


























































 

 

FIGURES 

 

























APPENDIX A 
 

SCDHEC CORRESPONDENCE AND RECENT STUDIES 
 

A-1 SCDHEC Letter Requesting SCE&G to Pursue a Capping Alternative, August 16, 2016 
A-2 SCDHEC Surface Water Results, April 7, 2017 
A-3 Excerpts from the SCDHEC Macroinvertebrate Bioassessment, July 7, 2017  



A-1

SCDHEC Letter Requesting SCE&G to Pursue a Capping Alternative, August 16, 2016 













A-2

SCDHEC Surface Water Results, April 7, 2017 
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Excerpts from the SCDHEC Macroinvertebrate Bioassessment, July 7, 2017 
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MUSSEL RELOCATION PLAN  
 

CONGAREE RIVER SEDIMENTS 
COLUMBIA, SOUTH CAROLINA 

 
INTRODUCTION 

South Carolina Electric and Gas Company (SCE&G) plans to complete a response action to address the 
occurrence of a tar-like material (TLM) that is commingled with sediment along the eastern shoreline of 
the Congaree River, just south of the Gervais Street Bridge in Columbia, South Carolina.  The project 
area location is shown on Figure 1.  The TLM is believed to be a coal tar material that originated from the 
Huger Street former manufactured gas plant (MGP) site, located approximately 1,000 feet to the 
northeast of the project area (Figure 1).  The proposed work is being performed by SCE&G at the 
direction of South Carolina Department of Health and Environmental Control (SCDHEC) and is subject to 
permits and approvals from the U.S. Army Corps of Engineers (USACE) and other agencies. 

The primary objective is to limit or prevent human exposure to the TLM impacted sediments within the 
project area.  This will be accomplished through the placement of an engineered cap (i.e., geotextile and 
articulated concrete blocks [ACB mats]) over the entire project area.  The physical barrier of the cap will 
greatly reduce the potential for human health exposure by serving to prevent direct contact with the TLM 
material in the near-shore, more-accessible areas.  The secondary objective of the project is prevent re-
suspension and potential downstream migration of the impacted sediment.  Figure 2 illustrates the 
planned capping approach.    

PROJECT AREA PREVIOUS MUSSEL SURVEY RESULTS 

In 2006 a reconnaissance survey was conducted by Alderman Environmental Services, Inc. to assess the 
freshwater mussel populations within Lake Murray and the lower Saluda and upper Congaree Rivers in 
support of the Saluda Hydroelectric Project (FERC No. 516).  The findings of the survey were 
summarized in the “Reconnaissance Survey of the Freshwater Mussel Fauna of the Lower Saluda and 
Congaree Rivers, Lake Murray, and Selected Tributaries (Alderman Environmental Services, Inc. 2006).  
The survey included two locations in the upper Congaree River that were within or directly adjacent to 
(downstream) the planned project area.  Figure 2 shows these locations and Attachment A provides the 
applicable survey report excerpts taken from the Alderman Report. 

The first survey area (Station:  20060711.5) was located in the vicinity of the Senate Street alluvial fan, 
which is centrally located within the planned area to be capped.  This location will be impacted by project 
operations.  The second survey area (Station:  20060712.5) was located directly south (downstream) and 
outside of the project area and is not expected to be impacted by the planned project activities.       

Table 1 provides a summary of the live mussels encountered at these two locations and their current 
global and state NatureServe ranks as listed on the South Carolina Department of Natural Resources 
(SCDNR) Heritage Trust Program Rare, Threatened and Endangered Species and Communities List 
(Attachment B).  No federal or state threatened, endangered or candidate mussel species were identified 
within the Congaree River during completion of the survey.  A combined total of three mussel species 
classified as rare by the SCDNR Heritage Trust Program were identified at the two survey locations that 
were within or adjacent to the project area.  These rare species have no legal protection under the federal 
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or state endangered species laws but are tracked by the SCDNR Heritage Trust Program at the request 
of the Program’s biologists.   

A total of 33 live mussels of four different species were observed at the first location (Station:  
20060711.5).  Of the four species, two (Elliptio congaraea and Elliptio angustata) are considered rare by 
SCDNR.  The most abundant species identified at this location (Elliptio complananta) is not on the 
Heritage Trust list.     

A total of 21 live mussels of six different species were observed at the second location (Station:  
20060712.5).  Three of the six species observed (Elliptio angustata, Elliptio congaraea, Lampsilis 
splendida) are designated as rare by SCDNR.  Again, the unlisted Elliptio complananta was also 
identified.  As were the unlisted, Elliptio icterina and Elliptio roanokensis.       

MUSSEL RELOCATION PLAN 

As a result of the previous findings from the Alderman survey conducted in 2006, SCE&G recognizes that 
no threatened or endangered mussels are likely present within the project area.  However, a number of 
sensitive mussel species are likely present.  In order to complete the project with as minimal of a negative 
impact to the Congaree River resources as practicable, SCE&G plans to conduct mussel relocation 
operations prior to initiating “in-river” construction activities.  The mussel relocation activities will include:  

• Utilizing qualified personnel to conduct mussel survey activities, finalize project details and 
complete/supervise the relocation field work;  

• Conducting an initial reconnaissance and assessment of the planned project area (the planned 
footprint of the cap plus a small buffer zone) and immediately downstream;  

• Locating a suitable relocation area(s) with acceptable habitat characteristics within the Congaree 
River as near as possible to the project site;  

• Collecting and relocating the mussels identified within the planned footprint of the capping area, 
to the extent practical; and 

• Providing a summary of completed mussel relocation activities in the final report for the project.   

 
The assessment and relocation activities will be conducted as close to the actual beginning of the 
intrusive activities as feasible to reduce the potential for repopulation of the area prior to initiation of 
construction.    

Consultant Selection 

SCE&G will procure the services of a qualified consultant with proven experience in successfully 
completing freshwater mussel surveys, habitat assessment and relocation activities.  Once selected, this 
consultant will review project details and finalize the overall plan for mussel relocation. 

Initial Reconnaissance and Assessment of the Project Area   

The selected consultant will conduct an initial assessment of the project area to determine the 
approximate number, species and other characteristics of the mussels that can be realistically relocated 
prior to initiation of “in-river” construction activities.  The surveyed project area will include the cap area 
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footprint and a small buffer along the outer perimeter of the cap.  This buffer will account for small 
changes in the final placement of the cap and for minor changes in river currents and hydraulic 
characteristics that are expected to result from placement of the capping materials.       

The information gathered from the assessment will be utilized to determine appropriate relocation areas 
and other logistical components associated with the collection/relocation phase of the project.   

Determine Suitable Relocation Areas 

The relocation site(s) will be within the Congaree River and as near to the project area as possible.  
Selection will be based on a number of criteria, including: 

• The presence and abundance of other mussels;  

• Specific habitat characteristics such as substrate and adjacent land uses; 

• Flow and gradient characteristics; and 

• Potential for future threats.   

 
The Alderman survey area (Station:  20060712.5) located directly downstream of the project area 
contains the same species of mussels found within the project area and may be a suitable relocation 
point for some or all of the project area mussels.  This location would be ideal, if suitable, due to its close 
proximity to the project area.    

Collect and Relocate Mussels 

As currently envisioned, the mussel collection and relocation activities will likely be completed in one 
mobilization, unless unsuitable river conditions (high and/or turbid flows) are encountered.  A combination 
of wading and diving will be necessary to adequately survey the majority of the project area.   

The warmer months of the year are preferred for relocation and the mussel relocation expert will 
determine the appropriate timeframe for completion of these operations based on the specific 
requirements of the mussels identified in the project area.  Spawning and glochidia release timeframes 
will be avoided.   

SCE&G plans to conduct as complete of a relocation effort as possible.  Several factors may limit the 
potential relocation activities.  They include: 

• The presence of significant TLM in the substrate surrounding mussel locations may necessitate 
not disturbing these locations; 

• Mussels that are coated with TLM will most likely be left in place because adequate 
decontamination may not be feasible or will overly stress the animal.  Tar coated mussels can not 
be relocated to new unimpacted areas; and 

• Other project related constraints (logistical, safety, etc.) may limit the overall relocation effort. 

