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Introduction

EXECUTIVE SUMMARY
Greenville Water (GW) manages two properties totaling approximately 30,000 acres known as the
Greenville Watersheds (the Watersheds) in the northwest corner of South Carolina. Table Rock
Watershed is approximately 10,000 acres along the northern Greenville-Pickens county line; and the
North Saluda Watershed is approximately 20,000 acres in northern Greenville County (Figures 1-4).
These two properties are separated by ~15.5 air miles. Both Watersheds comprise all the land and
stream tributaries that drain into their reservoirs. The Watersheds have supplied drinking water to the
greater Greenville area since the 1930s when the Table Rock Reservoir at the Table Rock Watershed was
constructed. In the 1950s the Poinsett Reservoir was constructed at the North Saluda Watershed to
expand Greenville’s growing population’s need for water. In 1985, a third water source, Lake Keowee,
was added as another water supply for the present and future growth of the region, but is not included
as a subject of this report. Public access to the Watersheds is not allowed to protect the water security.
GW granted a conservation easement to The Nature Conservancy (TNC) in 1993 to further preserve the
conservation values of the properties (Conservation Easement and Amendments found in Appendix A).
The Watersheds are true Southern Appalachian treasures, which provide mature hardwood forests and
premium freshwater. Based on GW’s historical passive management policy for the Watersheds, minimal
activity has occurred on the properties, along with limited assessment of the natural resources. To
provide a more comprehensive stewardship approach, TNC was contracted in March 2012 to develop a
natural resource management plan (the Plan) for the Table Rock and North Saluda Watersheds. This
report describes the current condition of the properties and identifies management recommendations
to maintain and enhance the water quality and overall health of the properties. The Plan components
include:






Aquatic Resources
Forest and Vegetation Resources
Wildlife Resources
Property Access
Law Enforcement

Work began in May 2012 by a 5-person Nature Conservancy team providing expertise in aquatic
ecology, Geographic Information Systems (GIS), and forest management. Data was assembled through
aerial flyover and field visits of the properties, research and GIS analysis, and expert interviews. The plan
also builds upon the information provided in the Properties of the Table Rock and Poinsett ReservoirsTheir Future, also known as the “Green Book”, assembled in early 1992. Workshops were conducted
with GW staff and Commissioners to develop a mission statement for the Watersheds and address
property policy issues. TNC staff approached the plan development through a filter that was not guided
by the conservation easement. Staff took an unbiased approach to analyze the properties and base
recommendations on the best scientific information available.
GW Natural Resource Management Plan
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The primary conclusions and management recommendations by subject area are:

AQUATIC RESOURCES AND FOREST HYDROLOGY: The Watersheds contain superior examples of Southern
Appalachian streams. The mature hardwood forests provide excellent water filtration, minimizing
sediment and nutrient loads, which keep water treatment cost and complexity low. Some minor impacts
are present from road construction and management. The primary recommendations are to 1) Maintain
passive forest management. 2) Plan roads and access such that aquatic impacts are minimized, including
decommissioning some road segments. 3) Develop and deploy gauging network to characterize yield,
behavior and water quality conditions of the Watersheds’ tributary system.

FOREST AND VEGETATION RESOURCES: Forest quality and maturity is excellent, with five major forest types
present. Four rare natural communities were also documented, including an ice pond, a relict
community of Pleistocene Ice Age times. Some invasive species are present, with a continuous threat of
windblown invasions into tree falls, road cuts, or anywhere soil is exposed. The primary
recommendations are 1) Monitor, and treat when appropriate invasive species including plants, pests
and pathogens and nuisance animals. 2) Develop and deploy a Wild Hog Program. 3) Develop and
implement a prescribed fire program for 3 forest types by garnering support of the Southern Blue Ridge
Fire Learning Network.

WILDLIFE RESOURCES: The Watersheds support a broad diversity of wildlife. SC Heritage species of
concern include five bat species, the Pickerel frog, Common Raven, Black bear, Wood rat, Green
salamander, and the federally threatened Peregrine falcon. If all other resource recommendations are
followed, abundant and diverse wildlife will continue to be supported. The primary wildlife
recommendations are 1) Allow monitoring for species of concern, such as the federally threatened
Peregrine falcon. 2) Allow bat monitoring for White-nose syndrome, a lethal pathogen threatening bat
species.

PROPERTY ACCESS: Two public trails border each Watershed, the Palmetto Trail at North Saluda
Watershed and the Foothills Trail at Table Rock Watershed. Public access is limited inside the
Watersheds to protect the water quality and security of the water supplies. A formal process does not
exist for managing requests to conduct natural and cultural resource studies. Primary recommendations
are 1) Continue the policy of limited public access inside the properties as accompanied by a GW
Commissioner and/or authorized personnel. 2) Hiking on the two existing trails will be the only
recreational activity allowed for the general public at the Watersheds. 3) Develop a permitting process
to evaluate cultural and natural resources monitoring and research requests.

LAW ENFORCEMENT: GW personnel patrol the Watersheds daily against property trespass and tampering
with the water supply. Staff performing these duties has the same rights as private citizens to address
illegal conduct, thus depending on local law enforcement to arrive to take legal action. Some staff may
be designated as Constables and have the ability to carry firearms to detain persons. Two staff has
specific authority as appointed SC Department of Natural Resources Law Enforcement Officers. Primary
recommendations are 1) GW Director of Water Resources will develop a case memo to present to the
Commission, which will outline law enforcement considerations to be decided upon. 2) Options for
GW Natural Resource Management Plan
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consideration may include to be commissioned as part of Greenville County Sheriff’s Department or
pursue development for a GW police department.
This Plan, and the recommendations made within, serves to assist GW in the coming years at the
Watersheds to prioritize and develop work plans, personnel time and resources, and budget costs. The
GW Commission can amend this Plan whenever necessary and it will undergo periodic review. The hope
is that this document will provide guidance for GW to continue their maintenance and enhancement for
superior water quality while knowing what actions to take for being careful stewards of these precious
resources. The results will show in maintaining low treatment costs while providing exceptionally pure
drinking water, and maintaining intact hardwood forests that plant and animal life depends.

GW Natural Resource Management Plan
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INTRODUCTION
Greenville Water (GW) manages two separate properties in the northwest corner of South Carolina,
known as the Greenville Watersheds (the Watersheds). The Watersheds supply water for the greater
Greenville region. The Table Rock Watershed is located along the northern Greenville-Pickens county
line, and the North Saluda Watershed is located in northern Greenville County (Figures 1-4). The Table
Rock Watershed is approximately 10,000 acres, while the North Saluda Watershed is approximately
20,000 acres. These two properties are separated by ~15.5 air miles. The Watersheds are located in the
southern end of the Southern Blue Ridge Mountains and are noted as large, relatively roadless, forested
areas. Both Watersheds contain all the land and stream tributaries that drain into the Table Rock
Reservoir at Table Rock Watershed and the Poinsett Reservoir at North Saluda Watershed.
The Watersheds supply a majority of water service to nearly 500,000 residents in the Upstate region of
South Carolina, making GW the largest water supplier in the state according to SC Department of
Natural Resources. Greenville’s leaders purchased and secured these water resources through the
construction of Table Rock Reservoir in 1920s and the Poinsett Reservoir in the 1950s to prepare for
population growth to the region. This was accurate foresight as Greenville grew from a small farming
community to the most populated county in South Carolina, which it is today. Census data indicate that
Greenville County population has increased by 90% from 1960-2000. Presently, Greenville County
Planning Commission projects that Greenville’s population will double over the next decade or more,
emphasizing the need to maintain plentiful water resources for this area.
These Watersheds are true Southern Appalachian treasures that are virtually 100% forested with over
100 miles of permanent streams. These properties were passively managed with limited public access
since the early part of the Twentieth Century, with the important goal of providing superior water
quality. To further the Watersheds’ protection, GW granted The Nature Conservancy (TNC) a
conservation easement on both properties in 1993 (Appendix A).
As a result of these control measures, GW is nationally known for providing some of the purest drinking
water in the country. In a national blind taste test of 2011, sponsored by the American Water Works
Association, Greenville Water earned the title of “Best Tasting Water in America.” Locally, many
Greenville residents think of their water as the gold standard.
The following Natural Resource Management Plan (the Plan) for the Greenville Watersheds assesses the
current condition of the lands and water, and provides recommendations to maintain excellent water
quality and natural resource stewardship. The Plan is outlined into six main sections, and each section is
accompanied by an appendix that provides supporting documentation and deeper analysis for the user
who wants more detail. The Figures section provides maps that are cited in the Plan, which accompany
the data analysis.

GW Natural Resource Management Plan
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The purpose for this management plan is to be a living document for GW personnel and Commissioners
to determine resources, policies and management actions for the Watersheds. This will be a tool for GW
to further their mission to be exceptional stewards of the Watersheds. Implementation of this plan will
maintain and enhance production for superior water quality in the years to come, assuring the gold
standard continues.

GW Natural Resource Management Plan
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Physical Settings

PHYSICAL SETTING OF THE GREENVILLE WATERSHEDS
GEOLOGY
The geologic setting of the Southern Appalachians including the Escarpment arose from a series of
tectonic events of approximately 560 to 320 million years ago. Continental plate movements, the
opening and closure of ancient oceans, and volcanism were the key formative events. The setting and
formational forces of heat and pressure determine the types and orientations of rocks that develop. In
turn, this determines overlying soil types, road suitability, aquifer characteristics, and mineral resources
including aggregates, metals, and gems. The particular setting of the Greenville Watersheds is referred
to by professional geologists as the Inner Piedmont terrane.
Mineral values of the Inner Piedmont rocks are primarily as aggregate sources. The Inner Piedmont
contains many deposits of value including lithium, emeralds, copper, titanium, and vermiculite, though
very few have an extent that is economical for mining. Significant Inner Piedmont gold deposits have
been mined near its northern extent in Virginia, and farther south in Dahlonega, GA. Inner Piedmont
rocks typically have deep weathered layers called saprolite, usually in excess of 20 feet. This material has
no economic value, and is removed prior to any mining or quarrying operation.

Table Rock provides an excellent example of Ordovician gneiss – a metamorphic rock created from
tectonic pressure and heating. The sheet exfoliation of weathered rock at the surface is characteristic.
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The primary importance of the Watersheds’ geology is its effect on soil characteristics, exerting strong
effects on fertility, cohesiveness, water yield, stream chemistry, and the stability of the road network.
Forest patterns and stream characteristics also track back to the originating geology. The dominant
management implications of the Watersheds’ geology are 1) the widespread extent of rocks whose
composition weathers to infertile acidic soils and 2) the strong influence of granitic material on soil
stability and stream characteristics. Though metamorphosed to gneisses, quartzites, and other rocks,
the granitic influence is still seen in the production of abundant quartz sand in the soil and stream
courses, along with the ready weathering of exposed rock to produce the red clays so apparent in road
cuts and other exposures. The geological formations for both Watersheds are displayed in Figures 5 and
6.

SOILS
Soils of the Greenville Watersheds were inventoried in GIS, and examined at a reconnaissance level
during watershed field visits. The Natural Resources Conservation Service (NRCS) is the nation’s primary
developer and steward of soils data, and recently completed updates to South Carolina soils data in
2009 including coverage of the Greenville Watersheds. Updated series-level digital soils data of 2009
was obtained through the NRCS Soil Data Mart, and processed through the Soil Data Viewer 6.0
extension for ArcGIS. The Soil Data Viewer provides the ability to extract and map the relevant soil
features for easy viewing and comparison or overlay with other landscape features. For this plan, we
have extracted and displayed unit names, soil hydrologic group, and erosion hazard (Figures 7a-7c and
8a-8c). Following is a brief description of each element.
Soil Unit: Soil units describe soils with similar layers and properties. These are derived from
examination of soil pits, aerial imagery, and inferences from elevations, length and shape of slopes, and
landscape position relative to streams and wetlands. The unit characteristics determine vegetation type,
water yield, suitability for roads, and many other factors. The individual descriptions of these are
provided as Appendix B. Some soils of the Watersheds are mapped as combinations of very similar soil
units (Ashe-Cleveland association, for example). Appendix B contains descriptions of all component
units. Mapping results were quantified based on the first soil name listed (e.g. Acreage of Ashe soils
contains areas mapped as Ashe-Cleveland).
Soil Hydrologic Group: Soil hydrologic groups are based on estimates of runoff potential. Soils are
assigned to one of four groups (A-D) according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-duration storms.
Group A has the highest infiltration rates and lowest runoff potential; group D has the lowest infiltration
and highest runoff.
Erosion Hazard: Erosion hazard ratings describe the risk of soil loss from unsurfaced roads and trails in
terms of slight, moderate, severe, and very severe risks. The ratings are a combination of slope, rock
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fragment content, and the K factor – a quantitative value of the inherent erodability of a given soil. The
ratings are both verbal and numerical. The hazard is described as slight, moderate, or severe. A rating of
“slight” indicates that little or no erosion is likely; “moderate” indicates that some erosion is likely, that
the roads or trails may require occasional maintenance, and that simple erosion-control measures are
needed; and “severe” indicates that significant erosion is expected, that the roads or trails require
frequent maintenance, and that costly erosion-control measures are needed.
Soil Conditions in the Greenville Watersheds: There are 21 soil series represented in the Watersheds.
The steep topography and underlying granitic geology are dominant influences on the soil units. A
majority of the Watersheds (70%) are composed of seven soil units – the Ashe, Brevard, Cleveland,
Edneyville, Evard, Porters, Saluda, and Stony Land units. The Edneyville and Porters units each represent
3% of the Watersheds, but are important as they are derived from more neutral and alkaline geologies,
and produce many of the areas of unique vegetation within the watershed. Other important minor soils
include the Cartecay, Hiwassee, Toccoa, and Tusquitee soils (621 acres, 2.1% collectively), which are the
dominant soils of the river and stream corridors. Field examination of soils at road cuts and exposures
revealed general agreement with Natural Resource Conservation Service (NRCS) soil series descriptions.
Elements examined included general soil color, structure, clay and sand, pebble / gravel content, and
coherence.

Saprolite – the weathered product of gneiss/granite rocks, and the primary soil parent material
of the Greenville Watersheds. This material is rich in clay, and highly erodible.
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The dominant soil hydrologic groups in the Greenville Watersheds are B and C, collectively representing
26,922 acres (92.8%) of the Watersheds. Group B dominates this total with 21,292 acres (73.4%).
Groups B and C correspond to the ranges of 1.42-5.67 inches per hour and 0.14-1.42 inches per hour,
respectively, of water infiltration and transmission. Note that soil hydrologic group assessments assume
bare soil under long-duration rainfall. The forest cover and litter layers of the Watersheds are also
important factors in the actual soil behavior under rainfall. Forest cover intercepts rainfall and returns it
to the atmosphere through evaporation. Typical rates are 20% of total rainfall, with higher rainfalls
producing more relative penetration to the forest floor. The litter layer also reduces runoff and improves
the amount of water that is infiltrated into the soil.
Greenville Watershed soils are highly erosive, with exposed soil highly susceptible to sheet and rill
erosion under rainfall. Soils ranked with severe erosion hazard total 26,142 acres (90.1%; Figures 7c and
8c), and present severe limitations exist for natural surface roads and equipment operability. The limited
area of soils with mechanical characteristics well-suited to natural roads and equipment operability are
present as narrow bands of flatter, loamy soils along stream corridors. These settings have other road
management and water quality limitations due to their proximity to high-energy flowing waters.

CLIMATE
The Southern Appalachians are categorized as having a maritime, humid, temperate climate. Mean
annual temperature is 55F and ranges from an average of 53F in winter to 71F in the summer, as
measured at Coweeta Hydrologic Laboratory 50 miles west in Otto, NC. Frequent rain sustains regular
streamflow and high evapotranspiration rates, with 130 rain events per year on average. Annual rainfall
is 59-63 inches per year, with higher values toward Table Rock Reservoir. These values are substantially
greater than Piedmont and Coastal Plain values in the mid- to high 40’s.
The South Carolina State Climatology Office has processed region-wide temperature and precipitation
data from the last 104 years, and has compared to full record to the period 1975-2005. Recent
measurable changes and seasonal shifts in temperature and precipitation have affected South Carolina
including the Greenville Watersheds. For example, mean annual temperature across the Carolinas and
Georgia have increased 2-4 degrees F since 1975, and average annual precipitation has increased by 48” over most Piedmont and mountain stations. Precipitation has also shifted substantially toward the
summer months. The majority of temperature increase is through increasing nighttime temperatures
across the year, and increasing winter temperatures overall. Analyses of climatic data from the Coweeta
Hydrologic Laboratory also reflect long-term positive increase in minimum, nighttime temperatures.

GW Natural Resource Management Plan
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Aquatic Resources

AQUATIC RESOURCES OF THE GREENVILLE WATERSHEDS
PHYSICAL CONDITIONS
GEOMORPHOLOGY: The streams and rivers of the Watershed properties are primarily high-gradient
systems, with many examples of bedrock-controlled reaches, cascades, and steep falls with gradients
exceeding 10%. In the Rosgen classification system, a widely used stream evaluation system, the
Watersheds’ streams and rivers fall in Aa+, A, and B classifications (Table 1). A sampling of Watersheds
stream gradients used to classify watershed streams is given in Appendix C. The North Saluda River
follows a classic pattern of very high slopes in extreme headwaters which decline gradually along its
course. The South Saluda River shows a somewhat unique pattern of headwater streams originating on
modest slopes, then plunging over falls and cascades in downstream reaches before entering Table Rock
Reservoir. Riparian vegetation is intact everywhere with exception of road crossings, and all reaches
observed displayed good to excellent structural characteristics. These include stable channels,
appropriate amounts of large woody debris, and habitat diversity appropriate to stream type.

A step-pool run in a B-reach of the South Saluda River. When free of fine sediment, these pools provide
excellent habitat for trout, and other sensitive fish and invertebrates.
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IMPLICATIONS OF STREAM CLASSIFICATION: The simple importance of A and B classifications for water
supply is their high energy regimes and low water storage characteristics. These streams have a great
deal of erosive power, should riparian vegetation be disturbed or the streams otherwise come in contact
with exposed soil. Chemical contaminants, viruses, or any other element of concern will also quickly
translate from the stream system to the reservoirs. The fate of sediment or introduced elements relative
to the water intakes becomes less certain from there, and depends on tributary position and the
behavior of water once in the reservoir.
Sediments, once released, are likely to translate fully downstream through A reaches, with coarser
sediment falling out at the point where the stream changes to a lower gradient. B streams will usually
have step-pools, riffles and short glides where sediment can be stored, so sedimentation events have a
longer legacy in B streams with respect to habitat effects. Once settled out, natural sediments have no
long-term consequence for raw quality of water intended for potability, but does result in diminished
habitat, biological productivity, and fishery potential.
In-channel and riparian water storage are also important factors of stream type. Type A and B streams
are typically bedrock-controlled, or are situated in very shallow alluvial sediments. Residence times of
water in the channel are typically short. Relative water storage in the alluvium is very low compared to
low-gradient systems, which often have deep saturated sediments and groundwater connections that
support flow in periods of low rainfall.
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Table 1: Slopes and plan views for streams under the Rosgen Classification System. Greenville Watershed
streams are almost exclusively Aa+, A, and B type streams.

Groundwater in mountain systems typically resides in bedrock fractures and has not been thought an
important source of stream flow support during low rainfall periods. We did not investigate this directly
for the Greenville Watersheds. However, recent research on fracture-based groundwater systems in the
Coweeta and Cullowhee watersheds in North Carolina show that groundwater is an important stream
flow support mechanism in these systems.

BIOLOGICAL CONDITIONS
AQUATIC INSECT TOLERANCE ASSESSMENT: Aquatic insects are a premier indicator of aquatic habitat
conditions, particularly in flowing waters. Aquatic insects are sensitive to both chemical water quality
and physical habitat conditions. Documenting and scoring the aquatic insect community is a widely
accepted and documented practice for measuring integrated stream health.
The table below contains a list of breakdown of tolerance rankings within the streams sampled for the
Green Book, the average tolerance score for the stream community, range of values, and an 80th
percentile (80% of the scores are equal or lower). Lower tolerance scores represent higher quality
stream habitat and water quality.
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Site Description from Green Book (Date)

# Species

Slickum Creek above Table Rock Reservoir (6-11-92)
S. Saluda River above Table Rock Reservoir (6-11-92)
Brushy Creek above Poinsett Reservoir (6-15-92)
N. Saluda River above Poinsett Reservoir (6-15-92)
Slickum Creek above Table Rock Reservoir (6-29-92)
S. Saluda River above Table Rock Reservoir (6-29-92)

81
65
74
58
40
55

Ave
Tolerance
2.2
2.0
2.2
2.1
2.8
4.1

Range
0 – 9.3
0 – 9.3
0 – 9.3
0 –9.3
0 – 9.3
0 – 9.3

80th
Percentile
2.5
2.8
3.9
3.1
4.8
3.9

Table2: Average pollution tolerance of aquatic insect communities from selected Greenville Watershed streams.
Ranks range from 0 to 10, with 10 being the most tolerant of water pollution and degraded habitat.

The tolerance rankings show a preponderance of very pollution-intolerant organisms. The communities
clearly reflect the excellent water quality and habitat conditions of Greenville Watersheds streams. All
sites had at least several taxa with ranks between 0 and 1, and the high ends of the ranges were set by
one highly tolerant taxa (Chironomis sp) found in all but the most degraded environments. The average
and 80th percentile values reflect the dominance of highly intolerant taxa.
Since the publication of the Green Book, standard methods have been developed for aquatic insect
sampling specifically for water quality monitoring. As the internal conditions of the Watersheds has
changed minimally since 1992, repeating these surveys with standard methods could provide insight to
whether Watershed streams are being affected by external inputs like atmospheric nitrogen.

AQUATIC WILDLIFE: FISH, CRAYFISH AND MUSSELS: There are currently 16 known fish species, and 28
suspected species present in the Greenville Watershed (Appendix C). The Watersheds are dominated by
stream specialists, with only 5 species of fish listed that are typical of lakes and reservoirs, and 2 that are
equally adapted to flowing and still-water environments (smallmouth bass and rainbow trout). The
Watersheds contain a high level of fish diversity and healthy community composition. The species list is
dominated by insect-eaters and predators, and completely lacks detritus-feeding species typical of
degraded waters. The numbers and feeding types reflected in the list testifies to the high quality habitat
and excellent water quality present within the Watersheds.
The game fish of the Watersheds (brook trout, rainbow trout, and smallmouth bass) are fishery
resources. A fishery is present when a fish species is combined with the commercial or recreational
pursuit of that species. The fisheries of the Watersheds are treated in a separate section below.
No known records of crayfish occurrence have been documented for the Watersheds at the time of this
planning effort, though habitat conditions are excellent for even the most sensitive species. True
absence of crayfish from these quality habitats is highly unlikely, and probably reflects lack of search
effort. Greenville Watershed staff has verbally noted crayfish observation. Appendix C tabulates several
potential crayfish species with reasonable chance of being present in the Watersheds. The species of
highest conservation concern the Broad River spiny crayfish and the Broad River stream crayfish.
Currently known only from the Broad River, search effort for these species has been very limited and the
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limited ranges may be an artifact of limited effort combined with limited extent of truly high quality
habitat.
No mussel records are known for the Watersheds, although observed habitat conditions appear
excellent for brook floater (Alasmidonta varicosa), an imperiled species under review for listing under
the federal Endangered Species Act. The species’ fish host (blacknose dace) appears well-distributed in
the Watersheds, increasing the possibility that this imperiled species could be found here. The
ubiquitous species Elliptio complanata and Elliptio icterina are also possible mussel inhabitants.
Rare and Sensitive Aquatic Species of the Greenville Watersheds
Confirmed? TR, NS,
Species
Importance
Suspected? or Both
Eastern brook trout
Confirmed
TR
Best known brook trout population in SC
Rainbow trout
Confirmed
Both
Best known rainbow trout populations in SC
Blacknose dace
Confirmed
Both
Host fish for eastern brook floater, a rare mussel
Eastern brook floater
Suspected
Both
Rare mussel under current ESA review
Broad River spiny
Suspected
Both
Extremely rare species, needs high quality
crayfish
streams
Broad River stream
Suspected
Both
Extremely rare species, needs high quality
crayfish
streams
Table 3: Rare and sensitive aquatic species either confirmed or suspected within the Greenville Watersheds

FISHERIES: A fishery is defined as the presence of fish or fishes combined with commercial or
recreational pursuit. Often, these are accompanied by management activities to expand or protect both
the fish and the quality of the catch or pursuit. As such, the Greenville Watersheds support three
fisheries: brook trout, rainbow trout, and smallmouth bass. The healthy presence of reproducing brook
and rainbow trout is also a strong indicator of excellent water quality, as these species have stringent
requirements for low temperature, high dissolved oxygen, and low levels of fine sedimentation. The
trout populations coexist with very sensitive aquatic insect assemblages, testifying to the health of the
Watersheds.
The Green Book surveys of 1992 describe an intensive 6-week effort to sample and describe the fishery
status of the Greenville Watersheds. We did not have the time or resources to replicate this effort or
sample fish directly. Note also that the 1992 surveys were not exhaustive; many Watershed streams
remain unsurveyed. Overall, Watershed conditions have not changed significantly since 1992, and we
assume the 1992 results remain representative of fishery conditions. Nonetheless, 20+ years is a
substantial time period for a dynamic variable like fish populations, and this may prove to be a poor
assumption.
The following is based on a combination of Green Book information (pp. 126-154), fishery literature, and
reconnaissance level observations from limited field efforts of May-June 2012.
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BROOK TROUT
The brook trout (Salvelinus fontinalis) is the native trout of the eastern United States. Their original
range stems from the Southern Appalachians of Georgia and South Carolina northward through eastern
Canada, and includes the watersheds of the Great Lakes. The species is notorious for its brilliant
coloration and feistiness as an angling target. Brook trout require cold streams with areas of sand-and
slit-free rocky bottoms for spawning. Meeting these conditions in the southern part of its range requires
virtually 100% canopy cover and absence of land uses that impute fine sediments into its waters. As
such, the Greenville Watersheds are likely the best remaining brook trout habitat in its extreme
southern range.

Photo credit: Auburn University, AL

A young adult eastern brook trout. Colorful and hard-fighting, eastern brook trout are the
original game fishery of eastern US streams

Currently, only the Table Rock Watershed is known to contain brook trout. Here, Slickum Creek was
described in 1992 as the best remaining brook trout stream in South Carolina, and contained trophysized brook trout and strong numbers at the time of survey. Slickum Creek was also the only stream
where brook trout presence was documented. Laurel Creek and Galloway Branch were also described as
suitable habitat for brook trout reintroduction, though brook trout are currently absent. We did not
directly observe brook trout in Slickum Creek, or anywhere else in the Table Rock Watershed during our
field observations, a fact better related to survey approach and effort than actual presence or absence.
We did observe relatively recent natural-surface roadwork in the Slickum Creek drainage that, due to
steep slopes and high soil erosion hazards, is not positive for brook trout persistence.
The primary threats to brook trout are forest clearing that exposes streams to sunlight, sedimentation,
and non-native fish. Optimal temperature for brook trout in the southern range is 52-60°F, with the best
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populations found in waters that never exceed 66°F. Adult brook trout can withstand short periods of
water temperatures up to 72°F, with 75°F considered their lethal limit. In some streams, localized
groundwater discharge may provide suitable conditions during peak summer temperatures. Water
warmed by sunlight will maintain that heat for long stretches beyond the initial point of warming, so
even a limited forest opening can have long-range impact on brook trout. Sedimentation threatens
brook trout by closing spaces in gravel beds used for spawning and early rearing. Fine sediments
smother eggs. New hatchlings are unable to swim immediately, and require the small spaces between
rocks as initial rearing habitat.
Rainbow trout and smallmouth bass are non-native predators in the Greenville Watershed reservoirs
and streams, and compete with brook trout for habitat. Generally, Watershed streams with rainbow
trout and smallmouth bass are absent of brook trout. Brook trout are more agile at navigating waterfalls
and high-gradient streams, and thus exist primarily upstream of physical features that are non-navigable
by these species. Headwater retreat has been the primary survival strategy of brook trout across its
native range. Any consideration of brook trout reintroduction must account for how these predators will
be kept out, or removed from the restored habitat.
By maintaining closed forest conditions and practicing careful road management, Greenville Water can
maintain brook trout habitat in the Watersheds to the extent of human control. Rising nighttime
temperatures, a 30-year trend in South Carolina that continues today, will place additional pressures on
these populations that may not be possible to mitigate. An articulate water quality monitoring network
and investigation of groundwater contributions to Watershed stream flows, recommended previously,
could improve the understanding of viability of brook trout reintroduction.

