banks and significant
instream sedimentation (Figure 7 from Flat Creek downcreek from Overbrook Road). In
time, Flat Creek within these “unstable” reaches will reach bedrock, and the creek banks
will stabilize (Figure 8 from lower Flat Creek downcreek from Constable Road). Long
term landscape conservation throughout the Flat Creek Subbasin will help accelerate this
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process toward having stable creek banks throughout the subbasin. The most important
conservation strategy for the Carolina heelsplitter is to acquire and properly manage as
much land as possible within the subbasin.

Management Recommendations
Figures 9 and 10 identify areas where management may be necessary to improve aquatic
habitats associated with potential EBX properties along Flat Creek and its tributaries:
Project 1. Replant food plot in terrace plain, replant access road to top of hill; and add
water bars to road. Location: 34.67476 N, 80.53998 W
Project 2. Add water bars to road running up 2 hills; close road; and revegetate road.
Intermittent stream at this location needs structure to transmit flows to be level spread
into the Flat Creek terrace plain. Location: 34.67125 N, 80.54083 W.
Project 3. Close road in terrace plain and revegetate with native mast producing trees.
Location: 34.67007 N, 80.53909 W
Project 4. Level spread tributary stream flows into Flat Creek terrace plain. Location:
34.67052 N, 80.53980 W.
Project 5. Close road and replant along terrace plain.
Project 6. Close road and replant down to food plot in terrace plain.
Project 7. Replant food plot in terrace plain. Location: 34.66513 N, 80.53893 W
Project 8. Remove road; put in water bars to level spread stormwater into landscape;
replant road. Uphill extent of road to be removed is at 34.66397 N, 80.54408 W.
Project 9. Remove road from areas within or near Flat Creek terrace plain; add water
bars; replant.

5

Project 10. The roadside ditch system is draining into an unnamed tributary. Level
spread stormwater into proposed EBX property instead of having direct discharge in the
unnamed tributary. Location: 34.70549 N, 80.54346 W.
Project 11. The same situation seen at project 10 exists here; however, at this site,
turkey farm runoff is being carried by the unnamed tributary (extremely high nutrient
load). The same recommendations apply to this project. Location: 34.70414 N,
80.54591 W.
Project 12. Apply same principles as seen in project 10. Location: 34.70173 N,
80.54797 W.
Project 13. There is direct discharge of road ditch runoff to Little Double Branch.
Stormwater needs to be diverted and level spread into the landscape.
Location: 34.69900 N, 80.55105 W.
Project 14. Extremely serious erosion and sedimentation issues occur at this road
crossing of Big Double Branch. There is direct discharge of road ditch runoff to Big
Double Branch. Stormwater needs to be diverted and level spread into the landscape.
Location: 34.69655 N, 80.55679 W.
Project 15. The road crossing of this tributary needs to be better managed. Location:
34.69812 N, 80.54717 W.
Project 16. This part of the on property road network needs to be removed, to have
water bars added, and to be replanted in native vegetation. Significant erosion,
sedimentation, direct stream impacts, and riparian corridor impacts exist within this part
of the road network. Most of the game stands associated with this part of the road
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network can be accessed from other nearby roads. The terminal points are located near
game stands 43, 6, and 14. One terminus is located at 34.68795 N, 80.55180 W.
Project 17. It appears that the road crossing this tributary to Little Double Branch is
managed by Lancaster County. Discussions should be held with the managers of this
road to consider road removal or better road management to prevent direct discharge of
road ditch runoff into the tributary.

General Management Recommendations. Food plots located within 200 feet,
measured horizontally, of any perennial stream should be revegetated with native, mast
producing trees. All large fields on the property should be allowed to pass through
succession to produce a mature, relatively natural woodland. It may be of value to
accelerate this process by planting hardwoods within these fields.

If financial resources are available to maintain the road associated with projects 5 and 8,
it may be possible to maintain this road for future use.
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Table 1. Live Lasmigona decorata specimens observed from Flat Creek during the
present study
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Figure 1. Lasmigona decorata confirmed locations in 2007 and from past surveys
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Figure 2. Shell of L. decorata associated with proposed EBX property

Figure 3. Live L. decorata associated with proposed EXB property
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Figure 4. Specimens of L. decorata observed within first survey station (20070321.1jma)
downcreek from Constable Road. Note: Specimen with observed tag number M344 has
holes present on both valves near the umbos. This animal will probably die in the near
future.
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Figure 5. Six of 9 live specimens of L. decorata observed within second survey station
(20070321.2jma) downcreek from Constable Road
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Figure 6. Three of 9 live specimens of L. decorata observed within second survey station
(20070321.2jma) downcreek from Constable Road
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Figure 7. Typical unstable banks within upper incised reaches of Flat Creek
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Figure 8. Typical stable banks seen in lower Flat Creek downcreek from Constable
Road
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Figure 9. Areas within the lower proposed EBX property needing management actions
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Figure 10. Areas within the upper proposed EBX property needing management actions
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APPENDIX – Survey station results from the Flat Creek
Subbasin
PROJECT: EBX Carolina heelsplitter survey
TARGET SPECIES: Federally listed endangered Carolina heelsplitter (Lasmigona
decorata)
BIOLOGISTS: John Alderman
Jeffrey West
SCDNR Endangered Mussel Survey Permit Authorization: November 25, 2002
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
STATION 20070313.1jma
LOCATION: Flat Cr., upcreek from Overbrook Rd. (34.67767 N, 80.54167 W) up
to Big Double Br. (34.68270 N, 80.55070 W), Lancaster County, South Carolina
SURVEY DATE: March 13, 2007
SITE COMMENTS: Heavy sediment load; much bedload transport
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:
BANK STABILITY:

Stream
Run, riffle, slack, pool
Very shallow to shallow
75
Clay, silt, sand, gravel, cobble, boulder, bedrock
Normal and unconsolidated
Common
Low
Evidence (gnawed sticks)
Low
Present
11+ meters
2.5+ meters
Unstable with some erosion/undercutting and some
areas stable
BUFFER WIDTH:
Narrow to Wide
RIPARIAN VEGETATION: Wooded, shrub-brush
LAND USE:
Natural, timber, rural
18

PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:

40+
Extensive
At least one
Slightly turbid
Normal

HABITAT (CONTINUED):
WEATHER:

Sunny, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual; tactile
4.0 person-hours

FRESHWATER MUSSELS:
Villosa delumbis – 1 live male (35 mm); 5 shells
OTHER TAXA:
Corbicula fluminea - Uncommon
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070313.2jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. from Big Double Branch up to Duckwood Road (34.67768 N,
80.55886 W), Lancaster County, South Carolina
SURVEY DATE: March 13, 2007
SITE COMMENTS: Slumping and scoured banks common; significant bedload
transport but with some areas of stable substrate
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, riffle, slack, pool
Very shallow to shallow
80
Clay, silt, sand, gravel, cobble, boulder
Normal to unconsolidated
Common
Low
Evidence (gnawed sticks)
Low
Present
7.5+ m
2.5+ m
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HABITAT (cont.):
BANK STABILITY:

Unstable (slumping and scoured banks common)
with some areas with erosion/undercutting and
limited areas with banks considered very stable
BUFFER WIDTH:
Wide
RIPARIAN VEGETATION: Wooded, shrub-brush – some areas with recently
Clearcut/poor quality buffers
LAND USE:
Natural, timber, rural
PERCENT COVER:
10
WOODLAND EXTENT:
Extensive
NATURAL LEVEES:
At least one
VISIBILITY:
Slightly turbid
WATER LEVEL:
Normal
WEATHER:
Sunny, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual/tactile
4.0 person hours

FRESHWATER MUSSELS:
Strophitus undulatus – 1 old valve
Villosa delumbis – 2 shells
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070314.1jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. from downcreek property line (34.66280 N, 80.53555 W) up to
sandbar (34.66585 N, 80.53654 W), Lancaster County, South Carolina
SURVEY DATE: March 14, 2007
SITE COMMENTS: Banks slumping in places; very heavy sediment load
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, slack, pool
Shallow
50
Clay, silt, sand, gravel
Normal to unconsolidated
Present
Average to high (in places)
Evidence (gnawed sticks)
Low
Present
11+ m
2.25+ m
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Unstable with some erosion/undercutting
Wide
Wooded, shrub-brush
Natural, timber, rural
65
Extensive
At least one
Slightly turbid
Normal
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual, tactile
1.5 person-hours

FRESHWATER MUSSELS:
Lasmigona decorata – 1 shell (88 mm)
Villosa delumbis – 1 male shell
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070314.2jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. from sandbar (34.66585 N, 80.53654 W) up to location of live L.
decorata (34.67082 N, 80.53949 W), Lancaster County, South Carolina
SURVEY DATE: March 14, 2007
SITE COMMENTS: Much bank slumping
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, slack, pool
Shallow
60
Clay, silt, sand, gravel
Normal and unconsolidated
Common
Average
Evidence (gnawed sticks)
Moderate
Present
11+ m
2+ m
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Unstable with some erosion/undercutting
Wide
Wooded, shrub-brush
Natural, timber, rural
60
Extensive
At least one
Slightly turbid
Normal
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual/tactile
4.33 person hours

FRESHWATER MUSSELS:
Lasmigona decorata – 1 live: 47 mm (M342, M343)
Strophitus undulatus –2 shells
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070314.3jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. from sandbar (34.67082 N, 80.53949 W) up to sandbar (34.67223
N, 80.53970 W), Lancaster County, South Carolina
SURVEY DATE: March 14, 2007
SITE COMMENTS: Bank slumping common
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, riffle, slack, pool
Shallow
70
Clay, silt, sand, gravel
Normal and unconsolidated
Common
Average to high
Evidence (gnawed sticks)
Moderate
Present
11+ m
2+ m
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Unstable with some erosion/undercutting
Wide
Wooded, shrub-brush
Natural, timber, rural
50
Extensive
At least one
Slightly turbid
Normal
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual/tactile
0.5 person hours

FRESHWATER MUSSELS:
None
OTHER TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070315.1jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. from sandbar (34.67223 N, 80.53970 W) up to Overbrook Rd.
(34.67761 N, 80.54138 W), Lancaster County, South Carolina
SURVEY DATE: March 15, 2007
SITE COMMENTS: Much bank slumping and scour
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, slack, pool
Shallow
65
Clay, silt, sand, gravel, cobble, boulder
Normal and unconsolidated
Common
Average to high
Evidence (gnawed sticks)
Low
Present
11+ meters
2.5+ meters
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Unstable with some erosion/undercutting
Wide
Wooded, shrub-brush
Natural, timber, rural
50
Extensive
At least one
Slightly turbid
Normal
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual, tactile
4.0 person-hours

FRESHWATER MUSSELS:
Strophitus undulatus – 1 shell
Villosa delumbis – 1 live male, 1 gravid female, 3 shells
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070321.1jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. downcreek from Constable Rd. near 34.63368 N, 80.46285 W;
Lancaster County, South Carolina
SURVEY DATE: March 21, 2007
SITE COMMENTS: L. decorata mostly found along right shore
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, riffle, slack, pool
Shallow
70
Clay, silt, sand, gravel, cobble, boulder, bedrock
Normal and unconsolidated
Rare
Average
Evidence (gnawed sticks)
Low
None
8.6+ meters
1.5+ meters
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Very stable
Wide
Wooded, shrub-brush
Natural, timber, rural
80
Extensive
At least one
Slightly turbid
Normal
Sun-Cloud, cool

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual, tactile
2.0 person-hours

FRESHWATER MUSSELS:
Lasmigona decorata – 5 live: 86 mm (M344, M345), 68 mm (M346, M347), 54 mm
(M348, M349), 82 mm (M350, M351), 61 mm (M352, M353)
Elliptio complanata – 23 live
Elliptio angustata – 1 live
Elliptio producta – 1 live
Villosa delumbis – 1 live male
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070321.2jma
BIOLOGISTS: John M. Alderman
Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Flat Cr. downcreek from Constable Rd. (34.63229 N, 80.45631 W),
Lancaster County, South Carolina
SURVEY DATE: March 21, 2007
SITE COMMENTS: Within 50 meters upcreek and downcreek from the above
latitude/longitude; most Lasmigona decorata found along right descending shoreline in
clay bank
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, slack, pool
Shallow
50
Clay, silt, sand
Normal and unconsolidated
Present
Average
Evidence (gnawed sticks)
Low
Present
9+ meters
1.5+ meters
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Very stable
Wide
Wooded, shrub-brush
Natural, timber, rural
70
Extensive
At least one
Slightly turbid
Normal
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual, tactile
1.0 person-hour

FRESHWATER MUSSELS:
Lasmigona decorata – 9 live: 78 mm (M354, M355), 74 mm (M356, M371), 68 mm
(M358, M357), 76 mm (M360, M359), 58 mm (M362, M361), 63 mm (M364, M363), 60
mm (M366, M365), 71 mm (M368, M367), 62 mm (M370, M369)
Elliptio complanata – 16 live
Elliptio angustata – 1 live
Villosa delumbis – 2 live males
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070322.1jma
BIOLOGISTS: John M. Alderman
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Big Double Branch from near confluence with Little Double Branch
upcreek ~300 meters, Lancaster County, South Carolina
SURVEY DATE: March 22, 2007
SITE COMMENTS: High quality stream with stable banks (mostly)
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, riffle, slack, pool
Very shallow
90
Silt, sand, gravel, cobble, boulder, bedrock
Normal
Present
Low
Evidence (gnawed sticks)
None
None
up to 5+ meters
1+ meters
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Very stable
Wide
Wooded, shrub-brush
Natural, timber, rural
90
Extensive
At least 1 large
Clear
Normal
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual, tactile
0.7 person-hours

FRESHWATER MUSSELS:
Villosa delumbis – 1 male shell, 1 fragment
OTHER DOCUMENTED TAXA:
Corbicula fluminea
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PROJECT: EBX Carolina heelsplitter survey
STATION: 20070322.2jcw
BIOLOGIST: Jeffrey West
U.S. FISH AND WILDLIFE SERVICE ES PERMIT: TE065756-0
S.C. DEPARTMENT OF NATURAL RESOURCES AUTHORIZATION:
November 25, 2002
LOCATION: Little Double Br. from near confluence with Big Double Branch upcreek
~300 meters, Lancaster County, South Carolina
SURVEY DATE: March 22, 2007
SITE COMMENTS: Much algae
HABITAT:
WATERBODY TYPE:
FLOW:
RELATIVE DEPTH:
DEPTH (%<2 FEET):
SUBSTRATE:
COMPACTNESS:
SAND/GRAVEL BARS:
WOODY DEBRIS:
BEAVER ACTIVITY:
WINDTHROW:
TEMPORARY POOLS:
CHANNEL WIDTH:
BANK HEIGHT:

Stream
Run, riffle, slack, pool
Very shallow
100
Silt, sand, gravel, cobble, boulder, bedrock
Normal
Common
Low
None
None
None
up to 5+ meters
1+ meters
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HABITAT (cont.):
BANK STABILITY:
BUFFER WIDTH:
RIPARIAN VEGETATION:
LAND USE:
PERCENT COVER:
WOODLAND EXTENT:
NATURAL LEVEES:
VISIBILITY:
WATER LEVEL:
WEATHER:

Very stable with some erosion/undercutting
Wide
Wooded, shrub-brush
Natural, timber, rural
100
Extensive
Clear
Low
Sun-Cloud, warm

TECHNIQUES AND SURVEY TIME:
TECHNIQUES:
SURVEY TIME:

Visual/tactile
0.3 person hours

FRESHWATER MUSSELS:
None
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APPENDIX K
Distribution and Status
of the
Sandhills Chub and Pinewood Darter

Tiff' Jormral of the Ehsha Mitchell Scicntlfu: Soc,rl;•, 107(2), 1991 , pp. 61-70

DISTRIBUTION AND STAT US OF THE SANDHILLS
CHUB. Semotilus lwnbee, AND THE PlNEWOODS
DARTER, Etheostoma mariae
FRED C. ROHDE

North Carolina Division ofMarine Fisheries.
127 Cardinal Drfre _Excensio11,
Wilming1011, NC 28405-3845
RUDOLF G. ARNDT
Faculty ofNatural Sciences and Mathematics,
Stockton State College,
Pomona. NJ 08240

Abstract: Fishes of seven North Carolina and South Carolina river systems were
sampled 10 determine the distribution and current status oftwo fishes, the sandhills
chub Semoti/us lwnbee and the pinewoods darter Etlzeostoma mariae both en
demic lo the Carolina Sandbills area. A total of 261 localities in 15 counties was
sampled. The chub was found at 53 of these localities, and the darter at 37. The
chub could not be located at 11 (42%), and the darter at 9 (3 I%), of previously
known localities. [n many cases this was due to habitat deterioration caused by
man and the recent and highly successful reintroduction of the beaver. We found
the chub at 38 and the darter at 17 previously undocumented localities. We took
the chub in the Wateree River system. South Carolina. in which it was previously
not known. Both species at present are doing well, but, because of their limited
distributions, their status should be monitored.
Key Words: Semotilus l11mbee; Etheostoma mariae-, sandhills chub; pinewoods
darter; Carolina Sandhills.

INTRODUCTION
The Carolina Sandhills is lhe northeastern terminus ofa row ofdistinctive hills,
the Fall Line Hills, which extend in a discontinuous row from central North
Carolina through central Alabama to eastern Mississippi, and with their outer
margin located on the Fall Line (Duke, 1961 ). The Carolina SandhiUs land type
is best developed in south-central North Carolina (Hoke, Moore. Richmond and
Scotland counties) and in adjacent South Carolina (Chesterfield County). Here
the hills roll gently, with elevations of from 60 to I 50 m above sea level (Bartlett,
1967). Further south and southwest in Sou th CaroLina this land type becomes
progressively less distinctive (Snelson and Su11kus, 1978). The substrate is ofloose
sand, and typical vegetation is longleaf pine; pin oak, rurkey oak. and scrub oak
associations; and wire grass (Duke, 1961). The area is drained by numerous small,
fast-flowing and cold streams, and headwater tributaries are in a youthful stage
of development with well-marked, though ftai, drainage divides (Snelson and
Suttkus, 1978). The pronouncedly xeric conditions have resulted in the presence
of a number of rare plants and animals (Cooper ct al., 1977).
61
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Two fishes, the sandhills chub Semotilus /11mbee and the pinewoods darter
Etheostoma mariae are endemic to the Carolina Sandhills and adjacent areas.
The chub was described by Snelson and Suukus as recently as 1978; the darter
was described by Fowler in 1947. Little additional information has been published
on these localized fishes. Richards (1963) reviewed systematics of the darter, and
Rohde and Ross (I 987) reported on its life history based primarily on data from
one creek.. Menhinick ( 1987) slated that both the darter and the chub appear to
be restricted to he-,1dwater streams. some of which may be very small. and that
these habitats are easily impacted h>• man. Rohde and Ross ( 1987) sampled some
of the known sites of the darter. Recent work on the chub has focused on spawning
behavior (Woolcott and Maurakis, 1988). Olmsted and Cloutman ( 1979) reported
on the fishes of the Carolina Sandhills National Wildlife Refuge in Chesterfield
County. South Carolina. No study ofthe fish fauna ofthee01ire Carolina Sandhills
area has been made.
The Carolina Sandhills are increasingly being stressed by man in this agricul
tural, residential, and tourist area. Growth of the towns of Aberdeen, Pinehurst,
Pine Bluff, and Southern Pines has altered the local landscape. Damming of
headwaters to create ponds for golf courses and for their irrigation ltas changed
habitats and altered water flow regimes. Agriculture, lumbering, and road man
agement practices sometimes result in stream siltation, and the use of pesticides
may cause water pollution. Successful reintroduction of t he beaver Castor can
adensis (Taylor, 1985) bas converted much lotic to lentic habitat.
Because this chub and this darter are known only from the Carolina Sandhi.lls
area. their status is of concern to state and federal management agencies. Both
were listed as species of"Special Concern" in a 1975 North Carolina symposium
on threatened and endangered species (Cooper et al., 1977), by Men hi nick (1987),
and in a current North Carolina state species update (A. Braswell, North Carolina
State Museum of Natural Sciences, pers. comm., I 989). In South Carolina, the
state's Heritage Trust Program considers the chub to be threatened and the darter
on the edge of extirpation (K. Boyle, South Carolina Heritage Trust Program.
pers. comm., 1990). The American Fisherie.s Society lists both as specie.s of"Spe
cial Concern" (Williams et al. , 1989). Both were listed for possible addition to
the Fed~ral Threatened Species List in the U.S. Federal Register Vol. 50, No.
181, 18 September I 985.
Lo this study we summarize all available data on the distribution and smrus of
Semoti/11s lumbee and Etheostoma. mariae and augment it with our recent field
dnta. Summarized data on habit.it and fish species associations arc also presented.
MATERIALS AND METHODS
Distribution and abundance data were obtained from: I) literatme; 2) specimens
at the North Carolina State Museum of Natural Sciences and the United States
National Museum; 3) collections of Rohde and Ross (1987); 4) unpublished re
cords of D. Cloutman. E. Mcnhinick and V. Schneider (all pers. comm., 1988);
and 5) our field collections and observations.
We made collections with a 3.0 m x 1.2 m, 3.2 mm mesh nylon flat seine from
August 1988 through March I 991 at irregular intervals throughout the study
period. North Carolina Division ofEnvironmental Management (DEM) personnel
also made collections with a backpack electrofisher in the fall of 1988 and in 1he
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summer of 1990; four of these sites were also sampled by us with a seine. All
habitats at each site were sampled although habitats known to be preferred by
the chub and the darter were emphasized. Fishes in most collections were identified
in the field, counted and released, while coUcctions containing the chub and the
darter were preserved for later processing. These latter collections were subse
quently deposited at the Nonh Carolina State Museum of Natural Sciences. Data
on habitat (air and water temperatures, pH, stream depth, width and current
velocity, substrate and aquatic vegetation) and fish species associations were also
recorded.
Additional sites were selected but due to the presence of unsuitable environ
mental conditions such as no water, no water flO\v and/or the presence of highly
eutrophic conditions, these sites were not, or did not appear, capable ofsupporting
either species. Consequently, no collecting was possible or attempted, but 1he site
was noted as being visually surveyed and was map-plotted.
Emphasis in this study initially (J 988 and early 1989) was on sampling at aU
the previousl,y documented loc.alities in order 10 de1em1ine the current status of
the two fishes. In most of 1989. 1990. and 1991, sampling was intensified in that
area outside the periphery of the previously known distributions, with the goal
of determining the total range of these species.
Sandhills boundaries were plotled from county general soil maps publjshed by
the U.S. Dcpanment of Agriculture, Soil Conservation Service.
RESULTS
Study Area
Streams located in the upper Lumber River and in t he upper Little Pee Dee
River drainages and, to a lesser degree, on adjacent streams of the Broad. Cape
Fear, Congaree. Pee Dee, and Wateree rivers were sampled. This area includes
most of Moore, Richmond, and Scotland counties, Norlh Carolina, and Ches
terfield and Marlboro counties, South Carolina, as well as portions ofCumberland,
Hamett, Hoke, Lee, and Montgomery counties, North Carolina, and Calhoun,
Kersba,,.., Lancaster, Richland, and Sumter counties, South Carolina. A total of
203 seine collections was made at 200 sites. In addition, DEM personnel made
6 collections at 6 sites (4 of which we sampled). We visually surveyed an additional
59 sites (Fig. I). Localities sampled in Calhoun, southwestern Kershaw, Richland,
nnd Sumter counties (21 actual, I visual) are not figured. Detailed locality data
are available from the senior author.

Semotilus lumbee
This chub was previously known from 26 localities. primarily from
the upper Lumber River, but also from lhe Cape Fear and Pee Dee river drainages,
in both the Carolinas. It is currently known from 15 of these localities. lo addition,
we record it from 38 new localities, for a total of 53 currently-known sites (Fig.
2, Table 1).
Some of the new records significantly extend its range: the first records from
the Linle Pee Dec River drainage, as well as additional records from lower Drown
ing Creek, extend its distribution to the southeast; the first three sites in the Deep
River system extend it to the nonh; and one new site in the Lynches River system
S10111s. -
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Fu;;. I. Si1es sampled by seine (solid dots) and visually (open circles) for Semolilus lumbtt and
Etlreoslomo mariae in Nonh Carolina and Soulh Quolina, August 1988 through March 199 1. Dark

solid lines encompass the SandhiUs. lndita1ors of a few lo<ali1ies overlap.

extends it to the west (Fig. 2). On 23 September 1990, we 100k this chub at two
localities in a tributary to the east-central portion of the Waterce river in Kershaw
County, South Carolina, on our first effort to find this fish in this system. On 18
January 1991 , we took this chub nearby but on the western side of the Wateree.
Limited sampling by us nearby in the Broad and Congaree ri vers in January and
March 1991 has not revealed this fish in these drainages.
The range of the highly similar but much more widely distributed creek chub
Semotifus atromacula/11s is allopatric with that of the sandhills chub, and it es
sentially surrounds that of the latter (Lee and Platania, 1980). Snelson and Suttkus
(1978) report only one locality, located on the edge of the range. of S. lumbee,
where these two chubs occurred sympatrically, and we found two additional. and
also peripheral, localities of sympatry. At J 6 olber sites on the periphery of the
range of the sandhills chub in those river systems from which it was previously
known and in which we concentrated our sampling, i.e., the Pee Dee, Cape Fear,
and Wateree rivers, we took only the closcly-rela1ed creek chub whi.ch in 1hcse
rivers apparently replaced lbe sandhiUs chub. Thus, we believe we have delineated
the limits of the range of the sandhills chub in the Pee Dee and Cape Fear river
systems.
Habitat.-The sandhills chub prefers clear. cool, medium-current streams, a
sand/gravel substrate and no or little vegetation. It is most abundant in narrow

ROHDE AND ARNDT: DISTRIBUTION OF

Two SANDHLLLS FisHES

AIYER

65

N

...

~o

Fro. 2. Previously-known (,olid doas), newly-discovered (stors) ond Cl<tirpalod (open circles) lo
calities for Semo1//11s l11mbee io North Carolina and Soutb Carolina through Morch 1991.

(1.2 m lo 2.4 m wide) and shallow (0.15 m to 0.38 m deep) first order headwater
streams where it is the dominant, and sometimes the only, fish presenL Numbers
taken per collection ranged from O LO 80. For all captures, stream width was 0.9
m to 6.1 m (mean 2.8 m), water depth was 0.15 rn lo 1.2 m (mean 0.57 m),
substrate was sand or sand/gravel and current velocity ranged from 0.02 m/sec
to 0.67 m/sec (mean 0.22 m/sec). The water was clear, usually only slightly brown
stained, and pH ranged from 5.0 to 7.2 (mean 6.2). Submerged vegetation was
absent at 32 of the 53 sites, and, when plants were present, the chub was usually
present in deeper waters that lacked them. Thirty-nine fish SJX,'Cies were collected
witb S. lumbee. The most common (taken in 40% or more of the lumbee collec
tions} were pirate perch Aphredoderus sayanus (taken in 67% of collections), and
dusky shiner Notropis cummingsae (50%}.

E1heostoma mariae
Sra1us.-This daner has previously been recorded from 29 localities, all in the
upper Lumber and Linle Pee Dee river drainages. Additionally, Menhinick ( 1987)
reported on two unverified localities from the Pee Dee River drainage. However,
we did not collect ii at either of these two sites, and we presume theseextralimital
records to be based on misidentifications. Etheostoma mariae is currently known
from 20 of these 29 localities (Fig. 3, Table 2). We recorded it from 17 new sites:
I I in tributary streams of Drowning Creek; five in the upper Little Pee Dec River
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Table l
Scmotilus Jiunbee local hies previou:dy~lmown, c-xtirpaicd and recently discovered, b}' sunc aod <..'Ounty~

Staie and County

Number PrcviOU.5 Number ExtirKnown Locnlities pated Localities

Number
Localitics Present
Survt )'

Number New
Loca1i1ics

North Carolina
Cumberland
Hamett
Hoke
Montgomery

Moore
Richmond
Sootlllnd

I

I

0
3

(I

0

s

6

I
IS

0

I

4

I
0
4
2

10

s

0

0

4

4

I
13

Sou1h Carolina
Chesterfield
Kershaw
Marlboro
Tolals

0

6

2
4

26

II

3

2

2

47

32

drainage; and one in the Lumber River. Only one specimen was coUectcd at this
last site. the southern-most known in thjs system. Most of the new localities
represent p0pulations in additional streams and not merely additional records
from streams with known populations (Fig. 3).
Habitat. - The pinewoods daner prefers smaU, cool, fast-Howing first and sec
ond order streams with abundant submerged aquatic vegetation. Numbers taken
per collection ranged from 0 10 49. Stream wid1h was 1.2 m to 9. 1 m (mean 4.1
m), bul usuaUy was 2.1 m to 3.6 m wide. Capture depth was 0.25 m to l.2 m,
but usually was less than 0. 76 m. Substrate typically was sand or sand/gravel.
Current was swift and i:angcd from 0 .07 m/sec to 0.67 m/ sec (mean 0.3 1 m/sec).
Only a few specimens were found in streams with lower velocities. Water pH
ranged from 5.8 to 7.2 (mean 6.3). The water was clear and was usually stained
slightly brown by tannins.
Rooted aquatic vegetation was present at 30 of the 37 known sites. II consisted
of spadderdock Nuphar l111eum, pondweed Potamogeton dfrersifo/ius, golden club
Orontium {lf/uaticum, bur reed Sparganiwn america11um, rushes Juncus sp., and
arrowhead or related Sagiuaria sp. The daner was most abundant in dense rooted
vegetation, and few specimens were taken at sites that lncked it. Tbiny-seven fish
species were collected with E. mariae. The most common (taken in 40% or more
of the collections) were Nozropis cummi11gsae (taken in 74% of the collections),
Noturus i11Sig11is (60%), Aphredaderus saya1111s (54%), tesseUaled daner Etheos
toma almstedi (5 1%), and Semotih1s lumbee (43%). The piocwoods daner and
the sandhills chub were sympatric at 16 localities.
DISCUSSION

Semoti/11s lumbee
Because this ohub is larger, a stronger swimmer and is less restricted to a specific
habitat than is the daner, it is more difficult to collect, and thus its numbers are
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FJO. 3. Previously-known (solid dots), newly-disco·vercd (sta13) and cxtirp31od (open circles) lo
caUties for £thl!ostomu manae in Nonh Carolina and South Carolfna through March 199 J.

more likely to be underestimated than are those of the darter. We assume that
this chub bas been elttirpated from at least seven of the 11 sites from which it
was previously known as a result of significant habitat degradation resulting from
stream impoundment. Its absence at the other four sites could be real or due to
sampling error.
Although effort was not standard, the numbers ofchub we collected at resampled
sites are s.imilar to or higher than those taken in earlier years. Populations at the
53 known localities are apparently healthy, and habitat qunlity appears excellent.
None of these populations appear to be in jeopardy.