 
The mussel relocation expert will conduct and supervise the collection of the mussels from within the 
specified area.  An effort will be made to adequately survey all areas that will be impacted by the project.  
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More than one pass will likely be conducted depending on the expert’s recommendations and other 
project constraints.   

The mussels will be gently removed, kept cool and moist and quickly transported to the relocation area.  
Extreme fluctuations in temperature or other environmental factors will be avoided.  Mussels will be 
correctly placed within the relocation area.  The number and species of mussels will be documented for 
inclusion in the final report.   

Reporting 

The details of the mussel relocation activities will be provided in the final project report, which will 
document the entire sediment capping operation.  The documented activities will include: 

• Results of the initial project area surveying activities; 

• The relocation area characteristics and details from the relocation area decision process; 

• Mussel collection, transport and relocation activities; and  

• Limiting factors, if any.  

 
REFERENCES 

Alderman Environmental Services, Inc.  2006.  Reconnaissance Survey of the Freshwater Mussel Fauna 
of the Lower Saluda and Congaree Rivers, Lake Murray, and Selected Tributaries.  Alderman Survey 
Report. 

Luzier, C. and S. Miller.  2009.  Pacific Northwest Native Freshwater Mussel Workgroup.  Freshwater 
Mussel Relocation Guidelines.   

U.S. Fish and Wildlife Services and Virginia Dept. of Game and Inland Fisheries.  2013.  Freshwater 
Mussel Guidelines for Virginia.   

 



TABLE 1

2006 FRESHWATER MUSSEL SURVEY RESULTS FOR PROJECT AREA*

Congaree River Sediments
Columbia, South Carolina

NatureServe Ranking
Global Rank State Rank

20060711.5 Elliptio complanata Common Elliptio 23 G5 - Secure --
Elliptio congaraea Carolina Slabshell 1 G3 - Vulnerable S3 - Vulnerable

Elliptio roanokensis Roanoke Slabshell 1 G3 - Vulnerable --
Elliptio angustata Carolina Lance 8 G4 - Apparently Secure S3 - Vulnerable

20060712.5 Elliptio angustata Carolina Lance 2 G4 - Apparently Secure S3 - Vulnerable
Elliptio congaraea Carolina Slabshell 1 G3 - Vulnerable S3 - Vulnerable

Elliptio icterina Variable Spike 1 G5Q - Secure --
Elliptio complanata Common Elliptio 3 G5 - Secure --
Lampsilis splendida Rayed Pink Fatmucket 1 G3 - Vulnerable S2 - Imperiled
Elliptio roanokensis Roanoke Slabshell 13 G3 - Vulnerable --

Notes:
*  -  Information obtained from Reconnaissance Survey of the Freshwater Mussel Fauna of the Lower Saluda and Congaree 
   Rivers, Lake Murray and Selected Tributaries by John M. Alderman, Alderman Environmental Services, Inc. (October 2006)
-  NatureServe Ranks taken from Rare, Threatened and Endangered Species Communities Tracked by the SCDNR
   Heritage Trust Program.
-  No federal or state threatened, endangered or candidate species were identified in the Congaree River during the survey.
-  Elliptio complanata is not included on the SCDNR Heritage Trust Program list.
-  The "Q" qualifier for Elliptio icterina represents "questionable taxonomy that may reduce conservation priority."  

Station Species Common Name Number 
Identified

Permits/Mussel Relocation Plan/Table 1 10/30/2017





#

'

'

USGS Gauge 
02169500

East Bank of 
Congaree River

West Bank of 
Congaree River

Approximate Extent 
of Capping Area

!

Gervais St. Bridge

20060711.5

20060712.5!
0 150 300

Feet

Scale

LEGEND

'
Location of Mussel
Reconnaissance Survey
(Alderman Environmental
Services, Inc., 2006)

D A T E: 12 / 2 1/ 2 0 16 F ILE N A M E: M U SSEL SU R V EY  LOC A T ION S -  C A P

APEX COMPANIES, LLC

CAPPING AREA WITH MUSSEL SURVEY LOCATIONS

FIGURE 2
SOUTH CAROLINA

ELECTRIC & GAS COMPANY

CONGAREE RIVER SEDIMENTS
COLUMBIA, SOUTH CAROLINA



 

 

Attachment A 
 

(Excerpts taken from “Reconnaissance Survey of the Freshwater Mussel Fauna 
of the Lower Saluda and Congaree Rivers, Lake Murray, and Selected Tributaries  

(Alderman Environmental Services, Inc. 2006)















 

 

Attachment B 
 

Tracked Rare, Threatened and Endangered Species Communities List 



Scientific Name Common Name USESA Designation State Protection Global Rank State Rank

Vertebrate Animals

Accipiter cooperii Cooper's Hawk G5 S3?

Acipenser brevirostrum Shortnose Sturgeon LE: Endangered SE: Endangered G3 S3

Acris crepitans Northern Cricket Frog G5 S5

Aimophila aestivalis Bachman's Sparrow G3 S3

Ambystoma cingulatum Flatwoods Salamander LT: Threatened SE: Endangered G2 S1

Ambystoma tigrinum tigrinum Eastern Tiger Salamander G5 S2S3

Aneides aeneus Green Salamander G3G4 S1

Apalone ferox Florida Softshell G5 SNR

Caretta caretta Loggerhead LT: Threatened ST: Threatened G3 S3

Charadrius wilsonia Wilson's Plover ST: Threatened G5 S3?

Clemmys guttata Spotted Turtle ST: Threatened G5 S5

Condylura cristata Star-nosed Mole G5 S3?

Corynorhinus rafinesquii Rafinesque's Big-eared Bat SE: Endangered G3G4 S2?

Crotalus adamanteus Eastern Diamondback Rattlesnake G4 S3

Crotalus horridus Timber Rattlesnake G4 SNR

Cryptobranchus alleganiensis Hellbender G3G4 SNR

Dendroica virens Black-throated Green Warbler G5 S4

Desmognathus aeneus Seepage Salamander G3G4 SNR

Desmognathus marmoratus Shovelnose Salamander G4 S2

Egretta caerulea Little Blue Heron G5 SNRB,SNRN

Elanoides forficatus American Swallow-tailed Kite SC: Sp. of Concern SE: Endangered G5 S2

Elassoma boehlkei Carolina Pygmy Sunfish SC: Sp. of Concern ST: Threatened G2 S1

Elassoma okatie Bluebarred Pygmy Sunfish G2G3 SNR

Etheostoma brevispinum Carolina Fantail Darter G4 S1

Etheostoma collis Carolina Darter G3 SNR

Etheostoma flabellare Fantail Darter G5 S1

Etheostoma hopkinsi Christmas Darter G4G5 S4

Etheostoma zonale Banded Darter G5 S1?

Eumeces anthracinus pluvialis Southern Coal Skink ST: Threatened G5T5 SNR

Falco peregrinus anatum American Peregrine Falcon ST: Threatened G4T4 SNR

Fundulus diaphanus Banded Killifish G5 S1

Glyptemys muhlenbergii Bog Turtle ST-Threatened G3 S1

Rare, Threatened, and Endangered Species and Communities Known to Occur in South Carolina

June 11, 2014
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Scientific Name Common Name USESA Designation State Protection Global Rank State Rank

Gopherus polyphemus Gopher Tortoise C: Candidate SE: Endangered G3 S1

Haliaeetus leucocephalus Bald Eagle ST: Threatened G5 S2

Heterodon simus Southern Hognose Snake G2 SNR

Hyla andersonii Pine Barrens Treefrog ST: Threatened G4 S2S3

Hyla avivoca Bird-voiced Treefrog G5 S5

Ictinia mississippiensis Mississippi Kite G5 S4

Kinosternon baurii Striped Mud Turtle G5 SNR

Kogia breviceps Pygmy Sperm Whale G4 SNA

Lampropeltis triangulum Milk Snake G5 S2

Lanius ludovicianus Loggerhead Shrike G4 S3

Lasiurus cinereus Hoary Bat G5 SNR

Lasiurus intermedius Northern Yellow Bat G4G5 SNR

Limnothlypis swainsonii Swainson's Warbler G4 S4

Melanerpes erythrocephalus Red-headed Woodpecker G5 SNR

Microtus pennsylvanicus Meadow Vole G5 SNR

Micrurus fulvius Eastern Coral Snake G5 S2

Mycteria americana Wood Stork LE: Endangered SE: Endangered G4 S1S2

Myodes gapperi carolinensis Carolina Red-backed Vole G5T4 S2S3

Myotis austroriparius Southeastern Bat G3G4 S1

Myotis leibii Eastern Small-footed Myotis ST: Threatened G1G3 S1

Myotis lucifugus Little Brown Myotis G3 S3?