RAINBOW TROUT
Rainbow trout (Oncorhynchus mykiss) are native to the Pacific coast of the United States, Russia, and
eastern Asia. Rainbow trout have been widely introduced to waters all over the United States including
the Greenville Watersheds. Rainbow trout are hard fighters and can exceed 40lbs, making for an
excellent game fish. Rainbow trout have similar requirements to brook trout, with temperature
tolerances 2-3°F greater for optimal and survivable ranges, lethal limits, and spawning and rearing
habitat free of fine sediments. As a larger fish with similar aggressiveness, rainbow trout typically
displace brook trout from shared streams, a condition documented in the 1992 Green Book for many
Greenville Watershed streams including the South Saluda mainstem, Laurel Creek and others. This
occurs via competition for prime spawning sites and direct predation.
Rainbow trout are well-distributed throughout both Watersheds, including both reservoirs. In the Table
Rock Watershed, rainbow trout were found throughout the South Saluda River, and Laurel Creek. In the
North Saluda Watershed, rainbow trout are found in the North Saluda River, and in Lynn, Big Falls,
Brushy, Guest, and Posey Creeks. The populations were documented in 1992 as having excellent
biomass and numbers, and provide a high-quality fishery. The threats to rainbow trout are similar to
those of brook trout. If quality brook trout conditions are maintained, rainbow trout populations should
remain relatively secure.
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Rainbow trout populations recorded in 1992 above High Falls in the South Saluda River, in Laurel Creek
and the South Saluda River just below Laurel Creek, and the upper North Saluda River about a mile
above the reservoir were all reported as isolated by waterfalls. These populations were probably
established by physical movement of fish by humans rather than typical migrations. As such, these areas
may provide opportunities where brook trout could be re-established, should a non-chemical method
for rainbow trout removal be determined.

SMALLMOUTH BASS
Smallmouth bass (Micropterus dolomieu) are native to watersheds that drain into the Mississippi and
Great Lakes drainages. The species has been widely introduced to other waters due to its well-deserved
reputation as an aggressive and hard-fighting angling target. Smallmouth bass thrive in clear, rocky
streams and rivers with abundant pools, and in lakes with rocky shoals and woody cover, conditions that
describe the Table Rock and North Saluda drainages and reservoirs very well. Smallmouth bass perform
well in a wide range of temperatures, with an optimal range of 72°F to 81°F in the peak of summer, and
a lethal limit of 90°F. The best populations are typically found in lakes and reservoirs that exceed 30 foot
depths, a condition that provides thermal refugia in summer. Smallmouth bass actively sweep sediments
from nesting areas and are not affected by moderate levels of fine sedimentation. They are sightfeeders, however, and require long periods of low turbidity (<25 NTU) for optimum health.
Smallmouth bass are found in both Table Rock and North Saluda reservoirs, and the lower reaches of
the South Saluda River. We did not observe the fish directly in the South Saluda River, but the
abundance of adult fish in both reservoirs was very apparent through simple observation. Of the three
fishery species, the smallmouth bass is the least sensitive, and maintaining suitable conditions for either
brook or rainbow trout will assure persistence of smallmouth bass.
Two factors were observed during this planning process, however, that may place limitations on the
quality of this fishery. One was the simple abundance of adult fish versus the prey base, likely various
sunfishes and common shiners. The smallmouth bass population appears to have exceeded the prey
base, and many adult fish are long and slender, indicating some undernourishment. This could be
remedied somewhat by practicing a slot limit that regularly removes a portion of the population above
and below a threshold, perhaps 12-16 inches for this species (note: 12 inches is the minimum size set by
the State of South Carolina). For slot limits to work, the smaller fish must be removed to the legal limit,
or the slot limit becomes a de facto minimum size and worsens the problem. As fishing access is
controlled to known persons, a slot limit could be applied by informal agreement, rather than requiring
a regulatory change.
Secondly, the smallmouth bass fishery may be limited by lack of woody debris in the reservoirs.
Currently removed to limit organic carbon contributions to raw water quality, an increase in woody
debris would reduce energy expenditure for feeding and possibly reduce undernourishment among
adult smallmouth bass. With institution of a broader water monitoring system, Greenville Water will
better be able to determine the relative organic contributions of the streams versus in-reservoir woody
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debris, and can evaluate whether a tradeoff exists between reservoir woody debris and raw water
quality.
The Green Book of 1992 suggested the introduction of threadfin shad to the reservoirs to increase the
prey base for smallmouth bass and rainbow trout. This activity would require a permit from the South
Carolina Department of Natural Resources, and would likely have the desired effect of increasing weight
per unit length of these species. Nonetheless, we advise against this on the grounds that non-native
species introductions often have unanticipated consequences that cannot be undone. More
conservative measures of slot limits and habitat enhancement should be applied before considering an
irrevocable non-native introduction.

ROAD MANAGEMENT
Roads are treated here under Aquatic Resources as their purpose, usage, and impact best relates to
aquatic resource condition and management.

GENERAL OBSERVATIONS: The Watersheds are traversed by a variety of roads, including Old US25 at
North Saluda, and a network of unimproved interior forest roads in both Watershed properties. The
intended purposes of the interior forest roads include wildfire response, water quality monitoring,
watershed patrol, and property tours by invitation of Greenville Water Commissioners or leadership
staff. Many of the interior forest roads are established on historical logging paths and other
opportunistic conditions.
Forested watershed studies, including many in the Southern Blue Ridge ecoregion, have demonstrated
that natural-surface forest roads are the primary source of sediment and turbidity in these settings. A
number of measures such as water bars, outsloping, revegetation of cut slopes, and placement of
crushed rock can partially mitigate these effects. However, the balance of evidence indicates that
minimizing the mileage of natural-surface roads is the first best management practice, particularly
where the overall property management goal is water quality.

Fall Creek, criss-crossed by Old US25 and other roads, is one of the few places in the
Watershed where visible stream turbidity was present.
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SPECIFIC STREAM AND ROAD CROSSING OBSERVATIONS: The course of field reviews traversed many
stream crossings for both improved and unimproved roads. Some observations of note from field
reviews include:









The natural bottom culverts on Old US25 over Guest Creek and Fall Creek downstream of the
Posey Creek confluence are exemplars of good culvert application – natural bottoms, with
adequate capacity and some natural floodplain retained within the span. These creeks are
flowing very naturally here with no hydraulic jumps, aggradation, or degradation observed.
The pipe culvert at Posey Creek immediately above Fall Creek demonstrates the inadequacy of
closed pipe culverts in high energy systems. Hydraulic forcing through inadequate pipe capacity
has caused downstream degradation. The downstream end is now a hanging culvert and fish
passage barrier at normal flows, and a washout and sedimentation risk during high flow.
A similar situation exists at Fall Creek just upstream, though here beavers have leveled the grade
and at least temporarily restored hydraulic grade and fish passage.
Though most streams and river reaches are in excellent condition, sediment accumulations from
past disturbance were noted in lower-energy B-type reaches of the North Saluda River. Here,
fine sand has filled into step pools. Higher energy A-type reaches of the North Saluda were more
similar to the South Saluda River, where no such infilling was noted. While not part of the water
supply system, Jamison Mill Creek in the east end of the North Saluda property is heavily infilled
with fine sediment, likely from recent logging.
Natural drive-through crossings, in general, appeared stable in the observed instances on both
properties. In terms of capacity, sedimentation, and ease of maintenance, these appeared
superior to recently-installed culverts along the southeast rim of Table Rock Reservoir.

These observations are provided as examples of road management and stream crossing principles at
work in the Watersheds, and may assist with road management decisions at other locations.

FOREST HYDROLOGY
DEFINITION: Forest hydrology is the sum of interactions among precipitation, groundwater, and
forested lands, with the ultimate outcome being water of a certain quality and yield. That quality and
yield is determined by many factors including forest type and density, forest management activities,
sub-canopy vegetation type and density, soils, and slope among others. Originating in ancient Rome,
forest hydrology was formalized as a science in Czechoslovakia in the 1860’s, and later grew
exponentially in the 1930-50’s under the United States’ experimental watershed system, which
continues today. Currently, there are 441 experimental watersheds in the United States conducting
targeted experiments on forest-water interactions including the Coweeta Hydrologic Laboratory only 50
miles away in Otto, NC (www.coweeta.uga.edu).
Currently, there is no internal hydrologic monitoring system from which to make a detailed assessment
of the forest hydrology of the Greenville Watersheds. We were able to use recent land cover and soil
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data to map the variation in water quality sensitivity across the Watershed properties, including true
riparian zones (see Figures 18 and 19, and Appendix C for method details), and to make inferences on
the Watersheds’ hydrology drawing from an extensive scientific history on forest hydrology.

CURRENT CONDITIONS: The Watershed properties are almost exclusively covered by mature deciduous
forest, with very minor extents of coniferous trees, or non-forest land types. Forest harvest histories in
the Watershed properties are unclear. Areas of older, possibly virgin forest are present, particularly in
the Table Rock watershed, where trees of 250 years and greater were regularly encountered in field
reviews. Harvesting occurred in both properties since closure as watersheds, but the extents and the
practices used are somewhat lost in history. Our field surveys in areas of suspected 20th century harvest
(based on anecdotal reports from GWS staff) did reveal tree stocks with apparently smaller diameters
and species associated with earlier successional stages. However, the overall canopy closure and
structure of those sites was similar to older areas, and basic forest hydrology functions of rainfall
interception, evaporation, infiltration, transpiration, and throughflow are likely very similar as well. The
thin, transmissive soils and steep slopes that dominate the Watershed properties will likely translate to
rapid and efficient water delivery to the streams and reservoirs.

The closed, deciduous tree canopies of the Greenville Watersheds are a primary control
on water quality, quantity, and rainfall response.

Fire is an important forest hydrology factor. Forest stands partially opened by fire yield more water than
closed, fire-absent stands. Fire effects on the Watershed properties, to the extent they exist, are not
discernible by reconnaissance-level observation. Intentional fire use was widely practiced in the
Southern Appalachians pre-20th century, though the history of intentional fire use specifically in the
Watershed properties is also unknown. Some areas with warm, dry slopes and significant cover from
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shortleaf and pitch pine are suspected to have developed under a recurrent fire regime that pre-dated
watershed acquisition and closure. This would be consistent with recent fire recurrence research, which
has shown that low-intensity fires regularly traversed the Southern Appalachians on a 7-12 year interval
prior to the institution of fire suppression policies in the early 1900’s, and this recurring fire history
spans a 10,000 year period.

FOREST HYDROLOGY RELATIONSHIPS APPLICABLE TO THE GREENVILLE WATERSHEDS: The long-standing
institution of forest hydrology science has revealed many repeating relationships that are useful for the
forests of the Greenville Watersheds. The following list was selected from the literature based on
relevance to municipal water provision in eastern deciduous forest environments.

WATER QUALITY









Forested watersheds generally yield higher quality water than non-forested cover types. Most
urban, suburban and agricultural land uses contribute in some way to lowered water quality.
The proper management and protection of wetland and riparian zones is a critical component of
watershed protection. These are concentrated water supply source areas and represent the
final opportunity to capture mobile sediments/nutrients before they enter surface waters.
The best regulation of nutrients is provided by maintaining vigorously growing forest across the
vast majority of watershed sites.
Older forests sequester fewer nutrients than younger forests on a pound per acre basis,
although older forests still maintain a very tight nutrient cycle.
Nitrogen saturation of soil from external sources is the primary nutrient sequestration concern
for most older forested watersheds.
Deciduous forests are generally superior in nitrogen retention to coniferous forests.
Natural surface forest roads represent the greatest potential source of sediment inputs to
tributaries on undeveloped watersheds.

WATER YIELD






Deciduous forests produce greater water yields than coniferous forests due to the lack of
transpiration by deciduous trees in winter.
Water yields decrease as a young forest regenerates and closes its canopy. Forest harvest can
increase water yield, although the increase is not measurable until approximately 20-30% of a
forested watershed is cleared.
Age of individual trees is less important to water yield than overhead canopy closure; harvested
areas return to water yield baseline within 3-10 years of harvest.
Diversity in forest cover type provides natural resilience to pest outbreaks, storm damage, fire
and other disturbances, and this resilience translates to the quality and quantity of the water
supply.
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Forest management, including harvest and use of prescribed fire, does not inherently conflict
with water quality and yield, assuming proper forest road construction and harvest or fire
methods. However, the costs of access road and fireline construction can vary substantially
based on topography.

FOREST MANAGEMENT: Many water supply watersheds have active forest management programs to
provide revenue, manipulate water yield, enhance a particular wildlife habitat or correct past land uses
that are contrary to water provision. However, active forest management strategies in water supply
watersheds have to be specific to the environmental setting, and needs and goals of the system.
Currently, the forests of the Watershed Properties appear healthy and diverse, and provide excellent
raw water quality. There are no apparent management needs for either forest health or raw water
quality. The mature, closed canopy of the current forest does likely exert some reduction in yield, as
precipitation is more thoroughly intercepted and evaporated back to the atmosphere. However,
potential benefits of active forestry in the Watersheds are strongly offset by steep, erosive soils and very
poor access for large trucks or logging equipment. The current road network would require complete
reconstruction on contour with engineered benching, outsloping, and stream crossings. This action is
likely to have demonstrable negative effects on water quality in the near term, though compaction and
vegetative regrowth would reduce those to some degree. Surfacing with gravel or crushed rock would
be necessary to prevent ongoing fine sediment erosion and reduction of raw water quality. With surface
reinforcement, road construction on the topography of the Watershed properties is likely to exceed
$10,000 per mile, and will have regular maintenance costs beyond initial construction.

SUMMARY
The Greenville Watershed contains very high quality, high energy flowing waters with a representative
fish and aquatic insect diversity. Overall, stream integrity is excellent. The Greenville Watersheds likely
contain excellent fisheries for rainbow trout and smallmouth bass, and a marginal brook trout fishery.
Brook trout likely remain in excellent size and numbers in Slickum Creek, and may be distributed further
in yet-unsurveyed streams of the Watersheds. The small current limit of known extent suggests that
brook trout should probably be left unperturbed until their extent is better characterized. The closedcanopy forest conditions of the Watersheds are the primary contributing variable to the health of these
fisheries. The critical elements of excellent water clarity and temperature, large woody debris, pools in
rivers and streams, and low sediment loads all proceed from these forest conditions. The primary
discernible fishery impact is replacement of brook trout populations by rainbow trout and, to lesser
extent, smallmouth bass. This appears unrelated to the physical and biological conditions of the
Watersheds.
Maintenance of the current qualities is the primary goal, and will satisfy water quality and conservation
stewardship needs. There are some correctable impacts associated with interior road construction and
maintenance. An aquatic monitoring system that incorporates both physical and biological elements
should be deployed to assure maintenance of current qualities, provide the scientific basis for regulatory
compliance, and evaluate the impacts of current and future management activities.
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Recommendations for Aquatic Resource Management
Physical Conditions
1.

2.

Develop and deploy a gauging network to characterize the yield, behavior, and water quality conditions of the
Watersheds’ tributary system. Engage in the scientifically rigorous data acquisition and to ensure comparability with
nearby watershed gauges
Consider hydrogeologic investigation of bedrock-fracture groundwater resources in the Watersheds, and their
interaction with Watershed stream and reservoir systems

Biological Conditions
1.
2.
3.

Assess stream biotic indexes based on aquatic insects and / or fish communities as an integrative measure of water
quality and management impacts
Strive to sustain or enhance the southern strain of Eastern Brook Trout within the Table Rock watershed
Consider surveys of aquatic species of conservation concern, including the Broad River spiny crayfish, and brook
floater (a rare mussel)

Roads
1.

Evaluate current road network versus required uses. Maintain interior road network at the minimum possible mileage
due to steep terrain, unstable soils, and water quality priorities
2. Decommission steep cross-contour road segments to protect water quality
3. Consider design of new or reopened roads with principles of a) minimize number of stream crossings b) minimize
mileage within riparian corridors or 100-year flood zones
4. Construct any new road segments on-contour, with outslopes and reinforced surfaces, especially near streams. Use
water sensitivity maps to plan toward low-sensitivity areas
5. Continue use of stable (rock-based) unimproved stream crossings. Apply crushed rock stabilization on road
approaches to stream channels for 50 feet upslope
6. Where possible, apply crushed rock to stabilize road crossings over ephemeral tributaries. Avoid round or other
closed-bottom culverts wherever possible
7. Monitor transportation improvement plans from State and County Dept’s of Transportation for planned changes to
watershed roads and bridges. Insist on like replacements of open-bottom culverts along Old US25
8. Remove round culvert at Falls Creek and replace with an open-bottomed culvert at a minimum of 1.5X bankfull width
when next maintenance is required
9. Request County road department(s) terminate ditch clearing a minimum of 50 feet upslope from the water body to
intercept road contaminants and spilled materials
10. Endeavor to monitor essential road segments for water quality impacts. Use 5 NTUs of turbidity during or
immediately after rain events as an action threshold
11. For essential road segments exceeding action limits, apply further best management practices, retract to a less
sensitive landscape position, or decommission

Fisheries
1.
2.

3.

4.

Repeat fisheries surveys in both Watersheds. Prioritize documentation of species’ geographic extents over detailed
population metrics, if limited by time or resources.
Consider engagement in brook trout range expansion within the Watersheds, under guidance of professional fishery
biologists. Prioritize reintroductions toward suitable habitat free of other top predator fish, and physically protected
by waterfalls or other migratory barriers
Do not move fish of any species within the Watersheds in absence of a specific fishery management plan that details
such movements. Refrain from prey species introductions, particularly ahead of more conservative management
approaches.
Consider slot limits to enhance the quality of the smallmouth bass fishery

Forest Hydrology and Management
1.
2.

Maintain healthy forest stands in a passive management state. Timber harvest is not recommended, given the slope
and soil conditions, and water quality priority for the Watersheds.
In highlighted water-sensitive areas, refrain from soil-disturbing activity to the maximum extent possible. Design
essential activities to take the shortest possible path across water-sensitive areas.

Table 4: Summary recommendations for management activities for aquatic resources.
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Forest and Vegetation
Resources

FOREST AND VEGETATION RESOURCES OF THE GREENVILLE WATERSHEDS
FOREST AND VEGETATION COMMUNITIES
Plants of all types, including trees, organize into repeating groups of species that ecologists refer to as
communities. The community concept is useful for land managers, as species groups include repeating
sets of underlying soil and water conditions. Plant communities also differ in terms of the threats that
can undermine their health and, in certain cases, this reduced health or the threatening agents
themselves can impact water quality. Knowing where plant communities are can be a road map for
where particular threats might emerge, or be pursued if already present. Lastly, imperiled plant and
animal species are often embedded or dependent upon a particular plant community, so the concept is
a useful stewardship framework as well.
For these reasons, the forest and vegetation communities of the Greenville Watersheds were
inventoried on a reconnaissance level, and mapped using a combination of remote sensing and field
observations. Substantially higher levels of inventory detail are possible, but are time-intensive and
unlikely to produce more actionable information over most of the Watersheds. Field observations were
fit into standard plant community references of the International Vegetation Classification System
(IVCS), which allows communities to be described at various levels of detail, depending on the level of
field data in hand. The descriptions used herein reflect a systems level of classification within the IVCS; a
level that is driven by readily-observed dominant plants, topography, and elevation.

An example of Southern Appalachian Oak Forest on a relatively dry slope northwest of
Table Rock Reservoir. Chestnut oak is the dominant tree species in this particular stand.
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Critically important to the water provision mission is the concept of forest hydrology, the science of
forest interactions with precipitation, runoff, and streamflow. Specific field-based analyses of the
Watersheds’ forest hydrology were not possible in the time and resource context of this project, but the
concept is heavily studied, and there are many local and highly relevant findings that can inform
Greenville Waters’ current and future management. This section brings forward a number of relevant
relationships that can guide future management and targeted research.

FOREST COMMUNITIES: The vegetation communities of the Greenville Watersheds can be characterized
in terms of five (5) forest types. Following is a brief description of each. The major characteristics are
summarized in Table 5, and displayed on Figures 11 and 12. More detailed descriptions are located in
Appendix D.

SOUTHERN APPALACHIAN OAK FOREST
Southern Appalachian Oak Forests are dominated by oaks, with various hickories, maple, white ash, and
white pine. American chestnut was historically dominant, and still exists here as sprouts. This is the
dominant forest type of the Watersheds, particularly at lower elevations. A few scattered locations were
impacted by past logging and agriculture, and are in early regrowth stages dominated by tulip poplar,
various pines and black locust.

SOUTHERN APPALACHIAN COVE FOREST
Southern Appalachian Cove Forests are moist hardwood or hemlock-hardwood forests of sheltered
topographic positions in the Southern Blue Ridge Mountains. There are two sub-types: an acidic cove of
lower soil fertility, and a rich, high-fertility cove forest that occurs only at the lowest slope positions. The
sheltered settings promote moist conditions. Characteristic canopy species include buckeyes, maples,
white ash, Basswood, tulip poplar, silverbell, eastern hemlock, American beech, and cucumber tree. This
forest type is noted for high wildflower richness and diversity of canopy trees.

SOUTHERN APPALACHIAN LOW MOUNTAIN PINE FOREST
Southern Appalachian Low Mountain Pine Forest is a low-elevation forest dominated by shortleaf- and
Virginia pine. Pitch pine may also be present. Locations are typically on exposed topography. Hardwoods
include dry-site species such as Southern red oak, Chestnut oak, Scarlet oak, and Pignut hickory. The
shrub layer may be well-developed, with blueberry and huckleberry. This forest type is little-studied in
the southern Appalachians and many factors have altered its characteristics. This forest type was
observed primarily along the edges of the reservoirs, where enhanced air flow may be creating the drier
soil condition suited to this forest.

CENTRAL AND SOUTHERN APPALACHIAN MONTANE OAK FOREST
This oak-dominated forest is found on exposed sites of the Watersheds at higher elevation, including
ridgecrests and south- to west-facing slopes, mostly between 3,000-4,500 feet elevation. The eastern
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rim of Hogback Mountain Road is a good example. The soils are thin, weathered, nutrient-poor, low in
organic matter, and acidic. The dominant trees are northern red oak and white oak, with the individuals
often stunted or wind-flagged. American chestnut sprouts are also common.

SOUTHERN APPALACHIAN MONTANE PINE FOREST AND WOODLAND
Southern Appalachian Montane Pine Forest and Woodland consists of predominantly evergreen trees
on very exposed, convex, often rocky south- and west-facing slopes, ridge spurs, crests, and clifftops in
the Southern Blue Ridge. They occur at moderate to upper elevations 1500-4000 feet. Most examples
are dominated by Table mountain pine, often with Pitch pine and/or Virginia pine, and occasionally
Carolina hemlocks. An excellent example of this forest is present at Table Rock Watershed along the
ridges of Table Rock, especially along the areas where the Carolina hemlocks are found.

Tulip popular growing in mature, Cove hardwood forest along South Saluda drainage at Table Rock Watershed

NON-FOREST VEGETATION COMMUNITIES
The Greenville Watersheds contain at least four (4) rare or unique non-forest communities. Following is
a brief description of each. The major characteristics are summarized in Table 5. More detailed
descriptions are located in Appendix D. Many rare plant communities exist as small patches developed
on specialized soil, water, and topographic conditions. This characteristic, combined with the difficult
terrain of the Watersheds, creates a strong potential for additional community occurrences that are not
documented here.
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SOUTHERN APPALACHIAN GRANITIC DOME
Southern Appalachian Granitic Domes consist of smooth, curved, exfoliated outcrops of massive granite
and related rocks in the Southern Blue Ridge and adjacent upper/inner Piedmont. Smooth rock without
crevices is the distinctive characteristic of this system. The outcrop surface typically has thin soil mats
around the edges and in patches that create complex arrangements of vegetation, ranging from moss
and lichens to herbs to shrubs and trees. The communities occurring on and surrounding these granitic
domes are considered rare (G2), and the mats are extremely fragile to foot traffic. Deeper soil mats
support various pines with dense shrubs, resembling that of Southern Appalachian Montane Pine Forest
and Woodland. Excellent examples of granitic domes can be found at Table Rock and the exposed rock
at Slicken Falls.

SOUTHERN APPALACHIAN MONTANE CLIFF AND TALUS
Southern Appalachian Montane Cliff and Talus consists of steep to vertical or overhanging rock outcrops
and talus slopes of the Southern Blue Ridge. It occurs on lower slopes, usually in river gorges or bluffs.
The sparse vegetation is limited to plants growing on bare rock, small ledges, and crevices. Vegetation is
primarily bryophytes, lichens, and herbs, with sparse trees and shrubs rooted in deeper soil pockets and
crevices. This rock outcrop system has received little study. Examples are present at North Saluda at
Round Rock and at Table Rock Watershed at the base of Table Rock.

SOUTHERN APPALACHIAN SPRAY CLIFF
These are rock outcrops that are kept wet by spray from waterfalls. The rocks are often densely or
moderately covered with bryophytes or algae. The sparse vascular vegetation is limited to plants
growing on bare rock, small ledges and crevices. This system is distinguished from all others in its range
by its being kept wet by spray. The wet environment provides excellent habitat for salamanders, and
also supports relict mosses and lichens found only in the Southern Blue Ridge and the tropics. Soils and
vegetation are thin and fragile, and threatened by foot traffic due to the attractiveness of waterfalls.
Examples of Spray Cliff communities are present at North Saluda at Big Falls, Little Falls and at Table
Rock at Slicken Falls.

ICE PONDS
This unique vegetation community is located at the Table Rock Watershed at the base of vertical, northfacing cliffs of Table Rock. Sheets of ice and rock detach from the cliffs and fall up to 1,000 feet, creating
small, narrow ponds with sand terraces above boulder fields. This unusual habitat never receives direct
sunlight, lacks woody vegetation, and is continuously cool and wet. Found at approximately 1,800 feet,
the habitat characteristics of the ice ponds are similar to communities of much higher elevations in
North Carolina and of much higher latitudes. Four of the fifty-three species found in the vicinity of the
ice ponds are considered to be Pleistocene relicts and new species to South Carolina: Carex barrattii,
Carex buxbaumii, Sanguisorba canadensis, and Scirpus cespitosus.
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An ice pond located at the base of Table Rock. These are very unique communities containing
several plant species left behind from Pleistocene Ice Age times.