Etheostoma mariae
The darter is now absent from nine of the previously recorded sites, seven of
which arc due to habitat degradation. Several sites, including the type locality at
the outlet of Watson's Lake (Fowler, 1947), have been impounded, and other sites
suffer from severe euLrophication, including the only reported collection in South
Carolina, in which state this darter is now extirpated. The absence of recent
specimens from upper Drowning Creek (two sites) is enigmatic as the stream
appears in good condition and numerous other fish associates were collected.
Drowning Creek, however, bas apparently never supported a large population of
E. mariae as most records are of but a few fish. The creek is apparently larger
than that preferred by this darter and necessary vegetation is rare.
Again, although effort was oot standard, numbers of the darter collected at
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Table 2
£throstoma manar localities pre,'lously known. eXli.rpated and ttecntly discovtred, by stale and

county.

Number l<>caliSU11c and Cout1I)'

Number Previous Number Extir•
Known Lo<:'alities paled l<>calilies

ties Present
Surve)'

Number Ntw
Localities

Nonn Carolina
Hoke

Moore
Richmond
Robeson
&'Otland

0

0

l

2

14

6

14

4

0

6

0
10

0

l

6
2
2

2

13

5

0

0

~9

9

37

17

Sou1h Car91inn

Marlboro
Tolnls

resarnpled sites are similar 10 or higher than 1hose ta.ken in prior collections. The
10 be healthy as based on numbers 13.ken and on
high quali1y ofhabitn1. None of these populations appear 10 be in jeopardy.
We noted a close association between the numbers of the darter and lheprcsence
ofhighway bridges: the cleared highway rights-of-way and their associated bridges
increase available su.nligb l and this facilitates growth of aquatic vegetation; in
similar tree-shaded streams we noted less vegetation and fewer specimens or the
daner.

37 .known populations appear

RECOMMENDATIONS
Although both the chub and lhe daner continue lo do well, both should continue
to be closely monitored because of their small rdnges. Many populations of both
have already been extirpatcd. and development of the area will undoubtedly
continue. The two threalS are man and !he be.aver. The beaver in North Carolina
had been eradicated by 1897, but its reintroduction and protection beginning in
1939 have been highly successful (Taylor, 1985). Tn Moore County, Nonh Car
olina, we noted four beaver-dammed streams, three large man-made lakes, and
three smaller man-made impoundments at former sites for these fishes. Dams
change lotic to lentic habitat, and specifically, reduce current, alter water tem
perature regimes (increase tcmJ)e"ratures), change the substrate to one of soft bot
tom and increase water depth. These conditions arc higbly dctrimemal 10 these
two fishes. Funher, they favor a much larger number of 1Varm water species such
as pickerel Esox spp., redbreast sunfish Lepomis a11ritus, bluegill L. macrochir11s,
and largemouth bnss Microprems sa/moides whkh presumably compete wilh, as
well as prey on, the chub and the darter.
As a specific example of the effect of beaver, F. F. Snelson (pers. comm.. 1990).
noted in his field notes for 30 June 1974 that a site in Sandy Run in Moore
County supp0rted a healthy population of both the chub and the darter and that
he collected 53 specimens ofboll1 species combined. He characterized the stream
as "a very nice small brook with a continuous run of good gradient bro.ken by
log-debris jams and riffies which form small pools with undercut banks." He also
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collected here chain pickerel Esox niger, Notropis cu111mi11gsae, Not11ru.r f11sig11is,
and Microp/enis salmoides. We visited this locality on 22 October 1988. Beaver
had impounded the site and there was no evidence of a brook. The six species
we took were Notropis cwnmingsae, creek chubsucker Erimy.011 ob/011g11s, Aphre
dodems sayamis, blackbanded sunfish En11eaca111hus choetodo11. blucsponed sun
fish£. g/orlosus, and dollar sunfish Lepomis margi11atrLr, all typical oflentic waters.
Construction in the Sandhills which involves any po1en1ial alteration of high
quality streams should be reviewed and regulated by the appropriate state agencies,
such as the North Carolina Wildlife Resources Commission, the North Carolina
Division of Environmental Management, and the South Carolina Wildlife and
Marine Resources Department, and the beaver should be managed to safeguard
habitat for the sandbills chub and the pinewoods darter.
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APPENDIX L
Threatened and Endangered Species Assessments

Federal Threatened and Endangered Species Evaluation
Tract 0
TMS: 0114-00-021.01
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 376 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded
except for several wildlife food plots, a beaver pond and forest management roads.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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Figure 1: Location Map
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2.0 METHODOLOGY:
On September 16, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0821 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was wholly or partially designated as critical habitat for Carolina
Heelsplitter.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/27/2019, 9/16/2019, 9/18/2019, 9/20/2019, and
9/24/2019 for a more thorough evaluation. During these surveys, plant communities and habitats
were observed and noted to determine if they matched habitat types where the listed species have
the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
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four predominant vegetative communities (Granite Flatrock, Mesic Mixed Hardwood Forest,
Oak Hickory Forest, and Bottomland Hardwoods).
Granite Flatrock
Extrusive or intrusive granite/gneissic material as more or less flat outcrops, but usually with at
least some rolling topography. Elevation is essentially the same as the surrounding ground.
Canopy species tend to be diverse, but individual plants are often stunted. Juniperus virginiana,
Ulmus alata, Quercus alba, Q. prinus, Pinus echinata and Gleditsia triacanthos are often seen as
trees on Flatrocks. In general, canopy species present may be the same as those from
immediately surrounding communities and are not especially indicative of the Flatrock
community. The same is true for shrubby and/or understory species. On the other hand, the
herbaceous flora of Granitic Flatrocks is highly specialized, and a large number of endemic
species occur on them. Most of these endemics are quite rare and are especially sensitive to
disturbance. Other than the elements of concern, the herbaceous flora of Flatrocks may include
Erythronium americanum, Hypericum gentianoides, various species of Rubus, Andropogon,
Juncus, Fimbristylis, Yucca, Aster and Chrysopsis. A number of bryophyte genera are known
from these Flatrocks. Some of these are considered important bare-rock colonizers, leading the
way for the vegetational succession of vascular plants.
Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.
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Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
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Figure 2: Site Aerial

Tract 0

Created by: Mac Baughman

Date: 11/8/2019

Aerial photo

2,000

1,000

0

Tract 0
2,000 Feet

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

³

LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has been designated as critical habitat for Carolina heelsplitters by the US Fish and
Wildlife Service. One of the 10 known surviving populations of the Carolina Heelsplitter occurs
in Flat Creek known as the Flat Creek/Lynches River population. A 2010 survey recorded only
57 individuals in the Flat Creek/Lynches River population of which 50 of these individuals
occurred within Flat Creek. During field investigations, the Carolina heelsplitter was not
observed. However, it is the opinion of Newkirk Forestry and Land Management, LLC that
there is an extremely high likelihood that the Carolina heelsplitter could occur on this tract given
the fact that Flat Creek adjoins and bisects this property. The numerous other unnamed streams
contained within this property also contribute to the water quality of Flat Creek and may support
their own populations of the Carolina heelsplitter.
Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
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¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. However, it is the opinion of
Newkirk Forestry and Land Management, LLC that the presence of granite flatrock habitats on
site and the known occurrence nearby at the 40 Acre Rock Heritage Trust Site suggest that there
is a high likelihood that Little amphianthus could occur on this tract.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
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June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was observed on this property.

The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
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The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.

This section was intentionally left blank
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5.0

CONCLUSION

Based upon the presence of Black-spored quillwort and available data from the USFWS and
DNR, it is the opinion of Newkirk Forestry and Land Management, LLC that the protection of
this site would be a proactive step in securing suitable habitat for the protected species listed in
this report. Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that
through active forest management the quality of habitats found on this property could be
improved for the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0821
Event Code: 04ES1000-2019-E-01658
Project Name: Tract 0

September 16, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707

1
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Project Summary
Consultation Code: 04ES1000-2019-SLI-0821
Event Code:

04ES1000-2019-E-01658

Project Name:

Tract 0

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.63893805231184N80.50180664940356W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's
jurisdiction.
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Final

https://ecos.fws.gov/ecp/species/3534#crithab
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 1
TMS: 0116-00-008.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 15 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The property is mostly wooded.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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2.0 METHODOLOGY:
On October 10, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2020-SLI-0029 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, neither the Heritage Trust Database nor the USFWS Critical Habitat
Portal indicated that there was any federally threatened and/or endangered species or critical
habitat on or near the site.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/27/2019 and 10/11/2019 for a more thorough evaluation.
During these surveys, plant communities and habitats were observed and noted to determine if
they matched habitat types where the listed species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
Tract 1

one predominant vegetative community (Oak Hickory Forest).
Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
During field investigations Carolina Heelsplitter was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for
Carolina Heelsplitter.
Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
Tract 1

During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
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layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
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During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2020-SLI-0029
Event Code: 04ES1000-2020-E-00059
Project Name: Tract 1

October 10, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707
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Project Summary
Consultation Code: 04ES1000-2020-SLI-0029
Event Code:

04ES1000-2020-E-00059

Project Name:

Tract 1

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.62718528321852N80.43543112993927W

Counties: Lancaster, SC

2

10/10/2019

Event Code: 04ES1000-2020-E-00059

3

Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
THERE ARE NO FWS MIGRATORY BIRDS OF CONCERN WITHIN THE VICINITY OF YOUR PROJECT
AREA.

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 10
TMS: 0114-00-017.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 15 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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2.0 METHODOLOGY:
On November 7, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2020-SLI-0117 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was not designated as critical habitat for Carolina Heelsplitter.
However, it is the opinion of Newkirk Forestry and Land Management, LLC that not being
designated as critical habitat was the result of a mapping error in the location of Flat Creek on
the USGS topographic map.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/27/2019, 9/24/2019, 10/1/2019, 10/9/2019, and
10/10/2019 for a more thorough evaluation. During these surveys, plant communities and
habitats were observed and noted to determine if they matched habitat types where the listed
species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
Tract 10

A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
one predominant vegetative community (Bottomland Hardwoods).
Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has not been designated as critical habitat for Carolina heelsplitters by the US Fish
and Wildlife Service. However, it is the opinion of Newkirk Forestry and Land Management,
LLC that not being designated as critical habitat was the result of a mapping error in the location
of Flat Creek on the USGS topographic map.
One of the 10 known surviving populations of the Carolina Heelsplitter occurs in Flat Creek
known as the Flat Creek/Lynches River population. A 2010 survey recorded only 57 individuals
in the Flat Creek/Lynches River population of which 50 of these individuals occurred within Flat
Creek. During field investigations, the Carolina heelsplitter was not observed. However, it is the
opinion of Newkirk Forestry and Land Management, LLC that there is an extremely high
likelihood that the Carolina heelsplitter could occur on this tract given the fact that Flat Creek
adjoins and bisects this property.
Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Tract 10

Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations Schweinitz's sunflower was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Schweinitz's sunflower.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
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Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
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The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2020-SLI-0117
Event Code: 04ES1000-2020-E-00251
Project Name: Tract 10

November 07, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707
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Project Summary
Consultation Code: 04ES1000-2020-SLI-0117
Event Code:

04ES1000-2020-E-00251

Project Name:

Tract 10

Project Type:

FORESTRY

Project Description: Forest Management
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.64634986758788N80.50253589151W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 13
TMS: 0092-00-033.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 104 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded
except for the foundation of an abandoned farmhouse and a forest management road.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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Figure 1: Location Map
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2.0 METHODOLOGY:
On September 16, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0822 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was wholly or partially designated as critical habitat for Carolina
Heelsplitter.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019 and 10/1/2019 for a more thorough evaluation.
During these surveys, plant communities and habitats were observed and noted to determine if
they matched habitat types where the listed species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
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four predominant vegetative communities (Mesic Mixed Hardwood Forest, Oak Hickory Forest,
Bottomland Hardwoods, and Chestnut Oak Forest).
Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.
Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
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Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.