Myotis septentrionalis Northern Long-eared Bat G2G3 S4

Myotis sodalis Indiana Myotis LE: Endangered SE: Endangered G2 S1

Napaeozapus insignis Woodland Jumping Mouse G5 S4?

Neotoma floridana Eastern Woodrat G5 S3S4

Neotoma floridana floridana Eastern Woodrat G5T5 S3S4

Nerodia floridana Florida Green Water Snake G5 S2

Notropis chiliticus Redlip Shiner G4 S1?

Ophisaurus compressus Island Glass Lizard G3G4 S1S2

Ophisaurus mimicus Mimic Glass Lizard G3 SNR

Parascalops breweri Hairy-tailed Mole G5 SNR

Pelecanus occidentalis Brown Pelican G4 S1S2

Phoca vitulina Harbor Seal G5 SNA

Picoides borealis Red-cockaded Woodpecker LE: Endangered SE: Endangered G3 S2

Pituophis melanoleucus Pine or Gopher Snake G4 S3S4

Pituophis melanoleucus mugitus Florida Pine Snake G4T3 S2
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Scientific Name Common Name USESA Designation State Protection Global Rank State Rank

Plegadis falcinellus Glossy Ibis G5 SHB,SNRN

Plethodon websteri Webster's Salamander SE: Endangered G3G4 S2

Pseudacris feriarum Upland Chorus Frog G5 S5

Pseudobranchus striatus Dwarf Siren ST: Threatened G5 S2

Pseudotriton montanus flavissimus Gulf Coast Mud Salamander G5T4 S3S4

Puma concolor Mountain Lion G5 SX

Puma concolor couguar Eastern Cougar LE: Endangered SE: Endangered G5THQ SX

Rana capito Gopher Frog SE: Endangered G3 S1

Rana palustris Pickerel Frog G5 SNR

Rana sylvatica Wood Frog G5 S3

Rhinichthys obtusus Blacknose Dace G5 S1

Sciurus niger Eastern Fox Squirrel G5 S4

Seminatrix pygaea Black Swamp Snake G5 SNR

Semotilus lumbee Sandhills Chub G3G4 S2

Sorex cinereus Masked Shrew G5 SNR

Sorex fumeus Smoky Shrew G5 S4

Sorex hoyi Southern Pygmy Shrew G5 S3S4

Spilogale putorius Eastern Spotted Skunk G4 S4

Sterna antillarum Least Tern ST: Threatened G4 S3

Sylvilagus aquaticus Swamp Rabbit G5 S2S3

Sylvilagus obscurus Appalachian Cottontail G4 S3

Tamiasciurus hudsonicus Red Squirrel G5 S3?

Thryomanes bewickii Bewick's Wren ST: Threatened G5 S1?

Trichechus manatus Florida Manatee LE: Endangered SE: Endangered G2 S1S2

Tyto alba Barn-owl G5 S4

Ursus americanus Black Bear G5 S3?

Vermivora bachmanii Bachman's Warbler LE: Endangered SE: Endangered GH SX

Zapus hudsonius Meadow Jumping Mouse G5 SNR

Invertebrate Animals

Alasmidonta varicosa Brook Floater G3 SNR

Amblyscirtes reversa Reversed Roadside Skipper G3G4 SNR

Anodonta couperiana Barrel Floater G4 S1

Atrytone arogos Arogos Skipper G3 SNR

Autochton cellus Golden-banded Skipper G4 S2S4

Distocambarus youngineri Newberry Burrowing Crayfish G1 S1

Elimia catenaria Gravel Elimia G4 SNR
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Scientific Name Common Name USESA Designation State Protection Global Rank State Rank

Elliptio "angustata-producta" complex Carolina Lance-Atlantic Spike complex G3 S3

Elliptio congaraea Carolina Slabshell G3 S3

Lampsilis cariosa Yellow Lampmussel G3G4 S2

Lampsilis splendida Rayed Pink Fatmucket G3 S2

Lasmigona decorata Carolina Heelsplitter LE: Endangered SE: Endangered G1 S1

Macromia margarita Margaret's River Cruiser G3 SNR

Polycentropus carlsoni Carlson's Polycentropus Caddisfly G2G3 S1S3

Pyganodon cataracta Eastern Floater G5 SNR

Speyeria diana Diana Fritillary G3G4 S3?

Strophitus undulatus Creeper G5 S2

Toxolasma pullus Savannah Lilliput G2 S1

Utterbackia imbecillis Paper Pondshell G5 SNR

Villosa constricta Notched Rainbow G3 S1

Villosa delumbis Eastern Creekshell G4 S4

Villosa vibex Southern Rainbow G5Q S2

Animal Assemblage

Waterbird Colony GNR SNR

Vascular Plants

Acer pensylvanicum Striped Maple G5 S2

Aconitum uncinatum Blue Monkshood G4 S2

Aesculus parviflora Small-flowered Buckeye G3 S1

Agalinis aphylla Coastal Plain False-foxglove G3G4 S1

Agalinis auriculata Earleaf Foxglove G3 S1

Agalinis linifolia Flax Leaf False-foxglove G4? SNR

Agalinis maritima Salt-marsh False-foxglove G5 S1

Agalinis tenella G4Q SNR

Agarista populifolia Carolina Dog-hobble G4G5 S1

Agrimonia incisa Incised Groovebur G3 S2

Agrimonia pubescens Soft Groovebur G5 S1

Aletris obovata White Colicroot G4G5 S1

Allium cernuum Nodding Onion G5 S2

Allium cuthbertii Striped Garlic G4 S2

Amaranthus pumilus Seabeach Amaranth LT: Threatened G2 S1

Amorpha georgiana var. georgiana Georgia Leadplant G3T2 S1

Amorpha glabra Smooth Indigobush G4? S2

Page 4 of 23



Scientific Name Common Name USESA Designation State Protection Global Rank State Rank

Amorpha schwerinii Schwerin Indigobush G3G4 S1

Amphianthus pusillus Pool Sprite LT: Threatened G2 S1

Amphicarpum muehlenbergianum Blue Maiden-cane G4 S2S3

Andropogon brachystachyus Short-spike Bluestem G4 S1

Andropogon gyrans var. stenophyllus Elliott's Bluestem G5T4 S1

Andropogon mohrii Broomsedge G4? S2

Anemone berlandieri Southern Thimble-weed G4? S1

Anemone caroliniana Carolina Anemone G5 SH

Anthaenantia rufa Purple Silkyscale G5 S2

Arabis missouriensis Missouri Rock-cress G5 S1

Arethusa bulbosa Bog Rose G4 SH

Aristida beyrichiana Beyrich's Three-awn G5? SNR

Aristida condensata Piedmont Three-awned Grass G4? S2

Aristida spiciformis Pine Barren Three-awned Grass G4 S2

Aristolochia macrophylla Pipevine G5 S2

Aristolochia tomentosa Woolly Dutchman's-pipe G5 S1

Arnoglossum muehlenbergii Great Indian Plantain G4 S1

Asclepias connivens Large-flower Milkweed G4? S1

Asclepias pedicellata Savannah Milkweed G4 S2

Asplenium bradleyi Bradley's Spleenwort G4 S1

Asplenium heteroresiliens Wagner's Spleenwort G2 S1

Asplenium monanthes Single-sorus Spleenwort G4 S1

Asplenium pinnatifidum Lobed Spleenwort G4 S1

Asplenium resiliens Black-stem Spleenwort G5 S1

Asplenium rhizophyllum Walking-fern Spleenwort G5 S2

Asplenium trichomanes Maidenhair Spleenwort G5 S2

Astragalus michauxii Sandhills Milkvetch G3 S3

Astragalus villosus Bearded Milk-vetch G4 S1

Bacopa cyclophylla Coastal-plain Water-hyssop G3G5 S1

Balduina atropurpurea Purple Balduina G2 S1

Balduina uniflora One-flower Balduina G4 S2

Baptisia lanceolata Lance-leaf Wild-indigo G4 S3

Betula alleghaniensis Yellow Birch G5 S1

Botrychium lunarioides Winter Grape-fern G4? S1

Boykinia aconitifolia Brook Saxifrage G4 S2

Burmannia biflora Northern Burmannia G4G5 S2
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Calamovilfa brevipilis Pine-barrens Reed-grass G4 S1