Forest and Rare Natural Communities of the Greenville Watersheds
Forests
Name (%TR, %NS)

Southern Appalachian Oak
Forest (63, 73)
Southern and Central
Appalachian Cove Forest
(15, 14)
Southern Appalachian Low
Mountain Pine Forest (4, 3)
Central and Southern
Appalachian Montane Oak
Forest (2, <1)
Southern Appalachian
Montane Pine Forest and
Woodland (2, <1)

Settings

Top Threats

Dominant Trees

Elevation

Example Locations

Exposed topography; dry-mesic
settings

Invasive plants,
gypsy moth

Scarlet oak, chestnut
Widespread, dominant forest
oak
1500-3000 ft of the Watersheds

Protected slopes, mostly northfacing at low elevation; moist

Invasive plants,
feral hogs
Southern pine
beetle, fire
suppression

Tulip poplar, maple,
Eastern hemlock
1500-4500 ft
Shortleaf pine,
Virginia pine,
chestnut oak
2300-3500 ft

Exposed topography; dry settings
High, exposed ridge crests on thin
soils; trees often wind-damaged or Gypsy moth, oak
stunted
decline
Fire suppression,
South- and west-facing ridgetops, southern pine
rocky slopes, and cliffs
beetle

Northern red oak,
white oak
Pitch pine, Virginia
pine, Carolina
hemlock

Headwaters of N. Saluda; SE
corner of Table Rock Lake

300-4500 ft

Common on shorelines of the
reservoirs
Hogback Mtn Road in N.
Saluda headwaters; Blue
Ridge Forest remnants

1500-4000

Table Rock

Rare Natural Communities

Southern Appalachian
Granitic Dome (<<1, <<1)
Southern Appalachian
Montane Cliff and Talus
(<<1, <<1)
Southern Appalachian
Spray Cliff (<<1, <<1)

Ice Ponds (<<1, <<1)

Smooth, exposed rock at high
elevation; diverse vegetation on
soil mats and edges

Vertical cliffs and steep slopes
Rock outcrops sprayed by
waterfalls; vegetated by ferns and
lichens

Foot traffic,
invasive plants

Pitch pine, Virginia
pine on edges

>2500 ft

Slicken Falls, Table Rock

Foot traffic,
invasive plants

Pitch pine, Virginia
pine on edges

>2500 ft

Round Rock, base of Table
Rock

Various

Big Falls; Little Falls

1800 ft

Base of Table Rock

Pitch pine, Virginia
pine on edges
No trees; various
Shallow ponds formed by ice sheet
herbs including rare
falls from Table Rock
Foot traffic, litter Pleistocene relicts
Foot traffic

Table 5: Brief description of forest and non-forest vegetation communities.
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INVASIVE PLANT SPECIES
BACKGROUND: Invasive species are defined as those species that are nonnative to the ecosystem under
consideration and whose introduction causes or is likely to cause economic or environmental harm or
harm to human health. Invasive pests in the form of plants, pathogens, or insects are often brought
accidentally to different ports in the U.S. via the shipping industry spreading to the mainland.
Additionally, invasive species can be spread purposely before their negative impact is known. Better
tools to identify an invasive plant or animal before it becomes a problem are emerging. This has created
the management technique of “Early Detection and Rapid Response” (EDRR) where an invasive is
identified and eradicated quickly before large infestations occur. Once an invasive species has
established itself in a habitat or ecosystem, removal can be time-intensive and costly.

INVASIVE PLANT SPECIES AT THE GREENVILLE WATERSHEDS: The mature forests at the Watershed
properties could be dramatically altered by invasive plant species. During site visits conducted on the
Watershed Properties by TNC in 2012, there were no indications of serious threats to these forests from
invasive plants. However, our surveys were not comprehensive; additional invasive plants could be
present in areas not traversed by TNC. Early Detection and Rapid Response will be an important practice
to keep this threat under control.
The Nature Conservancy documented invasive plants observed on the Watershed Properties during site
visits conducted May and June 2012. Additionally, past observations during easement monitoring visits
were incorporated into Figure 15.

NORTH SALUDA
On the North Saluda property several invasive species have been identified primarily along roadways, in
disturbed areas (old homesites), and in forest openings (Figure 15). Because invasive plants are so hardy
and can be dispersed by wind or birds, these species can be the first to take hold when a new opening is
created or management such as mowing or road improvement occurs. Some of the largest patch
infestations documented occurred along Old Hwy 25 where a combination of kudzu, tree of heaven,
English ivy, Chinese wisteria, Chinese silver grass, and privets were seen.

Chinese wisteria, a very aggressive invasive vine, is abundant on the west slope
of Old US25 in the North Saluda Watershed, along with several other invasive species.
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TABLE ROCK
Only one dominant invasive plant, Japanese stilt-grass, was observed on the Table Rock property. The
Japanese stilt-grass occurrences on Table Rock are so prolific along the roadways and some open areas
that eradication is unlikely therefore treatment is not recommended. Currently, its presence is not
threatening any natural community or rare species. Chinese Wisteria was also observed around the
buildings such as the Fire Cabin in small patches.

RECOMMENDATIONS
There are two categories for management for Invasive plant species at the Greenville Watersheds. First,
there are operational recommendations for staff practices that can be incorporated to abate this threat
and keep it from exploding into a larger problem. Then there are specific treatments for the invasive
plant species that exist at the Watershed properties summarized in Table 6.

OPERATIONAL RECOMMENDATIONS











In the course of normal duties, Greenville staff should note disturbed areas including but not
limited to old homestead sites, forest openings from large tree falls, and areas of road
construction where new invasive infestations could take hold. Chemically treat or hand pull
emerging invasive species immediately to prevent larger infestations. Table 6 provides a quick
glance for treatment recommendations. These recommendations were current at the time of
printing. Consideration should be given when using herbicide to reduce negative impacts to
non-target plant species. Following specifications on labels are important for this reason.
After working in a known invasive patch, hose down equipment/vehicles before working in
another location on the properties where practical, or follow other BMP to minimize the spread
of invasive species.
For pine straw or hay intended for spreading, remove mixed-in vines or other green material
and place in plastic bags for disposal before spreading.
Along Old US25 where the largest patches of invasive plant species are located, monitor the
spread of these invasives annually during summer months. If invasive plants spread to the
mature intact interior forests, initiate herbicide treatment along the advancing front to reduce
negative impacts to the forest habitat. Consider graduate student research for inventory,
monitoring, and experimental treatments of this infestation.
Removal or eradication of interior invasive plant sites should again be considered in relation to
the surrounding forest and how threatened a natural habitat is by the spread of the plants. For
example, if Chinese wisteria is beginning to climb into mature forest trees, it would be beneficial
to those trees to treat the wisteria with herbicide to eradicate it.
South Carolina Exotic Pest Plant Council Invasive Plant brochures (Appendix D-SCInvasives2012)
and A Management Guide for Invasive Plants in Southern Forests by Miller et al (most current
version) should be placed in all maintenance vehicles for use in identifying suspected invasive
plants.
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TREATMENT RECOMMENDATIONS
Pictures and additional information can be found on the South Carolina Exotic Pest Plant Council
Invasive Plant Brochure. Please note chemical treatment needs to follow specifications on the label.
Invasive Plant Treatment Recommendations
Species
Tree of Heaven
(Ailanthus altissima)

Princess Tree
(Paulownia
tomentosa)

Chinese Wisteria
(Wisteria sinensis)

Species

Japanese
Honeysuckle
(Lonicera japonica)

Chinese Privet
(Ligustrum sinense)

Type

Mode of Spread

Treatment Method/Chemical

Treatment Season

Deciduous tree growing
up to 80ft tall

Wind seed spread/
root segments can
resprout into new
trees with rapid
growth of 10-14ft the
first year.

Garlon 3A, Pathway or Arsenal AC via
“hack-n-squirt” or by cut and treat
stem and stump tops; Garlon 4 or
Stalker for foliar treatment for
younger trees

Growing season with
fall preferred

Wind, water and
gravity seed
spread/root sprout

Garlon 3A, Pathway, or Arsenal AC for
“Hack-n-squirt” and stem and stump
treatment; Garlon 4 or Stalker for
foliar treatment for younger trees;
Manually pull seedlings with total
root removal

Growing season with
fall preferred

Deciduous vine, growth
may achieve heights of
65ft or more with 15in
diameter

Seed spread/will
resprout new shoots if
cut back or trimmed

Tordon 101 or Garlon 4 for foliar
treatment; For large vines, Arsenal
AC, Garlon 3A or glyphosate via stem
injections; Garlon 4 diluted or
Pathfinder II undiluted for spraying
length of large surface vines

Type

Mode of Spread

Treatment Method/Chemical

Deciduous tree growing
up to 60ft fall

Semi-evergreen to
evergreen woody vine
that may climb or trail
up to 80ft

Rooting at nodes and
to a lesser degree by
animal dispersal of
seeds.

Semi-evergreen,
thicket-forming shrub
that can grow 30ft tall.

Animal dispersal of
seeds; can resprout
from roots if top of
plant is cut back.
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Treat foliage with herbicide in water
with surfactant such as a 2% solution
of glyphosate or a 3-5% solution of
Garlon 3A or Garlon 4. Large vines can
be cut just above the soil surface and
treated with glyphosate or a 20%
solution of Garlon 3A. Prescribed
burning in spring can reduce dense
ground mats but can intensify
infestation after so chemical treatment
after is needed.
Foliar spray such as a 3% solution of
glyphosate to thoroughly wet all
leaves; Basal sprays such as 20%
solution of Garlon 4 or undiluted
Pathfinder II; large stems, make
injections using Arsenal AC, Garlon 3A
or glysophate herbicide; If hack-nsquirt every branch trunk must be
done.

Foliar treat in
summer–fall; stem
inject any time except
March and April.

Treatment Season

Foliage treatment
July-Oct

Large stem injections
can be done anytime
except March and April
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Kudzu
(Pueraria montana)

Deciduous woody vine
capable of growing 30100ft long.

Species
Japanese
Stiltgrass
(Microstegium
vimineum)

Multiflora Rose
(Rosa multiflora)

Vegetatively; seed
dispersal by wind,
water and animals.

Type

Mode of Spread

Deciduous shrub that
may grow to 10ft in
height by climbing,
arching, or trailing.

Rooting stems,
sprouts, and seed
dispersal by animals.

Tall grass (5-10ft)

Seed dispersal

(Miscanthus
sinensis)

Treatment Method/Chemical

Seeds attach to
clothes, shoes,
equipment and
animals.

Sprawling annual grass
growing to 3ft in
height.

Chinese
Silvergrass

Transline, Milestone VM foliar spray as
high as possible; ORTHO Brush-B-Gon,
Enforcer Brush and other “poison ivy”
herbicides can be used as foliar sprays.
Basal spray with 20% Garlon 4 or
undiluted Pathfinder II; Stem injections
with Rordon 101, Stalker or Arsenal AC.

Herbicide application and mowing
treatments to stop seed production.

Foliar spray of 4% glysophate; Basal
spray of 20% solution of Garlon 4 or
undiluted Pathfinder II. Treat cut
stumps with ORTHO Brush-B-Gon,
Enforcer Brush Killer and Vine-X are
effective undiluted.
Wet all leaves with 4% glyphosate
solution. Repeat applications when
new growth reaches 2ft. Mowing
should not occur when seed heads are
present to minimize spread.

Treatment Season
Treatment not
recommended for this
at Watersheds due to
widespread nature of
this invasive along
roadways.
Foliar spray May-Oct;
Basal spray Jan-Feb or
May-Oct.

Table 6: Invasive plant species background and treatment information.

INVASIVE AND NUISANCE ANIMALS
BACKGROUND: Animals, native and non-native, can cause considerable damage to land and water
resulting in economic damage, degraded water quality, loss of crops and increased erosion. Three main
animals are present at the Greenville Watersheds that are invasive or nuisance species that have varying
degrees of management needs. Table 7 outlines these species and their management activities. Further
information about how to manage these species can be found in Appendix D. Figure 15 highlights
species occurrences at North Saluda Watershed.
Invasive and Nuisance Animal Recommendations
Species

Occurrence

Management Activities


Wild Hogs-non native

Present at both properties. Population counts
unknown. Anecdotal observations note NS has
higher occurrences than TR.









Beavers-native

Present at NS but not at TR. Present on
adjacent lands at both properties.
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Develop a Wild Hog Control Program in
partnership with appropriate agencies.
Conduct survey of hog population.
If population is significant, control program can be
put into place for targeted hunting by GW
personnel or a third party contractor.
Do not allow hog hunting to public.
Patrol for hog transport and releases.
Stay updated on state legislation involving wild
hogs.
Beaver activity is minimal at NS but needs to be
monitored.
If animals do not threaten structures, water
supply/hydrology or roads or cause economic
damage leave dams alone.
If impacts cause damage to these areas control
options need to be implemented (Appendix D.)
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Canada Geese-native
and protected by the
Migratory Bird Treaty
Act of 1918



Present at both properties and rarely try to
take up residency at properties.



Monitor geese activity; do not allow them to
settle at properties.
Habitat modifications are most effective and need
to be adopted when feasible.
Harassment during their early detection will
prevent them from staying in the area.

Table 7: Invasive and nuisance animal management recommendations

PESTS AND PATHOGENS
BACKGROUND: Pests and pathogens are native and nonnative insects and diseases. These agents can
cause significant decline and death to trees, causing elevation of stream temperatures and biological
oxygen demand, and creating forest fuel loads susceptible to wildfire. Tree mortality resulting from such
occurrences can also cause increased hazard trees, and disturbed ground that create openings for
invasive plant species. Table 8 outlines pests and pathogens that are the highest threats, or potential
threats, to the Greenville Watersheds with recommended activities for managing them. Figures 16 and
17 provide Hemlock stand distribution at the Watersheds for relative location of Hemlock Woolly
Adelgid impacts. Appendix D provides further information for pests and pathogen.
Species

Occurrence

Management Activities


Hemlock Woolly Adelgid
(Pest, non-native)

Present since 2005 at TR
and 2006 at NS. Hemlock
mortality is dominant.





Southern Pine Beetle
(Pest, native)
Gypsy Moth
(Pest, non-native)
Oak Decline
(Pathogen)

Present at both
Watersheds. Recent
outbreaks have declined but
expected to reemerge in the
next few years.
Not present but has been
documented nearby
Chattooga River in NC.
Unknown








Monitor Hemlock decline for early detection of invasive
plant species.
Retreat Carolina Hemlocks at TR at least twice in the next
10 years and then reassess in coordination and with the
support of SC Forestry Commission.
Monitor Brook trout populations at Slicken Creek for
impact of stream changes.
Pines are non-dominant; damage will occur in pockets
throughout the properties. Monitor for outbreaks; provide
for cutting disease trees that can create hazards.
Monitor pine mortality for early detection of invasive
plant species in open areas.
Consider surveying potential gypsy moth activity on
properties.
Implement control techniques if outbreaks occur.
Consider surveying for Oak Decline on properties. Oaks
dominate the Watersheds so mortality of this tree type
could cause major impact to properties.

Table 8: Priority pests and pathogens and their management recommendations
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Mature Hemlocks along the South Saluda River have suffered greatly from the Hemlock Woolly Adelgid (HWA).
Virtually all Hemlocks in the Watersheds now carry the Adelgid, as do most Eastern Hemlocks across its range.

PRESCRIBED FIRE MANAGEMENT
BACKGROUND: Fire is a natural ecological process that has shaped vegetative patterns in most Eastern
ecosystems for millennia. Fire frequencies spanned a time-scale from annual to centuries. Based on
emerging academic research conducted in the past twenty years there is improved understanding about
the role of fire in the Southern Blue Ridge (SBR) forests, which demonstrates there are positive impacts
to forest health. Research in the Southern Blue Ridge has shown that prior to the 1930s much of the
forest experienced low to moderate intensity fire every 7-12 years. The effect of fire (e.g., fire severity)
varied from mild to extreme. Depending upon the frequency, intensity, and severity of fires, various
assemblages of plants developed along environmental gradients, molding an array of shifting forest
types. Fire regime is the term used to generally describe the characteristics of fire over space and time.
Fire regimes assimilate many of the rhythms of burning and many kinds of fire.

METHODS: An analysis of forest cover types using GAP data was conducted for the Watershed
Properties (Figures 11 and 12). Using GAP cover types found on the Watershed Properties, historic fire
regimes were determined by using LANDFIRE Biophysical Setting Models. The LANDFIRE models provide
the most recent, peer-reviewed descriptions of forest types and their respective fire regimes based on
expert estimates and scientific journals. LANDFIRE uses Fire Regime Groups, which classify fire regimes
into five discrete categories (I-V) based on frequency and severity.
I.

0-35 year frequency, surface (low) severity

II.

0-35 year frequency, replacement (high) severity

III.

35-100 year frequency, mixed (moderate) severity

IV.

35-100+ year frequency, replacement (high) severity

V.

200+ year frequency, replacement (high) severity
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HISTORICAL FIRE REGIMES BY FOREST TYPE
GAP data displays 15 cover types across the watershed properties (Figures 11 and 12). Of the 9 forest
types listed, only five cover types are analyzed for respective fire regimes. These five cover types
compose 86% (9,455 acres) and 89% (18,891 acres) of the Table Rock and North Saluda Watersheds,
respectively. Of the five cover types analyzed here, four fall into Fire Regime Group I, and one cover type
falls into Fire Regime Group III (Figures 13 and 14). Based on recent research about forest types that
evolved with recurrent fire as a natural process, it is evident that fire was present in the Watershed
properties prior to national fire suppression policies, and was a formative force in the forest types we
find there today. This level of analysis developed the recommendations for fire management for the
Watershed properties. A more detailed description about the forest types are found in Appendix D.

RECOMMENDATIONS


The Nature Conservancy recommends Greenville Water consider using prescribed fire as a
forest management tool for the Watershed Properties. The presence of periodic fire, by using
prescribed fire application, creates more functionally intact forest types with diverse forest
structure and species composition. This outcome is acceptable and desirable for many reasons.
Varied forest types as a result of periodic, long-term prescribed fire application support a wide
array of plants and provide habitat to many animal species, some which are threatened and
rare. Prescribed fire can reduce forest fuels that lead to increased risk of (1) severe wildfires that
damage natural resources and threaten water quality and (2) intense wildfires that hamper
suppression operations and threaten property and life. Over time, prescribed fire can modify
structure and composition of forest vegetation by reducing foliar volume resulting in less
evapotranspiration and increased stream flow. As an added benefit, Greenville Water would
maintain a trained and experienced staff for wildfire response on the Watershed Properties.
Prescribed fire should focus on those forest types that historically have a frequent fire return
interval:
o Southern and Central Appalachian Oak Forest
o Southern Appalachian Montane Pine Forest
o Southern Appalachian Low Mountain Pine Forest
Greenville Water will require additional professional fire management consultation prior to
engaging in prescribed fire activities.



It is recommended that Greenville Water continue engagement in the Southern Blue Ridge Fire
Learning Network (FLN). The Watershed Properties will reap tremendous advantages from
engaging in the FLN. Greenville Water would be a part of a larger network with support that is
larger than GW. Many examples of research, planning assistance and implementation of
prescribed fire programs have already been developed for similar lands across the Southern
Blue Ridge. Several of these lands are currently engaged in the FLN. The FLN and region would
benefit greatly from having Greenville Water involved as a demonstration for other true
watersheds.
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The FLN can assist Greenville Water in developing several tangible products related to fire
management. All products are developed with a collaborative approach from local partners and
peer reviewed by regional partners from other landscapes in the FLN.
FLN developed products:
o
o
o
o

Scientifically-based Fire Management Plans
Implementation Plans
Education and Outreach Plans
Monitoring Plans
Recommendations for Forest and Vegetation Resource Management
Forest and Vegetation Communities

1.
2.

Maintain healthy forest stands in a passive management state. Timber harvest is not recommended, given the slope
and soil conditions, and water quality priority for the Watersheds.
In highlighted water-sensitive areas, refrain from soil-disturbing activity to the maximum extent possible. Design
essential activities to take the shortest possible path across water-sensitive areas.

Non-Forest Vegetation Communities
1.
2.
3.
4.

Minimize human foot traffic at Slickum Falls’ granitic rock outcrop and create awareness to not trample vegetation
mats and other plants at this site.
Develop a baseline and monitor every 3 years Slicken Falls’ granitic rock outcrop vegetation community through
partnering with an Academic group to conserve this globally rare community.
Monitor the Ice Pond at Table Rock every 3 years to conserve this rare community.
Maintain a no rock climbing policy to protect the Granitic Domes and Montane Cliffs and Talus.

Invasive Plant Species
1.

2.
3.
4.

5.
6.

7.

In the course of normal duties, Greenville staff should note disturbed areas including but not limited to old homestead
sites, forest openings from large tree falls, and areas of road construction where new invasive infestations could take
hold. Treat emerging invasive sites immediately to prevent larger infestations.
After working in a known invasive patch, hose down equipment/vehicles before working in another location on the
properties where practical, or follow other BMP to minimize the spread of invasive species
For pine straw or hay intended for spreading, remove mixed-in vines or other green material and place in plastic bags
for disposal before spreading.
Along Old US25, where the largest patches of invasive plant species are located, monitor the spread of these invasive
patches annually during summer months. If there is spread to mature intact interior forests, initiate treatment along
the advancing front to reduce negative impacts to the forest habitat. Consider graduate student research for
inventory, monitoring, and experimental treatments of this infestation.
Removal or eradication of interior invasive sites should again be considered in relation to the surrounding forest and
how threatened a natural habitat is by the spread of the plants.
SC Exotic Pest Plant Council Invasive Plant Brochures, A Management Guide for Invasive Plants in Southern Forests by
Miller et al (most recent version) should be consulted and placed in all maintenance vehicles for use in identifying
suspected invasive plants.
Refer to the Treatment Recommendations in A Management Guide for Invasive Plants in Southern Forests by Miller et
al (most recent version) and always follow herbicide label when treating invasive plants.

Invasive and Nuisance Animal Management
1.
2.
3.
4.
5.
6.
7.

Develop a Wild Hog Control Program in partnership with appropriate agencies.
Conduct survey of wild hog population through partnership with an academic institute or wildlife agency.
rd
If wild hog population is significant, develop a control program through a 3 party contractor or trained GW personnel.
Do not allow public hunting on Watershed properties.
Patrol for hog releases and transport on Watershed properties.
Stay informed on state legislation involving hog eradication and support.
Monitor for Beaver activity at Watershed properties even though they are not present at Table Rock at this time.

GW Natural Resource Management Plan

Page 36

8.

Leave Beaver dams alone if animals do not threaten structures, water supply/hydrology or roads or cause economic
damage.
9. If Beaver impacts are causing damage implement control options outlined in Appendix D.
10. Conduct early detection monitoring for Canada geese.
11. When Canada geese are detected utilize harassment techniques outlined in Appendix D to prevent Geese from
becoming residents at the Watershed properties.
12. Adopt Canada geese habitat modifications when feasible at Watershed properties, outlined in Appendix D.

Pests and Pathogens
1.
2.
3.
4.
5.
6.
7.

Monitor Hemlock mortality for early detection of invasive species.
Retreat Carolina Hemlocks at Table Rock at least twice in the next 10 years and then reassess based on the latest
treatment research in coordination with and support of SC Forestry Commission.
Monitor for Southern Pine Beetle outbreaks and provide maintenance for hazard disease trees.
Monitor pine mortality for early detection of invasive species in dead tree openings.
Consider surveys of potential gypsy moth activity.
Implement control techniques for gypsy moth based on SC Forestry Commission guidelines if outbreaks occur.
Consider surveys for Oak Decline on Watershed properties.

Prescribed Fire Management
1.

2.

Consider prescribed fire as a forest management tool for 3 forest types, which include Southern and Central
Appalachian Oak forest, Southern Appalachian Montane Pine forest, and Southern Appalachian Low Mountain Pine
forest.
Continue engagement in the Southern Blue Ridge Fire Learning Network to garner assistance and support for the
development of prescribed fire program.
Table 9: Summary of all recommendations for Forest and Vegetation Resources of the Greenville Watersheds.

GW Natural Resource Management Plan

Page 37

GW Natural Resource Management Plan

Wildlife Resources

WILDLIFE RESOURCES OF THE GREENVILLE WATERSHEDS
RESEARCH AND MONITORING
The Watershed properties consist of large intact forests encompassing rare natural communities and
wetlands that provide habitat conditions supporting an array of wildlife. Fauna studies have been
limited at these sites so species information is incomplete. However, the available data indicates the
habitat supports a diversity of wildlife. The greatest volume of wildlife studies were conducted on these
properties in 1992 and published as a Technical Report, known as the Green Book. Most of the studies
spanned a 6-week period and touched portions of both Watershed properties. A compilation of these
studies can be found in Appendix E. A number of species of concern on the SC Heritage list have been
discovered on the Watershed properties. These include but not limited to five bat species, the pickerel
frog, Common Raven, Black bear, Wood rat, green salamander, and the rarest, the federally threatened
Peregrine falcon. The only ongoing wildlife monitoring occurring on either property is the Peregrine
falcon study that has occurred since 1990 to track the nesting population at the Table Rock Watershed.
Table 10 displays the monitoring results based on number of chicks produced since 1990.

Peregrine Falcon Monitoring
5
4
3
2

Number of Chicks

1
0

Table 10: Peregrine falcon monitoring results based on number of chicks produced since 1990.

HABITAT SUITABILITY
FORESTS: The Watershed properties are characterized as large, unfragmented, mature hardwood
forests with few openings. The forests’ maturity and the dominance of oak forests provide excellent
habitat to support a diversity of wildlife. However, fire adapted forest types on the properties could
benefit from a prescribed fire program that would open dense forests and provide habitat to fauna,
particularly bird species, like the Golden-wing Warbler, who need sparse trees with an herbaceous
understory.
The following are wildlife species associated with the Watersheds’ forests:
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BLACK BEAR
The Watershed properties are thought to be most utilized by bears in the fall and winter. The oak
dominated forests provide abundant acorns, or hard mast, that are an extremely important staple in the
fall diets of black bears. Availability of hard mast leads to rapid weight gain needed prior to denning.
Winter denning sites are abundant due the advance stage of forest development. Bears are thought to
move out of the Watershed properties during the spring/summer to adjacent privately owned forests
that are younger and have more soft mast such as berries during those months. The inaccessibility of the
area to the general public provides an important sanctuary for bears as the mountains become
developed. Bears chased by hunting dogs also take refuge in the adjacent Watershed properties, which
are closed to hunting.

BATS
Bat density and diversity have been linked to mature forests. The Watershed properties, especially the
Table Rock Watershed, harbor some of the last remaining old-growth forests left in the Eastern United
States and provide excellent bat habitat. Most bat species require forested areas for roosting and
foraging and many of the species found on the Watershed properties use tree cavities and snags for
roosting. These forests also create essential travel corridors and they buffer existing roosts from
detrimental fluctuations in humidity and temperature.
Seven bat species, five being on the SC Heritage Species of Concern list, were documented at the
Watershed properties in 1992. Most of the bat species known at these sites are colonial, and aggregate
in cavity trees, caves, rock houses and buildings. Destruction and disturbance of these colonies can
seriously impact the entire species because the colony may represent the bulk of the population in that
region.
A new threat to hibernating bats species is a rapidly spreading, lethal disease called white-nose
syndrome (WNS). The disease is caused by a new fungal pathogen, presumed to be exotic, called
Geomyces destructans. It was first discovered in 2007 in upstate New York, and has already killed over a
million bats, including rare and endangered species. The pathogen is spreading rapidly south and west.
WNS was documented spring 2013 at Table Rock State Park, adjacent to the Table Rock Watershed.

BIRDS
Birds have restrictive requirements in regard to forest size and it is well documented that the density of
many neotropical forest dwelling species is greater in large forested tracts than small forested tracts.
Thus, the large and contiguous forests at the Watershed properties provide necessary habitat for forestdependent bird species. Population declines have been evident since 1996 in nearly 70% of the
neotropical migrant bird species that breed in mid-to-late successional forests, which is the predominant
forest structure on Watershed properties. This is due to deforestation and fragmentation; therefore the
forested characteristics of the Watersheds are a haven for bird species that are dependent on this type
of habitat for their survival.
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Bird surveys have been limited at the Watershed properties and the best known documented survey
was restricted to the Table Rock Watershed during the 1992 studies for the Green Book. This study
recorded 67 breeding bird species and 28 of those species were neotropical migrants. To put the
diversity in perspective there are 155 breeding bird species in the Southern Blue Ridge region and 49
species are neotropical migrants. The Table Rock bird survey noted 8 interesting, rare and threatened
species. One in particular is the Ruffed grouse, uncommon in South Carolina, which is the most southern
part of its range and only found in the mountainous part of the state. This bird has wide and varied
forest habitat requirements, which the Table Rock Watershed provides.