Chestnut Oak Forest
Chestnut oak forest occurs on ridges and dry south-facing slopes, dominated by chestnut oak,
and with several other xeric-adapted oaks, pines and hickories. This community is characterized
by: Quercus prinus, Q. rubra, Q. alba, Q. coccinea, Q. velutina, Q. falcata, Pinus echinata, P.
virginiana, Carya glabra, C. tomentosa, Oxydendrum arboreum, Nyssa sylvatica, Acer rubrum,
Sassafras albidum, Castanea dentata (stump sprouts), Kalmia latifolia, Rhododendron minus,
Pyrularia pubera. The herbaceous flora of this community is usually very sparse.
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Figure 2: Site Aerial
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has been designated as critical habitat for Carolina heelsplitters by the US Fish and
Wildlife Service. One of the 10 known surviving populations of the Carolina Heelsplitter occurs
in Flat Creek known as the Flat Creek/Lynches River population. A 2010 survey recorded only
57 individuals in the Flat Creek/Lynches River population of which 50 of these individuals
occurred within Flat Creek. During field investigations, the Carolina heelsplitter was not
observed. However, it is the opinion of Newkirk Forestry and Land Management, LLC that
there is an extremely high likelihood that the Carolina heelsplitter could occur on this tract given
the fact that Flat Creek adjoins this property. The numerous other unnamed streams contained
within this property also contribute to the water quality of Flat Creek and may support their own
populations of the Carolina heelsplitter.
Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
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¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
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Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
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The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0822
Event Code: 04ES1000-2019-E-01660
Project Name: Tract_13

September 16, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707

1
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Project Summary
Consultation Code: 04ES1000-2019-SLI-0822
Event Code:

04ES1000-2019-E-01660

Project Name:

Tract_13

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.67347302104194N80.53355251629506W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's
jurisdiction.
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Final

https://ecos.fws.gov/ecp/species/3534#crithab
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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SPECIES

JAN

FEB

MAR

APR

MAY

JUN

3

breeding season

JUL

AUG

SEP

no data

survey effort

OCT

NOV

DEC

Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 18
TMS: 0114-00-018.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 35 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded
except for a forest management road.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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Figure 1: Location Map
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2.0 METHODOLOGY:
On September 16, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0823 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was not designated as critical habitat for Carolina Heelsplitter.
However, it is the opinion of Newkirk Forestry and Land Management, LLC that not being
designated as critical habitat was the result of a mapping error in the location of Flat Creek on
the USGS topographic map.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/26/2019 and 9/24/2019 for a more thorough
evaluation. During these surveys, plant communities and habitats were observed and noted to
determine if they matched habitat types where the listed species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
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A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
three predominant vegetative communities (Mesic Mixed Hardwood Forest, Oak Hickory Forest,
and Bottomland Hardwoods).

Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.
Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
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Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
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Figure 2: Site Aerial

Tract 18

LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has not been designated as critical habitat for Carolina heelsplitters by the US Fish
and Wildlife Service. However, it is the opinion of Newkirk Forestry and Land Management,
LLC that not being designated as critical habitat was the result of a mapping error in the location
of Flat Creek on the USGS topographic map.
One of the 10 known surviving populations of the Carolina Heelsplitter occurs in Flat Creek
known as the Flat Creek/Lynches River population. A 2010 survey recorded only 57 individuals
in the Flat Creek/Lynches River population of which 50 of these individuals occurred within Flat
Creek. During field investigations, the Carolina heelsplitter was not observed. However, it is the
opinion of Newkirk Forestry and Land Management, LLC that there is an extremely high
likelihood that the Carolina heelsplitter could occur on this tract given the proximity to Flat
Creek. The numerous other unnamed streams contained within this property also contribute to
the water quality of Flat Creek and may support their own populations of the Carolina
heelsplitter.
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Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
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width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
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The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0823
Event Code: 04ES1000-2019-E-01662
Project Name: Tract 18

September 16, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707

1
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Project Summary
Consultation Code: 04ES1000-2019-SLI-0823
Event Code:

04ES1000-2019-E-01662

Project Name:

Tract 18

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.64291857400005N80.50881846704408W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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SPECIES
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3
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SEP

no data

survey effort

OCT
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Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 19
TMS: 0114-00-019.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 44 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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2.0 METHODOLOGY:
On September 16, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0824 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was not designated as critical habitat for Carolina Heelsplitter.
However, it is the opinion of Newkirk Forestry and Land Management, LLC that not being
designated as critical habitat was the result of a mapping error in the location of Flat Creek on
the USGS topographic map.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/26/2019 and 9/24/2019 for a more thorough
evaluation. During these surveys, plant communities and habitats were observed and noted to
determine if they matched habitat types where the listed species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
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A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
three predominant vegetative communities (Oak Hickory Forest, Xeric Sandhill Scrub, and
Bottomland Hardwoods).

Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
Xeric Sandhill Scrub
Flat or hilly areas on driest parts of sandhills. Formed on deep, well-drained sands. The canopy is
dominated by Pinus spp. A recognizable subcanopy of Quercus laevis and some tall shrubs
usually occurs. Shrubby species include Gaylussacia frondosa, Vaccinium spp., Ceratiola
ericoides. The herbaceous layer varies considerably from site to site, but may include Stipulicida
setacea, Opuntia compressa, Arenaria caroliniana, Euphorbia ipecacuanhae, Warea cuneifolia.
Important grass genera are Aristida, Andropogon, Sporobolus and Triplasis.
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Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
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Figure 2: Site Aerial
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has not been designated as critical habitat for Carolina heelsplitters by the US Fish
and Wildlife Service. However, it is the opinion of Newkirk Forestry and Land Management,
LLC that not being designated as critical habitat was the result of a mapping error in the location
of Flat Creek on the USGS topographic map.
One of the 10 known surviving populations of the Carolina Heelsplitter occurs in Flat Creek
known as the Flat Creek/Lynches River population. A 2010 survey recorded only 57 individuals
in the Flat Creek/Lynches River population of which 50 of these individuals occurred within Flat
Creek. During field investigations, the Carolina heelsplitter was not observed. However, it is the
opinion of Newkirk Forestry and Land Management, LLC that there is an extremely high
likelihood that the Carolina heelsplitter could occur on this tract given the proximity to Flat
Creek. The numerous other unnamed streams contained within this property also contribute to
the water quality of Flat Creek and may support their own populations of the Carolina
heelsplitter.
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Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
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large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
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The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0824
Event Code: 04ES1000-2019-E-01664
Project Name: Tract 19

September 16, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707
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Project Summary
Consultation Code: 04ES1000-2019-SLI-0824
Event Code:

04ES1000-2019-E-01664

Project Name:

Tract 19

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.64218582049975N80.50731092009099W

Counties: Lancaster, SC
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 22
TMS: 0115-00-006.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 980 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded
except for several wildlife food plots, a beaver pond and forest management roads.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com

Tract 22
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Tract 22

Created by: Mac Baughman

Date: 11/8/2019

Location Map

6,800

3,400

0

Tract 22
6,800 Feet

Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong
Kong), swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS User Community

³

2.0 METHODOLOGY:
On September 30, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0847 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was not designated as critical habitat for Carolina Heelsplitter.
However, it is the opinion of Newkirk Forestry and Land Management, LLC that not being
designated as critical habitat was the result of a mapping error in the location of Flat Creek on
the USGS topographic map.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/27/2019, 9/16/2019, 9/18/2019, 9/20/2019, and
9/24/2019 for a more thorough evaluation. During these surveys, plant communities and habitats
were observed and noted to determine if they matched habitat types where the listed species have
the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
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A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
four predominant vegetative communities (Granite Flatrock, Mesic Mixed Hardwood Forest,
Oak Hickory Forest, and Bottomland Hardwoods).
Granite Flatrock
Extrusive or intrusive granite/gneissic material as more or less flat outcrops, but usually with at
least some rolling topography. Elevation is essentially the same as the surrounding ground.
Canopy species tend to be diverse, but individual plants are often stunted. Juniperus virginiana,
Ulmus alata, Quercus alba, Q. prinus, Pinus echinata and Gleditsia triacanthos are often seen as
trees on Flatrocks. In general, canopy species present may be the same as those from
immediately surrounding communities and are not especially indicative of the Flatrock
community. The same is true for shrubby and/or understory species. On the other hand, the
herbaceous flora of Granitic Flatrocks is highly specialized, and a large number of endemic
species occur on them. Most of these endemics are quite rare and are especially sensitive to
disturbance. Other than the elements of concern, the herbaceous flora of Flatrocks may include
Erythronium americanum, Hypericum gentianoides, various species of Rubus, Andropogon,
Juncus, Fimbristylis, Yucca, Aster and Chrysopsis. A number of bryophyte genera are known
from these Flatrocks. Some of these are considered important bare-rock colonizers, leading the
way for the vegetational succession of vascular plants.
Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.
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Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has been designated as critical habitat for Carolina heelsplitters by the US Fish and
Wildlife Service. One of the 10 known surviving populations of the Carolina Heelsplitter occurs
in Flat Creek known as the Flat Creek/Lynches River population. A 2010 survey recorded only
57 individuals in the Flat Creek/Lynches River population of which 50 of these individuals
occurred within Flat Creek. During field investigations, the Carolina heelsplitter was not
observed. However, it is the opinion of Newkirk Forestry and Land Management, LLC that
there is an extremely high likelihood that the Carolina heelsplitter could occur on this tract given
the fact that Flat Creek adjoins and bisects this property. The numerous other unnamed streams
contained within this property also contribute to the water quality of Flat Creek and may support
their own populations of the Carolina heelsplitter.
Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
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¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. However, it is the opinion of
Newkirk Forestry and Land Management, LLC that the presence of granite flatrock habitats on
site and the known occurrence nearby at the 40 Acre Rock Heritage Trust Site suggest that there
is a high likelihood that Little amphianthus could occur on this tract.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
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June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was observed on this property.

The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
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The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon the presence of Black-spored quillwort and available data from the USFWS and
DNR, it is the opinion of Newkirk Forestry and Land Management, LLC that the protection of
this site would be a proactive step in securing suitable habitat for the protected species listed in
this report. Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that
through active forest management the quality of habitats found on this property could be
improved for the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®

Tract 22

Appendix A

Tract 22

United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2020-SLI-0030
Event Code: 04ES1000-2020-E-00061
Project Name: Tract 22

October 10, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707
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Project Summary
Consultation Code: 04ES1000-2020-SLI-0030
Event Code:

04ES1000-2020-E-00061

Project Name:

Tract 22

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.63018133392728N80.47379104686371W

Counties: Lancaster, SC
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.

10/10/2019

Event Code: 04ES1000-2020-E-00061

1

USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 26
TMS: 0116-00-005.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 75 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The property is mostly wooded.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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2.0 METHODOLOGY:
On October 10, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2020-SLI-0031 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was not designated as critical habitat for Carolina Heelsplitter.
However, it is the opinion of Newkirk Forestry and Land Management, LLC that not being
designated as critical habitat was the result of a mapping error in the location of Flat Creek on
the USGS topographic map.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/26/2019, and 10/10/2019 for a more thorough
evaluation. During these surveys, plant communities and habitats were observed and noted to
determine if they matched habitat types where the listed species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
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A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
three predominant vegetative communities (Mesic Mixed Hardwood Forest, Oak Hickory Forest,
and Bottomland Hardwoods).
Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.

Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
Tract 26

Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has not been designated as critical habitat for Carolina heelsplitters by the US Fish
and Wildlife Service. However, it is the opinion of Newkirk Forestry and Land Management,
LLC that not being designated as critical habitat was the result of a mapping error in the location
of Flat Creek on the USGS topographic map.
One of the 10 known surviving populations of the Carolina Heelsplitter occurs in Flat Creek
known as the Flat Creek/Lynches River population. A 2010 survey recorded only 57 individuals
in the Flat Creek/Lynches River population of which 50 of these individuals occurred within Flat
Creek. During field investigations, the Carolina heelsplitter was not observed. However, it is the
opinion of Newkirk Forestry and Land Management, LLC that there is an extremely high
likelihood that the Carolina heelsplitter could occur on this tract given the fact that Flat Creek
adjoins and bisects this property. The numerous other unnamed streams contained within this
property also contribute to the water quality of Flat Creek and may support their own populations
of the Carolina heelsplitter.
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Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
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Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
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The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2020-SLI-0031
Event Code: 04ES1000-2020-E-00063
Project Name: Tract 26

October 10, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707
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Project Summary
Consultation Code: 04ES1000-2020-SLI-0031
Event Code:

04ES1000-2020-E-00063

Project Name:

Tract 26

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.62937642711046N80.45427984735758W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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probability of presence

SPECIES

JAN

FEB

MAR

APR

MAY

JUN

3

breeding season

JUL

AUG

SEP

survey effort

OCT

NOV

no data

DEC

Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 40
TMS: 0115-00-001.00
Lancaster County, South Carolina
November 12, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 12, 2019 for a site,
approximately 980 acres, in Lancaster County, South Carolina (Figure 1). The site is surrounded
by a mix of small farms and managed forest land. The site itself is currently mostly wooded
except for several wildlife food plots, hunt club buildings, a pond and forest management roads.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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2.0 METHODOLOGY:
On September 30, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0847 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was not designated as critical habitat for Carolina Heelsplitter.
However, it is the opinion of Newkirk Forestry and Land Management, LLC that not being
designated as critical habitat was the result of a mapping error in the location of Flat Creek on
the USGS topographic map.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/27/2019, 9/10/2019, 9/11/2019, 9/12/2019, and
9/16/2019 for a more thorough evaluation. During these surveys, plant communities and habitats
were observed and noted to determine if they matched habitat types where the listed species have
the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
Tract 40

A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
four predominant vegetative communities (Granite Flatrock, Mesic Mixed Hardwood Forest,
Oak Hickory Forest, and Bottomland Hardwoods).
Granite Flatrock
Extrusive or intrusive granite/gneissic material as more or less flat outcrops, but usually with at
least some rolling topography. Elevation is essentially the same as the surrounding ground.
Canopy species tend to be diverse, but individual plants are often stunted. Juniperus virginiana,
Ulmus alata, Quercus alba, Q. prinus, Pinus echinata and Gleditsia triacanthos are often seen as
trees on Flatrocks. In general, canopy species present may be the same as those from
immediately surrounding communities and are not especially indicative of the Flatrock
community. The same is true for shrubby and/or understory species. On the other hand, the
herbaceous flora of Granitic Flatrocks is highly specialized, and a large number of endemic
species occur on them. Most of these endemics are quite rare and are especially sensitive to
disturbance. Other than the elements of concern, the herbaceous flora of Flatrocks may include
Erythronium americanum, Hypericum gentianoides, various species of Rubus, Andropogon,
Juncus, Fimbristylis, Yucca, Aster and Chrysopsis. A number of bryophyte genera are known
from these Flatrocks. Some of these are considered important bare-rock colonizers, leading the
way for the vegetational succession of vascular plants.
Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.
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Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.
Tract 40

Figure 2: Site Aerial

Tract 40

Created by: Mac Baughman

Date: 11/8/2019

Aerial photo

2,700

1,350

0

Tract 40
2,700 Feet

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

³

LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has not been designated as critical habitat for Carolina heelsplitters by the US Fish
and Wildlife Service. However, it is the opinion of Newkirk Forestry and Land Management,
LLC that not being designated as critical habitat was the result of a mapping error in the location
of Flat Creek on the USGS topographic map.
One of the 10 known surviving populations of the Carolina Heelsplitter occurs in Flat Creek
known as the Flat Creek/Lynches River population. A 2010 survey recorded only 57 individuals
in the Flat Creek/Lynches River population of which 50 of these individuals occurred within Flat
Creek. During field investigations, the Carolina heelsplitter was not observed. However, it is the
opinion of Newkirk Forestry and Land Management, LLC that there is an extremely high
likelihood that the Carolina heelsplitter could occur on this tract given the fact that Flat Creek
adjoins and bisects this property. The numerous other unnamed streams contained within this
property also contribute to the water quality of Flat Creek and may support their own populations
of the Carolina heelsplitter.
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Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. However, it is the opinion of
Newkirk Forestry and Land Management, LLC that the presence of granite flatrock habitats on
site and the known occurrence nearby at the 40 Acre Rock Heritage Trust Site suggest that there
is a high likelihood that Little amphianthus could occur on this tract.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
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large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. However, it is the opinion
of Newkirk Forestry and Land Management, LLC that the presence of granite flatrock habitats
on site, the known occurrence at the 40 Acre Rock Heritage Trust Site, and the documented
presence on the adjoining property by Newkirk Forestry and Land Management, LLC suggest
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that there is a high likelihood that Black-spored quillwort could occur on this tract.