Calopogon barbatus Bearded Grass-pink G4? S2

Calopogon multiflorus Many-flower Grass-pink G2G3 S1

Camassia scilloides Wild Hyacinth G4G5 S2

Campanulastrum americanum Tall Bellflower G5 S1

Canna flaccida Bandana-of-the-everglades G4? S2

Cardamine dissecta Divided Toothwort G4? SNR

Cardamine flagellifera Blue-Ridge Bittercress G3 S2

Carex amphibola Narrowleaf Sedge G5 SNR

Carex appalachica Appalachian Sedge G4 S1

Carex austrocaroliniana South Carolina Sedge G4 S3

Carex basiantha Widow Sedge G5 S2

Carex biltmoreana Biltmore Sedge G3 S1

Carex canescens ssp. disjuncta Silvery Sedge G5T5 SNR

Carex chapmanii Chapman's Sedge G3 S1

Carex cherokeensis Cherokee Sedge G4G5 S2

Carex collinsii Collins' Sedge G4 S2

Carex communis var. amplisquama Fort Mountain Sedge G5T3 S2

Carex crus-corvi Ravenfoot Sedge G5 S2

Carex decomposita Cypress-knee Sedge G3G4 S2

Carex elliottii Elliott's Sedge G4? S1

Carex folliculata Long Sedge G4G5 S1

Carex gracilescens Slender Sedge G5? S1

Carex gracillima Graceful Sedge G5 S2

Carex granularis Meadow Sedge G5 S2

Carex hyalinolepis Shore-line Sedge G4G5 S2

Carex jamesii James' Sedge G5 S1

Carex manhartii Manhart Sedge G3G4 S2

Carex oligocarpa Eastern Few-fruit Sedge G4 SNR

Carex pedunculata Longstalk Sedge G5 S1

Carex plantaginea Plantain-leaved Sedge G5 S2

Carex prasina Drooping Sedge G4 S2

Carex projecta Necklace Sedge G5 SH

Carex radfordii Radford's Sedge G2 S3

Carex scabrata Rough Sedge G5 S2

Carex socialis Social Sedge G4 S1
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Carex stricta Tussock Sedge G5 S1

Carex woodii Pretty Sedge G4 S1

Carya myristiciformis Nutmeg Hickory G4 S2

Castilleja coccinea Scarlet Indian-paintbrush G5 S2

Caulophyllum thalictroides Blue Cohosh G4G5 S2

Cayaponia quinqueloba Cayaponia G4 S1?

Ceratiola ericoides Sandhills Rosemary G4 S1

Chamaedaphne calyculata Leatherleaf G5 SNR

Chasmanthium nitidum Shiny Spikegrass G3G4 S1

Chelone lyonii Pink Turtlehead G4 S2?

Chrysoma pauciflosculosa Woody Goldenrod G4G5 S1S2

Chrysosplenium americanum American Golden-saxifrage G5 S1

Cimicifuga americana Mountain Bugbane G4 SNR

Circaea lutetiana Southern Broadleaf Enchanter's 

Nightshade

G5 SNR

Circaea lutetiana ssp. canadensis Enchanter's Nightshade G5T5 S3

Cladium mariscoides Twig Rush G5 S1

Cladrastis kentukea Yellowwood G4 S1

Cliftonia monophylla Buckwheat-tree G4G5 SH

Collinsonia serotina Southern Horse-balm G3G4 S1

Collinsonia verticillata Whorled Horse-balm G3G4 S3

Comptonia peregrina Sweet Fern G5 S1

Convallaria majuscula American Lily-of-the-valley G4? S1

Coreopsis gladiata Southeastern Tickseed G4G5 SNR

Coreopsis integrifolia Ciliate-leaf Tickseed G1G2 S1

Coreopsis latifolia Broad-leaved Tickseed G3 S1

Coreopsis rosea Rose Coreopsis G3 S2

Cornus racemosa Stiff Dogwood G5? S1?

Croton elliottii Elliott's Croton G2G3 S2S3

Crotonopsis linearis Narrowleaf Rushfoil G5 SNR

Cuscuta cephalanthi Dodder G5 SNR

Cynanchum scoparium Leafless Swallow-wort G4 S1

Cyperus distinctus Marshland Flatsedge G4 S1

Cyperus granitophilus Granite-loving Flatsedge G3G4Q S1?

Cyperus lecontei Leconte Flatsedge G4? S1

Cyperus tetragonus Piedmont Flatsedge G4? S2
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Cypripedium pubescens Large Yellow Lady's-slipper G5 S3

Cystopteris bulbifera Bulblet Fern G5 S1

Cystopteris protrusa Lowland Brittle Fern G5 S2

Danthonia epilis Bog Oat-grass G3G4 S2

Dasistoma macrophylla Mullein Foxglove G4 S1

Delphinium carolinianum Carolina Larkspur G5 S1

Deschampsia flexuosa Crinkled Hairgrass G5 S1

Dicentra cucullaria Dutchman's Breeches G5 S1

Dicentra eximia Wild Bleeding-heart G4 S1

Dicerandra odoratissima Rose Balm G4G5 S1

Dichanthelium aciculare Broomsedge G4G5 SNR

Dionaea muscipula Venus' Fly-trap G3 S3

Diphylleia cymosa Umbrella-leaf G4 S2

Diplazium pycnocarpon Glade Fern G5 S1

Dirca palustris Eastern Leatherwood G4 S2

Dodecatheon meadia Shooting-star G5 S1?

Draba aprica Open-ground Whitlow-grass G3 S1

Draba reptans Carolina Whitlow-grass G5 S1

Dryopteris carthusiana Spinulose Shield Fern G5 S1

Dryopteris goldiana Goldie's Woodfern G4G5 S1

Dryopteris intermedia Evergreen Woodfern G5 S2

Echinacea laevigata Smooth Coneflower LE: Endangered G2G3 S3

Echinodorus tenellus Dwarf Burhead G5? S2

Eleocharis palustris Spike-rush G5 S1?

Eleocharis robbinsii Robbins Spikerush G4G5 S2

Eleocharis tricostata Three-angle Spikerush G4 S2?

Eleocharis vivipara Viviparous Spike-rush G5 S1

Elliottia racemosa Georgia Plume G2G3 SX

Elymus riparius Wild-rye G5 SNR

Enemion biternatum False Rue-anemone G5 S1

Epidendrum conopseum Green-fly Orchid G4 S3?

Eriocaulon texense Texas Pipewort G4 S1

Eriochloa michauxii Longleaf Cupgrass G3G4 S1

Eryngium aquaticum var. ravenelii Ravenel's Eryngo G4T2T3 S1

Euonymus atropurpureus Eastern Wahoo G5 S1

Eupatorium anomalum Florida Thorough-wort G2G3 S1?
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Eupatorium fistulosum Hollow Joe-pye Weed G5? SNR

Eupatorium recurvans Coastal-plain Thorough-wort G3G4Q S1?