ROCK OUTCROPS: The various rock outcrops on the Watershed properties provide specific habitat
conditions for many reptiles and bird species. Outcrops, especially on the drier ridge sites prove to be
suitable conditions for reptiles, especially large snakes and lizards. During a limited reptile study in 1992,
ten reptile species were documented on the Watershed properties.
The Green salamander, which is on the SC Heritage Species of Concern list, is adapted to rock outcrop
crevices most frequently found on steep northern-exposure slopes with prevalent shading by evergreen
trees and shrubs. This species was documented at the Table Rock Watershed in 1992. A limited search
for Green salamanders was conducted on the North Saluda Watershed but not discovered although
suitable habitat exists at the site.
Table Rock provides habitat for several rare and threatened bird species. During the 1992 bird survey
conducted for the Green Book, three species were documented at the Table Rock Watershed because of
the unique habitat of this rock feature. Two nests of Black vultures were found at the base of the rock.
This species prefers quiet, undisturbed areas for nesting and is uncommon in the Upstate. Common
raven, which is on the SC Heritage Species of Concern list, nest here and is one of two nesting sites
found for this species in the state. Peregrine falcons, a federally threatened species, regarded as the
fastest bird in the world, are found nesting at Table Rock and have been monitored since 1990 as noted
previously.

WETLANDS: The Streams and their streamside habitats along with the reservoirs at the Watershed
properties provide excellent habitat for a diversity of amphibians and birds. Twenty-two amphibian
species were documented during the brief 1992 amphibian study for the Green Book.
Wetland areas on the Watershed properties provide habitat for bird species. The streams and
streamside areas are attractive to multiple warblers and flycatchers. The reservoirs are a source of food
and water for migratory waterfowl and shorebirds as resting areas. Bald eagles have been documented
nesting around the Table Rock Reservoir. Osprey, once in major decline, and wanders all parts of the
state, has been documented at both properties.
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SUMMARY
The main mission for the Greenville Watersheds is to provide high quality water supply for drinking
water to the greater Greenville area. However, owning and managing these exceptional Watershed
properties comes with native fauna that depend on forests and the rare communities and wetlands
existing at the sites. If all other resource recommendations are followed, abundant and diverse wildlife
will remain without the need for special measures beyond that point.
Recommendations for Wildlife Resource Management
1.

2.
3.

4.

Monitor Peregrine falcons, the rarest wildlife species on the Watershed properties, to further their
understanding and survival. Incorporate other wildlife documentation into monitoring to maximize
information gained about the Table Rock Watershed’s wildlife values.
If requested, consider bat monitoring for White-nose syndrome since 5 rare species have been
documented at Table Rock to understand the spread and impact of this pathogen.
Consider wildlife research and monitoring, especially for species of concern, when feasible for
understanding of wildlife and their associated habitats at the Watershed properties for the greater
scientific good.
Require copies of all information, publications, presentations, and data (including special data when
applicable) be delivered to the Watershed Manager to facilitate a complete history of the research as it
pertains to the GW properties. Failure to submit information in a timely manner will be used to
determine if additional access would be granted to the research group.
Table 11: Wildlife Management Activities summarized for the Greenville Watersheds
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PROPERTY ACCESS OF THE GREENVILLE WATERSHEDS
PUBLIC ACCESS
Greenville Water has provided some of the nation’s purest, best tasting drinking water. Owning their
Watershed properties provides control over what happens on the land and water, which impacts the
water quality that flows to the treatment plants. Since their inception, Table Rock in the 1920s, and
North Saluda in the 1950s, Greenville Water has limited the public access to the properties to prevent
impacts to water quality. This has resulted in less expensive treatment costs for Greenville Water’s
treatment facilities thus impacting lower rates for the user.
Greenville Water’s mission for the Watershed properties is to provide the highest water quality possible
for their customer as well as being good stewards of these Watershed lands. The foresight to purchase
their own watersheds in an area of high rainfall, along with limiting uses on the property, was visionary.
The results are seen today in the pristine nature of the properties and the quality of water that flows
from them. To accommodate the desire for public access, Greenville Water donated lands that were not
going to be used for the water supply to SC State Parks Service, which today are Paris Mountain and
Table Rock State Parks.

RECREATION
Since Greenville Water’s mission for the Watershed properties is to provide the highest water quality
possible and be good stewards for these natural resources, recreation has not been a priority for
property use. Presently, hiking is the main recreational opportunity at the Watershed properties, where
two trails traverse each of the tracts. Trail locations can be found in Figure 20 and 21. The Foothills Trail
follows about ¾ of the Table Rock Watershed northern boundary along the state line from Sassafras
Mountain to the DNR Watson-Cooper Heritage Preserve, where it continues over to Caesars Head State
Park. The trail then follows the Table Rock Watershed western boundary line from Sassafras Mountain
to Table Rock State Park, where it continues onto that property. The Foothills Trail was established in
the 1970s, prior to the conservation easement in 1993. Although the trail is not supposed to be on the
Table Rock Watershed at the time of construction, GPS capabilities were not available resulting in spots
where the trail goes onto the property line or just beyond it. Greenville Water has no responsibility for
the Foothills Trail.
The Palmetto Trail follows the northern boundary line at the North Saluda Watershed based on an
agreement between Greenville Water and the Palmetto Conservation Foundation. An amendment to
the conservation easement in 2003 allowed this trail to be established. The amendment states that no
other hiking trail within or across any portion of either property is permitted under the conservation
easement or may be authorized by the Commission. The construction of the final phase of the trail was
completed in 2012.
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Entrance to the Poinsett Reservoir Passage of the Palmetto Trail at the North Saluda Watershed.

NATURAL RESOURCES RESEARCH AND MONITORING
The Watershed properties exhibit phenomenal intact native forests and streams with vast research
potential. The greatest volume of studies were conducted on these properties in 1992 and published as
a Technical Report, known as the Green Book. This collection of studies gives a glimpse of biological,
geological, and other water supply information. Most of the studies spanned a 6-week period and
touched portions of both Watershed properties. A compilation of these studies can be found in
Appendix E.
The only other known research study that is ongoing is the Peregrine falcon monitoring conducted by SC
DNR biologist, Mary Bunch. Since 1990 she has visited the property once or twice each spring to view
the single nesting site on the Table Rock Watershed. She documents adults and chicks observed for
official record for the USFWS.
Other research has occurred from time to time on the Watershed properties from various agencies and
academic institutions. These requests fluctuate and the tendency is that the data collected is not
provided to Greenville Water after the visit. A formal process did not exist at the time of this planning
assessment that provided a system or protocol to determine research needs and parameters.
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Potential new state champion trees of several species, including this tulip poplar, were found in
Southern Appalachian Cove Forests of the Table Rock Watershed along the South Saluda River.

CULTURAL RESOURCES RESEARCH AND MONITORING
BACKGROUND: Prior to acquisition, the Watershed properties had a human history of people living,
traveling, and timbering on these lands. Since the Table Rock Watershed’s inception dates back to the
1920s, remnants of human dwellings are not as apparent as the North Saluda Watershed, which dates
back to the 1950s. The North Saluda Watershed contains a variety of cultural features including
structures from old homesteads such as chimneys and rock walls; remnant foundation structures of at
least two known past resorts; and cemeteries varying in degree of intactness. One cemetery, the EmeryLyndsey Cemetery is well maintained. The families hold a reunion and clean-up day each year in
remembrance of their ancestors. Other cultural features scattered in the North Saluda Watershed
include glass bottles, clay pots, and moonshine barrels. The Table Rock Watershed has less cultural
features. The only known remnants are a rock chimney and signs from the Toll Road. There are no
known cemeteries.
Periodically, there are requests to access the Watershed properties to document, visit or look for
cultural features. There are requests to visit ancestors who are buried at the cemeteries. Archeological
research requests also occur from time to time to explore for petroglyphs and other features dating
back to when the Cherokee inhabited the properties.
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Remnant chimney from Blue Ridge Forest Development at North Saluda Watershed

Emery-Lindsey memorial marker at family cemetery at North Saluda Watershed
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Recommendations for Property Access Management

1.
2.

1.
2.
3.

Public Access
Except for existing public trails and roads, there will be no public access allowed on the Watershed
properties unless accompanied by a Water Commissioner and/or authorized Greenville Water personnel.
Greenville Water may provide outreach messaging about the Watershed properties at opportune sites
that may include the top of Table Rock Mountain, the Caesars Head Overlook, and/or Sassafras Mountain
Overlook.
Recreation
Hiking the Foothills Trail at Table Rock Watershed and Palmetto Trail at North Saluda Watershed will be
the only recreational activity allowed for the general public at the Watershed properties.
Patrol of the Foothills Trail and Palmetto Trail will be a priority to monitor for adverse public use and
invasive plants.
Other recreational access for the general public such as hunting, fishing, rock climbing and public property
tours will not be allowed without further consideration of the Commission.
Natural Resources Research and Monitoring

4. Greenville Water identifies needed research and monitoring and actively identifies a partner to
conduct the study.
5. Develop a permitting process to evaluate external research and monitoring requests.
6. Track past and current research and monitoring through the Table of Studies to provide
efficiencies.
7. Seek opportunities to house and protect rare and endangered species within Watersheds.
Cultural Resources Research and Monitoring

1. Known cemeteries will be maintained for access and head stone visibility.
2. Cultural foundations and structures will not be maintained or protected. They will be allowed to
exist on the property with no plans of demolition.
3. Small objects associated with cultural features such as clay pots, glass bottles will be
documented and remain in place.
4. The road to Blue Ridge Forest will be maintained.
5. Access requests for cemetery visits will be the responsibility of the Watersheds Manager. These
requests will go through an application process and proof of ancestral relationship will have to
be provided.
6. Access will be provided for the Emery-Lindsey family for their reunion and clean-up day at their
family cemetery at the North Saluda Watershed with coordination with GW staff.
7. Access requests to cultural features will be directed to the Director of Water Resources. An
application process will be used for these requests that will determine reason for visit and proof
there will be no commercial profit that will be gained from information gathered on the visit.
8. The application process will be developed from the permit example provided for the natural
resource research and monitoring found in Appendix F.
9. Access to cultural features will be allowed for individuals who are accompanied by a Water
Commissioner or authorized Greenville leadership personnel.
Table 12: Summary of property access management recommendations
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Law Enforcement

LAW ENFORCEMENT OF THE GREENVILLE WATERSHEDS
BACKGROUND
The Watersheds are patrolled daily by Greenville Water personnel against property trespass or
tampering with the water supply. The staff performing these duties typically has the same rights of a
private citizen to address illegal conduct, thus depending on local law enforcement to arrive to take legal
action. Some staff may be designated as Constables and have the ability to carry a fire arm and be able
to detain persons until law enforcement arrive. Two staff, employed at the Watershed properties, has a
specific level of authority as appointed SC Department of Natural Resources Law Enforcement Officers.
These individuals are volunteers and serve under the SC DNR director, who sets the territorial
jurisdiction restrictions. Their law enforcement rights provide limited law enforcement authorities
including enforcement of all laws relating to wildlife, marine, and natural resources.

OPTIONS FOR CONSIDERATION
Depending on need, Greenville Water has options for enhancing and heightening law enforcement
capabilities. One option is to request from Greenville County Sheriff Department to commission
Greenville Water personnel to become law enforcement officers through their Department. This will
entail training designated staff at the state Police Academy in Columbia, SC, and would provide the
enforcement rights of a police officer. Through this process, designated staff would have greater
authorities over the Watershed properties.
Another option for increased law enforcement is for Greenville Water to pursue development of their
police department with its own Originating Agency Identifier number. To do this would require a state
senator from the region to sponsor a Bill before the state legislature to enact a state law commissioning
a police department for Greenville Water.
Spartanburg Water System went through this process in 2002 to establish their police department. The
state law that enacts this can be found in Appendix G for further reference. Having their own Police
force allows them the ability to have greater control over their resources through being able to handle
illegal activity such as trespass, water theft and traffic violations. This also affords them the ability to
operate their own permitting system around their reservoirs. They have four staff, designated as Lake
Wardens, who went through the Police Academy and have the authority to perform duties as a police
officer.

SUMMARY
There are multiple considerations when deciding on what level of legal enforcement Greenville Water
wants to have over their Watershed properties and their resources. Factors include level of control
needed for legal enforcement, cost, and a series of human resources and organizational management
issues. This is a policy issue for Greenville Water. During this planning process, the staff and Water
Commission agreed that the Director of Water Resources will develop a case memo once the Natural
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Resource Management Plan is completed and approved. This memo will outline the law enforcement
considerations to facilitate a Commission decision about this topic.
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Conclusion

CONCLUSION
The purpose of developing a Natural Resource Management Plan for Greenville Water (GW) was to
provide a comprehensive understanding about the current condition of the Watersheds, and identify
any management activities needed to maintain and enhance the water quality and overall health of the
properties. Through this process water quality and exceptional stewardship were identified as the two
core values for GW at the Watersheds. This understanding guided and shaped the recommendations set
forth in the Plan.
A comprehensive review of physical settings, aquatic resources, forest and vegetation resources, wildlife
resources, property access, and law enforcement were analyzed through aerial flyover and field visits,
research and GIS analysis along with expert interviews. Results showed that the Watersheds are in good
to excellent condition in forest and aquatic health. Recommended management activities are provided
to maintain this condition and improve upon it. Steps have also been outlined to guide GW to monitor
and identify potential threats so early detection can abate degradation of the properties.
Overall, approximately 77 management recommendations have been provided within the sections of
the Plan. These activities can be prioritized by organizing them into five management strategies that
include:






Active Management
Monitoring
Research
Patrol
Outreach and Partnership

Table 13 outlines all the recommendations within the Plan through listing them under their respective
management strategy.
It is important to note, this Plan, and the recommendations made within, serves to assist GW in the
coming years at the Watersheds to prioritize and develop work plans, personnel time and resources, and
budget costs. The hope for this document is that it will provide guidance for GW to continue their
maintenance and enhancement for superior water quality while knowing what actions to implement for
being careful stewards of these precious resources. The results will show in maintaining low treatment
costs while providing exceptionally pure drinking water, and maintaining intact hardwood forests that
plant and animal life depends.
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Summary of Management Recommendations by Management Strategy
Active Management
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

Evaluate current road network versus required uses. Maintain interior road network at the minimum possible mileage
due to steep terrain, unstable soils, and water quality priorities
Decommission steep cross-contour road segments to protect water quality
Consider design of new or reopened roads with principles of a) minimize number of stream crossings b) minimize
mileage within riparian corridors or 100-year flood zones
Construct any new road segments on-contour, with outslopes and reinforced surfaces, especially near streams. Use
water sensitivity maps to plan toward low-sensitivity areas
Continue use of stable (rock-based) unimproved stream crossings. Apply crushed rock stabilization on road approaches
to stream channels for 50 feet upslope
Where possible, apply crushed rock to stabilize road crossings over ephemeral tributaries. Avoid round or other closedbottom culverts wherever possible
Remove round culvert at Falls Creek and replace with an open-bottomed culvert at a minimum of 1.5X bankfull width
when next maintenance is required
For essential road segments exceeding action limits, apply further best management practices, retract to a less
sensitive landscape position, or decommission
Do not move fish of any species within the Watersheds in absence of a specific fishery management plan that details
such movements. Refrain from prey species introductions, particularly ahead of more conservative management
approaches
Consider slot limits to enhance the quality of the smallmouth bass fishery
Maintain healthy forest stands in a passive management state. Timber harvest is not recommended, given the slope
and soil conditions, and water quality priority for the Watersheds
In highlighted water-sensitive areas, refrain from soil-disturbing activity to the maximum extent possible. Design
essential activities to take the shortest possible path across water-sensitive areas
After working in a known invasive patch, hose down equipment/vehicles before working in another location on the
properties where practical, or follow other BMP to minimize the spread of invasive species
For pine straw or hay intended for spreading, remove mixed-in vines or other green material and place in plastic bags
for disposal before spreading
Removal or eradication of interior invasive sites should again be considered in relation to the surrounding forest and
how threatened a natural habitat is by the spread of the plants
SC Exotic Pest Plant Council Invasive Plant Brochures, A Management Guide for Invasive Plants in Southern Forests by
Miller et al (most recent version) should be consulted and placed in all maintenance vehicles for use in identifying
suspected invasive plants
Refer to the Treatment Recommendations in A Management Guide for Invasive Plants in Southern Forests and always
follow herbicide lable when treating invasive plants
Develop a Wild Hog Control Program with appropriate agencies such as the SC Wild Hog Task Force (and Partnership)
If wild hog population is significant, develop control strategies through a 3rd party contractor or trained GW personnel
Leave Beaver dams alone if animals do not threaten structures, water supply/hydrology or roads or cause economic
damage
If Beaver impacts are causing damage implement control options outlined in Appendix D
When Canada geese are detected utilize harassment techniques outlined in Appendix D to prevent Geese from
becoming residents at the Watershed properties
Adopt Canada geese habitat modifications when feasible at Watershed properties, outlined in Appendix D
Retreat Carolina Hemlocks at Table Rock at least twice in the next 10 years and then reassess based on the latest
treatment research in coordination with and support of SC Forestry Commission
Implement control techniques for gypsy moth based on SC Forestry Commission guidelines if outbreaks occur
Consider prescribed fire as a forest management tool for 3 forest types, which include Southern and Central
Appalachian Oak forest, Southern Appalachian Montane Pine forest, and Southern Appalachian Low Mountain Pine
forest
Known cemeteries will be maintained for access and head stone visibility
Cultural foundations and structures will not be maintained or protected. They will be allowed to exist on the property
with no plans of demolition
Small objects associated with cultural features such as clay pots, glass bottles will be documented and remain in place
The road to Blue Ridge Forest will be maintained
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Monitoring
1.

2.
3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.

15.
16.

17.

Develop and deploy a gauging network to characterize the yield, behavior, and water quality conditions of the
Watersheds’ tributary system. Engage in scientifically rigorous data acquisition and to ensure comparability with
nearby watersheds and gauges
Monitor transportation improvement plans from State and County Dept’s of Transportation for planned changes to
watershed roads and bridges. Insist on like replacements of open-bottom culverts along Old US25
Endeavor to monitor essential road segments for water quality impacts. Use 5 NTUs of turbidity during or immediately
after rain events as an action threshold
Develop a baseline and endeavor to monitor every 3 years Slickum Falls’ granitic rock outcrop vegetation community
through appropriate research partner
Monitor the Ice Pond at Table Rock every 3 years
Along Old US25, where the largest patches of invasive plant species are located, monitor the spread of these invasive
patches annually during summer months. If there is spread to mature intact interior forests, initiate treatment along
the advancing front to reduce negative impacts to the forest habitat. Consider graduate student research for
inventory, monitoring, and experimental treatments of this infestation (also active management)
Monitor for Beaver activity at Watershed properties even though they are not present at Table Rock at this time
Conduct early detection monitoring for Canada geese
Monitor Hemlock mortality for early detection of invasive species
Monitor for Southern Pine Beetle outbreaks and provide maintenance for hazard disease trees
Monitor pine mortality for early detection of invasive species in dead tree openings
Monitor Peregrine falcons. Incorporate other wildlife documentation into monitoring to maximize information gained
about the Table Rock Watershed’s wildlife values
Consider bat monitoring for White-nose syndrome since 5 rare species have been documented at Table Rock to
understand the spread and impact of this pathogen
Require copies of all information, publications, presentations, and data (including special data when applicable) be
delivered to the Watershed Manager to facilitate a complete history of the research as it pertains to the GW
properties. Failure to submit information in a timely manner will be used to determine if additional access would be
granted to the research group.
Access requests for cemetery visits will be the responsibility of the Watersheds Manager. These requests will go
through an application process and proof of ancestral relationship will have to be provided
Access requests to cultural features will be directed to the Director of Water Resources. An application process will be
used for these requests that will determine reason for visit and proof there will be no commercial profit that will be
gained from information gathered on the visit
The application process will be developed from the permit example provided for the natural resource research and
monitoring found in Appendix F.

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

Consider hydrogeologic investigation of bedrock-fracture groundwater resources in the Watersheds, and their
interaction with Watershed stream and reservoir systems
Assess stream biotic indexes based on aquatic insects and / or fish communities as an integrative measure of water
quality and management impacts
Strive to sustain or enhance the southern strain of Eastern Brook Trout within the Table Rock watershed (this will
entail a partnership and perhaps active management also)
Consider surveys of aquatic species of conservation concern, including the Broad River spiny crayfish, and brook
floater (a rare mussel)
Repeat fisheries surveys in both Watersheds. Prioritize documentation of species’ geographic extents over detailed
population metrics, if limited by time or resources
Consider surveying the wild hog population through partnership with an academic institute or wildlife agency (and
Partnership)
Consider wildlife research and monitoring, especially for species of concern, when feasible for understanding of
wildlife and their associated habitats at the Watershed properties for the greater scientific good (and Monitoring)
Develop a permitting process to evaluate external research and monitoring requests
Track past and current research and monitoring through the Table of Studies to provide efficiencies

10. Seek opportunities to house and protect rare and endangered species within the Watersheds
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Patrol
1.
2.
3.

4.
5.
6.
7.
8.
9.

Minimize human foot traffic at Slickum Falls’ granitic rock outcrop and create awareness to not trample vegetation
mats and other plants at this site
Maintain a no rock climbing policy to protect the Granitic Domes and Montane Cliffs and Talus
In the course of normal duties, Greenville staff should note disturbed areas including but not limited to old
homestead sites, forest openings from large tree falls, and areas of road construction where new invasive infestations
could take hold. Treat emerging invasive sites immediately to prevent larger infestations
Do not allow public hunting on Watershed properties
Patrol for hog releases and transport on Watershed properties
Except for existing public trails and roads, there will be no public access allowed on the Watershed properties unless
accompanied by a Water Commissioner and/or authorized Greenville Water personnel
Hiking the Foothills Trail at Table Rock Watershed and Palmetto Trail at North Saluda Watershed will be the only
recreational activity allowed for the general public at the Watershed properties
Patrol of the Foothills Trail and Palmetto Trail will be a priority to monitor for adverse public use and invasive plants
Other recreational access for the general public will not be allowed without further consideration of the Commission

Outreach and Partnership
1.

Request County road department(s) terminate ditch clearing a minimum of 50 feet upslope from the water body to
intercept road contaminants and spilled materials
2. Consider engagement in brook trout range expansion within the Watersheds, under guidance of professional fishery
biologists. Prioritize reintroductions toward suitable habitat free of other top predator fish, and physically protected
by waterfalls or other migratory barriers
3. Stay informed on state legislation involving hog eradication and support efforts where appropriate for protection of
GW properties
4. Consider surveys of potential gypsy moth activity
5. Consider surveys for Oak Decline on Watershed properties
6. Continue engagement in the Southern Blue Ridge Fire Learning Network to garner assistance and support for the
development of prescribed fire program
7. Greenville Water may provide outreach messaging about the Watershed properties at opportune sites that may
include the top of Table Rock Mountain, the Caesars Head Overlook, and/or Sassafras Mountain Overlook
8. Greenville Water identifies needed research and monitoring and actively identifies a partner to conduct the study
(And Research and Monitoring)
9. Access will be provided for the Emery-Lindsey family for their reunion and clean-up day at their family cemetery at
the North Saluda Watershed with coordination with GW staff
10. Access to cultural features will be allowed for individuals who are accompanied by a Water Commissioner or
authorized Greenville Water personnel
TABLE 13: SUMMARY OF 77 MANAGEMENT RECOMMENDATIONS PRIORITIZED INTO 5 MANAGEMENT CATEGORIES
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APPENDIX A: CONSERVATION EASEMENT AND AMENDMENTS

THE FOLLOWING DOCUMENTS IN THIS APPENDIX INCLUDE THE GREENVILLE WATERSHEDS’
CONSERVATION EASEMENT RECORDED IN 1993 AND ITS TWO AMENDMENTS WHICH WERE RECORDED IN
2003 AND 2008
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Appendix B

APPENDIX B: PHYSICAL SETTING OF THE GREENVILLE WATERSHEDS
SOILS
CONTEXT: Soils are fundamental building blocks of watersheds and natural habitat. Soil fertility,
erodability, water capacity and porosity, shear strength and many others determine essential properties
of water yield, water quality, vegetation communities, and engineering characteristics for roads and
buildings. Soil formation is driven by the four primary factors of parent material, climate, biologic
activity, and time. At least one of the factors will vary across a watershed, giving rise to a variety of soil
conditions within.
Soil characteristics of the Greenville Watersheds are driven by the dominance of granitic/gneissic
parent material. These geologic parents are dominated by three primary components – quartz,
potassium feldspar, and biotite or muscovite. The feldspar and biotite/muscovite elements weather very
quickly to clay minerals (primarily kaolin), leaving residual quartz sands. These elements are primarily
acidic, and produce soils with low base saturation and fertility. Exceptions occur where remnants of
more base-rich (mafic) geologic materials occur. As mafic materials weather, the resulting surface soils
can take on base-rich characteristics. When these intrusions are found high on slopes, downslope creep
of soil particles can result in more widespread basic soil conditions than the original extent of the source
geology would imply.

METHODS: Soils of the Greenville Watersheds were inventoried in GIS, and examined at a
reconnaissance level during watershed field visits. Updated series-level digital soils data of 2009 was
obtained through the Natural Resource Conservation Service’s Soil Data Mart, and processed through
the NRCS Soil Data Viewer 6.0 extension for ArcGIS. The Soil Data Viewer provides the ability to extract
and map the relevant soil features for easy viewing and comparison or overlay with other landscape
features. For this plan, we have extracted and displayed unit names, soil hydrologic group and erosion
hazard.

SOIL UNITS OF THE GREENVILLE WATERSHEDS: The following are brief descriptions of all the soil units
found within the Greenville Watersheds, along with acreage and percent of total watershed area. Many
of the units occupy small areas within the Watersheds; major units are highlighted in bold. The
characteristics of these dominant units exert the most influence on water behavior, vegetation, and
suitable activities. There is imperfect agreement between GIS parcel layers, state and county
boundaries, and NRCS digital soil mapping. Thus, the total area of soil mapping is slightly less than the
total Watershed area (99%), but the difference is so small as to have no practical effect on the
understanding or management of the Watersheds.

ASHE SERIES (10,820 ACRES; 37.3%): The Ashe series consists of moderately deep, somewhat
excessively drained soils on gently sloping to very steep ridges and side slopes of the Blue Ridge
(MLRA 130). They formed in residuum that is affected by soil creep in the upper part, and
weathered from felsic or mafic igneous and high-grade metamorphic rocks such as granite,
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hornblende gneiss, granodiorite, biotite gneiss, and high-grade metagraywacke. Mean annual air
temperature is about 52 degrees F., and mean annual precipitation is about 50 inches near the
type location. Slope ranges from 2 to 95 percent.
Ashe soils are somewhat excessively drained; moderately rapid permeability; with medium
internal drainage. Runoff class is low on gentle slopes, medium on strong or moderately steep
slopes, and high on steeper slopes. Runoff is much lower where forest litter has little or no
disturbance. Common trees are black locust, chestnut oak, scarlet oak, eastern white pine,
northern red oak, Virginia pine, and pitch pine. The understory species includes mountain laurel,
rhododendron, and sourwood.

BREVARD SERIES (1,166 ACRES; 4.0%): The Brevard series consists of very deep, well drained soils
on gently sloping to steep high stream terraces, foot slopes, benches, fans and coves of the
Southern Appalachian Mountains and mesic areas of the Southern Piedmont. They formed in
colluvium and alluvium weathered from a mixture of high-grade metamorphic and igneous
rocks. Mean annual air temperature ranges from 50 to 57 degrees F., and mean annual
precipitation from 40 to 80 inches. Slope ranges from 2 to 60 percent.
Brevard soils are well drained. Permeability is moderate in the subsoil and moderately slow to
moderately rapid in the substratum. Runoff class is low on gentle slopes, medium on strong to
moderate slopes, and high on steeper slopes. Most Brevard soils are in forest. Common trees
are scarlet oak, northern red oak, white oak, eastern hemlock, yellow poplar, red maple,
chestnut oak, shortleaf pine, Virginia pine, and eastern white pine. The understory includes
mountain-laurel, rhododendron, blueberry, greenbrier, flowering dogwood, sourwood, and
black locust.