The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0847
Event Code: 04ES1000-2019-E-01711
Project Name: Tract_40

September 30, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707

1
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Project Summary
Consultation Code: 04ES1000-2019-SLI-0847
Event Code:

04ES1000-2019-E-01711

Project Name:

Tract_40

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.63459997224996N80.49018615999127W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
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SPECIES

JAN

FEB

MAR

APR

MAY

JUN

3

breeding season

JUL

AUG

SEP

survey effort

OCT

NOV

no data

DEC

Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

Federal Threatened and Endangered Species Evaluation
Tract 41
TMS: 0092-00-031.00
Lancaster County, South Carolina
November 8, 2019
_____________________________________________________________________________
1.0 INTRODUCTION:
The following report details the methodology and the assessment of survey results for a federally
threatened and endangered species evaluation completed November 8, 2019 for a site,
approximately 1,226 acres, in Lancaster County, South Carolina (Figure 1). The site is
surrounded by a mix of small farms and managed forest land. The site itself is currently mostly
wooded except for several abandoned agricultural fields, abandoned agricultural buildings,
abandoned farmhouse, and forest management roads.
The federally threatened and endangered species evaluation was conducted to determine the
occurrence of, or potential for, animal and plant species federally listed as endangered or
threatened existing within the boundaries of the referenced site. Completion of this survey was
directed by and complies with current state and federal regulations [Federal Endangered Species
Act of 1973 (16 USC 1531-1543), the South Carolina Non-Game and Endangered Species
Conservation Act of 1974 (58-2384), the Bald and Golden Eagle Protection Act (16 U.S.C. 668668c) and the Migratory Bird Treaty Act (16 U.S.C. 703-712)].

Post Office Box 746, Mt. Pleasant, South Carolina 29465-0746 ● 1887 Clements Ferry Road, Charleston, South Carolina 29492
Telephone: (843) 388-6585 ● Facsimile: (843) 388-6580 ● general@newkirkenv.com ● www.newkirkenvironmental.com
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Figure 1: Location Map
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2.0 METHODOLOGY:
On September 30, 2019, Newkirk Forestry and Land Management, LLC solicited an Official
Species List for the project site from USFWS. The request was assigned consultation code
04ES1000-2019-SLI-0846 and a response from USFWS was received the same day. A copy of
the Official Species List is attached to this report as Appendix A. For ease of reference in
context of the following discussion, the list is as follows:
Common Name

Scientific Name

Federal Status

Carolina Heelsplitter

Lasmigona decorata

Federal Endangered

Little Amphianthus

Amphianthus pusillus

Federal Threatened

Schweinitz's Sunflower

Helianthus schweinitzii

Federal Endangered

Smooth Coneflower

Echinacea laevigata

Federal Endangered

Black Spored Quillwort

Isoetes melanospora

Federal Endangered

Bald eagle*

Haliaeetus leucocephalus

Federally Protected

*Protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c) and the Migratory Bird Treaty
Act (16 U.S.C. 703-712).

Existing data from the South Carolina Department of Natural Resources (DNR) Heritage Trust
Database and the USFWS Critical Habitat Portal were reviewed to locate recorded occurrences
of threatened and endangered species and/or critical habitat within or near the subject site. At
the time of this report, this site was wholly or partially designated as critical habitat for Carolina
Heelsplitter.
As noted by DNR and USFWS, their records are not assumed complete and should not be
assumed entirely accurate or comprehensive. Field surveys, to identify the potential for suitable
on-site habitat, were conducted on 8/21/2019, 8/27/2019, 9/24/2019, 10/1/2019, 10/9/2019, and
10/10/2019 for a more thorough evaluation. During these surveys, plant communities and
habitats were observed and noted to determine if they matched habitat types where the listed
species have the potential to occur.
2.0

HABITAT CLASSIFICATIONS:

The following are a description and classification of the major habitats/community types
identified within the project area. Habitat classifications and descriptions generally follow those
described in “The Natural Communities of South Carolina” (1986) by John R. Nelson.
A recent aerial photograph of the site for reference is included as Figure 2. The tract consists of
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four predominant vegetative communities (Mesic Mixed Hardwood Forest, Oak Hickory Forest,
Bottomland Hardwoods, and Pasture).

Mesic Mixed Hardwood Forest
Canopy and understory are variously composed of many hardwoods including Fagus grandifolia,
Liriodendron tulipifera, Nyssa sylvatica, Oxydendrum arboreum, Quercus alba, Q. rubra, Q.
velutina, Liquidambar styraciflua, Acer rubrum, A. saccharum, Tilia heterophylla, Carpinus
caroliniana, Cornus florida, Ilex opaca, Hamamelis virginiana and Ostrya virginiana. Shrubby
species are usually numerous, and include Symplocos tinctoria, Styrax grandifolia, Kalmia
cuneata, Calycanthus floridus and Rhododendron nudiflorum. The herbaceous flora is fairly rich,
with many spring ephemerals especially in piedmont sites. Potential members of the herbaceous
layer include Goodyera repens, Chrysogonum virginianum, Hieracium venosum, Uvularia
perfoliata, Spigelia marilandica, Mitchella repens, Podophyllum peltatum, Sanguinaria
canadensis and Iris cristata.
Oak Hickory Forest
Upland slopes are dominated by a diverse assemblage of hardwoods (primarily oaks and
hickories) in combination with pines. A number of these sites have been converted to pine
plantations (Pinus echinata and Pinus taeda) in the past. Non-converted sites have many
hardwoods present with oaks and hickories the codominants. Typical canopy and subcanopy
species are Quercus alba, Q. velutina, Q. rubra, Q. marilandica, Q. stellata, Q. coccinea, Q.
prinus, Carya tomentosa, C. glabra, C. ovata, Acer rubrum, Cornus florida, Liriodendron
tulipifera, Pinus taeda, P. echinata, Nyssa sylvatica, Robinia pseudo-acacia and Oxydendron
arboreum. A high predominance of pines and sweet-gum generally indicates past disturbance.
The understory includes Oxydendron arboreum and Cornus florida. Shrubby species include
Euonymus americana, Calycanthus floridus, Viburnum spp., Symplocos tinctoria and Vaccinium
spp. The herbaceous layer varies considerably from site to site, but may include Cypripedium
acaule, Tipularia discolor, Chimaphila maculata, Goodyera pubescens, Desmodium nudiflorum,
Rhynchosia tomentosa, R. reniformis, Stylosanthes biflora and other species.
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Bottomland Hardwoods
Bottomland hardwoods occur in both the piedmont and coastal plain in association with river
systems. This community is characterized by a well-developed canopy of Liquidambar
styraciflua, Pinus taeda, Celtis laevigata, Quercus lyrata, Q. nigra, Q. phellos, Q. laurifolia, Q.
michauxii, Q. falcata var. pagodaefolia, Fraxinus americana, Platanus occidentalis, Ilex opaca,
Ulmus americana and other species. A subcanopy of young canopy species, plus many tall
shrubs (including Asimina triloba, Ligustrum sinense, Viburnum dentatum and V. prunifolium)
occurs. Viny species are common, especially Campsis radicans, Berchemia scandens, Rhus
radicans, Vitis aestivalis, Matelea gonocarpa and Cayaponia boykinii. Herbaceous flora is richest
on driest spots: Leersia lenticularis, Commelina virginica, C. communis, Spiranthes cernua, S.
vernalis, Viola affinis, V. lanceolata, Boehmeria cylindrica, Lobelia cardinalis, L. elongata, Pilea
pumila, Scutellaria lateriflora, Aster lateriflorus, Tovara virginiana, Microstegium vimineum,
Onoclea sensibilis, Woodwardia areolata, Osmunda regalis, O. cinnamomea, Uniola latifolia,
Asclepias perennans, Senecio glabellus, Thelypteris palustris and Asplenium platyneuron are
possible species.

Pasture
The pastures consist mainly of Festuca arundinacea. Hedgerows follow the ditch lines and fence
rows between pastures. More common species in the hedgerows include: Pinus taeda, P.
echinate, Liquidambar styraciflua, Quercus nigra, Juniperus virginiana, and Myrica cerífera.
These sites have not been managed in the last few years, so they are currently in various stages
of oldfield succession.
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Figure 2: Site Aerial
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LISTED SPECIES AND ACKNOWLEDGED HABITATS:
As stated in the accompanying information on page 3 of the USFWS IPaC report, the generated
list could include species that exist in geographic areas different than those found on-site, but
because of potential downstream flows, these species should be considered in a project’s effects
analysis.
The following is a brief description of the listed species included in the evaluation, their
recognized habitat and comments regarding survey results for that species.
The Carolina heelsplitter is a freshwater mussel with an egg-shaped shell. The outer surface of
the shell varies from greenish brown to dark brown in color. Shells from younger specimens
have faint greenish brown or black rays. The nacre is often pearly white to bluish white, grading
to orange in the deepest part of the shell. In older specimens, the entire nacre may be a mottled
pale orange. The shell of the largest known Carolina heelsplitter specimen measures 4.6 inches in
length.
The Carolina heelsplitter requires cool, clean, well-oxygenated water. Stable, silt-free stream
bottoms appear to be critical to the species. Typically, stable areas occur where the stream banks
are well-vegetated with trees and shrubs.
This property has been designated as critical habitat for Carolina heelsplitters by the US Fish and
Wildlife Service. One of the 10 known surviving populations of the Carolina Heelsplitter occurs
in Flat Creek known as the Flat Creek/Lynches River population. A 2010 survey recorded only
57 individuals in the Flat Creek/Lynches River population of which 50 of these individuals
occurred within Flat Creek. During field investigations, the Carolina heelsplitter was not
observed. However, it is the opinion of Newkirk Forestry and Land Management, LLC that
there is an extremely high likelihood that the Carolina heelsplitter could occur on this tract given
the fact that Flat Creek adjoins and bisects this property. The numerous other unnamed streams
contained within this property also contribute to the water quality of Flat Creek and may support
their own populations of the Carolina heelsplitter.
Little amphianthus is a very small, aquatic herb belonging to the Figwort family. Its typical
habitat includes rock-rimmed temporary pools on weathered granite or gneissic outcrops.
The outcrops can be large, isolated domes or gently rolling Flatrocks.
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Little amphianthus is an annual herb with two types of leaves. Floating leaves are less than
¼ inch long, oval and paired at the end of a thread-like stem. Submerged leaves are in a
rosette at the top of a tiny underwater stem, each leaf is less than ¼ inch long with a
pointed tip. Flowers are less than ¼ inch long, white to pale purple, with a short tube with
5 spreading lobes. Flowers are held between the floating leaves and also among the
submerged rosette leaves. The fruits are less than ⅛ inch wide and somewhat flattened with
2 lobes.
During field investigations Little amphianthus was not observed. It is the opinion of Newkirk
Forestry and Land Management, LLC that of this site does not provide preferred habitat for Little
amphianthus.
Schweinitz’s sunflower is a perennial that regularly grows to 6½ feet tall and can
occasionally reach heights of 16 feet. The stem is purple, and the upper third bears
secondary branches at 45-degree angles. The leaves are arranged in pairs on the lower part
of the stem but usually occur singly on the upper part. Leaves grow out from the stem at a
right angle, and the tips of the leaves tend to droop. The leaves are thick and stiff, with a
rough upper surface. They have broad spiny hairs that are directed toward the tip, and soft
white hairs cover the underside. Schweinitz's sunflower blooms late, from August to frost.
The flower is composed of relatively small, yellow disk flowers and yellow ray. It occurs
in disturbed areas with full to partial sun and is found in areas with poor soils, such as thin
clays that vary from wet to dry. Sunflower populations dwindle as trees colonize their
habitats. The common habitat of Schweinitz's sunflower, if left undisturbed, tends to
succeed to an oak hickory community.
During field investigations, Schweinitz's sunflower was not observed. However, given the
presence of the oak hickory community on site, this species may occur in the soil seed bank.
Therefore, it is the opinion of Newkirk Forestry and Land Management, LLC that because of
known occurrences in Lancaster County and the presence of the oak hickory community that
Schweinitz's sunflower could occur on this property or could be reintroduced after disturbance.
Smooth coneflower is a perennial herb that grows up to 3 feet tall from a vertical root stock. The
large elliptical to broadly lanceolate basal leaves may reach 8 inches in length and 3 inches in
width and taper into long petioles toward the base. They are smooth to slightly rough in texture.
The stems are smooth with few leaves. The mid-stem leaves are smaller than the basal leaves and
have shorter petioles. Flower heads are usually solitary. The rays of the flowers are light pink to
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purplish in color. Flowering occurs from late May through mid July and fruits develop from late
June to September. The fruiting structures often persist through the fall.
Smooth coneflower is typically found in open woods, roadsides, clearcuts, dry limestone bluffs,
and power line rights-of-way, usually on magnesium and calcium rich soils associated with
amphibolite, dolomite or diabase, and marble. Smooth coneflower occurs in plant communities
that have been described as xeric hardpan forests, diabase glades or dolomite woodlands.
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous
layer. Smooth coneflower is dependent on periodic disturbances to reduce competition of woody
plants.
During field investigations, Smooth coneflower was not observed. This species may occur in the
soil seed bank but given the lack of known occurrences in the surrounding area. It is the opinion
of Newkirk Forestry and Land Management, LLC that this site does not provide preferred habitat
for Smooth coneflower. However, given the adaptability of the species and the dependence
on periodic disturbance it could be introduced following timber management activities.
Black-spored quillwort is endemic to the Piedmont of Georgia and South Carolina. The
South Carolina population is atypical and may involve hybridization with Isoetes
piedmontana. A perennial herb with a bulb-like base and forking roots. Leaves are usually
1 - 3 inches tall, very narrow with a pointed tip and a wide base that overlaps with other
leaf bases to form a round, bulb-like underground base. Quillworts are seedless, nonflowering plants that reproduce by spores. The leaves disappear during dry periods;
however, the corm is still alive and will begin to produce leaves when there is adequate
water. Black-spored quillwort is typically found in shallow, temporarily flooded, flatbottomed pools formed by natural erosion on granite outcrops. The pools are seasonally
inundated by winter and early spring rains and by seepage from surrounding habitats. They are
usually completely dry during the summer and fall.
During field investigations Black-spored quillwort was not observed. It is the opinion of
Newkirk Forestry and Land Management, LLC that of this site does not provide preferred habitat
for Black-spored quillwort.
The bald eagle was delisted from the Endangered Species Act on June 28, 2007. However, the
bald eagle remains protected under the Bald and Golden Eagle Protection Act and the Migratory
Bird Treaty Act. Both federal laws prohibit the “taking” (killing), selling, or otherwise harming
eagles, their nests or their eggs. As a result, Newkirk Environmental Inc. has included this
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species in this report as any federal actions will likely require coordination with the US Fish and
Wildlife Service and/or DNR.
The eagle is a very large raptor with a wingspread of nearly 7 feet. This bird is normally
associated with coasts, rivers and lakes with adjacent suitable nesting habitat. A comprehensive
tree-by-tree survey for eagle nests was not conducted during this evaluation; however, none of
the encountered trees were inhabited by bald eagles and the site is not considered critical habitat
nor is it different from hundreds of thousands of acres throughout the southeastern United States.
During the field investigations at the site no eagles were observed. The SCDNR aerial nest
survey also did not detect any activity in the area.
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5.0

CONCLUSION

Based upon field evaluations and available data from the USFWS and DNR, it is the opinion of
Newkirk Forestry and Land Management, LLC that the protection of this site would be a
proactive step in securing suitable habitat for the protected species listed in this report.
Furthermore, it is the opinion of Newkirk Forestry and Land Management, LLC that through
active forest management the quality of habitats found on this property could be improved for
the listed species.
It should be noted that because of the transitory nature of some of the listed threatened and
endangered plants and animals, it is possible that threatened and endangered species populations
and locations may change over time. Therefore, any potential findings at a later date should be
fully investigated. Should significant time lapse between the issuance of this report and
development of the property or any other type of legal reliance, it is strongly recommended that
an update of this report be completed. The definition of significant time is not absolute but
would include the passing of annual breeding or migratory seasons.