Eupatorium resinosum Pine Barrens Boneset G3 S1

Eupatorium scabridum Rough Thoroughwort G3G5 S1

Eupatorium sessilifolium G5 SNR

Eupatorium sessilifolium var. vaseyi Thoroughwort G5T3T5 SNR

Eurybia avita Alexander's Rock Aster G3 S1

Eurybia spectabilis Showy Aster G5 SNR

Fimbristylis perpusilla Harper's Fimbry G2 S2

Fimbristylis vahlii Vahl Fimbry G5 S1

Forestiera godfreyi Godfrey's Privet G2 S1

Forestiera ligustrina Upland Swamp Privet G4G5 S2

Forestiera segregata Southern Privet G4 S1

Fothergilla major Mountain Witch-alder G3 S2

Frasera caroliniensis Columbo G5 S2

Galactia elliottii Elliott's Milkpea G5 S1

Galearis spectabilis Showy Orchis G5 S3

Gaultheria procumbens Teaberry G5 S3

Gaura biennis Biennial Gaura G5 S1

Gaylussacia baccata Black Huckleberry G5 S1

Gaylussacia mosieri Woolly Huckleberry G4 S1

Gentiana autumnalis Pine Barren Gentian G3 S2

Habenaria quinqueseta Long-horn Orchid G4G5 S1

Hackelia virginiana Virginia Stickseed G5 S1

Halesia diptera Two-wing Silverbell G5 S1

Halesia parviflora Small-flowered Silverbell-tree GNR S2

Helenium brevifolium Shortleaf Sneezeweed G4 S1

Helenium pinnatifidum Southeastern Sneezeweed G4 S2

Helianthemum georgianum Georgia Frostweed G4 S2

Helianthus eggertii Eggert's Sunflower G3 S1

Helianthus glaucophyllus White-leaved Sunflower G3G4 S2

Helianthus laevigatus Smooth Sunflower G4 S2

Helianthus porteri Porter's Goldeneye G4 S1

Helianthus schweinitzii Schweinitz's Sunflower LE: Endangered G3 S3

Helonias bullata Swamp-pink LT: Threatened G3 S1

Hepatica nobilis var. acuta Liverleaf G5T5 S3
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Heteranthera reniformis Kidneyleaf Mud-plantain G5 S1

Heuchera parviflora Little-leaved Alumroot G4 S2

Hexastylis naniflora Dwarf-flowered Heartleaf LT: Threatened G3 S3

Hexastylis sorriei Sandhills Heartleaf G1G2 S1

Hottonia inflata Featherfoil G4 S1

Hudsonia ericoides Golden-heather G4 S1

Hydrangea cinerea Ashy-hydrangea G4 S1

Hydrocotyle americana American Water-pennywort G5 S1

Hydrolea corymbosa Corymb Fiddleleaf G5 S1

Hydrophyllum canadense Blunt-leaf Waterleaf G5 S2

Hymenocallis coronaria Shoals Spider-lily G2Q S2

Hymenophyllum tayloriae Taylor's Fern G2 S1

Hymenophyllum tunbrigense Tunbridge Fern G4G5 S1

Hypericum adpressum Creeping St. John's-wort G3 S2

Hypericum harperi Harper's St. John's-wort G3G4 S2

Hypericum nitidum Carolina St. John's-wort G4 S1

Ilex amelanchier Sarvis Holly G4 S3

Impatiens pallida Pale Jewel-weed G5 S1

Ipomoea macrorhiza Large-stem Morning-glory G3G5 S1

Ipomoea stolonifera Beach Morning-glory G5? SNR

Ipomopsis rubra Red Standing-cypress G4G5 S2

Iris hexagona Walter's Iris G4G5 S1

Isoetes caroliniana Engelmann's Quillwort G3Q S1

Isoetes melanospora Black-spored Quillwort LE: Endangered G1 S1

Isoetes piedmontana Piedmont Quillwort G4 S2

Isoetes riparia River Bank Quillwort G5 S2

Isotria medeoloides Small Whorled Pogonia LT: Threatened G2 S2

Juglans cinerea Butternut G4 S3

Juncus abortivus Pinebarren Rush G4G5 S2

Juncus georgianus Georgia Rush G4 S2

Juncus gymnocarpus Naked-fruited Rush G4 S3

Juncus subcaudatus Woods-rush G5 S1

Juniperus communis Ground Juniper G5 SNR

Kalmia cuneata White-wicky G3 S2

Krigia montana False Dandelion G3 S2

Lachnocaulon beyrichianum Southern Bog-button G4 S2
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Lachnocaulon minus Small's Bog Button G3G4 S1

Lechea torreyi Piedmont Pinweed G4 SNR

Lepuropetalon spathulatum Southern Lepuropetalon G4G5 S2

Liatris gracilis Slender Gayfeather G5 S1

Liatris microcephala Small-head Gayfeather G3G4 S1

Licania michauxii Gopher-apple G4G5 S1

Lilaeopsis carolinensis Carolina Lilaeopsis G3G5 S2

Lilium canadense Canada Lily G5 S1

Lilium pyrophilum Panhandle Lily G2 S1

Lindera melissifolia Pondberry LE: Endangered G2G3 S2

Lindera subcoriacea Bog Spicebush G2G3 S3

Liparis liliifolia Large Twayblade G5 S1

Lipocarpha micrantha Dwarf Bulrush G5 S2

Listera australis Southern Twayblade G4 S2

Listera smallii Kidney-leaf Twayblade G4 S1

Lithospermum tuberosum Tuberous Gromwell G4 S1

Litsea aestivalis Pondspice G3? S3

Lobelia boykinii Boykin's Lobelia G2G3 S3

Lobelia sp. 1 Lobelia G3 SNR

Lonicera flava Yellow Honeysuckle G5? S2

Ludwigia lanceolata Lance-leaf Seedbox G3 S1

Ludwigia spathulata Spatulate Seedbox G2 S2

Lycopodium porophilum Rock Clubmoss G4 S1

Lycopodium tristachyum Deep-root Clubmoss G5 S1

Lycopus cokeri Carolina Bugleweed G3 S2

Lygodium palmatum Climbing Fern G4 S3

Lyonia ferruginea Rusty Lyonia G5 S1

Lysimachia asperulifolia Rough-leaved Loosestrife LE: Endangered G3 S1

Lysimachia fraseri Fraser Loosestrife G3 S3

Lysimachia hybrida Lance-leaf Loosestrife G5 S1

Macbridea caroliniana Carolina Bird-in-a-nest G2G3 S3

Magnolia cordata Piedmont Cucumber Tree GNRQ S1

Magnolia macrophylla Bigleaf Magnolia G5 S1

Magnolia pyramidata Pyramid Magnolia G4 S1

Melanthium virginicum Virginia Bunchflower G5 S2

Menispermum canadense Canada Moonseed G5 S2S3
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Minuartia godfreyi Godfrey's Stitchwort G1 SX

Minuartia uniflora One-flower Stitchwort G4 S3

Mitella diphylla Two-leaf Bishop's-cap G5 S1

Monarda didyma Oswego Tea G5 S2

Monotropsis odorata Sweet Pinesap G3 S2

Muhlenbergia filipes Bentgrass G5?Q S3S4

Myriophyllum laxum Piedmont Water-milfoil G3 S2

Najas flexilis Slender Naiad G5 S1

Narthecium americanum Bog Asphodel C: Candidate G2 SH

Nestronia umbellula Nestronia G4 S3

Nolina georgiana Georgia Beargrass G3G5 S3

Nyssa ogeche Ogeechee Tupelo G4G5 S1

Oenothera linifolia Thread-leaf Sundrops G5 S1

Oenothera perennis Small Sundrops G5 S1

Ophioglossum petiolatum Longstem Adder's-tongue Fern G5 S1

Ophioglossum vulgatum Adder's-tongue G5 S2

Orbexilum lupinellum Sampson Snakeroot G3G4 S1

Orobanche uniflora One-flowered Broomrape G5 S2

Osmorhiza claytonii Hairy Sweet-cicely G5 S2

Oxypolis canbyi Canby's Dropwort LE: Endangered G2 S2

Oxypolis ternata Piedmont Cowbane G3 S1

Pachysandra procumbens Allegheny-spurge G4G5 S2

Panax quinquefolius American Ginseng G3G4 S4

Panicum webberianum A Panicgrass GNR SNR

Parnassia asarifolia Kidneyleaf Grass-of-parnassus G4 S2

Parnassia caroliniana Carolina Grass-of-parnassus G3 S2

Parnassia grandifolia Large-leaved Grass-of-parnassus G3 S2

Paronychia americana American Nailwort G3G4 SNR

Paspalum bifidum Bead-grass G5 S2

Pellaea atropurpurea Purple-stem Cliff-brake G5 S1

Pellaea wrightiana Cliff-brake Fern G5 S1

Peltandra sagittifolia Spoon-flower G3G4 S2

Phacelia bipinnatifida Fernleaf Phacelia G5 S1

Philadelphus hirsutus Streambank Mock-orange G5 S2

Physostegia leptophylla Slender-leaved Dragon-head G4? SNR

Pieris phillyreifolia Climbing Fetter-bush G3 S1
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Pilea fontana Springs Clearweed G5 SNR

Pinckneya pubens Hairy Fever-tree G4 S1

Pityopsis pinifolia Pine-leaved Golden Aster G4 S2

Plantago sparsiflora Pineland Plantain G3 S2

Platanthera integra Yellow Fringeless Orchid G3G4 S1

Platanthera integrilabia White Fringeless Orchid C: Candidate G2G3 S1

Platanthera lacera Green-fringe Orchis G5 S2

Platanthera peramoena Purple Fringeless Orchid G5 SX

Pleea tenuifolia Rush False-asphodel G4 SX

Poa alsodes Blue-grass G4G5 S1?