CARTECAY SERIES (511 ACRES; 1.8%): The Cartecay series consists of somewhat poorly drained,
moderately rapidly permeable soils that formed in thick loamy alluvial sediments. These soils
have a dark brown loamy surface layer about 9 inches thick and brownish loamy stratified C
horizons that are mottled with gray. Near the type location, the mean annual temperature is 60
degrees F, and mean annual precipitation is 55 inches. Native vegetation is mixed hardwoods,
though the greater extent of Cartecay soils have been cleared for pasture and hay.

CECIL SERIES (2.9 ACRES; <<1%): The Cecil series consists of very deep, well drained moderately
permeable soils on ridges and side slopes of the Piedmont uplands. They are deep to saprolite
and very deep to bedrock. They formed in residuum weathered from felsic, igneous and highgrade metamorphic rocks of the Piedmont uplands. Slopes range from 0 to 25 percent. Mean
annual precipitation is 48 inches and mean annual temperature is 59 degrees F. near the type
location. Native vegetation is mixed pine-oak.

CLEVELAND SERIES (ALL MAPPED AS ASHE-CLEVELAND ASSOCIATION): The Cleveland series consists of
shallow, somewhat excessively drained, moderately rapidly permeable soils affected by soil
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creep. They formed in residuum weathered from felsic or mafic igneous and high-grade
metamorphic rocks such as granite, hornblende gneiss, granodiorite, biotite gneiss, and highgrade metagraywacke. Slopes range from 8 to 95 percent.
Cleveland soils are somewhat excessively drained; moderately rapid permeability. Runoff class is
very high. Runoff is much lower where forest litter has little or no disturbance. Common trees
are chestnut oak, scarlet oak, hickory, eastern white pine, Virginia pine, and pitch pine. The
understory includes rhododendron and mountain laurel.

CONGAREE SERIES (42 ACRES; <1%): The Congaree series consists of deep, well to moderately well
drained, moderately permeable loamy soils that formed in fluvial sediments. Slopes range from
0 to 4 percent. Congaree soils are well to moderately well drained with slow surface runoff and
moderate permeability. These soils flood for brief periods, during winter or spring. Native
vegetation is oak-hickory-gum forest.

EDNEYVILLE SERIES (877 ACRES; 3%): The Edneyville series consists of very deep, well drained
soils on gently sloping to very steep ridges and side slopes of the Blue Ridge (MLRA 130). They
formed in residuum that is affected by soil creep in the upper part, and is weathered from felsic
or mafic igneous or high-grade metamorphic rocks such as granite, hornblende gneiss,
granodiorite, biotite gneiss, and high-grade metagraywacke. Mean annual temperature is 56
degrees F., and mean annual precipitation about 65 inches near the type location. Slopes are 2
to 95 percent.
Edneyville soils are well drained with medium internal drainage and moderate-rapid
permeability. Runoff class is very low on gentle slopes, low on strong or moderately steep
slopes, and medium on steeper slopes. Runoff is much lower where forest cover is intact. Most
Edneyville soils are in forest. Common trees are white oak, black oak, scarlet oak, chestnut oak,
hickory, eastern white pine, Virginia pine, and pitch pine. Yellow poplar and northern red oak
are common in the northern portions of MLRA 130. The understory includes mountain laurel,
flowering dogwood, sourwood, black locust, American chestnut sprouts, greenbrier, Christmas
fern, and rhododendron.

EVARD SERIES (1,896 ACRES; 6.5%): The Evard series consists of very deep, well drained,
moderately permeable soils on ridges and side slopes of the Blue Ridge (MLRA 130). They
formed in residuum affected by soil creep in the upper part and weathered from felsic to mafic,
igneous and high-grade metamorphic rocks. Slopes range from 2 to 95 percent. Evard soils are
well drained. Permeability is moderate in the subsoil and moderately rapid in the underlying
material. Runoff class is low on gentle slopes, medium on strong or moderately steep slopes,
and high on steeper slopes. Runoff is much lower where forest litter has little or no disturbance.
Most of the soil is in forest. Common trees are chestnut oak, white oak, scarlet oak, black oak,
and hickory with some eastern white pine, Virginia pine, pitch pine, and shortleaf pine. The
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understory includes flowering dogwood, American chestnut sprouts, sourwood, mountain
laurel, flame azalea, blueberry, and buffalo nut.

FANNIN SERIES (90 ACRES; <1%): The Fannin series consists of very deep, well drained soils on
gently sloping to very steep ridges and side slopes of the Southern Blue Ridge (MLRA 130B).
They formed in residuum that is affected by soil creep in the upper part, and is weathered from
high-grade metamorphic rocks that are high in mica content such as mica schist and mica gneiss.
Mean annual temperature is 52 degrees F., and mean annual rainfall is about 52 inches near the
type location. Slopes are 6 to 95 percent.
Fannin soils are well drained, with medium internal drainage and moderate permeability. Runoff
is slow under forest cover and is medium to rapid in areas where the forest cover is removed.
Most areas are in forest. Common trees are chestnut oak, scarlet oak, black oak, white oak,
hickory, eastern white pine, Virginia pine, and pitch pine. Yellow poplar and northern red oak
are common in the northern portions of MLRA 130B. The understory includes flowering
dogwood, American chestnut sprouts, flame azalea, blueberry, buffalo nut, mountain laurel,
rhododendron, and sourwood.

GROVER SERIES (11 ACRES; <<1%): The Grover series consists of very deep, well drained soils on
ridges and side slopes on piedmont uplands. They formed in residuum that is affected by soil
creep in the upper part on steep slopes, and is weathered from high-grade metamorphic rocks
high in mica such as biotite gneiss and schist. Mean annual temperature is 59 degrees F., and
mean annual precipitation is 64 inches near the type location. Slope ranges from 2 to 45
percent.
Grover soils are well drained with medium to rapid runoff and moderate permeability. Much of
the acreage of this soil is in forest. Common trees are white oak, yellow-poplar, southern red
oak, chestnut oak, sweetgum, scarlet oak, loblolly pine, black oak, hickory, shortleaf pine, and
Virginia pine. The dominant understory plants include flowering dogwood, mountain laurel,
American holly, sourwood, blackgum, red maple, green brier, common persimmon, eastern
redbud, and sassafras.

HAYESVILLE SERIES (31 ACRES; <<1%): The Hayesville series consists of very deep, well drained
soils on gently sloping to very steep ridges and side slopes of the Southern Appalachian
Mountains. They most commonly formed in residuum weathered from igneous and high-grade
metamorphic rocks such as granite, granodiorite, mica gneiss and schist; but in some places
formed from thickly-bedded metagraywacke and metasandstone. On steeper slopes the upper
part of some pedons may have some colluvial influence. Mean annual air temperature is 55
degrees F., and average annual precipitation is about 56 inches near the type location. Slopes
range from 2 to 60 percent.
Hayesville soils are well drained with moderate permeability in the subsoil, moderately rapid
permeability in the underlying material, and medium internal drainage. Runoff class is low on
Appendix B: Physical Setting of the Greenville Watersheds

Page 4

gentle slopes, medium on strong and moderately steep slopes, and high on steeper slopes.
Runoff is much lower where forest litter has little or no disturbance. About one-half of the acres
of this soil is in cultivation. Common trees in wooded areas are yellow- poplar, eastern white
pine, northern red oak, pitch pine, shortleaf pine and Virginia pine. The understory includes
flowering dogwood, rhododendron, mountain laurel and sourwood.

HAYWOOD SERIES (54 ACRES; <<1%): The Haywood series consists of deep well drained soils on
nearly level to steep side slopes of the Southern Appalachian Mountains. They formed in
colluvium derived from granite, gneiss, and arkose sandstone. Slopes range from 2 to 45
percent.
Haywood soils are well drained with rapid permeability, and medium runoff and internal
drainage. Most areas are in forest. Common tree species include hemlock, northern red oak,
black and yellow birch, black cherry, and white ash with an understory of dogwood, spicebush,
silverbell, sourwood, mountain laurel, and rhododendron.

HIWASSEE SERIES (8 ACRES; <<1%): The Hiwassee series consists of very deep, well drained soils
on high stream terraces in the Southern Piedmont. They formed in old alluvium derived from
felsic and mafic rocks. Slopes range from 0 to 25 percent. Near the type location, mean annual
air temperature is about 58 degrees F., and mean annual precipitation is about 43 inches.
Hiwassee soils are well drained with medium to rapid surface runoff and moderate permeability.
Common trees in woodland areas are loblolly pine, shortleaf pine, Virginia pine, northern red
oak, southern red oak, and hickory. Understory plants include dogwood, eastern redbud, and
sassafras.

PACOLET SERIES (71 ACRES; <<1%): The Pacolet series consists of very deep, well drained,
moderately permeable soils that formed in residuum weathered mostly from felsic igneous and
metamorphic rocks of the Piedmont uplands. Slopes commonly are 15 to 25 percent but range
from 2 to 60 percent.
Pacolet soils are well drained. Runoff is medium to rapid, and permeability is moderate. Most
areas are in forests of pine and oak-hickory hardwoods.

PORTERS SERIES (859 ACRES; 3.0%): The Porters series consists of deep, well drained, moderately
permeable soils on cool, north- to east-facing or shaded ridges and side slopes in the Southern
Blue Ridge mountains, MLRA 130B. These soils formed in residuum, affected by soil creep in the
upper part, weathered from felsic to mafic, high-grade metamorphic and igneous rocks such as
granite, gneiss, hornblende gneiss, mica gneiss, and amphibolite. Near the type location, the
mean annual air temperature is about 52 degrees F., and the mean annual precipitation is about
52 inches. Slope ranges from 2 to 95 percent.
Porters soils are well drained with moderate permeability. Runoff class is medium on strongly
sloping or moderately steep slopes, and high on steeper slopes. Runoff is much lower where
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forest litter has little or no disturbance. Most areas are in forest. The typical dominant forest
type is northern red oak with hickory, sugar maple, yellow-poplar, black locust, hemlock, and
eastern white pine as associated. On dry sites or the higher elevations upland oaks, hickory,
blackgum, red maple, yellow birch, black birch, and pitch pine are associated. Flowering
dogwood, mountain laurel, and rhododendron are the dominant understory species.

ROCK LAND – CLEVELAND COMPLEX (247 ACRES; 1%): This land type and soil are intricately mixed
and mapped as one unit. Rock land is made up of outcrops of hard rock on or above the surface
and adjacent areas where hard rock is within a depth of 10 inches. The Cleveland portions are
similar to the description above for Cleveland series. The primary suitability of this complex is
wildlife habitat; common trees are chestnut oak, scarlet oak, hickory, eastern white pine,
Virginia pine, and pitch pine. The understory includes rhododendron and mountain laurel.

SALUDA SERIES (3,666 ACRES; 12.6%): The Saluda series consists of shallow, well drained,
moderately permeable soils that formed in weathered granite, gneiss, or schist. Slopes range
from 8 to 90 percent. Saluda soils are well drained with rapid surface runoff and moderate
permeability. Most areas are in forest of oaks, hickory, white pine, hemlock, and yellow poplar
with an understory of rhododendron, laurel, and dogwood.

STONY LAND (1,161 ACRES; 4%): Stony land consists of areas where stones of 6-24” minimum
diameter occupy 3-15% of the soil surface. Soil material is similar to the adjacent units.
Permeability and internal drainage are rapid. The majority of acreage is in oak hardwood forest.

TALLEDEGA SERIES (289 ACRES; 1%): The Talladega series consists of shallow to moderately deep
soils on uplands. The soils formed from in residual materials from metamorphic rocks of the
Blue Ridge Mountains. Slopes range from 6 to 80 percent near the type location. Near the type
location, the mean annual temperature is about 57 degrees F, and the mean annual
precipitation is about 55 inches.
Talledega soils are well drained; runoff is medium to rapid and permeability is moderate. Native
vegetation is primarily oaks, yellow poplar, hickory, sourwood, dogwood, and blackgum and
some shortleaf pine and Virginia pine. Many areas have laurel and azaleas in the understory.

TOCCOA SERIES (54 ACRES; <<1%): The Toccoa series consists of nearly level soils that are well
drained. These soils formed in thick alluvium that washed from soils derived from granite,
gneiss, schist, and basic rock. Toccoa soils are well drained with low surface runoff, and subject
to seasonal flooding. Native vegetation includes yellow poplar, sweetgum, sycamore and loblolly
pine.

TUSQUITEE SERIES (48 ACRES; <<1%): The Tusquitee series consists of very deep, well drained
soils on gently sloping to very steep benches, foot slopes, toe slopes, and fans in coves in the
Southern Blue Ridge mountains, MLRA 130B. These soils formed in colluvium derived from
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materials weathered from igneous and high-grade metamorphic crystalline rocks such as
granite, mica gneiss, hornblende gneiss, and schist. Near the type location, mean annual air
temperature is about 52 degrees F., and mean annual precipitation is about 52 inches. Slope
ranges from 2 to 95 percent.
Tusquitee soils are well drained with moderate permeability in the subsoil and moderately rapid
permeability in the underlying material. Runoff class is low on gentle slopes, medium on strong
or moderately steep slopes, and high on steeper slopes. Runoff is lower where forest litter has
not been disturbed or had only partial disturbance. Wooded areas consist mostly of yellow
poplar, white oak, northern red oak, black locust, white ash, black birch, yellow birch, eastern
white pine, eastern hemlock, black cherry, cucumbertree, yellow buckeye, American beech, and
sugar and red maples.
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Appendix C

APPENDIX C: AQUATIC RESOURCES OF THE GREENVILLE WATERSHEDS
CONTEXT: The purpose of a protected watershed in a water supply context is to provide water as capital
that accrues primarily from natural processes, with important ancillary benefits of minimal intervention,
water quality risk, and expense. As such, the status and behavior of the natural water system is critical.
For watershed managers, the primary elements of concern are stream flow, stream channel stability,
and erosional processes, with vegetation alterations and roads as the primary controllable influences on
these elements. Stream processes are highly integrated, and change in one element up- or downstream
will translate through other elements. For example, stream channel stability is a critical control on
suspended and bedload sediment supply. Increases in sediment supply or availability to the drainage
network upstream will translate new erosive energy downstream and create a new state of disequilibrium. The cumulative effects of stream channel dis-equilibrium are typically aggradation,
degradation, accelerated lateral scour and accretion, increased stage for the same magnitude flow, and
loss of fish habitat and other biological function.
Most streams of the Appalachians have been deforested, used as logging sluices, converted to
agriculture or pasture, and/or received untreated wastewater at some time. These land use practices
can exert effects for decades or even centuries after their occurrence. Sluice logging, for example,
removes large woody debris and pool structures that are critical to stream stability and fisheries.
Unstable sediment conditions can persist in such streams over 100 years beyond the timber harvest, and
native fish populations tend to be very poor due to lack of silt-free spawning sites. This applies to many
streams now in National Forest, Heritage Preserves, and State Parks, which may appear pristine to the
untrained eye. However, closer investigation of stream structure, erosional and depositional features,
and biologic communities will readily reveal these past disturbances.
The Southeast region has the highest aquatic species diversity in the entire United States (Warren et al.
2000, Williams et al. 1993). Southeastern fishes make up 62% of the United States fauna, and nearly
50% of the North American fish fauna (Burr and Mayden 1992). Mollusk diversity in the region is globally
unparalleled, with 91% of all United States mussel species found in the southeast (Neves et al. 1997).
Crayfish diversity and global importance in the region rivals that of mollusks (Taylor et al. 1996). Crayfish
in the southeast comprise 95% of the total species found in all of North America (Butler 2002a). South
Carolina freshwaters support a significant proportion of that diversity with at least 146 fish, 33 mollusk,
and 36 crayfish species. South Carolina’s numbers are somewhat less than other Southeastern states
due to the absence of high-diversity interior basin waters within the state (ie. waters that drain to the
Gulf of Mexico).
The degradation of southeastern streams has had a disproportionate impact on this part of the nation’s
wildlife. When considered in groups, the leading categories of imperiled species of the United States are
freshwater mussels (67% imperiled), crayfish (51%), amphibians (40%), and fish (37%).
Many aquatic species of the southeastern US occupy a very limited geographic extent, in some cases a
single stream or river drainage. Some species present in the Greenville Watersheds are found only
within the mountain and Piedmont reaches of the Santee system, including the Saluda drainages.
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METHODS: A combination of field, GIS, and literature information was used to characterize the physical
characteristics (geomorphology) and biological health of the aquatic systems. A water sensitivity analysis
was also conducted to map the land areas that, if disturbed, will have the greatest impact on water
quality. This analysis also maps true riparian zones, whose widths vary considerably based on
vegetation, soils, slope, and other factors.

GEOMORPHOLOGY
Stream and river conditions were observed in the field for both Watershed properties. Observations
focused on channel width-to-depth characteristics, bank stability, bottom sediments, large woody
debris, and arrangements of structural characteristics such as riffles, pools, steps, and runs. The type
and status of road crossings, culverts, and bridges were also evaluated. Approximately 2 full field days
were applied to each Watershed property, though not solely to the survey of aquatic features.
Relevant information was also developed from GIS analysis of slope and applicable sections of the
[Green Book]. Field and GIS observations were evaluated against the Rosgen classification system, a
standard method of stream characterization (Rosgen, 1994). Slopes uses to categorize stream classes
are given in Table C1 below.
River / Stream

Reach

% Slope

South Saluda River
South Saluda River

Headwaters at road terminus
Headwaters above Big Falls

2.9
4.4

South Saluda River

Reach immediately below Big Falls

8.6

South Saluda River

Reach terminating at Snow Field

8.2

Big Spring Creek

Headwaters

5.3

Laurel Creek

Reach immediate above TR Lake

16.0

Slickum Creek

Headwaters

4.1

Slickum Creek Falls

Falls and cascade complex to TR Lake

32.0

North Saluda River

Headwaters from Hogback Mtn

15.3

North Saluda River

Middle Reach

6.3

North Saluda River

Lowest Reach terminating in lake

3.6

Brice Creek

Headwaters

3.7

Brice Creek

Lowest Reach terminating in lake

12.6

Little Falls

Headwaters

7.4

Little Falls

Lowest Reach terminating in lake

17.0

Table C1: Selected stream slope measurements of Greenville Watershed streams. Slope and field observations
were used to classify streams into the Rosgen Classification System.

BIOLOGICAL CONDITIONS
Water quality tolerance rankings of aquatic invertebrates were reviewed and applied to the species
listed on pages 171-185 of the Green Book. The application of tolerance to aquatic invertebrate
communities has become a standard method in the assessment of natural water quality, and is used by
many state and federal water quality agencies to determine supported uses.
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The aquatic insect list on pages 171-185 of the Green Book was generated by John Morse, Clemson
professor and known aquatic insect biologist. As such, the water quality implications of this list can be
interpreted with very high confidence. Note that aquatic insects have rapid life cycles and a flying adult
stage. Thus, a species can enter or leave a watershed for reasons not related to stream conditions. The
ability to find and identify the species also varies across the annual life cycle. Thus, variation in seasonal
timing of surveys can produce variable results without an underlying change in habitat or insect
community conditions. For these reasons, aquatic insect tolerance scoring must be considered at the
community rather than species level.
Fish species lists and catch data generated for the 1992 Green Book were reviewed. Fish occurrence
records from the South Carolina Department of Natural Resources GIS database were also reviewed
within the Greenville Watersheds to capture occurrences documented since 1992. Additionally, stream
fish records from the database within ½ mile of the Watershed properties were extracted. This step was
taken as we are not aware of any targeted, comprehensive effort to fully document the fish fauna of the
Watersheds. Many of the GIS records appear to come from surveys targeted at an individual species,
and likely overlooked or did not record species co-occurring with the target. Species occurrences are
sorted by North and South Saluda drainages. Heritage databases for South Carolina were reviewed for
crayfish and mussel records. We also consulted with John Cooper, Heritage Biologist, for the North
Carolina Natural Heritage Program, and Arnold Eversole, Professor of Biology at Clemson University and
crayfish expert for additional possible occurrences. Lastly, The Nature Conservancy has extensive
experience in freshwater mussel distribution and habitat characterization in South Carolina, and was
able to apply direct professional judgment for this resource. See tables C2 and C3 for species lists.
Fish Species of the Greenville Watershed Properties
North Saluda Property
(k=known occurrence; n=near within ½ mile)

Common Name

Scientific Name

Comments

Rainbow Trout (k)

Oncorhynchus mykiss

Excellent populations; 2-4x more biomass than other SC
streams. N. Saluda is longest stretch of wild trout water
in SC. Excellent reservoir population.

Smallmouth Bass (k)

Micropterus dolomieu

2 of 3 self-sustaining SC populations are in GWS
reservoirs

Largemouth Bass (k)

Micropterus salmoides

Bluehead Chub (k)

Nocomis leptocephalus

Striped Jumprock (k)

Moxostoma rupiscartes

Blacknose Dace (k)

Rhinicthys atratulus

Rosyside Dace (k)

Clinostomus funduloides

Highback Chub (k)

Hybopsis hypsinotus

Seagreen Darter (k)

Etheostoma thalassinum

Fantail Darter (k)

Etheostoma flabellare

Fireyblack Shiner (k)

Cyprinella pyrrhomelus
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Bluegill (k)

Lepomis macrochirus

Redbreast (k)

Lepomis auritus

Brown Bullhead (k)

Ictalurus nebulosus

Rosyface Chub (n)

Hybopsis rubrifrons

Sandbar Shiner (n)

Notropis scepticus

Creek Chub (n)

Semotilus atromaculatus

Greenfin Shiner (n)

Notropis chloristius

Margined Madtom (n)

Noturus insignus

Thicklip Chub (n)

Cyprinella labrosus

Redeye Bass (n)

Micropterus coosae

Rare due to introduction of / hybridization with other
Micropterus

South Saluda (Table Rock) Property
Brook Trout (k)

Salvelinus fontinalis

Slickum Creek contains best remaining SC population

Rainbow Trout (k)

Oncorhynchus mykiss

Excellent populations; 2-4x more biomass than other SC
streams

Smallmouth Bass (k)

Micropterus dolomieu

2 of 3 self-sustaining SC populations are in GWS
reservoirs

Bluegill (k)

Lepomis macrochirus

Redbreast Sunfish (k)

Lepomis auritis

Brown Bullhead (k)

Ictalurus nebulosa

Blacknose Dace (k)

Rhinicthys atratulus

Bluehead Chub (k)

Nocomis leptocephalus

Creek Chub (k)

Semotilus atromaculatus

Striped Jumprock (k)

Moxostoma rupiscartes

Greenfin Shiner (n)

Notropis chloristius

Fieryblack Shiner (n)

Cyprinella pyrrhomelus

Rosyface Chub (n)

Hybopsis rubrifrons

Northern Hogsucker (n)

Hypentelium nigricans

Brassy Jumprock (n)

Moxostoma brassia

Stoneroller (n)

Campostoma anomolum

Flat Bullhead (n)

Ictalurus platycephalus

Margined Madtom (n)

Noturus insignis

Greenhead Shiner (n)

Notropis chlorocephalus

Largemouth Bass (n)

Micropterus salmoides

Table C2: Fish species of the Greenville Watershed Properties, including known occurrences (k) and nearby occurrences (n)
that are very likely to be within the Properties.
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Crayfish Species Likely to Occur in the Greenville Watershed Properties
Common Name

Scientific Name

Comments

Appalachian Brook Crayfish

Cambarus bartoni

Common and widespread in eastern US

Chattahoochee Crayfish

Cambarus sp.

Mitten Crayfish

Cambarus asperimanus

Common across Southern Appalachians

Oconee Stream Crayfish

Cambarus chaugaensis

Rare; currently known only from Chauga River

Broad River Stream Crayfish

Cambarus lenati

Rare; known from Rutherford, Polk, McDowell, and
Cleveland counties, NC

Broad River Spiny Crayfish

Cambarus spicatus

Rare; disjunct occurrences from NC down to Richland
County, SC (Broad River)

Acuminate Crayfish

Cambarus acuminatus

Likely a complex of several species

Table C3: Potential crayfish occurrences within the Greenville Watershed Properties.

WATER SENSITIVITY ANALYSIS
A number of characteristics cause some land areas to impact water quality more than others, even in
natural settings. Areas with steep slopes, erodible soils, low infiltration rates, and close to a waterway or
encompassing small streams are the most critical to protect. Ground-breaking activity on these sites is
more likely to degrade water quality. Geographic Information System (GIS) maps and models can be
very helpful in identifying these critical areas and where ground-breaking activities should be avoided.
GIS software can be used to identify these areas in a number of different ways, including:





Simple identification of relevant features like streams, wetlands, or steep slopes using existing
data sources and manual digitization.
Creating ranking systems and operational models that rank areas based on a set of
characteristics. These models require digitized data layers for the characteristics of greatest
interest, such as slope, land cover, and distance to stream.
Developing quantitative models that can predict potential impacts from land use on water
quality, such as pesticide concentration, nutrient loading, or total suspended solids in stream
water. These models require long term, research-grade weather, stream flow, water quality, and
watershed data for development, testing, and validation.

As our understanding of the impacts of land use on water quality improves and the GIS mapping
software becomes more sophisticated and accessible, prioritizing areas in a watershed is becoming
more feasible even in situations of limited resources and technical capabilities.

THE WATERSHED MANAGEMENT PRIORITY INDEX: In the case of the Greenville Watersheds, we
lack the detailed data necessary for a quantitative model, but do possess the capability and appropriate
data to highlight the most sensitive areas in the Watersheds. We chose a consistent and widelyaccepted operational tool titled the Watershed Management Priority Index, or WMPI. The WMPI is a
sub-model of the Watershed Forest Management Information System1. The WMPI does require
relatively detailed land cover and series-level soils data. These data sets were recently upgraded, with
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coverage that included all areas of the Watersheds. The soil series upgrades, conducted by the Natural
Resources Conservation Service (NRCS) included extensive field work to improve accuracy over previous
products.
The WMPI contains three indices: the Conservation Priority, Restoration Priority, and Storm Water
Management Priority indices. For this purpose, we have executed only the Conservation Priority Index
(CPI), as the Greenville Watersheds are nearly 100% in natural land cover. The latter two indices are
targeted at restoring agricultural impacts, and mitigating urban runoff impacts, respectively, and are not
applicable here.
The WMPI is driven by ranking landscape factors on a 1-3 scale. The factors are derived from existing
data sets, converted to a raster format, and assigned a 1, 2 or 3 score based on the following matrix:
Landscape Factor
Land Use

Proximity to
Streams

Proximity to
Ponds or
Wetlands

Soil Hydrologic
Group

Soil Erodability
(K Factor)

Slope

In 100-year
Floodplain

3

Forest, natural

0-30m

0-30m

C or D

High

>18%

Yes

2

NA

30-60m

30-60m

B

Moderate

8-18%

NA

1

NA

60-90m

60-90m

A

Low

<8%

NA

Score

The CPI sub-model is targeted to natural areas, so non-natural land covers are not ranked. Non-natural
land covers in the watershed are restricted to the dams and operational buildings at the watershed
termini and thus are highly unlikely to affect the results. Also, we determined that no significant
floodplain areas are present in the Watersheds, so this factor was omitted from analysis.
The following data sets were used in the analysis, with all data projected to Universal Transverse
Mercator Zone 17 North; NAD 1983 Datum:






Land Use: The 2010 land cover was obtained from the Southeast GAP program at North Carolina
State University (http://www.basic.ncsu.edu/segap/DataServer.html). The land cover is based
on 2006 satellite imagery. The use of IMAGINE object-oriented technology in this product yields
significant upgrades in accuracy over previous land cover data sets.
Streams: The National Hydrography Data Set for watershed 0305 (Santee River watershed;
http://nhd.usgs.gov/) was used. A rasterized distance-to grid was produced in ArcInfo as a
component layer.
Ponds and Wetlands: The 2010 Southeast GAP land cover was clipped to the Watersheds. Cover
types were reviewed and all wetland and open water types were extracted to a separate layer
and rasterized for distance-to.
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Soil Hydrologic Group: Series-level digital soil data was obtained through the NRCS Data-mart
(http://soildatamart.nrcs.usda.gov/). The NRCS soil data viewer extension for GIS was used to
extract hydrologic group assignments.
Soil Erodability (K Factor): K-Factor extraction followed the same process as Hydrologic Group.
Slope: Slope was extracted from a 10-meter Digital Elevation Model available from the US
Geological Survey’s National Elevation Dataset (http://ned.usgs.gov/).