Respectfully submitted:

W. Mac Baughman, Ph.D.
SC Registered Forester #1392, ISA Certified Arborist® SO-10085A
GA Registered Forester #3016, SAF Certified Forester® TWS Certified Wildlife Biologist®

Tract 41

Appendix A

Tract 41

United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0846
Event Code: 04ES1000-2019-E-01709
Project Name: Tract_41

September 30, 2019

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707

1

09/30/2019

Event Code: 04ES1000-2019-E-01709

Project Summary
Consultation Code: 04ES1000-2019-SLI-0846
Event Code:

04ES1000-2019-E-01709

Project Name:

Tract_41

Project Type:

FORESTRY

Project Description: Forestry
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/34.689748635781406N80.55007608972852W

Counties: Lancaster, SC

2
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Clams
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Endangered

There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Flowering Plants
NAME

STATUS

Little Amphianthus Amphianthus pusillus

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Schweinitz's Sunflower Helianthus schweinitzii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Smooth Coneflower Echinacea laevigata
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3473

Endangered
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Ferns and Allies
NAME

STATUS

Black Spored Quillwort Isoetes melanospora

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6315

Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's
jurisdiction.
NAME

STATUS

Carolina Heelsplitter Lasmigona decorata

Final

https://ecos.fws.gov/ecp/species/3534#crithab
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

BREEDING SEASON

Prothonotary Warbler Protonotaria citrea

Breeds Apr 1 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the continental
USA and Alaska.

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
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FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.

09/30/2019

Event Code: 04ES1000-2019-E-01709

probability of presence

SPECIES

JAN

FEB

MAR

APR

MAY

JUN

3

breeding season

JUL

AUG

SEP

survey effort

OCT

NOV

no data

DEC

Prothonotary
Warbler
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.
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Introduction
The Carolina heelsplitter (Lasmigona decorata), was listed in 1993 as endangered under the
federal Endangered Species Act. Critical habitat for the Carolina heelsplitter was designated in
2002. This native freshwater mussel species is endemic to the slate belt physiographic region of
North and South Carolina (Figure 1). One of the most imperiled species in the United States,
only 11 surviving populations are known to exist, and are comprised of less than 200 individuals
in total. Populations are extremely small, geographically isolated, and extremely vulnerable to
impacts from stochastic events.

Figure 1. Watersheds containing the Carolina heelsplitter.
Flat Creek has one of the most robust populations of Carolina heelsplitters left in the nation
Table 1. The population within Flat Creek holds around 40% of the known Carolina Heelsplitter
individuals. The survival of this population is critical for the survival of the species as a whole.
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The opportunity has arisen to preserve and or restore portions of upper Flat Creek, a small
stream in the Pee Dee basin on SCDNR properties including the Rainbow Ranch addition to
Forty Acre Rock Heritage Preserve. Figure 2 shows the location of Rainbow Ranch, Forty Acre
Rock and the newly acquired 159-acre tract in relation to documented Carolina heelsplitters in
Flat Creek. The upper and lower portions of Flat Creek are defined in Figure 2.
The condition of the Creek in the lower portion, where Carolina heelsplitter are currently
present is considered relatively stable and is used as an example of the best remaining habitat
for Carolina Heelsplitter (personal communication Morgan Wolf, USFWS). The habitat quality
declines as you move upstream. The Upper portion of Flat Creek, within and above Rainbow
Ranch is not stable (Jennings 2017, personal observation). It is unlikely that any Carolina
heelsplitter exist there today (personal observation), and the current condition of the upper
section would not support animals introduced through stocking. Efforts to restore habitat in the
upper portion could benefit this population of Carolina heelsplitter; however, the highly
disruptive methods used in stream restoration make the decision to implement restoration
work upstream of this sensitive resource risky. In order to ensure the implementation of best
management practices for Carolina heelsplitter outlined in the South Carolina Freshwater
Mussel Recovery Strategy, additional information is needed.
Labors have already been performed to classify both the status of the Carolina heelsplitter
population within Flat Creek through the Carolina heelsplitter Survey and Habitat Assessment in
Flat Creek completed by Alderman Environmental Services, Inc. in 2007 and the condition of the
streams within the property boundaries of Rainbow Ranch through the Flat Creek Habitat
Enhancements Feasibility Study Report completed by Jennings Environmental, LLC in 2017.
Work is needed to update the population survey information and expand the information
available on the fluvial geomorphology outside of Rainbow Ranch property lines.
Restoration work for Carolina heelsplitter habitat will require establishing in-stream parameters
that are representative of Carolina heelsplitter habitat. Additional portions of Flat Creek, above
Rainbow Ranch and Forty Acre Rock Heritage Preserve, will need to be assessed for stability to
ensure that sites considered for restoration work provide the most benefits for the Carolina
heelsplitter population. This work should be complied into a prioritization plan for restoration
work within Flat Creek.

Figure 2. Map of Upper and Lower Flat Creek with locations of Carolina heelsplitter found in surveys.

Study Needs
In order to develop a prioritization plan for restoration work within Flat Creek, initial site
scoping, fluvial geomorphologic survey work, and consultation will be required. This
prioritization plan can be used to move forward with habitat restoration that would benefit the
Carolina heelsplitter.
Objectives:
• Develop a better understanding of the conditions of Flat Creek at the watershed level
through visual assessment and mapping.
• Define in stream parameters that are representative of Carolina heelsplitter habitat.
• Identify areas within the watershed that could be restored to Carolina heelsplitter
habitat through consultation with a stream restoration expert.
• Develop a document that can be used to promote restoration in Flat Creek.
Project Timeline
May 2019
• Identify areas along Upper Flat Creek that require field assessments to determine the
potential benefit from restoration work.
• Identify areas along Lower Flat Creek that require field assessments to determine the
potential benefit from restoration work.
• Identify current Carolina heelsplitter habitat within Flat Creek that require field
assessments.
October 2019
• Perform field assessment at identified sites
• The field assessment will use basic indicators of geomorphic process and a modified
rapid geomorphic assessment every 300-400 ft along the channel (Rosgen, 1996,
Fitzpatrick et al., 1998).
May 2020
• Meet with stream restoration expert with results of surveys, establish ideal
characteristics of Carolina heelsplitter habitat and look for areas in Upper or Lower Flat
Creek that could be restored to a similar condition.
June 2020
• Drafting of a prioritization plan from the headwaters of Flat Creek to its confluence with
the Lynches River for potential Carolina heelsplitter habitat restoration.
July 2020
• Completion of prioritization plan.
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Goals and Objectives

The South Carolina Department of Natural Resources (SCDNR) has partnered with the United
States Fish and Wildlife Service (USFWS) to aid in the conservation of native mollusk species.
This document will provide background information and guidelines for partners and biologists
participating in freshwater mussel recovery work. These guidelines are intended to provide a
programmatic structure for habitat management, captive propagation and release of freshwater
mussels into the wild, with the goal of developing self-sustaining populations and restore
ecological functions.
This document aims to:
(1) Justify the need for mussel restoration action
(2) Identify culture facilities and partners for mussel restoration activities in South Carolina
(3) Provide clear guidelines for culture and restoration activities
(4) Establish guidelines for developing recovery and monitoring plans
(5) Define success endpoints

Project Need

Freshwater mussels from the order Unionida are unique organisms that live discreetly in the
substrate of rivers and lakes yet hold both historical and ecological significance for the
freshwater ecosystems of the world. Serving as a crucial trophic link between the water column
and the benthos, they help support the ecosystems in our rivers and lakes (Vaughn and
Hakenkamp, 2001). Unfortunately, mussel populations throughout North America have been
declining across the country in the last century. The causes for this decline are complex, but
anthropogenic at their source. Pollution, channel modifications, and invasive species
introductions are a few of the factors responsible for the deterioration of mussel populations
(Williams et al., 1993). South Carolina is currently home to one federally endangered mussel
species, the Carolina Heelsplitter (Lasmigona decorata) and one Federal at risk species, the
Atlantic pigtoe (Fusconaia masoni).
In recognition of problems related to water pollution and declines in aquatic species diversity,
the federal government passed the Clean Water Act in 1972. To comply with the act, federal and
state agencies, as well as private industry and landowners, have modified traditional methods of
forestry, construction, agriculture, and other activities to improve water quality. South Carolina
streams have begun to recover, but mussel populations have continued to decline. Recruitment
related problems are likely the cause of the more recent declines. Relict populations contain
older animals that are no longer capable of producing broods. Extremely low mussel densities
lead to low fertilization rates. Populations that appear healthy could face additional challenges to
recovery due to the absence or low abundance of a host. The early juvenile life stage is more
sensitive to certain toxicants such as copper and ammonia (NH3) (Jacobson et al. 1993; Jacobson
et al. 1997; Milam et al. 2005; Wang et al. 2007a; Wang et al. 2007b; Grabarkiewicz and Davis
2008). Because of this, the likelihood of juvenile mussels surviving to a reproductive age is
reduced.
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In order to maintain the historic diversity and to support current populations of freshwater
mussels in South Carolina, recovery actions are needed. While it is important to protect and
recover the rare species in the state, there is a greater potential for positive impact through
community restoration. Including rare and common species alike helps to restore the broad range
of ecosystem services mussels contribute to aquatic systems (Spooner and Vaughn 2008; Vaughn
et al. 2008). The restoration of healthy populations increases the long-term survival of
communities and enhances the probability for successful restoration efforts (Sethi et al. 2004;
Zanatta et al.2015).
Progress has already been made toward stocking target species in the state. Coordinated research
performed by state and federal agencies across the nation have resulted in development of
propagation and culture techniques. In South Carolina, the partnership between South Carolina
Department of Natural Resources (SCDNR), the South Carolina Ecological Services Field Office
(SCFO) of the United States Fish and Wildlife Service (USFWS) and Orangeburg National Fish
Hatchery (via the Orangeburg Mussel Conservation Center – OMCC) has resulted in the
development of two mussel holding and propagation facilities in the state. Both facilities have
demonstrated the ability to hold and metamorphose target wild mussel species, and OMCC has
successfully reared Carolina Heelsplitter sub-adult mussels.
Future mussel recovery work will continue to be a cooperative effort to ensure production and
recovery can be carried out in the most efficient, cost effective manner for all involved. Open
and productive lines of communication will be maintained, so that potential questions or
concerns may be addressed expediently to the satisfaction of all. More formal collaborative
meetings such as the annual South Carolina Mussel Meeting, and others as requested, will be
used to discuss agency achievements to date, as well as set the groundwork for future joint
recovery efforts. A yearly work plan based on the guidelines presented here will be updated to
detail the specific recovery actions in each facility and ensure that both shared and individual
goals are met.

Partners

Cohen Campbell Fisheries Center (SCDNR)
Orangeburg National Fish Hatchery (USFWS)
South Carolina Ecological Services Field Office (USFWS)
United States Forest Service (USFS)

Current Funding
Halie Gold Mine Mitigation
The mitigation agreement for Haile Gold Mine includes the protection of three properties:
Rainbow Ranch, Cooks Mountain and Goodwill Plantation, as well as an endowment to manage
and maintain these properties. The mitigation package also includes $4,900,000 for the
restoration and management of the Carolina Heelsplitter. Recovery and management activities
for this species will be conducted by SCDNR in collaboration with the USFWS. Actions
covered under this funding include, but are not limited to:
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Propagation- host fish collection, brood stock collection, glochidia extraction, mussel holding
and culture, augmentation, reintroduction, tagging, surveys and monitoring, etc.;
Habitat Restoration- culvert replacement/removal, bank stabilization, in-stream work, etc.;
Habitat Protection- preservation of occupied or historic habitat via conservation easements, fee
simple acquisition, land transfers, and other tools; and
Status Surveys- quantitative and qualitative surveys, including wading/snorkeling, temporary
collection and handling of live mussels, tagging of live mussels, and minor substrate excavation
etc.

Cooperative Agreements
Service funded cooperative agreements allow for the implementation of conservation projects for
federally listed threatened or endangered species. Applicable partners include states or
territories, as well as other public and private entities, including academia and non-governmental
organizations (NGOs), that wish to enter into an agreement with the Service for the purpose of
furthering endangered and threatened species conservation.

Operating Production Facilities

SCDNR and Service biologists have established propagation facilities at Orangeburg National
Fish Hatchery and Cohen Campbell Fisheries Center. There is a potential for other facilities to
come online in the future.

Cohen Campbell Fisheries Center
The Cohen Campbell Fisheries Center was constructed in 1935 and has operated continually
since that time. There is an onsite water supply reservoir, multiple wells, and access to pull
surface water from Cedar Creek. Cohen Campbell also has an existing 3,000 sf fish house that
holds a mussel rack with attached lab space. The facility has some existing equipment that
would be valuable for mussel production and research including a coulter counter and available
tank space for host fish. The facility is also close to the University of South Carolina and other
area colleges, providing opportunities for collaborative and volunteer work.