Polygala hookeri Hooker's Milkwort G3 S1

Polygala nana Dwarf Milkwort G5 S1

Polygala paucifolia Gay-wing Milkwort G5 S2

Ponthieva racemosa Shadow-witch Orchid G4G5 S2

Portulaca smallii Small's Purslane G3 S1?

Portulaca umbraticola Wing-podded Purslane G5 S1

Potamogeton confervoides Algae-like Pondweed G4 S1

Potamogeton foliosus Leafy Pondweed G5 SNR

Prunus alabamensis Alabama Black Cherry G4 S1

Psilotum nudum Whisk Fern G5 S1

Pteroglossaspis ecristata Crestless Plume Orchid G2G3 S2

Ptilimnium nodosum Harperella LE: Endangered G2 S1

Pycnanthemum montanum Single-haired Mountain-mint G3G5 S3

Pycnanthemum nudum Pinelands Mountain Mint G5? S1

Pyxidanthera barbulata Well's Pyxie Moss G4 S2

Pyxidanthera brevifolia Well's Pixie-moss G3 S1

Quercus austrina Bluff Oak G4? S1

Quercus bicolor Swamp White Oak G5 S1

Quercus georgiana Georgia Oak G3 S1

Quercus myrtifolia Myrtle-leaf Oak G5 S1

Quercus oglethorpensis Oglethorpe's Oak G3 S3

Quercus similis Bottom-land Post Oak G4 S1

Quercus sinuata Durand's White Oak G4G5 S2

Ranunculus fascicularis Early Buttercup G5 S1

Ratibida pinnata Gray-head Prairie Coneflower G5 S1

Rhapidophyllum hystrix Needle Palm G4 S1
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Rhexia aristosa Awned Meadowbeauty G3G4 S3

Rhexia cubensis West Indian Meadow-beauty G4G5 S1

Rhododendron catawbiense Catawba Rhododendron G5 S1

Rhododendron eastmanii May White G2 S2

Rhododendron flammeum Piedmont Azalea G3 S3

Rhus michauxii Michaux's Sumac LE: Endangered G2G3 SX

Rhynchospora alba White Beakrush G5 S1

Rhynchospora breviseta Short-bristle Baldrush G3G4 S1

Rhynchospora careyana Horned Beakrush G4?Q S3

Rhynchospora cephalantha var. attenuata Pocosin Beaksedge G5T3? S1

Rhynchospora globularis var. pinetorum Beakrush G5?T3? S1

Rhynchospora harperi Harper Beakrush G4? S1

Rhynchospora inundata Drowned Hornedrush G4? S2?

Rhynchospora leptocarpa Narrow-fruited Beaksedge G3 S1

Rhynchospora macra Beak Rush G3 S1

Rhynchospora oligantha Few-flowered Beaked-rush G4 S2

Rhynchospora pallida Pale Beakrush G3 S1

Rhynchospora pleiantha Brown Beaked-rush G2G3 S1

Rhynchospora scirpoides Long-beaked Baldrush G4 S1

Rhynchospora stenophylla Chapman Beakrush G4 S2

Rhynchospora tracyi Tracy Beakrush G4 S3

Ribes echinellum Miccosukee Gooseberry LT: Threatened G1 S1

Rorippa sessiliflora Stalkless Yellowcress G5 SNR

Rudbeckia heliopsidis Sun-facing Coneflower G2 S1S2

Rudbeckia mollis Soft-hair Coneflower G3G5 S1

Ruellia caroliniensis ssp. ciliosa Sandhills Wild Petunia G5T3T5 S1

Ruellia pedunculata ssp. pinetorum Stalked Wild Petunia G5T3T4 SH

Sabatia bartramii Bartram's Rose-gentian G4G5 S1

Sabatia kennedyana Plymouth Gentian G3 S2

Sageretia minutiflora Tiny-leaved Buckthorn G4 S3

Sagittaria fasciculata Bunched Arrowhead LE: Endangered G2 S2

Sagittaria graminea var. weatherbiana Grassleaf Arrowhead G5T3T4 S1

Sagittaria isoetiformis Slender Arrow-head G4? S3
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Sanguisorba canadensis Canada Burnet G5 S1

Sanicula trifoliata Large-fruited Sanicle G4 S1

Sarracenia rubra Sweet Pitcher-plant G4 S3S4

Sarracenia rubra ssp. jonesii Mountain Sweet Pitcher-plant LE: Endangered G4T2 S1S2

Saxifraga careyana Carey Saxifrage G3 S1

Saxifraga micranthidifolia Lettuce-leaf Saxifrage G5 S2

Schoenolirion croceum Yellow Sunnybell G4 S1

Schoenoplectus erectus ssp. raynalii Sharp-scale Bulrush G4G5T4T5 SNR

Schwalbea americana Chaffseed LE: Endangered G2G3 S2

Scirpus cespitosus var. callosus Tussock Bulrush G5TNR SNR

Scirpus etuberculatus Canby Bulrush G3G4 SNR

Scirpus subterminalis Water Bulrush G4G5 SNR

Scleria baldwinii Baldwin Nutrush G4 S2

Scleria reticularis Reticulated Nutrush G4 S1

Scutellaria parvula Small Skullcap G4 S2S3

Sedum pusillum Granite Rock Stonecrop G3 S2

Senecio millefolium Piedmont Ragwort G2 S2

Shortia galacifolia Oconee-bells G2G3 S3

Sideroxylon lanuginosum Gum Bumelia G4G5 S1

Sideroxylon reclinatum Gum Bully G4G5 S1

Silene ovata Ovate Catchfly G3 S1

Silphium terebinthinaceum Prairie Rosinweed G4G5 S1

Sisyrinchium dichotomum Reflexed Blue-eyed Grass LE: Endangered G2 S1

Smilax biltmoreana Biltmore Greenbrier G4 S2

Solidago auriculata Eared Goldenrod G4 S1

Solidago bicolor White Goldenrod G5 S2

Solidago ptarmicoides Prairie Goldenrod G5 SNR

Solidago pulchra Carolina Goldenrod G3 S1

Solidago rigida Prairie Goldenrod G5 S1

Solidago verna Spring-flowering Goldenrod G3 S2

Spiranthes laciniata Lace-lip Ladies'-tresses G4G5 S1S2

Spiranthes longilabris Giant Spiral Ladies'-tresses G3 S1

Sporobolus curtissii Pineland Dropseed G3 S1

Sporobolus floridanus Florida Dropseed G3 S1

Sporobolus pinetorum Carolina Dropseed G3 S2

Sporobolus teretifolius Wire-leaved Dropseed G2 S1
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Stachys clingmanii Clingman's Hedge-nettle G2 S1