The proximities to streams and wetlands, and slope are straight-forward distance-to gridding of the base
data layers. Once gridded, data tables were populated with ranking scores based on the above matrix.
For soil factors, additional interpretation was required. Some soil series have hydrologic groups
expressed as “A/D”, “B/C”, or other combination. In these cases, the bottom letter indicates that
infiltration properties change through the soil column, typically based on examination of the soil profile
to a 1-meter depth. In our application, we use the lower letter as the one best describing the hydrologic
characteristic. During a heavy rain, the first meter of soil with a restricting C or D underlayer or
“hardpan” will quickly saturate and generate overland flow, performing as though the whole soil had a C
or D hydrologic characteristic.
The soil K-Factor also was subjected to minor additional interpretation. K-Factors in the Greenville
Watersheds ranged from 0.20 to 0.49. The NRCS does not provide firm category breaks for what
constitutes high, medium, or low erodability. They do generally consider the range of 0-0.20 as “low”;
0.20 to 0.40 as “medium”, and >0.40 as “high”, and these are the ranges we used in our analysis.

RESULTS: Figures X and Y display the results of the water sensitivity analysis of the North Saluda
and Table Rock Watersheds, respectively. Progressively darkening areas on the maps represent areas of
increasing water quality sensitivity. Not surprisingly, stream corridors arise as highly important areas to
protect for water quality, but careful exploration of the maps reveals many areas of sensitivity that are
not intuitive. The south-facing slopes of Stanton and Phillips Mountains in the Brushy Creek subdrainage of the North Saluda watershed provide a good example of this. Here, combinations of slope,
soil drainage, and soil integrity are driving water quality sensitivity more strongly than simple proximity
to water. These findings are consistent with the earlier research on watershed sensitivity that led to the
development of the WMPI. In focused studies on individual watersheds, researchers demonstrated that
water quality sensitivity could not be accurately represented by assigning it intuitively, such as setting an
arbitrary buffer width along a stream corridor.
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Appendix D

APPENDIX D: FOREST AND VEGETATION RESOURCES OF THE GREENVILLE WATERSHEDS
FOREST COMMUNITIES
The Greenville Watershed properties, Table Rock and North Saluda, are true Southern Appalachian
treasures that are dominated by approximately 90% hardwood forests. The fact that these properties
were passively managed since the early part of the Twentieth Century, with the important goal of
providing great quantities of superior water quality to the greater Greenville area, has allowed these
properties to transition through natural forest successional stages uninhibited by very little human
influence. In a sea of ever changing land use patterns, the Table Rock and North Saluda Watersheds are
indeed significant forest blocks within the Southern Appalachians.
The forests on the Watershed properties provide a great deal of value in multiple ways. The most
obvious is that they serve as natural filters for water flowing to the reservoirs to create one of the
cleanest water supplies in the country. These forests have an intrinsic value for nature as they are home
to an array of plants and animals, many who live and are found no other place in the world except at the
Greenville Watersheds.
The following provides detailed descriptions of the types of forests and non-forest vegetation
communities that are present on the Watershed properties.

SOUTHERN APPALACHIAN OAK FORESTS
This forest type represents 73% of the forest cover of the North Saluda and 63% of Table Rock
Southern Appalachian Oak Forests consists of predominantly dry-mesic (to dry) forests occurring on
open and exposed topography at lower to mid elevations in the Southern Blue Ridge and Southern Ridge
and Valley regions. This is the upland forest that characterizes much of the lower elevations of the
Greenville Watershed properties and is the dominant forest cover on each property. Typically, these
forests are covered by oaks, with varying amounts of hickories, maples and other species such as White
pine and White ash. Historically, American chestnut was the dominant or co-dominant in many of these
communities until its virtual elimination by the Chestnut blight (fungus) during the early 1900s. Many
sprouts of American chestnut were observed in these stands along each of the Watershed properties.
Some areas (usually on drier sites) now have dense evergreen shrub layers of Mountain laurel, with
Rhododendron on more mesic sites. Some other areas have deciduous layers consisting blueberry or
huckleberry. This forest type on the Greenville Watersheds also includes many successional
communities that have been impacted by past logging and agriculture, such as types dominated by Tulip
poplar, various Pines and Black locust. Most oaks are long-lived with typical age of mortality ranging
from 200 to 400 years. Scarlet and black oaks are shorter lived with typical ages being approximately 50
to 100 years, while white oaks can live as long as 600 years.
This system is naturally dominated by stable, uneven-aged forests, with canopy disturbance typically
limited to single tree falls. Extreme wind or ice storms occasionally create larger canopy openings.
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Forest openings created through natural tree falls, wind and disease are a normal forest regeneration
process, but are also opportunities for invasive species to gain a foothold. On two site visits at the North
Saluda staff observed Tree of Heaven established openings where trees had fallen. Pests and pathogens,
specifically the Gypsy Moth and Oak Decline, can also be a threat as they cause severe mortality to oaks,
which dominate this forest type.

SOUTHERN AND CENTRAL APPALACHIAN COVE FOREST
This forest type represents 14% of the forest cover at North Saluda and 15% at Table Rock
Southern Appalachian Cove Forests are moist hardwood or hemlock-hardwood forests of sheltered
topographic positions in the Southern Blue Ridge Mountains. There are two components to this type of
forest that are present at each of the Watersheds, an acidic cove of lower soil fertility that ranges from
the lowest slope positions on north-facing protected slopes, and a rich, high-fertility cove forest that
tends to occur only at the lowest slope positions. Both are sheltered from wind and somewhat shaded
by topography, promoting moist conditions. Characteristic species in the canopy include Buckeyes,
Maples, White ash, Basswood, Yellow tulip poplar, Silverbell, Eastern hemlock, American beech,
Cucumber tree, and Fraser magnolia. This forest type is best distinguished from others by a density of
high wildflower richness accompanied by many different species of primarily deciduous trees. Excellent
examples of this type of forest are present at both Watersheds. At North Saluda, this forest type is
present along the headwaters of the North Saluda drainage.
This forest is naturally dominated by stable, uneven-aged forests, with canopy dynamics dominated by
gap-phase regeneration on a fine scale. Occasional extreme wind or ice events may disturb larger
patches. Natural fire dynamics are not well-known and probably only occurred in years that were
extremely dry.
Threats to these forests include invasive plant species and wild hogs. The dense and diverse herbaceous
layer that is associated with this type of forest is at risk to these invasions.

SOUTHERN APPALACHIAN LOW (ELEVATION) MOUNTAIN PINE FOREST
This forest type represents 3% of the forest cover at North Saluda and 4% at Table Rock
Southern Appalachian Low Mountain Pine Forest consists of shortleaf pine- and Virginia pine-dominated
forests in the lower elevation Southern Appalachians. Pitch pine may sometimes be present. Examples
can occur on a variety of topographic and landscape positions, including ridgetops, upper and
midslopes, as well as lower elevations. Hardwoods are sometimes abundant, especially dry-site oaks
such as Southern red oak, Chestnut oak, and Scarlet oak, but also Pignut hickory, Red maple, and others.
The shrub layer may be well-developed, with blueberry and huckleberry. This this forest type is among
the least studied in the southern Appalachians and many factors have altered its characteristics. On the
Watershed properties, this forest type was observed primarily along the edges of the reservoirs, where
enhanced air flow may be creating the drier soil condition suited to this forest.
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Although little is known about the dynamics of this system fire is most likely a disturbance that played a
role in this type of forest. Southern Pine Beetle outbreaks play a role in this forest type creating canopy
openings.

CENTRAL AND SOUTHERN APPALACHIAN MONTANE OAK FOREST
This forest type represents >1% of the forest cover at the North Saluda and 2% at Table Rock
This generally oak-dominated forest is found in the central and southern Appalachian Mountains and
has minimal representation at both Watersheds. These deciduous forests occur on exposed sites,
including ridgecrests and south- to west-facing slopes, mostly between 3,000-4,500 feet elevation. The
soils are thin, weathered, nutrient-poor, low in organic matter, and acidic. The forests are dominated by
Oaks (most commonly Northern red oak and White oak), with the individuals often stunted or windflagged. American chestnut sprouts are also common, but the importance of chestnut in these forests
has been dramatically altered by chestnut blight. This type of forest is present at North Saluda along the
eastern rim of Hogback Mountain Road and also near the Blue Ridge Forest remnants. The Table Rock
Watershed examples are found near the Foothills Trail along Sassafrass Mountain.
The communities of this system inhabit some of the most inhospitable parts of the Appalachians. Their
occurrence on exposed high ridges means they are subject to frequent ice and wind storms in the
summer and high winds throughout the year. This probably explains the forests' stunted appearance. In
addition, lightning-caused fires may create ground fires that change the understory composition and
inhibit some ericaceous shrub species in some areas.
American chestnut used to dominate more of this forest until the Chestnut blight eliminated this tree
from this forest. The threat of the gypsy moth could have equal threat to the blight by killing the oaks,
which have become the dominant tree of this forest in absence of the Chestnut.

SOUTHERN APPALACHIAN MONTANE PINE FOREST AND WOODLAND
This forest represents >1% of the forest cover at North Saluda and 2% at Table Rock
Southern Appalachian Montane Pine Forest and Woodland consists of predominantly evergreen
woodlands (or more rarely forests) occupying very exposed, convex, often rocky south- and west-facing
slopes, ridge spurs, crests, and clifftops in the Southern Blue Ridge. They occur at moderate to upper
elevations 1500-4000 feet. Most examples are dominated by Table mountain pine, often with Pitch pine
and/or Virginia pine, and occasionally Carolina hemlocks. An excellent example of this forest is present
at Table Rock Watershed along the ridges of Table Rock, especially along the areas where the Carolina
hemlocks are found.
Fire is a natural disturbance for Southern Appalachian Montane Pine Forest and Woodlands. Southern
pine beetle can also kill the pines sometimes without them regenerating.
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Threats to this forest type include lack of fire, Southern Pine Beetle outbreaks can kill the pines without
creating the conditions for pines to regenerate. Hemlock Woolly Adelgid threatens the rare Carolina
hemlock of this forest type.

RARE NATURAL COMMUNITIES
SOUTHERN APPALACHIAN GRANITIC DOME
Excellent examples of granitic domes can be found at the Table Rock Watershed specifically Table Rock
and the surrounding exposed rock at Slicken Falls. Specifically, Table Rock is a gneissic-granitic dome
that rises 3.124 ft above sea level at its summit. The north-facing cliffs below the summit fall
precipitously 1,000 feet before reaching a forested talus slope. The majority of the formation is in Table
Rock State Park (Hill 1999).
Southern Appalachian Granitic Dome consist of smooth, curved, exfoliated outcrops of massive granite
and related rocks in the Southern Blue Ridge and adjacent upper/inner Piedmont. Smooth rock without
crevices is the primary factor in the distinctive ecological character of this system. The outcrop surface is
largely bare rock but has thin soil mats around the edges and patchily throughout. Mats vary in depth
with age and level of development. Resulting vegetation is a complex of small patches of different
species and structure on soil mats of different depths, ranging from moss and lichens to herbs to shrubs
and trees. The communities occurring on and surrounding these granitic domes are considered rare
(G2). Deeper soils often have pine-dominated vegetation with dense shrubs, resembling that of
Southern Appalachian Montane Pine Forest and Woodland.
The soil mats and patches of vegetation that can many years, sometimes hundreds to develop can be
wiped out within seconds with human disturbance. Recreation such as rock climbing or even trampling
from hiking, ATVs or other impacts can threaten this community. Invasive tree species such as Princess
tree that can take hold in shallow soil rock crevices can crowd out rare native vegetation.

SOUTHERN APPALACHIAN MONTANE CLIFF AND TALUS
Examples of Southern Appalachian Montane Cliff and Talus are present at North Saluda with the rock
formation of Round Rock and at Table Rock Watershed at the base of Table Rock.
Southern Appalachian Montane Cliff and Talus consists of steep to vertical or overhanging rock outcrops
(and related steep talus slopes) of the Southern Blue Ridge. It occurs on lower slopes, usually in river
gorges or bluffs. The sparse vegetation is limited to plants growing on bare rock, small ledges, and
crevices. Vegetation is primarily bryophytes, lichens, and herbs, with sparse trees and shrubs rooted in
deeper soil pockets and crevices. This rock outcrop system has received little study.
Because of the limited natural disturbance and the fragility of soil and vegetation, human disturbance by
trampling edges and by climbing may be particularly destructive. Invasive species that can thrive in
shallow rocky environments can also alter this rock crop system.
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SOUTHERN APPALACHIAN SPRAY CLIFF
Examples of Spray Cliff communities are present at North Saluda at Big Falls and Little Falls and at Table
Rock they exist to varying degrees along the series of waterfalls associated with the Slicken Falls and S.
Saluda drainages and specifically Slicken Falls.
This system consists of rock outcrops that are kept wet by spray from waterfalls, primarily in the
Southern Blue Ridge, and possibly elsewhere in the southern Appalachians region. The rocks are often
densely or moderately covered with bryophytes or algae. The sparse vascular vegetation is limited to
plants growing on bare rock, small ledges and crevices. This system is distinguished from all others in its
range by its being kept wet by spray.
Because of the fragility of the vegetation and soil, along with the attractiveness of waterfalls, human
disturbance can be very significant.

ICE PONDS
Ice ponds are found at the base of Table Rock in the Table Rock Watershed. This is an extremely unique
natural community that was further described by Steven Hill from the Center for Biodiversity, in a white
paper, “The Relict Flora of Ice Ponds in South Carolina” (Castanea, March 1999). This community was
observed during a field visit by Nature Conservancy staff and botanist, Josh Kelly on August 29, 2012.
This unique vegetation community is located at the Table Rock Watershed at the base of vertical, northfacing cliffs of Table Rock. Sheets of ice and rock detach from the cliffs and fall up to 1,000 feet, creating
small, narrow ponds with sand terraces above boulder fields. This unusual habitat never receives direct
sunlight, is unobstructed by woody vegetation, and is continuously cool and wet. Found at
approximately 1,800 feet, the community and habitat characteristics of the ice ponds show affinities to
communities of much higher elevations in North Carolina and of much higher latitudes. Four of the fiftythree species found in the vicinity of the ice ponds are considered to be Pleistocene relicts and new
species to South Carolina: Carex barrattii, Carex buxbaumii, Sanguisorba Canadensis, and Scirpus
cespitosus.
In 1992-1993 as well as the visit in 2012 there were no invasive plant species found in the ice pond area.
This is in contrast to most piedmont granitic domes and outcrops (e.g., Palmer 1970) that normally have
several exotic species because of extensive disturbance. Trash that had fallen from the top of Table Rock
was found at the site, but this has not led to the introduction of exotic species yet. The lack of human
mechanical disturbance is due to the inaccessibility of this site, but it is vunerable to environmental
damage by visitors in the future.
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INVASIVE PLANT SPECIES
CONTEXT: The Watershed Properties can be vulnerable to new invasive plant occurrences through
routine management practices. Invasive plants can be transported from one location to another by
vehicles, tractors, boats and other mechanical equipment. Invasive plants can also travel with pine straw
or hay that may be used for landscaping purposes. There are other vectors via animals, wind, and other
natural movements which can’t be controlled. For further information, please visit http://www.seeppc.org/southcarolina/scinvasives.pdf.

METHODS: The Nature Conservancy documented invasive plants observed on the Watershed Properties
during site visits conducted May and June 2012. Additionally, past observations during easement
monitoring visits were incorporated into Figure 15.

INVASIVE PLANT SPECIES AT THE GREENVILLE WATERSHEDS
NORTH SALUDA
On the North Saluda property several invasive species have been identified primarily along roadways, in
disturbed areas (old homesites), and in forest openings (Figure 15). Because invasive plants are so hardy
and can be dispersed by wind or birds, these species can be the first to take hold when a new opening is
created or management such as mowing or road improvement occurs. Some of the largest patch
infestations documented occurred along Old Hwy 25 where a combination of kudzu, tree of heaven,
English ivy, Chinese silver grass, and privets were seen.

TABLE ROCK
Only one invasive plant, Japanese stilt-grass, was observed in abundance on the Table Rock property.
The Japanese stilt-grass occurrences on Table Rock are so prolific along the roadways and some open
areas that eradication is unlikely therefore treatment is not recommended. Currently, its presence is not
threatening any natural community or rare species. Chinese wisteria was also observed near the Fire
Cabin and around other outbuildings. This species can be chemically treated.
Below are descriptions of the invasive plants documented on Watershed Properties including
recommended methods of treatment. Pictures and additional information can be found on the SC
Invasive Plant Brochure (SCInvasives2012) and via http://www.invasive.org/.

TREE-OF-HEAVEN (AILANTHUS ALTISSIMA) is a deciduous tree growing up to 80ft tall with pinnately
compound leaves. Viable seeds are produced by 2-3 year old plants and mature trees can
produce 300,000 seeds per year. Seeds are spread via wind, and root segments can also
resprout into new trees with rapid growth of 10-14ft the first year. Isolated chemical treatment
by the method “hack-n-squirt” can kill mature trees effectively. Make stem injections with a
hatchet then apply Garlon 3A, Pathway, or Arsenal AC in dilutions as specified on label. For
felled trees, apply herbicides to stem and stump tops immediately after cutting. Seedlings and
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saplings can be treated by wetting all leaves with the appropriate herbicide mixture (Garlon 4 or
Stalker as basal sprays). Cutting and pulling these trees for removal is not effective without
herbicide treatment because root pieces can remain active in the soil and re-emerge.

PRINCESS TREE (PAULOWNIA TOMENTOSA) is a deciduous tree growing up to 60ft tall with large (512in), fuzzy, heart-shaped leaves growing in pairs along the stem. Flower buds on erect stalks
appear during the winter. In the spring, before leaves appear, the trees are covered with
attractive, fragrant light purple flowers. In fall and winter, the flowers produce clusters of pecanlike capsules capable of releasing thousands of tiny winged seeds that are spread by wind,
water, and gravity. Viable seeds can be produced by 5- and 7- year old plants and seed can be
dispersed as far as 2 miles away in the mountains. Mature trees may produce 20 million seeds
and grow at a rate of 15 feet per year. Additionally, the trees can form colonies from productive
root sprouts and may resprout if entire root system is not removed. Treat when plants are
young to prevent seed production and cut when no fruit is present for older trees. Manually pull
seedlings when soil is moist to ensure total removal of roots. Make stem injections with a
hatchet then apply Garlon 3A, Pathway, or Arsenal AC in dilutions as specified on label. For
felled trees, apply herbicides to stem and stump tops immediately after cutting. Seedlings and
saplings can be treated by wetting all leaves with the appropriate herbicide mixture (Garlon 4 or
Stalker as basal sprays).

CHINESE WISTERIA (WISTERIA SINENSIS) is a highly-aggressive, deciduous vine whose growth may
achieve heights of 65ft or more with a diameter of 15in. Its leaves are pinnately compound with
oval-shaped leaflets. It produces showy, dangling clusters of flowers in spring. Seeds are
poisonous and form on 4-6 in long brown pods. Individual plants can survive for more than 50
years and reproduce from rooting at each node, via stolons, and will produce new shoots if cut
back or trimmed. Treat plants summer through fall by thoroughly wetting all leaves with
herbicides such as Tordon 101 or Garlon 4, following label directions. For large vines, make stem
injections using Arsenal AC, Garlon 3A or a glyphosate herbicide using dilutions and cut-spacings
per specifications on herbicide label (any time during the year except March and April). Spray
the length of the large surface vines with Garlon 4 as a 20-percent solution in a labeled basal oil
product or apply undiluted Pathfinder II to large vines, avoiding the bark of desirable trees.

ENGLISH IVY (HEDERA HELIX) is an evergreen vine that can climb up to 90ft and also may form a
thick groundcover. Small, root-like structures enable the ivy to climb up a variety of surfaces,
including trees and brickwork. The leaves are dark green with white veins and 3-5 pointy lobes
on juvenile plants; the vines reach maturity in about 10 years and have an unlobed, rounder leaf
and produce pale yellow-green flowers which later yield black-purple fruit. As the ivy climbs, it
kills off the lower branches of its host by blocking light to the limbs and weakens the host plant,
making it more susceptible to windthrow. Additionally, ivy serves as a reservoir for Bacterial Leaf
Scorch, a plant pathogen harmful to elms, oaks, maples and other native plants. English Ivy
spreads vegetatively or by dispersal of its seeds via birds. Chemical treatment may be
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accomplished by thoroughly wetting all leaves with an herbicide such as a 3- to 5-percent
solution of Garlon 3A or Garlon 4 or a 4-percent solution of glyphosate. Use a string trimmer to
reduce growth layers and injure leaves for increased herbicide uptake. Cut large vines and apply
herbicide to cut surfaces. A 20-percent solution of Garlon 4 may be applied as a basal spray or
apply undiluted Pathfinder II to large vines, per label instructions and avoiding the bark of
desirable trees.

JAPANESE HONEYSUCKLE (LONICERA JAPONICA) is a semi-evergreen to evergreen woody vine that
may climb or trail up to 80ft. Its oval-shaped leaves form in pairs along the stem and appear
green on top and whitish on bottom. White flowers that fade to yellow appear in spring and
summer followed by small black fruits in autumn. Japanese honeysuckle spreads by rooting at
nodes and to a lesser degree by animal dispersal of seeds. Prescribed burning in spring will
reduce dense ground mats and sever climbing vines which will increase the effectiveness of an
herbicide application to resprouting vines. However, use caution with burning as the vines act as
a ladder to bring the fire to forest canopies and the honeysuckle infestation may intensify after a
burn. Treat foliage July-October with herbicide in water with a surfactant, such as a 2-percent
solution of glyphosate or a 3- to 5-percent solution of Garlon 3A or Garlon 4. Large vines should
be cut just above the soil surface and treated with a glyphosate herbicide or a 20-percent
solution of Garlon 3A.

CHINESE PRIVET (LIGUSTRUM SINENSE) is a semi-evergreen, thicket-forming shrub that can grow to
30ft tall. It is one of the most widely-spread invasive species in the South. Distinguishing
characteristics of Chinese privet are its oval shaped leaves that form in opposite pairs along the
stem at right angles. Clusters of small white flowers in spring produce dark purple berries in fall
and winter. The plant spreads by animal dispersal of seeds and it may resprout from roots if the
top of the plant is cut back. Cut and bulldoze when fruit are not present. Use a foliar spray such
as a 3-percent solution of glyphosate to thoroughly wet all leaves. Basal sprays, such as a 20percent solution of Garlon 4 or undiluted Pathfinder II may also be used. For large stems, make
injections using Arsenal AC, Garlon 3A or a glyphosate herbicide any time except March and
April; every branching trunk must be hack-and-squirt injected.

KUDZU (PUERARIA MONTANA) is a deciduous woody vine capable of growing 30 to 100ft long.
Hairy stems and trifoliate leaves as well as its rapid, invasive growth are identifying
characteristics of kudzu. Slender, tight clusters of white and violet pea-like flowers bloom
midsummer and produce clusters of dangling, flat pods in the fall. The plant spreads
vegetatively and its seeds are spread by the wind, water, and animals. To treat, thoroughly wet
all leaves as high as possible on climbing vines with herbicides such as Transline (as a 0.5percent solution in water) or Milestone VM, which can both be used under many desirable trees
and shrubs. ORTHO Brush-B-Gon, Enforcer Brush and other “poison ivy” herbicides can be used
as foliar sprays. To control vines less than 2-in in diameter, apply basal sprays such as a 20percent solution of Garlon 4 or undiluted Pathfinder II. For larger vines, make stem injections
Appendix D: Forest and Vegetation Resources of the Greenville Watersheds

Page 8

using Rordon 101, Stalker or Arsenal AC. Always follow label directions for herbicide
applications.

JAPANESE STILTGRASS (MICROSTEGIUM VIMINEUM) is a sprawling annual grass growing to 3ft in
height. It has alternate, flat leaves that are 2- to 4-in long with thin spikelike flowers. Each plant
is capable of producing 100 to 1,000 seeds that can remain viable in the soil for up to 3 years.
The seeds are easily spread by attaching themselves to clothing, shoes, equipment, and animals;
be aware that early summer self-pollinated seeds are hidden in the leaf sheaves. Seeds may
remain viable in the soil for up to 3 years. Management may be accomplished by applying
herbicide and mowing treatments to stop seed production. Prescribed burns are not
recommended because they promote the spread of existing infestations and result in intense
fires that damage native plants. Treatment on the Watershed Properties is not recommended
due to the widespread nature of this invasive along roadways throughout the properties. Its
presence is not a significant threat to any natural communities.

MULTIFLORA ROSE (ROSA MULTIFLORA) is a deciduous shrub that may grow to 10ft in height by
climbing, arching, or trailing. Plants have pinnately compound leaves with 3 to 9 leaflets and
many thorns. Clustered or single white to pink flowers appear in early summer and produce red
rose hips in fall and winter. Multiflora rose spreads by rooting stems, sprouts, and seed dispersal
by animals. The colonies of roses often climb trees and exclude other desirable plant species.
Manual pulling is hindered by thorny branches and is limited to new seedlings. Thoroughly wet
all foliage with a foliar spray of a 4-percent solution of glyphosate herbicide may be applied May
through October. For stems too tall for foliar sprays, apply basal sprays January to February or
May to October of a 20-percent solution of Garlon 4 or undiluted Pathfinder II. ORTHO Brush-BGon, Enforcer Brush Killer and Vine-X are effective undiluted for treating cut stumps.

CHINESE SILVERGRASS (MISCANTHUS SINENSIS) is a tall grass (5-10ft) with a dense feathered tip
usually brown in color but turning silvery-pinkish in the fall. Spreads extensively along roadsides
and into disturbed areas particularly after burning. It helps to treat when plants are young to
prevent seed heads from forming. The seeds can disperse and spread creating new infestations.
Mowing should not occur when seed heads are present to minimize spread. To treat, thoroughly
wet all leaves with glyphosate as a 4-percent solution. Repeat applications when new growth
reaches 2 feet in height.
Management recommendations for each species are taken from A Management Guide for Invasive
Plants in Southern Forests by Miller et al (2010). This guide is highly revered across the south as the
most comprehensive and up-to-date book with invasive plant control strategies. To maintain current
herbicide and other control technique information, the website www.invasive.org should be consulted
annually. Experts regularly update effective invasive species treatment information, and updated
versions of the Miller book can be ordered for free on this website. Both the Miller book and the SC
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EPPC invasive species brochure should be placed in all staff vehicles for quick reference on identifying
invasive plants and treating them.

RECOMMENDATIONS









Staff should take precautions, particularly when working in a known invasive patch, by hosing
down equipment/vehicles before working in another location on the properties.
If vines or other green material appear to be mixed together with pine straw or hay used for
landscaping, staff should try to remove these pieces and place in plastic bags for disposal before
spreading.
When hiking through forests on the watershed properties, Greenville staff should note
disturbed areas including: old homestead sites, light gaps from large tree falls, and areas of road
construction where new invasive infestations could take hold. If only 1 or 2 invasives emerge,
these should be removed immediately to prevent larger infestations particularly in mature
pristine forests.
In order to eradicate the larger patch invasives (i.e. along Old Hwy 25) a multi-year treatment
program would need to be implemented which would be time intensive and costly. A more
suitable approach for GW would be to monitor the spread of these invasives annually during
summer months to determine whether interior forests are threatened. If invasive plants appear
to be spreading to mature intact interior forests, treatment is recommended along the edge to
reduce negative impacts to the forest habitat. Another possibility would be to invite invasive
research/monitoring from a graduate student who could use those roadside invasives as a
research site to catalogue the infestation, monitor it, and possibly experiment with treatments
saving GW staff resources (see Property Use section of this report).
To assist GW staff in identifying invasive plants, South Carolina Exotic Pest Plant Council Invasive
Plant brochures (SCInvasives2012) should be placed in all maintenance vehicles for use in
identifying potential suspect invasives.