Orangeburg National Fish Hatchery
Orangeburg National Fish Hatchery (OFH) was established in 1912 for warm-water production.
The Orangeburg Mussel Conservation Center (OMCC) was established to support propagation
and culture for recovery actions involving the critically endangered Carolina Heelsplitter mussel
(Lasmigona decorata). The building is supplied with two water sources: well water and reservoir
water. The climate-controlled facility consists of a mussel production room with available tank
space for host fish and dry laboratory. Two additional culture rooms are under construction to
provide greater flexibility and biosecurity. The OMCC can sufficiently accommodate all stages
of the Carolina Heelsplitter’s lifecycle from juveniles to adult and has successfully produced
cohorts of taggable size.

Permit Requirements

It is expected that all agencies and partners involved in freshwater mussel recovery efforts in
South Carolina will ensure they are up to date on all permit and reporting requirements, at both
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the state and federal level. Any future changes to permit protocols should be communicated by
each agency, to avoid costly delays in permit acquisitions and mussel recovery efforts.
Federal Permits
The Endangered Species Act requires individuals to acquire Section 10 Recovery Permits in
order to collect, propagate, or conduct research, including all recovery activities on federally
protected species. Other Federal agencies may also require Special Use permits prior to
collecting on their lands in addition to consultation with these agencies (i.e., U.S. Forest Service,
National Park Service) when conducting recovery/augmentation (R/A) activities with federally
listed species.
Over the last 10 years or so, Region 4 (Southeast Region) of the USFWS has recognized the
increasing need to move quickly and proactively on species recovery programs throughout the
Southeast. On April 8th, 2015, the Region issued a memorandum and the associated TE 6978194 ARD-ES Southeast Region Blanket Permit for Take Activities under section 10(a)(1)(A) of the
U.S. Endangered Species Act. According to the memorandum, the blanket permit allows
USFWS biologists, volunteers, and designated agents in the Southeast Region to conduct “take”
of endangered species for enhancement of propagation or survival of the species, or for scientific
research that furthers conservation of the species, without having to obtain their own, individual
section 10(a)(1)(A) permits.
For the purposes of this propagation plan, designated agents are those individuals deemed
qualified by the Service’s Field Supervisor, Refuge Manager, or applicable Program Manager in
the Southeast Region to conduct activities on behalf of the Service to further the conservation of
the species in question. All activities conducted under the blanket permit must be in furtherance
of recovery of listed species and conducted in accordance with an approved biological opinion.
In October of 2012, the Southeast Region completed the Programmatic Biological Opinion
Addressing Effects of Section 10(a)(1)(A) Permitting on Freshwater Mussels. All listed mussel
recovery activities conducted in South Carolina must be conducted in accordance with this
biological opinion.

State Permits
The South Carolina Department of Natural Resources requires entities working with native
freshwater mussels to acquire a yearly Inland Fisheries Scientific Collecting Permit. Potential
permittees must provide information on the watersheds in which they intend to work, survey and
collection methods, and the purpose for collecting. A yearly collection report must also be
submitted for review.

Guidelines for Propagation and Culture
Propagation can be used to provide animals of specific age classes for use in recovery actions, to
aid in research efforts, and provide stock for educational programs.
It is important to note that propagation for recovery efforts should be viewed as a tool of last
resort. Propagation will not be effective if the causes for species decline are not first addressed.
Appropriate justification for the use of propagated species in recovery actions must be presented
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during the planning phase of a species recovery initiative, and may take the form of survey data,
expert analyses, agency consensus, etc. Potential population characteristics indicating the need
to propagate a species may include:
• Documentation of ongoing or recent decrease in numbers at one or more
location/occurrence;
• Isolation of populations and/or individuals has reduced the ability of a species to maintain
reproductive functionality;
• Extirpation of a species from a portion of its historic range;
• Documentation of an anthropogenic disaster (oil spill, other contaminant concerns); and
• Improved or expanded potential for mussel persistence within the species’ historic range
due to habitat restoration efforts.

Host Fish Collection

Host fish for each species should be selected from known hosts confirmed through testing. Fish
species that are easily available, robust, and non-aggressive should be chosen preferentially out
of the acceptable hosts to maximize chances for successful propagation. Efforts should be made
to diversify host fish used in species recovery efforts when feasible.
Minimum host collection goals should be set based on individual facility arrangements, fish size,
expected fish mortality, and mussel fecundity estimations so that glochidia are utilized
efficiently. When possible, fish should be collected at least two weeks in advance to ensure
acclimation to laboratory conditions. Host fish collected from the wild can be returned to the
collection site after juvenile mussel drop-off if they are deemed healthy after a week long period
of observation under quarantine to prevent introduction or spread of diseases, parasites, and
exotic species.

Mussel Brood Collection

Brooding female mussel collection goals are based on the number of fish hosts housed at the
propagation facility and the availability of broodstock in the wild. Brooding mussels are
collected by biologists from the targeted river basin for that season and transported with
supplemental oxygen to the desired propagation facility. Mussels are placed in isolated
containers to prevent cross-contamination with other organisms in the production facility. The
appropriate extraction method should be used for the species of interest. For sensitive species,
less invasive methods should be used. If brooding females are held long term, they should be
housed in an isolated system.

Propagation
Host Fish Inoculation
During the inoculation process, fish hosts are exposed to an appropriate concentration of
glochidia for 15-30 minutes. A subsample of glochidia from each female is examined under a
microscope to determine initial viability. Efforts should be made to enumerate fecundity of
individual brooding females, the percent viability, attachment success of inoculation. Fish are
held in a system that allow for the recovery of juveniles and sloughs (glochidia that fail to
metamorphose). At a minimum, records of temperature, live juvenile counts, and metamorphosis
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duration should be collected. Records of undeveloped sloughs and individual fish production
numbers are recommended if adequate time and space are available. The drop is considered
complete 3 days after the last collection of juveniles. Host fish can be considered free of any
glochidia at this time and can be removed from the propagation system.
In vitro propagation
In cases where production of juveniles is limited by the fish host, in vitro propagation can be
used to produce juveniles. Juveniles produced through this method should be housed separately
from in vivo propagated animals so that long term survival comparisons can be made.

Free-release

Due to genetic concerns, this method of recovery should be limited to sites where the species has
been extirpated or at sites where the population is not currently capable of recruitment. Host fish
that are released must be common and collected from the release site. Public input must be
gained to ensure support before implementation of this method near private property.

Culture
Juvenile Culture
Juveniles that have completed their metamorphosis are held in early grow out systems until they
are ≥2 mm in size. Juveniles 2mm or larger are then moved into a larger system that require less
maintenance. Water is pre-filtered to at least 100µm to reduce the introduction of pests
including predator flatworms. Juvenile systems are isolated from the watershed to prevent the
loss or accidental introduction of individuals outside of their historic range. Systems should be
equipped with chillers to prevent from reaching critical thermal maximums (≥30˚C).
Adult Holding
Once juveniles reach taggable size (10-15mm) they can be moved into an appropriate adult
holding system. It is recommended that all animals that reach taggable size while held at a
culture facility are tagged, including brood stock or long-term wild caught residents. Efforts
should be made to reduce the risk of loss or accidental introduction of individuals outside of their
historic range.

Biosecurity
Facilities will take all necessary precautions to prohibit the potential introduction or spread of
diseases and parasites into controlled environments or natural habitat. Any animals entering or
exiting a production facility should be held in quarantine before being introduced to a system or
returned to natural habitat. Animals that are being held outside of their watershed should be on a
closed system, separate from organisms of different watersheds. Animals that show signs of
disease should not be released into the wild.
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Disposition of Excess Progeny

Propagation efforts or host fish trials may result in excess cultured offspring. These juveniles
should be considered for:
1) Toxicity testing
2) Recovery site testing
3) Other existing experimental needs
4) Archival storage at an appropriate institution for future genetic analyses
If the excess individuals cannot be used in above mentioned ways and cannot be held due to
space limitations, they will be terminated.

Guidelines for Recovery Actions
An alternatives analysis should be completed before implementation of recovery actions.
Recovery actions that are aimed at increasing the abundance and distribution of mussel
populations through stocking must be based on the best available information on demographics,
viability, and genetics of fragmented populations (Haag and Williams 2014). Focus should be
maintained at achieving population level conservation and therefore requires knowledge of
populations throughout the state. Population goals will be established in a species recovery
planning form that will be updated or added as an appendix to this document using data collected
from long term monitoring of populations over time. It is expected that this recovery plan will be
completed and updated prior to performing any recovery action for a species. These plans will
include potential release sites, stocking goals, frequency of augmentation, as well as duration
(Appendix C). Interested agency and other stakeholder input should be included as part of the
planning process. Management plans produced for each species will, by necessity, be living
documents and will thus be open to revision and comment as needed upon agreement of SCDNR
and USFWS.

Habitat Restoration
It is widely acknowledged that propagation for recovery actions of freshwater mussels will not
be successful in the long-term without addressing the causes of habitat degradation in the water
system. Natural water flow patterns are altered by dams, diversions for irrigation, channelization,
ground water pumping, and catchment conversion through urbanization, deforestation, and
agriculture. The widespread construction of dams across the country has resulted in vast changes
to habitats, flow and temperature regimes, and ecological functions of river systems (Poff et al.
2007). Habitat loss is often listed as the most significant threat in recovery plans for endangered
mollusks and is therefore an essential part of the South Carolina recovery strategy. Restoration of
lost habitat is necessary for the sustainability of mussel communities (Lydeard et al. 2004;
Strayer et al. 2004). Protection of diminishing and or rare habitat on its own, though helpful, will
not result in the restoration of ecological functions (FMCS 2016).
Preservation
Acquiring or protecting watersheds so that natural catchment characteristics are left intact guards
against any future impacts to mussel species by eliminating the opportunity for negative land use
practices. Land acquisition or protections within the watersheds of quality mussel habitat should
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be pursued when the available funds are found. It is important to note that preservation is only
effective when the water system is already capable of supporting mussel populations. What
constitutes quality mussel habitat is debated among researchers and managers. Many attempts to
categorize habitat requirements such as substrate type, stream depth and flowrates have been
made with little success. Research into specific habitat requirements should continue in order to
inform best management practices for the use of preservation without restoration. For now,
quality habitat can be defined using population data, as habitats that support multiple age classes
of a species for greater than 5 years. If the system does not contain quality mussel habitat,
restoration funding should be included in funding requests for land acquisition or other
protections.
Restoration
Restoration practices should focus on increasing stream bed stability at low flows and improving
host connectivity. There is currently little evidence that restoration activities that focus on
restoring habitat heterogeneity will increase the diversity of the stream including the benthic
organisms or provide quality mussels habitat (Palmer et al 2010, Mueller et al. 2014). Targeted
dam removal, practices that improve water and sediment quality, and repairing altered or
channelized streams are specific actions that may improve mollusk habitat (FMCS 2016).
Efforts that cost less, such as retrofitting and replace non-functioning culverts (figure 1) can have
a positive impact on species recovery and are easier to tackle than larger restoration projects. It is
acknowledged that larger restoration projects could have a greater impact on recovery and should
be pursued when funding is available. Planning for large scale restoration projects will require
significant survey work on the entire stream reach to ensure that the project will have the greatest
improvements on habitat. It is expected that habitat preservation and restoration opportunities for
freshwater mussels will be sought out, facilitated, and encouraged by all partners. Efforts should
be made to monitor populations that could benefit from any restoration activities so that better
management decisions can be made on future projects.
Habitat restoration projects for many drainages in South Carolina are underway through
partnerships such as the National Fish Habitat Action Plan and National Fish Passage programs
of the USFWS and state and non-governmental initiatives. Work involving restoring fish passage
and natural flows at road crossing structures have been completed for Carolina Heelsplitter
recovery through the involvement of the Recovery, Refuges, and Fisheries Programs of the
USFWS, the Forest Service and Lancaster County, South Carolina. Details on this work can be
found in the forthcoming heelsplitter cooperative recovery plan.

Figure 1. Before (left) and after (right) pictures of the Gills Creek Drive culvert replacement;
facing upstream (completed July 2017).
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Stocking

Definitions for stocking actions can be found in Appendix A.
Release Site Determination
Sites for recovery actions should be selected based on consideration of historical and current
distribution of the species; habitat conditions; past, present or future threats; and ongoing habitat
conservation efforts in the drainage. All recovery efforts for a species within a particular
drainage should be focused on limited sites until conditions adequate for survival are verified.
Concentrating efforts at fewer sites will reduce risks, monitoring costs, and will facilitate genetic
modeling.
Possible release sites for mussels produced should exhibit all or a majority of the following
characteristics:
• Habitat quality and quantity is suitable for persistence and growth of augmented
individuals over successive generations;
• The species has historically and/or is currently found in the release site watershed;
• Appropriate host fish species are present; and
• Risk of future impacts to individuals is minimal, considering historic and projected land
use changes and regulatory considerations.
In order to determine whether a site exhibits the above characteristics, geomorphologic surveys,
electroshocking fish surveys, and caging studies should be conducted where applicable.
Genetics
As with all other species management programs involving captive production for stocking or
release of progeny, genetic considerations, namely the potential for negatively impacting the
genetic viability of wild populations, must be addressed. In general, it is best to maintain unique
adaptive capacities of populations, usually accomplished by restricting brood animal selection
and progeny placement to the same watershed, population, or otherwise defined genetically
distinct species units.
In the case of native freshwater mussels, geographic isolation caused by (among other factors)
the expansion of unsuitable habitat within stream and river reaches over time, has led to
populations of the same species exhibiting marked haplotype variances. The adaptive importance
and implications of these variances, and consequently their role in recovery planning, are widely
debated among managers, scholars, species experts and the public.
As such, augmentations, at least initially, will generally be conservative in nature, taking place
within currently occupied watersheds and using brood stock from within basin to maintain
unique haplotype characteristics. In cases where a species range has constricted to the point that
a portion of its historical range is no longer occupied, range expansion through re-introduction
will be necessary to increase genetic redundancy and decrease the risk of extirpation or
extinction due to stochastic or catastrophic events. All partners should be made aware and
prepare for this potentiality. In most cases, imperiled mussels are range and habitat restricted,
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and so recovery and hopeful delisting will require establishing populations in unoccupied
suitable habitat to ensure population persistence. “Ten Genetic Guidelines for Captive
Propagation of Freshwater Mussels” (Echevarria, Hartzog and Bouthillier; October, 2013)
provided in Appendix D.
Augmentation
Augmentation may be appropriate when a declining population needs to be maintained at a given
location. Augmentation carries some risk of disease introduction, an unknown but apparently low
risk with mollusks (Grizzle and Brunner 2007) and/or possible genetic swamping.
Since natural reproduction is possible, it is expected that augmentation efforts will be completed
using tagged animals propagated under the guidelines described above. Multiple cohorts of
different broodstock should be used to increase the genetic representation in the population if
stocking goals allow. Augmentation sites will be integrated into a long-term monitoring program
to gage the success of efforts and monitor population composition. Natural population abundance
and genetic sampling should occur before propagated animals are introduced.
Expansion
Expansion may be appropriate when reconnecting disjointed populations. Expansion carries
some risk of disease introduction, an unknown but apparently low risk with mollusks (Grizzle &
Brunner 2007) and/or possible genetic swamping.
Since natural reproduction is possible, it is expected that expansion efforts will be completed
using tagged animals propagated under the guidelines described above. Multiple cohorts of
different broodstock should be used to increase the genetic representation in the population.
Expansion sites and at least one nearby natural population will be integrated into a long-term
monitoring program to gage the success of efforts and monitor population composition. Natural
population abundance and genetic sampling should occur before propagated animals are
introduced.
Relocation
Relocation may be appropriate when a development project causes local disturbance at a limited
site. Relocations should remain with in a local system. Animals may be held for a time in a
facility with adult holding/refugia systems if quarantine protocols are followed before being
relocated.
Replacement
Replacement may be appropriate at specific sites that have been identified by biologists
following a recent extirpation of a population. Propagated animals can be used to restore
ecosystem function, provided the cause of the extirpation has been addressed or the survival
potential of individuals has been tested.
Since no natural population exists, propagated animals would not need to be tagged though
tagging is always preferred. Multiple cohorts of different broodstock should be used to increase
the genetic representation in the population. Replacement sites should be integrated into a
monitoring program to gage the success of efforts.
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Reintroduction
Reintroduction may be appropriate when there is a need to reestablish populations throughout the
former/historic range, provide genetic refugia, and reduce the potential of extinction due to
catastrophic events. Due to the recent extirpation of any natural population, potential for genetic
swamping is less of an issue. The cause of the extirpation must be addressed, or the survival
potential of individuals must be tested to ensure the success of this action.
Since no natural population exists, propagated animals would not need to be tagged though
tagging is always preferred. Multiple cohorts of animals propagated from different broodstock
should be used to increase the genetic representation in the population. Replacement sites should
be integrated into a long term monitoring program to gage the success of efforts.
Establishment
Establishing a new population may be appropriate in extreme cases and should be used only after
all other options are exhausted. This action is intended to provide genetic refugia and reduce the
potential of extinction due to catastrophic events. Potential negative community effects on
historic mussel assemblages are unknown. Due to the historic absence of any natural population,
potential for genetic swamping is less of an issue. The survival potential of individuals must be
assessed to ensure the success of this action.
Since no natural population exists, propagated animals would not need to be tagged though
tagging is always preferred. Multiple cohorts of animals propagated from different broodstock
should be used to increase the genetic representation in the population. Establishment sites
should be integrated into a long-term monitoring program to gage the success of efforts. Public
input must be gained to ensure support of this effort if the site chosen is close to private land.