Stachys latidens Broad-toothed Hedge-nettle G4G5 S2

Stachys tenuifolia Smooth Hedge-nettle G5 S1

Stewartia ovata Mountain Camellia G4 S2

Stillingia aquatica Corkwood G4G5 S2

Stylisma pickeringii var. pickeringii Pickering's Morning-glory G4T3 S1

Symphyotrichum elliotii Elliott's Aster G4 S3

Symphyotrichum georgianum Georgia Aster C: Candidate G3 SNR

Symphyotrichum laeve Smooth Blue Aster G5 SNR

Symphyotrichum novae-angliae New England Aster G5 SNR

Syngonanthus flavidulus Yellow Pipewort G5 S2

Talinum mengesii Menge's Fame-flower G3 SNR

Thalia dealbata Powdery Thalia G4 S2

Thalictrum subrotundum Reclined Meadow-rue G1G2Q S1S2

Thelypteris ovata var. ovata Ovate Marsh Fern G3G5T3T4 S1

Thermopsis mollis Soft-haired Thermopsis G4? S1

Tiarella cordifolia Heart-leaved Foam-flower G5 SNR

Tiarella cordifolia var. cordifolia Heart-leaved Foam Flower G5T5 S2

Tofieldia glabra White False-asphodel G4 S1S2

Torreyochloa pallida Pale Manna Grass G5 S1

Tradescantia virginiana Virginia Spiderwort G5 S1

Trautvetteria caroliniensis Carolina Tassel-rue G5 S3

Trepocarpus aethusae Aethusa-like Trepocarpus G4G5 S1

Trichomanes boschianum Bristle-fern G4 S1

Trichomanes petersii Dwarf Filmy-fern G4G5 S2

Trichostema sp. 1 Dune Bluecurls G2 SNR

Tridens carolinianus Carolina Fluff Grass G3G4 S1

Tridens chapmanii Chapman's Redtop G3 S1

Tridens strictus Long-spike Fluff Grass G5 S1

Trillium discolor Faded Trillium G4 S4

Trillium grandiflorum Large-flower Trillium G5 S1

Trillium lancifolium Narrow-leaved Trillium G3 S1

Trillium oostingii Wateree Trillium G1 S1

Trillium persistens Persistent Trillium LE: Endangered G1 S1

Trillium pusillum var. pusillum Least Trillium G3T2 S1

Trillium reliquum Relict Trillium LE: Endangered G3 S1
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Trillium rugelii Southern Nodding Trillium G3 S2

Trillium simile Sweet White Trillium G3 S1S2

Trillium undulatum Painted Trillium G5 S2

Triphora trianthophora Nodding Pogonia G3G4 S2

Urtica chamaedryoides Weak Nettle G4G5 S2

Utricularia floridana Florida Bladderwort G3G5 S2

Utricularia macrorhiza Greater Bladderwort G5 S1

Utricularia olivacea Piedmont Bladderwort G4 S2

Vaccinium crassifolium Creeping Blueberry G4G5 SNR

Vaccinium crassifolium ssp. sempervirens Rayner's Blueberry G4G5T1 S1

Vallisneria americana Eel-grass G5 S1

Verbena simplex Narrow-leaved Vervain G5 S1

Veronicastrum virginicum Culver's-root G4 S1

Viola conspersa American Bog Violet G5 S1

Viola pubescens var. leiocarpon Yellow Violet G5T5 S2

Viola tripartita Three-parted Violet G5 SNR

Viola tripartita var. glaberrima Smooth Three-parted Violet G5T3? S1

Viola tripartita var. tripartita Three-parted Violet G5T3 S3

Waldsteinia lobata Piedmont Strawberry G2G3 S3

Warea cuneifolia Nuttall Warea G4 S1

Xerophyllum asphodeloides Eastern Turkeybeard G4 S2

Xyris brevifolia Short-leaved Yellow-eyed Grass G4G5 S1

Xyris chapmanii Chapman's Yellow-eyed Grass G3 S1

Xyris difformis var. floridana Florida Yellow-eyed Grass G5T4T5 S2

Xyris elliottii Elliott Yellow-eyed Grass G4 S2

Xyris flabelliformis Savannah Yellow-eyed Grass G4 S1

Xyris scabrifolia Harper's Yellow-eyed Grass G3 S1

Xyris serotina Acid-swamp Yellow-eyed Grass G3G4 S1

Xyris stricta Pineland Yellow-eyed Grass G4 S1

Xyris torta Twisted Yellow-eyed-grass G5 S1

Nonvascular Plants

Aneura maxima Aneura G4? SNR

Cheilolejeunea evansii Evan's Cheilolejeunea G1G2 S1

Jungermannia fossombronioides Jungermannia G4 SNR

Lophocolea appalachiana Appalachian Lophocolea G1G2Q S1
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Pellia appalachiana Appalachian Pellia G4 S1

Plagiochila caduciloba Gorge Leafy Liverwort G2 S1

Plagiomnium carolinianum Mountain Wavy-leaf Moss G3 S1

Porella japonica ssp. appalachiana G5?T1 S1

Rhizomnium appalachianum Large-leaved Mnium G5 SNR

Fungus

Gymnoderma lineare Rocky Gnome Lichen LE: Endangered G3 S1

Communities

Atlantic coastal plain depression meadow Depression Meadow G5 SNR

Atlantic maritime dry grassland Maritime Grassland G3G4 SNR

Atlantic white cedar swamp G2 S2

Bald cypress - swamp blackgum swamp Bald Cypress - Tupelo Gum Swamp G5 SNR

Bald cypress - tupelo gum swamp G5 S4

Bald cypress - water tupelo swamp Bald Cypress - Tupelo Gum Swamp G5 SNR

Barrier island pond complex Interdune Pond G3 SNR

Basic forest GNR S2

Bay forest G3G4 S3

Bay forest (allard) Bay Forest G5 SNR

Beech - magnolia forest Beech - Magnolia Hammock G4 SNR

Beech - magnolia hammock G5? S1?

Bottomland hardwoods G5 S4

Brackish marsh G5 S5

Brackish marsh (allard) Brackish Marsh G5 SNR

Carya glabra  - tilia americana  var. 

caroliniana  - acer barbatum  / trillium 

maculatum  forest

Pignut Hickory - Southern Basswood - 

Southern Sugar Maple / Mottled 

Trillium Forest

G2G3 SNR

Celtis laevigata  - tilia americana  var. 

caroliniana  / aesculus pavia  forest

Sugarberry - Southern Basswood / Red 

Buckeye Forest

G1G3 SNR

Chestnut oak forest G5 S4S5

Coastal plain small depression pond 

complex

Swamp Tupelo Pond and Pond Cypress 

Pond

G5 SNR

Cove forest G5 S4

Depression meadow G3 S2
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Diamorpha smallii  - Minuartia glabra  - 

Minuartia uniflora  - Cyperus granitophilus 

Herbaceous Vegetation

Piedmont Granitic Flatrock Glade, 

Annual Succulent Zone

GNR SNR

Estuarine intertidal mud flat Intertidal Mud/sand Flat G5 SNR

Fagus grandifolia  - (liquidambar styraciflua ) 

/ oxydendrum arboreum  / kalmia latifolia 

forest

Piedmont/coastal Plain Beech - 

Mountain Laurel Slope Forest

G3? SNR

Fagus grandifolia  - quercus alba  - (acer 

barbatum ) / mixed herbs forest

Atlantic Coastal Plain Mesic Mixed 

Hardwood Forest

G4 SNR

Fagus grandifolia  - quercus nigra  forest Coastal Plain Mesic Beech - Water Oak 

Forest

G3 SNR

Hemlock forest G5 S4

High elevation seep G3 S3

High pocosin Pocosin G3G4 SNR

Hillside herb bog G1 S1

Interdune pond G3 S1

Interior freshwater marsh G3 SNR

Interior upland dry mesic oak - hickory 

forest

Oak - Hickory Forest G5 SNR

Intertidal beach G5 S3

Intertidal mud/sand flat G5 S5

Juniperus virginiana  var. silicicola  - 

zanthoxylum clava-herculis  - quercus 

virginiana  - (sabal palmetto ) / sageretia 

minutiflora  - (sideroxylon tenax ) woodland

South Atlantic Coastal Shell Midden 

Woodland

G2? SNR

Limestone sink G3 S1S2

Limestone sinkhole GNR SNR

Liriodendron tulipifera  - tilia americana  var. 

heterophylla  - (aesculus flava )/actaea 

racemosa  forest

Southern Appalachian Cove Forest G4 SNR

Longleaf pine flatwoods GNR SNR

Magnolia forest G2 S2

Maritime dune shrub thicket Maritime Shrub Thicket G4 SNR

Maritime forest G2 S2

Maritime grassland G3G4 S2
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Maritime shrub thicket G4 S2S3