Treating and removing small infestations or isolated invasive plant species on the Watershed properties
will help maintain integrity of mature forest communities reducing indirect threats to water quality from
erosion and runoff. Native forest communities act as an initial filter for rain water creating healthy
groundwater reservoirs. If larger invasive plant infestations are treated and removed creating an open
space (greater than .25 acres), a plan to replace native vegetation may be needed. Large gaps could
encourage water run-off and erosion or re-infestation by additional invasive plants.
Direct harm to water quality could occur if inappropriate herbicide use occurs near streams, the water
reservoirs, or on sloping forests. When possible, herbicide treatments should be isolated in use to
directly target the plant through foliar application or stem injection thus reducing runoff contamination
into water sources.
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INVASIVE AND NUISANCE ANIMAL MANAGEMENT
CONTEXT: Animals, native and non-native, can cause considerable damage to land and water resulting in
economic damage, degraded water quality, loss of crops and increased erosion. Three main animals are
present at the Greenville Watersheds that are invasive or nuisance species that have varying degrees of
management needs.

WILD HOGS
Damage caused by wild pigs is one of the greatest concerns to wildlife biologists and managers today.
Wild pigs have the potential to cause ecological and economic destruction far surpassing any other
invasive exotic vertebrate. The adaptive and prolific nature of these animals along with their capabilities
for widespread devastation places their management as one of the top priorities for wildlife scientists.
Wild hogs impact water quality largely due to behavior related to their physiology. Because wild hogs do
not have sweat glands, they commonly wallow in and near water sources to keep cool. This process
covers their skin with mud that they rub off on trees and utility poles to remove external parasites.
However, this wallowing damages riparian areas and increases sedimentation. At the same time, hogs
defecate in and around the water source increasing levels of bacteria and nutrients. Some cases in the
US, such as the Plum Creek Watershed in Texas as of 2010, the entire Watershed was listed for bacteria
and also had concerns for nutrients including nitrates and phosphorus which negatively impact aquatic
life. Wild hogs were found as the contributing factor to this contamination (Timmons, Cathey, Dictson,
McFarland 2011).
Like most of the United States, South Carolina has seen a recent and dramatic increase in the
distribution and abundance of wild hogs. The increase in these numbers has led to a rise in damage
these animals cause to natural, agricultural, and developed landscapes. Recent data suggest a large and
growing population of wild hogs, approximately 150,000 individuals (SC Wild Hog Task Force 2011). Wild
hogs have been reported in every county in the state. Scaling the national annual estimate of economic
damage done by wild hogs (Pimentel 2007) to population estimates for South Carolina, the collective
yearly cost of agricultural damage and control of these animals alone for the state is $45 million each
year.

WILD HOGS AT GREENVILLE WATERSHEDS
Wild hogs have been documented at the two Watershed properties. Anecdotal observations have noted
that N. Saluda has a higher occurrence of wild hogs than Table Rock. Population counts are unknown for
the Watershed properties and the level of damage varies. Greenville Watershed staff have hunted and
trapped wild hogs at the properties in past years in an effort to control their damage.
The Greenville Watersheds fall under the private land category regarding the SC Hunting regulations.
Since the properties are not under DNR’s WMA program there is no bag limit or closed season for wild
hogs. Hunting at night under stated parameters are allowed if the landowner so chooses to hunt wild
hogs. In 2010, the South Carolina General Assembly passed a new law that prohibits the removal or
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transport of feral pigs from the wild without a permit. An enclosure permit is not required to have a hog
hunting enclosure or to hunt hogs within an enclosure. The permit is only required to allow the release
of permitted and tagged hogs taken from the wild into the enclosure.

RECOMMENDATIONS
Wild hog impacts on vegetation and water quality are reasons that Greenville Water develop a Wild Hog
Control Program for the Greenville Watersheds. Part of this program can entail partnering with the SC
Wild Hog Task Force. This is a state and federal interagency task force, who coordinates statewide to
effectively control and manage the rapidly emerging problem of wild hogs to a less critical level, with a
long-term goal of reducing the threat of wild hogs in the Palmetto State.
Although the solution to the wild hog problem in South Carolina is not readily apparent, other states in
the country, who are effective in achieving control of wild hogs, coordinate efforts in a statewide
program that address education and outreach to increase awareness; strategically hunt wild hogs to
remove 50 to 75% of the population annually; and work on legislation federally and the state level. A
control program that involves collaborating on a statewide level on all these levels could assist in
decreasing the wild hog population at the Greenville Watersheds thus lowering their numbers
statewide.
The first step for a Wild Hog Control Program is to survey the hog population on the Watershed
properties through partnering with a wildlife agency. If data demonstrates the wild hog population is
significant enough, a strategic hunting program could be put into place to remove 50 to 75% of the wild
hog population annually.

BEAVERS
The Beaver, the largest rodent found in North America, was found commonly in most of South Carolina
prior to early 1900s, but through trapping efforts for their fur, their population in the state was
decimated and they were down to just a few remnant populations. Reintroduction efforts by the US Fish
and Wildlife Service in the 1940s allowed this species to increase their range significantly and they are
now present in all counties in South Carolina.
The beaver pond, which has one or more dams and lodges, provides security for the beaver. These
ponds are usually found along smaller tributaries or drainages, and each encompasses one-half to
several acres. One colony of beavers may maintain several ponds which encompass as many as 20 to 30
acres but usually only shelter 2-8 beavers.

BEAVERS AT THE GREENVILLE WATERSHEDS
Beavers have only been observed at the North Saluda Watershed but the habitat is suitable for them to
occur at Table Rock Watershed. According to Watershed personnel, hunting and trapping of beavers at
North Saluda occur on average every two years or so or when they become an issue.
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Since beavers produce excellent habitat for many species of wildlife it is advised to leave beavers alone
unless they are causing economic or structural damage. Waterfowl, furbearers, fish, reptiles and
amphibians all benefit from the beaver’s presence. The wood duck, the only duck which nests in South
Carolina in large numbers, is very fond of beaver ponds. These areas are important nesting areas
because they provide an abundance of food for the hen and brood. Monitoring for this animals’ activity
and assessing potential damage will be an ongoing effort at the Watershed properties.

BEAVER CONTROL OPTIONS BASED ON THE SC DNR REGULATIONS
BEAVER DAMS REMOVAL
Beaver dams and other woody debris can be removed from any waterway at any time in SC. A sturdy
potato rake and working from the downstream side will aid in dam breeching and debris removal. In
very few cases will human destruction of the dam or lodge make beavers abandon a particular site.
Usually the beavers rebuild in one night the work that has taken an individual all day to accomplish.
However, sometimes beavers will move if the dam or lodge is destroyed properly:




All material removed from the dam or lodge should be carried away from the water where the
beaver cannot use it for rebuilding. The structures should be taken apart completely so that the
beaver will have to start anew to rebuild them.
The dam or lodge should be checked daily in order to remove any debris which the beaver has
deposited to rebuild it.

NON-LETHAL OPTIONS
These options are for reducing beaver damage without removing the beaver.




Water Control Devices: Several non-lethal water control devices are available that may be
helpful in maintaining water flow or keeping water control devices free of debris (periodic
maintenance is usually required). The Clemson Beaver Pond Leveler is one commonly used
design. On the Internet see: http://masterwildlifer.org/beaver%20pond%20leveler.pdf
or contact your local Clemson Extension office for design plans.
Wire Barriers: Hardware cloth can be wrapped around individual trees for protection against
gnawing. Wrap from the base up to about 3 feet. Fences and fencing can also prevent beavers
from entering an area.

TRAPPING
A landowner may trap Beavers with a free depredation permit year round. Please be aware that the
relocation of live Beavers is illegal. The following are the legal traps by SC DNR for Beavers.


Body-gripping traps (Conibear): Recommended size is the #330. No baits or lures allowed. Must
be set in a water or slide set and in the vertical position only. Note: use care when using
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Conibear traps – they are designed to quickly and humanely kill the beaver. Always use the
attached safety hooks when setting Conibear traps.
Suggested Conibear #330 Accessories: Conibear Setting Tongs - use to facilitate setting bodygripping traps. Conibear Safety Gripper - an additional safety clamp device for setting bodygripping traps.
Snares: Snares are legal in water sets only.
Foothold traps: (recommended for experienced trappers only). Size must be smaller than 7 ¼”
inside jaw spread for water sets and 5 ¾” for land sets (see Figure 2 below). Should be used only
as a submersion set.
Live traps: (cages, Bailey & Hancock Traps). The relocation of live beavers is illegal.

WILDLIFE CONTROL OPERATORS (WCOS)
If Greenville Water does not want staff trapping beavers and wish to pay someone to trap beavers for
them, the list of Wildlife Control Operators is available from any DNR office or online at
http://www.dnr.sc.gov/wildlife/control.html These companies and individuals perform wildlife control
services on a contract-fee basis. WCOs are not DNR employees and are not affiliated with the DNR. It is
important to ask for references before hiring a WCO. Have all fees and guarantees in writing.

TRAPPING AND HUNTING REGULATIONS TO CONSIDER BY SC DNR
The beaver is classified as a furbearing animal in South Carolina. On private land, which the Greenville
Watersheds are classified under, there is no closed season on beaver. Beavers may be hunted year
‘round on private lands with a valid hunting license. A free depredation permit can be issued to
landowners that do not have a hunting license but want to trap and hunt beavers. A depredation permit
is not required when controlling nuisance beavers within 100 yards of a property owner’s residence. This
permit is issued by the S.C. Department of Natural Resources when beavers are damaging private or
public property, timber or growing crops. To obtain a permit call your local wildlife management field
office or law enforcement field office. A permit is required for anyone to hunt or shoot beavers at night.
Anyone planning to trap beavers should be familiar with the regulations which govern this activity.
Information on these regulations can be obtained by writing: Furbearer Regulations, S.C. Department of
Natural Resources, P.O. Box 167, Columbia, S.C. 29202 or you can find more information at the following
website: http://www.dnr.sc.gov/wildlife/publications/pdf/beavercontrol.pdf

CANADA GEESE
South Carolina is home to three distinct populations of Canada geese at various times of the year. Two
groups of migratory geese are found in South Carolina only during the fall and winter in addition to
resident geese which remain in the state year-round. The Atlantic population breeds in Northern
Quebec and the Southern James Bay population breeds in Ontario. Both migratory populations in the
state are small, with the largest concentration located at the Santee National Wildlife Refuge near
Summerton. Conversely, the resident population is increasing and remains in South Carolina year round.
Resident geese are found throughout the state with the largest numbers occurring in the Upper Coastal
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Plain, Piedmont and Foothills. The current population estimate for resident geese is in excess of 50,000
individuals.
Resident Canada geese mean many things to many people. The temperament and visibility of resident
Canada geese afford people a close look at one of nature's creatures. Conversely, resident Canada geese
also create many problems. As both human and resident Canada goose populations have increased in
South Carolina, conflicts have increased. Most people tolerate Canada geese; however, as densities
increase problems proportionally follow. Concentrations of Canada geese can cause problems by
overgrazing lawns and by depositing large accumulations of feathers and feces. Health concerns arise
when geese congregate at water treatment facilities and swimming areas.
Like all native waterfowl and other migratory birds, Canada geese are protected by the Migratory Bird
Treaty Act of 1918 and various other state and federal laws. In accordance with these laws, it is unlawful
to hunt, kill, sell, purchase or possess migratory birds, except as permitted by regulations adopted on an
annual basis by the Secretary of the Interior. Harassment of geese to disperse them at problem areas is
permissible. Resident Canada geese can be hunted throughout much of the state during a special season
in September prior to the arrival of the migratory populations and during the general Canada goose
season in late fall and winter. For Canada geese hunting season dates and bag limits see the Migratory
Bird Regulations or contact SC DNR.

CANADA GEESE AT THE GREENVILLE WATERSHEDS
Canada geese are present and have been observed at the Greenville Watersheds. There can be some
concern about this bird around a water supply if population concentrations start to show impact from
their feces. Based on Watershed personnel Canada geese have not been a problem at the properties.
Being proactive when Canada geese arrive on the property can prevent them from establishing a
resident population. The following control methods by the SC Department of Natural Resources can be
used to assist if geese become a problem.

GENERAL CONSIDERATIONS FOR RESIDENT GOOSE CONTROL OFFERED BY SC DNR
The loss of wariness by resident Canada geese to people often makes goose control challenging. While
there are a variety of techniques used to disperse geese from problem areas, each provides varying
degrees of success. Of the various methods described herein, some techniques will work for some
groups of geese and have no effect on others. General guidelines include:




Discontinue feeding or any other unnecessary activity that may be attracting geese. Feeding
concentrates birds, conditions birds to be less wary of humans and renders most dispersal
techniques ineffective. Canada geese are very capable of finding their own forage, making well
intentioned hand-outs unnecessary.
Try different dispersal methods or combine multiple methods. Decoys, such as owls and
coyotes, placed in areas geese are utilizing can discourage congregating or feeding geese.
Decoys should be moved often to prevent conditioning and keep birds vigilant of changes. Other

Appendix D: Forest and Vegetation Resources of the Greenville Watersheds

Page 15








techniques that contribute varying degrees of success can include the use of remote controlled
watercraft, dogs and disturbance by people in kayaks, canoes or other watercraft.
Be persistent. Initial efforts need to be continuous and will require a dedicated commitment.
Until the geese find food and cover in another location, they may try to return. Ineffective or
haphazard harassment may be counterproductive by training the birds to be non-responsive.
It is more effective and easier to disperse birds from an area when they first arrive. Diligent
dispersal efforts should be initiated prior to the nesting season (February-March). Forced
dispersal during the nesting, brood rearing and adult flightless stages (May-July) will be very
difficult.
If birds return to an area after being successfully dispersed, meet them with a hostile reception.
Returning birds should be easier to disperse the 2nd and subsequent attempts.
Be aware that domestic ducks and geese will attract resident flocks of Canada geese to an area,
especially if food is provided for the domestic flock.

PESTS AND PATHOGENS
CONTEXT: One aspect of maintaining and even enhancing a healthy forest is to protect and restore
forests from native and nonnative insects and diseases, which can cause significant damage. Every year,
hundreds of native and nonnative insects and diseases damage our Nation’s forests. The Greenville
Watersheds are susceptible to pests and pathogens, which is a leading threat to the properties. Both
natural and introduced disease and pest play a role in plant and animal composition impacting forest
structure, which in turn can impact the water quality that flows into the reservoirs. Protecting the
forests from pests and pathogens will be an important management component for the Watershed
properties.

PESTS AND PATHOGENS PRESENT AT THE GREENVILLE WATERSHEDS
AMERICAN CHESTNUT BLIGHT
The American chestnut blight is a fungus where spores spread the disease by traveling through air,
raindrops, and also by animal transport. A spore settles into a wound in the bark, allowing the disease to
spread quickly to the wood. Native Chestnuts have very little resistance. Once infected, their leaves die
off during the first season and the whole tree typically is dead by year two.
The American chestnut blight is present at the Watersheds. During field visits summer 2012 a number of
American chestnut stumps were observed, serving as reminders that this tree once served as the
majestic giant within these forests. American chestnut juveniles were observed as well, and as typical
for the cycle the blight takes effect, preventing them from reaching maturity. No mature chestnuts
were observed.
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DOGWOOD ANTHRACNOSE
Dogwood anthracnose is a serious disease of flowering dogwoods. Since it was first reported in 1978,
dogwood anthracnose has spread rapidly west and south from its northeastern origins. Some of the
worst losses have been reported in the South, where the disease continues to intensify. Aside from the
aesthetic impact to both forest and shade trees, dogwood anthracnose can contribute to significant
ecological disturbance. Many wildlife species are dependent on dogwood for food and cover.
Anthracnose infection begins in the leaves during the growing season and spreads to twigs and
branches. Branches die back to the main stem, resulting in cankers that kill the tree. In the South,
mortality is most likely to occur in elevations above 3000 feet on all sites. Below 3000 feet, the damage
is most severe on moist, cool sites. Shade increases the risk of infection and mortality.
Based on the 2012 site visits, Dogwood anthracnose appears to be present at the Watersheds but
Dogwoods do not appear to be a dominant understory tree so impact is minimal. Treatment in larger
forest landscapes is expensive and difficult and the need is not great enough to recommend on these
properties. One potential action to incorporate is to monitor Dogwoods on the properties when possible
as information can be helpful for the USFS who is monitoring this pathogen.

HEMLOCK WOOLLY ADELGID (HWA)
Hemlock Woolly Adelgid (HWA) is the single greatest threat to hemlock health in the Eastern US. The
potential ecological impacts of this pest are comparable to that of Dutch elm disease and Chestnut
blight. A small, aphid-like insect is an exotic pest native to Asia and was brought over on lumber in the
1950s. HWA has since spread to 15 eastern states where it threatens two species of hemlocks, the
Eastern hemlock, Tsuga Canadensis and Carolina hemlock, Tsuga caroliniana, a rare species due to its
limited range in North and South Carolina. Once HWA infests a healthy Hemlock there is typically a 4
year window from the time of the infestation to tree mortality, although this ranges depending on the
condition of the tree.
Both hemlock species are found in the mountains of South Carolina and present at the Watershed
properties. HWA was first detected in South Carolina in 2001 in the Chattooga Watershed. The
infestation moved east and was observed during TNC conservation easement monitoring at the Table
Rock Watershed by 2005, and a low infestation level of HWA was later detected in 2006 at North Saluda
Watershed.
The Nature Conservancy conducted a Hemlock Forest Survey on the Greenville Watersheds in 2008 to
understand the potential damage HWA may have to these properties. The study found 3.59% of Table
Rock Watershed has Hemlock-hardwood forest, dispersed throughout the property, mainly along the
drainages. Rare Carolina hemlock is located along Table Rock Watershed’s southern boundary along the
rock cliffs, which is this population’s southern-most range. North Saluda Watershed has 1.03% Hemlockhardwood forest and does not have Carolina hemlocks.
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2012 field visits at the Watershed properties observed Eastern Hemlock decline with high mortality.
Some scattered pockets of healthy hemlocks were observed on both Watersheds. Although Hemlock
stands do not dominant either property since this is their southern range, potential repercussions exist
to the forest health at the Watersheds due to the decline of this species. For instance, hemlocks at the
Watersheds grow along drainages so there could be varying changes in temperature and humidity along
streams. The highest hemlock concentrations are found at the Table Rock Watershed along the South
Saluda drainage, and Slicken Creek, where Brook trout populations could potentially be impacted by
change of water temperature. Since Brook trout are a species of concern, and a water quality indicator,
monitoring this fish population is recommended. Invasive species encroachment is another concern
after tree mortality creates forest openings for possible invasions. Monitoring for early detection is
recommended to mitigate this threat.
In September 2011, the SC Forestry Commission partnered with Greenville Water to treat the rare
Carolina hemlocks at the Table Rock Watershed. The crew treated 56 Carolina hemlocks (303 inches
diameter) in the far southwest corner of the property. These trees were on the border with DNR
Jocassee Gorges and were in excellent health and generally free of HWA. The same crew also treated
Carolina hemlocks that were scattered among other Carolina hemlocks along the border of Table Rock
State Park along Panther Gap to Pinnacle Mountain. Imidrocloprid was the chemical used through a soil
injection method. This chemical is effective for a 3-5 year window. Since time and resources have been
invested for treating this rare species it is encouraged to retreat the Carolina hemlocks for the next 10
years to see if any new breakthroughs in treatment technology or methodology develop, and then
reassess.

PESTS AND PATHOGENS WATCH LIST – SPECIES CANIDATES FOR EARLY DETECTION AT THE GREENVILLE
WATERSHEDS
SOUTHERN PINE BEETLE (DENDROCTONUS FRONTALIS)
Southern Pine Beetle, a native insect, is one of the most destructive insects in the southern United
States. Although southern pine beetle outbreaks have recently declined, significant outbreaks are
expected in the next few years as drought and other environmental stresses continue to weaken host
species across the South. Preferred hosts are shortleaf, loblolly, Virginia, and pitch pines. The Greenville
Watersheds have all these pine trees although they do not dominate so Pine Beetle damage will cause
limited disturbance. The areas that are impacted will have potential for invasive species encroachment.
Monitoring for early detection and treatment will mitigate invasions. Damage from the Pine beetle may
also create dead trees along the interior road system and around buildings. When outbreaks occur
provide for cutting disease trees that create hazards.

GYPSY MOTH (PORTHETRIA DISPAR)
Gypsy moths are a European species deliberately introduced in the U.S. in 1869. Periodic outbreaks of
gypsy moths deforest thousands of acres of hardwoods. One year of defoliation does not kill most trees
but repeated defoliation results in significant losses. Gypsy moths have been documented in the
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headwaters of the nearby Chattooga River in North Carolina. The gypsy moth has potential to be
devastating because of the dominance of hardwoods on the Watershed properties. Through partnering
with SC Forestry Commission (SCFC), conduct surveys to monitor for potential Gypsy moth outbreaks. If
detected, work with SCFC to implement control techniques to mitigate impacts.

OAK DECLINE
Oak decline is a slow-acting disease that can kill mature trees in the upper canopy. Decline results from
interactions of multiple stresses, such as prolonged drought and spring defoliation by late frost or
insects, opportunistic root disease fungi such as Armillaria mellea, and inner-bark-boring insects such as
the two lined chestnut borer and red oak borer. Progressive dieback of the crown is the main symptom
of oak decline and is an expression of an impaired root system. This disease can kill susceptible oaks
within 3-5 years of the onset of crown symptoms. Oak decline occurs throughout the range of eastern
hardwood forests, but is particularly common in the Southern Appalachian Mountains in North Carolina,
Tennessee, and Virginia, as well as the Ozark Mountains in Arkansas and Missouri.
Since oaks dominate the forests of both Greenville Watersheds it is recommended for Greenville Water
to partner with the US Forest Service to survey for Oak Decline at the Watersheds. The extensiveness of
this issue will determine management recommendations based on USFS guidelines.

PRESCIRBED BURNING
CONTEXT: The fire regime for the Southern Appalachians was dictated by lightning and Native Americanignited fires, which burned frequently and extensively over the landscape (Pyne 1997). Although
lightning fires regularly occur in some areas of the Southern Appalachians, lightning fires are uncommon
because thunderstorms occur primarily during the growing season, usually accompanied by rain.
However, Native Americans in the Appalachians and Piedmont (Van Lear and Johnson 1983) commonly
used fire for numerous reasons throughout the year.
Fire did not burn uniformly across the landscape. In most Southern Appalachian forest types, fire burned
frequently but with low intensity and severity and maintained the status quo of the forest. In other
cases, fires burned with high intensity and severity, completely changing the forest. Frequent burning
kept the forests more open and increased the ratio of herbaceous/woody vegetation. Plants eventually
adapted to these different fire regimes. Similarly, animals became dependent upon these firemaintained habitats. Particular fire regimes promoted adaptations among plants and animals, causing
them to rely on a particular fire regime for habitat, life cycle completion and reduced competition.
For millennia, the occurrence and scope of fire in the Watershed Properties has been largely dictated by
humans. Changing cultural influences varied fire regimes of the Southern Appalachian Forest. Native
Americans used fire to shape their environment to better suit their needs. Early European settlers used
fire in a similar fashion, but for mostly agrarian purposes, such as clearing forests for fields. Across the
country, over the last century, fire has been relegated to natural disaster status, or at least an
unnecessary and threatening feature of forest ownership and management.
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Since the beginning of the Twentieth Century, humans have effectively altered the fire regimes by
reducing the number and scale at which fires historically occurred. This recent attitude toward fire
comes with its own set of issues. Altered fire regimes affect forest composition and structure over
differing spatial and temporal scales. These changes are subtle and often negative realities. For example,
the loss of unique forest structures, wildlife habitat loss and loss of rare species. Some changes are
quickly realized, but no less negative, such as wildfires that burn in uncharacteristic ways damaging
otherwise fire tolerant forests and threatening life and property. Altered fire regimes are a threat to the
Watershed forests and threaten life and property surrounding the Watersheds.
Altered fire regimes have affected and will continue to affect the Watershed Properties. Some fireadapted forest features and forest types present on the Watershed Properties still remain. To what
extent the characteristics of the forest types found on the properties have changed is hard to
determine. Recent shifts in the attitude of the use of fire in the Southern Appalachians have led many to
the realization that fire played a significant role in the Southern Appalachian Forests. As a result,
prescribed fire practices across the Southern Appalachian Forests have become more acceptable to the
public and land managers. Consequently, the use of prescribed fire as a forest management tool has
expanded across the Southern Appalachian Region.

HISTORICAL FIRE REGIMES BY FOREST TYPE
GAP data displays fifteen cover types across both watershed properties (Figures 11 and 12). Of the
fifteen cover types, only five cover types are analyzed for respective fire regimes. These five cover types
compose 86% (9,455 acres) and 89% (18,891 acres) of the Table Rock and North Saluda Watersheds,
respectively. Of the five cover types analyzed here, four fall into Fire Regime Group I, and one cover type
falls into Fire Regime Group III (Figures 13 and 14). Below, the historic fire regimes and fire’s effect on
the forest are described. The forest types are listed in order from highest to least occurrence across
both Watershed Properties.