Guidelines for Monitoring

Because restoration of natural populations throughout the state is a primary goal, it is important
to implement uniform, repeatable, and successful monitoring methods throughout the state. An
adaptive management framework will require evaluation and monitoring of management actions
to determine the effectiveness. Robust data on mussel abundance, distribution, and status at a
watershed level are necessary for conservation efforts. Meta-analyses of these data within and
across drainages will be used to inform management strategies.
Planning and funding of recovery and propagation work should include subsequent monitoring.
The minimum recommendations for long term monitoring of a recovery action is annual
monitoring for 3 years beginning the third year after release and every 5 years thereafter for 10
years. It is recognized that each recovery action is specific and may require tailored monitoring
plans, but these plans should be reviewed before implementation to ensure adequate study
design. The following methods are acceptable to complete the monitoring obligations of a
recovery action and are listed in order of highest accuracy to lowest. Monitoring should be
implemented at the highest accuracy that workload and funding allow.
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Mark Recapture

The capture-mark-recapture (CMR) survey method is used for estimating apparent survival,
recruitment, recapture probabilities, and changes in meta-populations. CMR is among the most
common methods used to monitor population status and demography. There are many modeling
approaches that provide estimate population parameters with appropriate data collection
(Williams et al. 2002). Visual and tactile surveys can be biased towards larger animals but
provide less habitat disturbance. Since excavation is not employed in this method, the detection
rate for juveniles is often low (Wisniewski et al. 2013).
This method involves a fixed site location that would be sampled using visual and tactile
searches. These surveys will consist of complete coverage using a single pass and multiple
observers. Snorkeling, view buckets or SCUBA are acceptable detection methods. Sites are
searched following a maximum of 10 m wide lanes that run parallel to flow. A minimum search
rate of 10 m2/min (Smith et al. 2001) will be employed to ensure full coverage. A sample data
sheet is provided in Appendix E.

Quadrat Survey

Often referred to as a “quantitative” mussel survey approach, quadrat surveys are used to
estimate the density or relative species abundance at a fixed site. Because mussels are typically
non-uniformly distributed throughout a site, reach, or river (Downing and Downing 1992;
Strayer and Smith 2003), large sample sizes are required (Smith et al. 2001; Pooler and Smith
2005). This method is not as effective for documenting species richness or the presence of rare
species due to a smaller total search area but does provide higher detection rates for juvenile
mussels. This method is not recommended for monitoring mussels at a watershed or range wide
scale but can be extremely useful for monitoring specific sites or meta-populations of interest.
This method involves a fixed site location. The site is divided into a 0.25 meter2 grid and
excavation quadrats are chosen using systematic sampling. To reduce time in water, multiple
observers use snorkeling or SCUBA to excavate the 0.25 meter quadrat to 6 inches in depth. A
minimum of 3 percent of the survey area should be surveyed when using this method (Pooler and
Smith 2005). A sample data sheet is provided in Appendix F.

CPUE
Often referred to as a “semi-quantitative” mussel survey approach, catch per unit effort (CPUE)
searches require minimal set-up time and crew sizes. They can maximize the spatial coverage of
survey sites and, therefore, often result in finding more rare species than quantitative methods.
Visual and tactile surveys can be biased towards larger animals but provide less habitat
disturbance. Since excavation is not employed in this method, the detection rate for juveniles is
often low (Wisniewski et al. 2013). This method is not recommended for relative abundance
measurements as the assumption of equal species detection is rarely met (MacKenzie et al.
2002).
This method does not require a fixed site location, however total search area must be recorded.
Sampling is preformed using visual and tactile searches without excavation. These surveys will
consist of complete coverage using a single pass and multiple observers. Snorkeling, view
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buckets or SCUBA are acceptable detection methods. A minimum search rate of 10 m2/min
(Smith et al. 2001) will be employed to ensure adequate coverage. A sample data sheet is
provided in Appendix G.

Reporting

All production and stocking numbers should be reported to the SCDNR hatchery coordinator and
the SCDNR mussel program coordinator. Federally listed species productions and stocking
numbers should be reported to the South Carolina field office. Survey and population data should
be reported to the SCDNR mussel program coordinator and the SCDNR Natural Heritage
Program. Survey and population data on federally listed species should be reported to the South
Carolina field office. Partners should be encouraged to share data.

Success Criterion
The ultimate goal in any recovery effort is to restore a population to a self-sustaining status.
Reproduction and recruitment are key indicators of a population’s recovery. Independent of
species, freshwater mussels ≤25 mm in length are evidence of recent reproduction (Haag and
Warren 2007). A relative age class can be obtained from external annuli counts to determine the
general age distribution of a population. If a population can support an age class of <3years old
for 5 years, this can be considered evidence of recent recruitment. A population showing signs
of recent recruitment in habitats that support multiple age classes of a species for greater than 5
years can be considered restored to a self-sustaining population.

Strategy Review
This is a working document, subject to modification based on results of current and future
research, survey, and recovery activities involving mollusk propagation or recovery actions.
Recovery partners will review the plan at least every 5 years or as needed to incorporate new
information, protocols, etc. as they become available.
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Appendix A: Definitions
Alternatives Analysis:

A consideration of recovery options (e.g., direct translocation,
controlled propagation, do-nothing, habitat restoration) prior to
initiating any recovery actions.
Ark Population:
A temporary or permanent population of a species established for the
purpose of preserving genetic stock. Such a population could be
captive or maintained in the wild.
Augmentation:
The addition of a species into an existing population of the same
species. In sparsely occupied habitats augmentation can increase the
likelihood of successful recruitment.
Brood stock:
Adult mollusks from which juveniles are propagated.
Controlled propagation:The production of individuals within a managed environment.
Propagated individuals can be used for research purposes or for
reintroduction or augmentation to support recovery efforts.
Establishment:
Release of a species into suitable habitats in reaches for which no
records exist of the species’ historical occurrence, and where natural
colonization cannot reasonably be anticipated.
Expansion:
Release of a species into suitable historical habitat in a river reach
from which it has been extirpated, but where specimens currently
survive upstream or downstream and natural recolonization could
occur. Release of species into such reaches that could be naturally
colonized, but for which no records exist of the species’ historical
occurrence, would also be considered to be population expansions.
Recruitment:
Incorporation of juveniles into a population as a result of successful
reproduction.
Reintroduction:
Release of a species into suitable historical habitat from which it has
been extirpated, and where natural recolonization cannot reasonably be
anticipated. Reintroductions may be accomplished by translocation of
adults from extant populations or through the release of hatcherypropagated individuals. As defined herein, a reintroduction may also
include the introduction of adults or progeny into a stream for which
there is no prior record of the species' occurrence as long as the stream
is located within its historical range and habitat type.
Replacement:
Release of a species in a river reach where it recently existed but is
now in low numbers or possibly extirpated because of a specific event
(e.g., chemical spill).
Source population:
Origin from which translocated mollusks or brood stock originate.
Species complex:
A morphologically, ecologically, and/or biologically variable
“species” that putatively consists of more than one species.
Translocation:
Moving individuals from one site to another
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Appendix B: List of Priority Propagation Mussel Species in South
Carolina
Federally Listed, Petitioned, or At-risk Species:
Carolina Heelsplitter (Lasmigona decorata)
Atlantic Pigtoe (Fusconaia masoni)
Altamaha arc-mussel (Alasmidonta arcula)
Brook Floater (Alasmidonta varicosa)
State Listed Species:
Brother Spike (Elliptio fraterna)
Atlantic Pigtoe (Fusconaia masoni)
SCDNR Highest Priority Species of Conservation Concern (in addition to those above):
Barrel Floater (Utterbackiana couperiana)
Carolina Creekshell (Villosa vaughaniana)
Savannah Lilliput (Toxolasma pullus)
Eastern Rainbow (Villosa vibex)
Notched Rainbow (Villosa constricta)
Triangle Floater (Alasmidonta undulata)
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Appendix C: Species Recovery Planning Form
Species common name (Scientific name)

Background:
Host generalist or specialist. List of confirmed hosts with scientific names (source).
long-term brooder or short term brooder. Timing of spawning, details of marsupium placement,
timing for brooding female collection. Glochidia attachment strategy (i.e. conglutinate or free).
Duration of encapsulation at specific temperature. Sexual maturity. Life expectancy.
Prioritization:
State:
USFWS Species Recovery Priority Number:
Global status:
Conservation Status:
Current Propagation and Culture Facilities:
Propagation Difficulty:
Range:
Streams with extant occurrences:
Basin (state):
Basin (state):
Current Populations Status:
Basin (SC)
Stream/Location
Year
Total #

Year
Age
classes
present

Total #

Age classes
present

Recapture
rate

Completed actions to date:
BasinStocking
(Year) River: Site name (Lat long)- Recovery Action used, Stocking method. Number and size of
animals released, cohort name. Stocking goal. Plans for revisit for additional stocking.
monitoring schedule.
Restoration
20

(Year) River: Site name (Lat long)- details of work. Current condition/stability and summary of
benefits/plans for benefit review.
Future actions:
BasinStocking
River: Site name(s) (Lat long)- Stocking strategy. Stocking goal. Plans for revisit for additional
stocking/ monitoring schedule.
Restoration
River: Site name(s) (Lat long)- basic geomorphologic surveys, threat analyses, and specific
details of benefits, and cost analysis.
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Appendix D: Ten Genetic Guidelines for Captive Propagation of
Freshwater Mussels.
Guideline 1:
Guideline 2:

Guideline 3:

Threats to population persistence should be identified and, when
feasible, corrected prior to implementing captive propagation
for a species.
Each mussel species targeted for recovery using propagation
technology should have a recovery plan that defines: (1)
necessity of genetic characterization of remaining populations;
(2) number of populations to be augmented or reintroduced to
effectively recover the species; (3) appropriate locations for
release of juvenile mussels; (4) number of juveniles to be
released per year at a site; (5) number of gravid females to be
collected per year for broodstock and (6) field and laboratory
protocols to minimize genetic risks incurred by recovery
activities.
Collection of gravid female mussels for an augmentation ideally
should come from the natal river, or from the closest genetically
similar viable population, and that for restoring species into
historical river habitat from the closest adjacent river system.

Guideline 4:

Increases availability of suitable habitat for population restoration
Promotes implementation of hatchery activities using approved
plans designed to protect genetic resources of populations

Maintains within-and among-population genetic variation

Establish an appropriate number of gravid females to be collected
each year for propagation from a small population, as well as
protocols to monitor survival and recruitment of artificially
propagated juveniles.
Guideline 5: Maintain the largest possible genetically effective population size
(Ne) of propagated juvenile mussels by collecting an appropriate
number of adult females each year to use as broodstock, and
when feasible, rotate broodstock periodically.
Guideline 6: To avoid declines in population fitness due to outbreeding
depression, populations that qualify as evolutionarily significant
units (ESUs), subspecies, or closely related species should not
be mixed.
Guideline 7: Reduce domestication selection during propagation and culture of
juvenile mussels by mimicking natural life history processes,
such as fish hosts, diet, temperature regimes, and habitat of a
targeted species as closely as possible in the hatchery.

Minimizes over-collection of broodstock from small populations

Guideline 8:

Maintains among population genetic variation

Protocols are needed to prevent mixing of species or other
management units through inadvertent exchanges of juveniles
on laboratory equipment.
Guideline 9: Release an appropriate number of juvenile mussels from an
appropriate number of parents at release sites to maximize
effective population size (Ne), and at an early life stage to
maximize survival in the wild, and to minimize the effects of
domestication selection.
Guideline 10: Monitoring, evaluation, and database management should be
regarded as an integral part of any augmentation or restoration
program, followed as appropriate with modification of program
goals and operations procedures to promote program
effectiveness.
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Maintains within-population genetic variation

Maintains among-population genetic variation

Increases progeny fitness and survival when released to the wild

Maintains within population genetic variation and reduces
domestication selection

Promotes program effectiveness and adaptive management

Appendix E: CMR Monitoring Data Sheet
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Appendix F: Quadrat Monitoring Data Sheet
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Appendix G: CPUE Monitoring Data Sheet
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