SOUTHERN AND CENTRAL APPALACHIAN OAK FOREST (INCLUDES XERIC VARIANT)
Fire occurred fairly frequently in pre-Columbian times. Pre-settlement forest studies suggest fire return
intervals of 7-26 years. These observations are consistent with previous research in the oak forests in
other regions. Fires were usually low intensity surface fires, with the occasional more intense fire
replacing patches of overstory. The dominant species (oak and historically chestnut) are fairly firetolerant, making most fires low to moderate in severity. If fires occurred during the spring green-up
under very dry to drought conditions, then patches of the overstory could be killed by basal injury,
depending on aspect and fire behavior.
Fire is important for favoring oak dominance over more mesophytic tree species, such as red maple,
beech and black gum/tupelo. Fire also can be expected to have a moderate to strong effect on
vegetation structure, producing a more open canopy and less dense understory and shrub layer than
present conditions. Fire frequency and intensity, in conjunction with aspect and exposure, is important
for determining the boundary between this forest cover type and both adjacent mesic and xeric
systems.
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Fire Regime Group
Mean Fire Return Interval (years)

Historical Fire Size (acres)
Percent Cover/Acres (N. Saluda Watershed)
Percent Cover/Acres (Table Rock Watershed)

I
Stand Replacement: >600 years
Mixed: 140 years
Surface: 15 years
Average: 1000 acres
72%/15,205 acres
62%/6,873 acres

SOUTHERN AND CENTRAL APPALACHIAN COVE FOREST
Typically forms a mosaic with pyrogenic oak-hickory forests, whereby cove forests are restricted to the
most protected coves and oak-hickory occurs on the interfluves. In the absence of frequent or
catastrophic disturbance, environmental gradients created by microclimate and soil moisture and
fertility determine forest composition. Stand replacement fires occur very infrequently. Fire dynamics
for this cover type are not well known and probably only occurred in years of extreme drought. Fires
occurred at moderate frequency, but were low enough in intensity to have only limited effects. Most of
the component species found in cove forests are among the less fire tolerant.
The delineation of cove forest types is influenced by the absence of fire. The absence of fire causes
expansion of some of the characteristic mesic vegetation out of coves, potentially replacing oakdominated vegetation on drier and more exposed sites.
Fire Regime Group
Mean Fire Return Interval (years)

Historical Fire Size (acres)

Percent Cover/Acres (N. Saluda Watershed)
Percent Cover/Acres (Table Rock Watershed)

III
Stand Replacement: >500 years
Mixed: >700 years
Surface: 90 years
Average: 20 acres
Minimum: 1 acre
Maximum: 1000 acres
14%/2,984 acres
15%/1,671 acres

SOUTHERN APPALACHIAN LOW MOUNTAIN PINE FOREST
Fire is an important influence and may be the only factor determining the occurrence of this forest type.
In the absence of fire, this forest type will be a hardwood forest. Fires were frequent and of low
intensity or a mix of low and high intensity. Fire is important in 1) determining the dominance of the two
pine species, shortleaf pine and Virginia pine, 2) the presence of the hardwood components and 3) the
overall vegetation structure.
In the absence of fire to maintain the forest, Viriginia Pine succeeds to varying vegetation cover: a) xeric
oaks, b) mountain laurel, sourwood, red maple and huckleberry and c) eastern white pine.
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Previous land uses (logging and land clearing) and the absence of fire makes understanding this forest
cover type’s character and dynamics challenging. Some pine-dominated areas are successional stands
established in former hardwood forests after logging and cultivations. These sites would not be
expected to have the same dynamics or characteristics as natural pine forests maintained by fire.
Fire Regime Group
Mean Fire Return Interval (years)

Historical Fire Size (acres)

Percent Cover/Acres (N. Saluda Watershed)
Percent Cover/Acres (Table Rock Watershed)

I
Stand Replacement: 25 years
Mixed: 140 years
Surface: 4 years
Average: 100 acres
Minimum: 10 acres
Maximum: 1000 acres
3%/691 acres
4%/424 acres

SOUTHERN APPALACHIAN MONTANE PINE FOREST
Periodic fire is an important ecological process that provides opportunities for regeneration of both
pines and less competitive herbaceous species, while setting back successional encroachment of
potential overstory species, especially chestnut oak, black gum/tupelo, red maple and white oak. On
cliffs and other very rocky sites, the vegetation is self-perpetuating due to extreme edaphic conditions.
Fire exclusion or reduction and the southern pine beetle are the most serious threats to communities on
this group. Although, historically, southern pine beetle-induced mortality followed by stand replacing
fire was a principal mechanism for pine regeneration.
In the absence of fire, encroachment by oak and other tree and shrub species occurs, which leads to
dense and overcrowded stands with little, if any, pine regeneration. In these encroached stands, older
remaining stressed trees are more likely predisposed to insect. Present and increasingly abundant red
maple, white pine, black gum, oaks, and mountain laurel have grown due to the absence of fire.
Fire Regime Group
Mean Fire Return Interval (years)

Historical Fire Size (acres)

Percent Cover/Acres (N. Saluda Watershed)
Percent Cover/Acres (Table Rock Watershed)

I
Stand Replacement: 85 years
Mixed: 100 years
Surface: 5 years
Average: 1000 acres
Minimum: 100 acres
Maximum: 10000 acres
<1%/12 acres
2%/213 acres
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CENTRAL AND SOUTHERN APPALACHIAN MONTANE OAK FOREST
Surface fires are restricted due to the excessive surface rock and discontinuous fuels and litter.
Lightning caused fires may create ground fires that change the understory composition and inhibit some
ericaceous shrub species in some areas.
Fire Regime Group
Mean Fire Return Interval (years)
Historical Fire Size (acres)

Percent Cover/Acres (N. Saluda Watershed)
Percent Cover/Acres (Table Rock Watershed)

I
Surface Fire: 12.5 years
Average: 50 acres
Minimum: 5 acres
Maximum: 100 acres
No occurrence
2%/273 acres
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Table Rock Watershed
ID

GRIDCODE

7805

7

7806

20

NAME

Fire Adapted
Cover Types

Acres

Southern and Central Appalachian Oak
Forest
Southern and Central Appalachian Oak
Forest - Xeric

7807

5

7808
7810

11
13

7817

6

7849
7914
8141

19
17
14

8437

10

8558
8589
8869

9
15
18

Central and Southern Appalachian
Montane Oak Forest
Southern Appalachian Montane Pine
Forest and Woodland
Appalachian Hemlock-Hardwood Forest
Southern and Central Appalachian Cove
Forest
South-Central Interior Small Stream and
Riparian
Pasture/Hay
Successional Shrub/Scrub (Utility Swath)
Southern Appalachian Low Mountain
Pine Forest
Evergreen Plantations or Managed Pine
(can include dense successional
regrowth)
Clearcut - Grassland/Herbaceous
Row Crop

9191
10138
10284
11043
11880

16
2
3
1
4

Other - Herbaceous
Developed Open Space
Low Intensity Developed
Open Water (Fresh)
Southern Appalachian Montane Cliff

3,713.05

34%

3,713.05

34%

3,160.25

29%

3,160.25

29%

273.29

2%

273.29

2%

213.16
659.71

2%
6%

213.16

2%

1,670.72

15%

1,670.72

195.27
81.28
87.71

2%
1%
1%

424.43

4%

424.43

4%

34.37
51.43
2.26

0%
0%
0%

9,454.90
7,784.18

86%
71%

22.90
4.78
0.91
425.80
7.25
11,028.57

Oak Forest Cover
Types
6,873.30

62%

Other Cover
Types

659.71

6%

195.27
81.28
87.71

2%
1%
1%

34.37
51.43
2.26

0%
0%
0%

0%
0%
0%
4%
0%

22.90
4.78
0.91
425.80
7.25

0%
0%
0%
4%
0%

100%

1,573.67

14%

15%

w/o coves

North Saluda Watershed
ID

GRIDCODE

1

6

2
6

20
2

8

7

50

14

58
60
124
129
147

10
13
4
16
17

152

19

287
577
1022

11
18
3

1508

8

1550

12

3692
4870

15
1

5885

9

NAME
Southern and Central Appalachian Cove
Forest
Southern and Central Appalachian Oak
Forest - Xeric
Developed Open Space
Southern and Central Appalachian Oak
Forest
Successional Shrub/Scrub (Utility
Swath)
Southern Appalachian Low Mountain
Pine Forest
Appalachian Hemlock-Hardwood Forest
Southern Appalachian Montane Cliff
Other - Herbaceous
Pasture/Hay
South-Central Interior Small Stream and
Riparian
Southern Appalachian Montane Pine
Forest and Woodland
Row Crop
Low Intensity Developed
Southern Piedmont Dry Oak-(Pine)
Forest - Hardwood Modifier
Southern Ridge and Valley Dry
Calcareous Forest - Pine modifier
Clearcut - Grassland/Herbaceous
Open Water (Fresh)
Evergreen Plantations or Managed Pine
(can include dense successional
regrowth)

Fire Adapted
Cover Types

Acres

% cover

2,983.83

14%

2,983.83

14%

7,238.45
232.39

34%
1%

7,238.45

34%

7,966.27

38%

7,966.27

56.86

0%

690.62
351.97
2.47
42.31
138.45

3%
2%
0%
0%
1%

384.85

2%

12.07
44.81
0.91

0%
0%
0%

27.15

Oak Forest Cover
Types
Other Cover
Types
15,204.72

72%
232.39

1%

56.86

0%

351.97
2.47
42.31
138.45

2%
0%
0%
1%

384.85

2%

44.81
0.91

0%
0%

0%

27.15

0%

0.60

0%

0.60

0%

45.88
877.96

0%
4%

45.88
877.96

0%
4%

690.62

12.07
18,891.24
15,907.41

38%

3%

0%
89%
75%

w/o coves

29.93

0%

29.93

0%

21,127.77

100%

2,236.53

11%
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Appendix E

APPENDIX E: WILDLIFE RESOURCES OF THE GREENVILLE WATERSHEDS
Date

Research Description

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

Intense 6-week study

1992

1992

Intense 6-week study

Intense 6-week study

Source Report
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…
Properties of the
Table Rock and
Poinsett
Reservoirs…

Conducted By

Abbreviated Results

Notes

SC Heritage
Trust

GW properties found to be
ecologically significant systems with
37 rare and endangered species

Study was conducted on
both Table Rock and N.
Saluda properties

Tim Fendley
(Clemson)

Important bear habitat

Study was conducted on
both Table Rock and N.
Saluda properties

Mary Strayer
(SCHT)

7 species of bats documented

Study was conducted on
both Table Rock and N.
Saluda properties

Steve Bennett
(SCHT)

24 herp species documented

Study was conducted on
both Table Rock and N.
Saluda properties

Jim Sorrow
(SCHT)

Green salamander found

Study was conducted on
both Table Rock and N.
Saluda properties

Heyward
Douglass
(Clemson)

67 bird species recorded, 28
migratory species, Peregrine falcon
and common raven nests found

Study was conducted on
both Table Rock and N.
Saluda properties

Michael Floyd
and Khristina
Woodring
(Clemson)

134 species of aquatic insects found,
2 new species known to science
found, 4 new species to SC found

Study was conducted on
both Table Rock and N.
Saluda properties

Charles Horn
(Newberry)

12 plant species of state concern
found,

Study was conducted on
both Table Rock and N.
Saluda properties

Doug Rayner
(Wofford)

24 Rare and endangered plants
found, community types present

Study was conducted on
both Table Rock and N.
Saluda properties

Bert Pittman
(SCHT)

Exemplary examples of granitic dome
habitats

Study was conducted on
both Table Rock and N.
Saluda properties. 6 day
study

John Fairey
(Clemson)

12 important and rare plants
observed

Study was conducted on
both Table Rock and N.
Saluda properties

Dale Soblo
(TNC)

Over 200 plant species identified forest showed qualities associated
with old-growth

Study was conducted on
both Table Rock and N.
Saluda properties

Steven Hill
(Clemson)

Bear trails common and bears seen,
large stands of ginseng

Study was conducted on
both Table Rock and N.
Saluda properties. 9-day
study

Christopher
Judge (SCHT)

Potential for finding significatnt,
intact and undisturbed
archaeological sites in area is very
high. Large vein of quartz bisects
project area. Botanicals not
mentioned.

Study was conducted on
both Table Rock and N.
Saluda properties
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Intense 6-week study

Properties of the
Table Rock and
Poinsett
Reservoirs…

Dan Rankin and
Randy Geddings
(SC Wildlife &
Marine Res)

Slickum Creek is largest brook trout
stream in SC. Trout populations
generally 2-4x higher in GWS streams
than other SC streams; approx 1/3 of
SC's wild trout habitat is here. Table
Rock Reservoir has one of two SC
self-sustaining reservoir trout
populations. Both reservoirs have
self-sustaining smallmouth bass
populations.

1992

Intense 6-week study

Properties of the
Table Rock and
Poinsett
Reservoirs…

James Sorrow
and Mary
Strayer (SCHT)

Peregrine falcon (endangered)
successfully nested on Table Rock for
3 consecutive yrs.

Study was conducted on
both Table Rock and N.
Saluda properties

19902012

Peregrin Falcon
monitoring

N/A

Mary
Bunch/Strayer
(SCDNR)

Mary observes nest site on Table
Rock twice each year during the
Spring nesting season and records
adults and any young seen.

Greenville Watershed
personnel accompany her
each visit.

1992
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Appendix F

APPENDIX F: PROPERTY ACCESS OF THE GREENVILLE WATERSHEDS
To help evaluate what appropriate research to allow on the properties, a permit system is
recommended. This will determine which projects are worth supporting based on needs and mission,
evaluate staff time that will have to be scheduled, and ensure collection of the data at the end of the
project. The following is an example of a research permit that can be modified to suit Greenville Water.

GREENVILLE WATER
APPLICATION FOR PERMISSION TO PERFORM RESEARCH
The mission of Greenville Watershed properties is to preserve the North Saluda and Table Rock
watershed properties (approximately 29,100 acres) in a natural state in order to provide a clean and
adequate supply of drinking water to residents of Greenville County. These important natural resources
of the GW watershed properties are conserved with a conservation easement held by The Nature
Conservancy and are of value not only for water quality but also to others in the scientific and
conservation communities. As such, Greenville Water recognizes that by allowing appropriate research
to be conducted on Watershed Properties by others, more can be learned about the resources held. In
authorizing use of the Watershed Properties for such activities, however, we seek to minimize negative
impacts on targeted species and ecological systems.
To ensure that authorized activities are consistent with both our mission and the needs of our
personnel, and are managed to ensure that the resources entrusted to our care are protected,
Greenville Water has instituted a permit system for utilization of the Watershed Properties. If you seek
permission to utilize Watershed Properties for scientific or other conservation-related activities, please
fill out the application form below. If approved, this application -- as amended by any changes made by
GW staff -- will constitute your license to use the property for the dates and purposes stated below,
pursuant to all the terms and conditions contained herein. Please note that permission to use Watershed
Properties will only be granted for purposes that further the Greenville Watershed mission and that are
consistent with the terms set forth in the conservation easement held by The Nature Conservancy. A copy
of research conducted on Watershed Properties will be given to both Greenville Water and The Nature
Conservancy upon completion.
If you seek permission to collect plant or animal specimens and/or trap or otherwise handle animals
on Watershed Properties, please also fill out the Application for Permission to Collect or Possess on
page 5 of this document. If you are conducting a brief inventory and will NOT be collecting or
otherwise disturbing plants or animals on Watershed Properties, please fill out ONLY Parts I and II.
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LICENSE APPLICATION AND AUTHORIZATION REQUEST
PART I: CONTACT INFORMATION
Name of Applicant:
Address:
Affiliation:
Home Phone Number:

Work Phone Number:

Email Address:
Names, affiliation and contact information (phone numbers and email addresses) of other individuals
involved in the proposed project. If none, please indicate. If primary contact is a student, please also
provide the name, affiliation and contact information for the student/project advisor.

PART II: GENERAL INFORMATION
Proposed area of Watershed Properties and specific site of research: You will be asked to provide more
detail in Part III.
Proposed start date:

End date:

Expected date of Final Report (at latest, 60 days from end of study period):
Write a brief description of the primary goals of proposed activities on GW property:

Briefly explain why you wish to conduct this activity on GW property, and indicate whether
alternative sites are available:

Water quality issues addressed by project and potential benefits to site management:
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Description of specific activities that will occur on GW property and their proposed location (Provide
details; Only those activities listed here will receive approval):

Will the research involve any state or federally listed species? Note: It is the applicant’s responsibility to know if
the species he/she will study are listed. Yes
No
Are you requesting authorization to collect samples from GW property? Yes

No

If yes, you must fill out the Application for Permission to Collect or Possess on page 5 of this document.

How will you share copies (hard, electronic or both) of your raw data? Hard copy

Electronic

If needed, please provide additional details on data sharing strategy:
Will the results of your research be published? Yes
Is funding required for this project? Yes

No

If yes, describe in more detail in Part III.

No

If yes, do you have funding available for the full length of the project? Yes

No

If funding is not available for the full length of the project, are you requesting financial support from
Greenville Water? Yes
No
Are you requesting staff support from Greenville Water? Yes

No

If yes, describe:

PART III: PROPOSAL
Title of Research Project:
Overview
State the issue: Describe the issue to be investigated and its importance to and relevance to science.
Provide relevant background information that clarifies the need for the project and why it is valuable for
the research and/or collecting to be conducted.
Literature Summary: Summarize the relevant literature regarding the issue, problem or question that
will be investigated.
Scope of the study: Describe the overall geographic and scientific scope of the project.
Intended use of results: Describe how the products of this study will be used, and how they will inform
management of Watershed Properties.
Objectives/Hypotheses to be tested: Describe the specific objectives of the proposed project.
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Methods
Description of the study area: Describe the study area, including site name(s), geographic locations and
place names. Attach maps.
Procedures: Describe the proposed study design that addresses the stated objectives and hypotheses.
Explain methods and protocols to be employed in the field and laboratory.
Analysis: Explain how the data from the study will be analyzed to meet the stated objectives or test the
hypotheses. Include any statistical techniques or mathematical models necessary to the understanding
of the analysis.
Schedule: Provide a schedule that includes start of project, approximate dates or seasons of fieldwork,
analysis, and completion dates.
Budget: Outline the expenses associated with this project and identify your expected funding source(s).
Include the anticipated costs pertaining to the cataloging of collected and permanently retained
specimens or materials.
Products
Publications and reports: Describe the publications or reports that you expect to be generated as part
of this study.
Data and other materials: Describe any other products to be generated as part of the project, such as
photographs, maps, models, handouts, etc.
Literature Cited: Include full bibliographic citations for all reports and publications referenced in the
proposal.
Special Concerns
Safety: Describe any known potentially hazardous activities, such as electrofishing, rock climbing, scuba
diving, aircraft use, wildlife capture, etc. How will you ensure safety while conducting these activities?
Access to study sites: Describe the proposed method and frequency of travel to and within the study
site(s).
Use of mechanized and other equipment: Describe any field equipment, markers or supply caches by
type, number and location. You should explain how long they are to be left in the field.
Ground disturbance: Describe the type, location, area, depth, number, and distribution of expected
ground-disturbing activities such as soil pits, cores or stakes. Describe plans for site restoration of
significantly affected areas.
Greenville Water Assistance: Describe any field assistance you would like to receive from Greenville
Water to complete the proposed study, such as use of equipment, facilities or staff.
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PART IV: ATTACHMENTS
Attachments (check all that apply):
Maps showing where research will occur
FOR ALL APPLICANTS

Signed Liability Form
FOR ALL APPLICANTS

Application for Permission for trapping or animal collection (see below)
FOR APPLICANTS WHO WILL COLLECT OR POSSESS PLANTS OR ANIMALS

Copies of State permits or other agency permits
AS NEEDED

Other (please describe):
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APPLICATION FOR PERMISSION TO COLLECT OR POSSESS
List species that you plan to collect or possess (live-trap, mist-net, etc):
Are any of the species that you plan to collect or possess federally or state listed? If yes, please indicate
which species:
Indicate purpose and need to collect or possess specimens:
Describe method(s) of collection and/or possession, and release methods (if relevant). If you will be
handling vertebrate animals during your study, please describe the efforts you will take to minimize
stress and pain to the animals. If you have obtained institutional approval for your handling methods
(e.g. University IACUC approval) please provide the protocol number:
Describe locations that you plan to collect or possess specimens from (include map indicating specific
locations):
How many individuals, and/or how much tissue, do you plan to collect or possess? Provide justification
that this represents the minimum number of individuals or amount of tissue needed to address your
study questions:
Provide a background summary or curriculum vitae for the principal investigator and other investigators
listed in the proposal that describes their training and qualifications in the identification, collection
and/or possession of the focal species. Describe previous research and collecting on Greenville Water
properties, including study and permit references if available.
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GRANT OF NON-EXCLUSIVE PERMISSION
When signed below by an authorized Greenville Water Representative, Applicant shall be considered to
be granted non-exclusive permission to use the GW properties for the express purpose(s) and date(s)
approved herein. Such use shall be limited to the numbers, location(s), and activities stated in the above
Application.
This use license is personal to the Applicant and to those persons named in the above Request, and may
not be transferred or assigned to any other person(s) or entity(ies) except to the extent approved by the
Greenville Water in advance in writing.
Applicant acknowledges that it does not and shall not claim any legal or possessory right in the
Greenville Water's property by virtue of this permissive access or Applicant's occupancy or use
hereunder, and Applicant understands that the Greenville Water retains the right to use the property
and to provide authorization to others to use the property at the same time as Applicant.
Applicant also acknowledges that this license is subject to immediate revocation by Greenville Water, in
its sole discretion, including, without limitation, in the event of emergency condition, failure by the
Applicant or persons under the Applicant's control to fully comply with the terms and conditions of this
permission, a determination by Greenville Water that the applicant's activities are creating or are in
danger of creating an unacceptable risk to the property's natural values, or management or
administrative needs on the part of Greenville Water that make continuation of Applicant's activities
impractical.
Each condition and term contained herein shall be binding upon the person signing below and upon all
individuals who are authorized by such person to enter on and use the property pursuant to this
agreement. If permission is granted hereunder to an entity, such entity expressly agrees to assume
liability and be responsible for the actions of all persons to which such entity is delegating the
permission granted herein. Such entity also agrees to provide each such person with a copy of this
document and its attachments.
In consideration of the privileges herein granted, Applicant hereby agrees to be responsible for
Applicant's acts and omissions, and for the acts and omissions of any person(s) utilizing Greenville Water
property pursuant to this Request. Applicant agrees, on behalf of him/her/itself, and on behalf of any
other persons utilizing Greenville Water property pursuant to this Request, to defend, save, hold
harmless, release, and indemnify Greenville Water, its officers, directors, employees, volunteers, agents,
and affixed her/his signature.
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I have read and agree to above conditions.
SIGNATURE OF APPLICANT/APPLICANT'S DELEGATED REPRESENTATIVE:
________________________________________________
PRINTED NAME:

DATE:

SIGNATURE OF AUTHORIZED GREENVILLE WATER REPRESENATIVE:
________________________________________________
PRINTED NAME:

DATE:
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Appendix G

APPENDIX G: LAW ENFORCEMENT OF THE GREENVILLE WATERSHEDS
The following is a copy of the state law that allows Spartanburg Water System to have a Police
Department. This is supplemental information for Greenville Water as they consider their law
enforcement needs.

SOUTH CAROLINA GENERAL ASSEMBLY
114TH SESSION, 2001-2002
Scroll to History Page
Scroll to Previous Versions Links List
Scroll to Full Text
Download This Bill in Microsoft Word format

BILL 987
Current Status
Bill Number:
Ratification Number:
Act Number:
Type of Legislation:
Introducing Body:
Introduced Date:
Primary Sponsor:
All Sponsors:
Drafted Document Number:
Date Bill Passed both Bodies:
Governor's Action:
Date of Governor's Action:
Subject:

987
215
465
General Bill GB
Senate
20020206
Reese
Reese
l:\council\bills\nbd\11175ac02.doc
20020320
U Became law without signature of Governor
20020328
Spartanburg, City of; Commission of Public Works, authorized to establish safety
and security department to employ lake wardens, provisions

History
Body
---------------House
House
House
House
House
House
Senate
Senate

Date
20021017
20020328
20020321
20020320
20020319
20020306
20020305
20020227
20020219
20020215
20020214

Action Description
Com
Act No. A465
Unsigned, became law without signature of Governor
Ratified R215
Read third time, enrolled for ratification
Read second time
Debate adjourned until Tuesday, 20020319
Debate adjourned until Wednesday, 20020306
Recalled from Committee
20 HANR
Introduced, read first time, referred to Committee
20 HANR
Read third time, sent to House
Read second time, unanimous consent for third reading on
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(A465, R215, S987)
AN ACT TO AUTHORIZE THE COMMISSION OF PUBLIC WORKS FOR THE CITY OF SPARTANBURG TO
ESTABLISH A SAFETY AND SECURITY DEPARTMENT AND EMPLOY LAKE WARDENS WHO MUST BE
COMMISSIONED AS CONSTABLES; TO ESTABLISH THE QUALIFICATIONS FOR EMPLOYMENT AS A LAKE
WARDEN; TO PROVIDE FOR THE POWERS, DUTIES, AND JURISDICTION OF LAKE WARDENS; TO
REQUIRE THE POSTING OF A BOND AS A PREREQUISITE TO EMPLOYMENT; TO EXEMPT LAKE
WARDENS FROM CERTAIN REPORTING REQUIREMENTS OF CONSTABLES; TO AUTHORIZE THE USE OF
EMERGENCY VEHICLES BY LAKE WARDENS; AND TO PROVIDE PENALTIES FOR FALSELY REPRESENTING
OR CONDUCTING ONESELF AS A LAKE WARDEN.
Be it enacted by the General Assembly of the State of South Carolina:
Definitions
SECTION 1. As used in this act:
(1) "Commission" means the Commission of Public Works for the City of Spartanburg.
(2) "Lake warden" means an employee of the Commission of Public Works for the City of Spartanburg
whose duties include the enforcement of the laws of this State, the preservation of public order, the
protection of life and property, and the prevention, detection, and investigation of crime. It does not
include personnel of a private company who provides security services on a contract basis for the
institution concerned.
(3) "Property" means the grounds and buildings owned and occupied by the commission.
(4) "Safety and security department" means the unit established pursuant to this act by the commission
to provide safety and law enforcement functions as authorized in this act.
Safety and security department may be established
SECTION 2. The commission may establish a safety and security department and employ lake wardens to
carry out the functions of the department. The safety and security department created and operated by
the commission under this act for the purposes of this act is the commission police department and the
sworn police officers of the department are lake wardens. Lake wardens must be commissioned as
constables pursuant to Section 23-1-60 of the 1976 Code and take the oath of office prescribed by law
and the State Constitution for those officers. The jurisdiction of a lake warden is limited to the property
of the commission, including all reservoirs, the entire watershed of each reservoir, and any adjoining
county in which the watershed begins.
Powers and duties of a lake warden
SECTION 3. (A) A lake warden is a peace officer who, while in the performance of the duties, has all the
powers of municipal and county police officers to make arrests for both felonies and misdemeanors and
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who possesses all of the common law and statutory powers, privileges, and immunities of a police
officer. A lake warden shall:
(1) preserve the peace, maintain order, and prevent unlawful use of force or violence or other unlawful
conduct on the property of the commission and protect all persons and property located on the
property from injury, harm, and damage;
(2) enforce and assist the officials of the commission in the enforcement of the laws of this State and
county and municipal ordinances and the lawful regulations of the commission and assist and cooperate
with other law enforcement agencies and officers.
(B) A lake warden may arrest persons outside the property when the person has committed a criminal
offense within the property and the arrest is made during the person's immediate and continuous flight
from the property.
Qualifications to be a lake warden
SECTION 4. At the time of employment a lake warden must:
(1) be not less than twenty-one years of age;
(2) have completed successfully the training requirements of the South Carolina Criminal Justice
Academy in accordance with Section 5;
(3) be commissioned as a constable as provided for in Section 23-1-60 of the 1976 Code;
(4) possess additional qualifications prescribed by the commission.
Criminal Justice Academy training required for lake wardens
SECTION 5. To be employed as a lake warden a person must attend and be trained at the South Carolina
Criminal Justice Academy in the manner provided for other law enforcement officers in the State or at
another designated location and by training officers as prescribed by the South Carolina Law
Enforcement Training Council. Expenses of the training must be paid by the commission. A
representative of the commission shall certify to the academy that the person concerned is to be
employed and request the academy to admit the person for training.
Bond required
SECTION 6. A lake warden shall post, before assuming the duties of a lake warden, a bond in the amount
of two thousand dollars.
Exemption from reporting requirements
SECTION 7. A lake warden is exempt from the constable reporting requirements of Section 23-1-80 of
the 1976 Code so long as the person is employed by the safety and security department of the
commission.
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Uniforms required
SECTION 8. While in the performance of his official duties, a lake warden shall wear distinctive uniforms
prescribed by the commission.
Emergency vehicles
SECTION 9. (A) A lake warden may designate and operate emergency vehicles and patrol cars in the
manner provided by law for municipal and county law enforcement officers. These vehicles must bear
distinctive and conspicuous lettering, which reads "Lake Warden" on the sides and rear of the vehicle.
(B) A vehicle used for police purposes by the safety and security department is considered an emergency
vehicle and must be equipped with blue lights and sirens and operated in conformance with the
requirements of Chapter 5 of Title 56 of the 1976 Code.
(C) A safety and security department may install, maintain, and operate radio systems on radio
frequencies under licenses issued by the Federal Communications Commission or its successor.
Arrests
SECTION 10. A person arrested by a lake warden must be processed in the manner persons arrested are
processed by municipal and county law enforcement officers.
False representation
SECTION 11. (A) It is unlawful for a person to falsely represent himself to be a lake warden of the safety
and security department of the commission or to arrest, detain, search, or question in any manner the
person or property of a person, and a person may not without the authority of the commission wear the
official uniform, insignia, badge, or identification of the department.
(B) A person who violates a provision of subsection (A) is guilty of a misdemeanor and, upon conviction,
must be fined not less than fifty dollars or more than one thousand dollars or imprisoned for not less
than ten days or more than ninety days, or both.
Authority of other police officers
SECTION 12. The provisions of this act may not be construed as a diminution or modification of the
authority or responsibility of a municipal police department, sheriff, constable, or other peace officer
either on the property or otherwise.
Employment of other security personnel
SECTION 13. The provisions of this act may not be construed to prevent the commission from employing
or continuing to employ guards, gatekeepers, and other security personnel, and the act applies only to
those security officers who are granted the additional law enforcement authority, including the power
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to arrest, provided for officers who fulfill the requirements and meet the standards prescribed in this
act.
Time effective
SECTION 14. This act takes effect upon approval by the Governor.
Ratified the 21st day of March, 2002.
Became law without the signature of the Governor -- 3/28/02.
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