Marl forest G1 S1

Mesic mixed hardwood forest G5 S4

Middens GNR S3

Mollusk reef Oyster Reef G5 SNR

Monadnock forest GNR SNR

Montmorillonite forest G3G4 S2

Non-alluvial swamp forest G5 S4S5

Nonriverine swamp forest Non-alluvial Swamp Forest G5 SNR

Non-riverine wet hardwood forest G4 SNR

Nyssa aquatica  - nyssa biflora  forest Water Tupelo - Swamp Blackgum 

Swamp Forest

G4G5 SNR

Nyssa biflora  - (acer rubrum ) / ilex opaca  / 

leucothoe axillaris  / carex atlantica  ssp. 

capillacea  forest

Swamp Blackgum Floodplain Seepage 

Forest

G2G3 SNR

Nyssa biflora  - acer rubrum  var. rubrum  / 

lyonia lucida  forest

Sandhills Swamp Blackgum Floodplain 

Forest

G3G4 SNR

Oak - hickory forest G5 S5

Open water lake GNR SNR

Piedmont seepage forest G2 S1

Pine - oak heath G5 S3

Pine - saw palmetto flatwoods G4 S2

Pine - scrub oak sandhill G4 S4

Pine flatwoods G5 S3S4

Pine savanna G3 S2

Pinus palustris  - pinus  (echinata, taeda ) - 

quercus  (incana, margarettiae, falcata, 

laevis ) woodland

Longleaf Pine - (Shortleaf Pine, 

Loblolly Pine) - (Bluejack Oak, Sand 

Post Oak, Southern Red Oak, Turkey 

Oak) Forest

G3? SNR

Pinus palustris  - pinus serotina  / ctenium 

aromaticum  - muhlenbergia expansa  - 

carphephorus odoratissimus  woodland

Longleaf Pine / Pond Pine Savanna, 

Wet Spodosol Variant

G3 SNR

Pinus palustris  / quercus laevis  - quercus 

incana  / aristida beyrichiana  - baptisia 

perfoliata  woodland

South Atlantic Xeric Longleaf Pine 

Sandhill

G2G3 SNR
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Pinus palustris  / Quercus laevis  / 

Leiophyllum buxifolium  - Cyrilla racemiflora  - 

Clethra alnifolia  Woodland

Sandstone/Gravel Longleaf Pine 

Woodland

G1 SNR

Pinus serotina  - (liriodendron tulipifera ) / 

lyonia lucida  - clethra alnifolia  - ilex glabra 

woodland

Pond Pine - (Tuliptree) / Shining 

Fetterbush - Coastal Sweet-

pepperbush - Little Gallberry 

Woodland

GNR SNR

Pinus serotina  / arundinaria gigantea  ssp. 

tecta  woodland

G1 SNR

Pocosin G3G4 S3S4

Pond cypress pond G4 S4

Pond cypress savanna G3 S2

Pond pine woodland G4G5 S3

Quercus alba  - carya alba  / euonymus 

americana  / hexastylis arifolia  forest

Mesic Subacid Southern Piedmont Oak 

- Hickory Forest

G5? SNR

Quercus alba  - carya alba  / vaccinium 

elliottii  forest

Acidic Dry-mesic Coastal Plain White 

Oak Forest

G5? SNR

Quercus alba  - carya glabra  - carya alba  / 

aesculus pavia  forest

Basic Mesic Coastal Plain Oak - Hickory 

Forest

G4? SNR

Quercus alba  - carya glabra  / mixed herbs 

coastal plain forest

Acid Mesic Coastal Plain Oak - Hickory 

Forest

G4? SNR

Quercus hemisphaerica  - carya glabra  - 

(fagus grandifolia ) forest

G4? SNR

Quercus hemisphaerica  - magnolia 

grandiflora  - carya  (glabra, pallida ) / 

vaccinium arboreum  / chasmanthium 

sessiliflorum  forest

Sand Laurel Oak - Mixed Hardwood 

Upland Forest

G3G4 SNR

Quercus lyrata  - quercus laurifolia  - 

taxodium distichum  / saururus cernuus 

forest

Overcup Oak - Diamondleaf Oak - Bald-

cypress Blackwater Bottomland Forest

G3G5 SNR

Rhododendron thicket G5 S5

Salt flat G5 S5

Salt flat (allard) Salt Flat G5 SNR

Salt marsh G5 S5

Salt marsh (allard) Salt Marsh G5 SNR
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Salt shrub thicket G5 S5

Salt shrub thicket (allard) Salt Shrub Thicket G5 SNR

Saxifraga michauxii  Herbaceous Vegetation Low-Elevation Rocky Summit (Acidic 

Type)

GNR SNR

Seepage pocosin G3 S1S2

Shoal and stream bar GNR SNR

Small stream forest G5 S5

South atlantic barrier island forest Maritime Forest G2 SNR

South atlantic inland maritime forest Maritime Forest G2 SNR

Southeastern coastal plain subxeric pine-

scrub oak sandhill

Pine-scrub Oak Sandhill G4G5 SNR

Southern mixed hardwood forest GNR S1

Southern mixed hardwood forest, allard Mesic Mixed Hardwood Forest G5 SNR

Southern wild rice riverbed herbaceous 

vegetation

G2? SNR

Spray cliff G3 S3

Spruce pine - mixed hardwood forest G3 S2

Spruce pine / mixed hardwood GNR SNR

Streamhead pocosin G4 S4

Successional loblolly pine - hardwood forest GNR SNR

Sugarberry - american elm - green ash 

bottomland hardwoods forest

Bottomland Hardwoods G5 SNR

Swale pocosin G2? S2?

Swamp tupelo pond G3 S3

Swamp tupelo pond forest Swamp Tupelo Pond G5 SNR

Sweetgum - mixed bottomland oak forest Bottomland Hardwoods G4G5 SNR

Taxodium distichum  - nyssa aquatica  / 

fraxinus caroliniana  forest

G5? SNR

Temperate shell midden woodland Middens G3G4 SNR

Tidal bald cypress - tupelo gum swamp G3 S3

Tidal freshwater marsh G3 S3

Tidal freshwater marsh (allard) Tidal Freshwater Marsh G3 SNR
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Tsuga canadensis  - liriodendron tulipifera  - 

betula lenta  / rhododendron maximum 

forest

Southern Appalachian Acid Cove 

Forest

G5 SNR

Tupelo swamp Bald Cypress - Tupelo Gum Swamp GNR SNR

Upland bog GNR SNR

Upland depression swamp forest G3 S1S2

Upland pine - wiregrass woodland G3 S3

Willow oak forest Bottomland Hardwoods G4G5 SNR

Xeric sandhill scrub G5 S3

Yaupon - live/sand live oak - wax-myrtle - 

saw palmetto shrubland

G3? SNR

Yaupon - live/sand live oak - wax-myrtle - 

saw palmetto shrubland

G3? SNR

Geological

Calcareous cliff G3? S1S2

Carolina bay GNR SNR

Granitic dome G3 S3

Granitic flatrock G3 S2

Levee G4G5 S3S4

Monadnock GNR SNR

Outcrop GNR SNR

Sandstone outcrop GNR SNR

Waterfall GNR SNR
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TOTAL SUSPENDED SOLIDS (TSS) 
MONITORING PLAN 

 
CONGAREE RIVER SEDIMENTS 
COLUMBIA, SOUTH CAROLINA 

 

INTRODUCTION 

South Carolina Electric and Gas Company (SCE&G) plans to complete a response action to address the 
occurrence of a tar-like material (TLM) that is commingled with sediment along the eastern shoreline of 
the Congaree River, just south of the Gervais Street Bridge in Columbia, South Carolina.  The project 
area location is shown on Figure 1.  The TLM is believed to be a coal tar material that originated from the 
Huger Street former manufactured gas plant (MGP) site, located approximately 1,000 feet to the 
northeast of the project area (Figure 1).  The proposed work is being performed by SCE&G at the 
direction of South Carolina Department of Health and Environmental Control (SCDHEC) and is subject to 
permits and approvals from the U.S. Army Corps of Engineers (USACE) and other agencies. 

The primary objective is to limit or prevent human exposure to the TLM impacted sediments within the 
project area.  This will be accomplished through the placement of an engineered cap (i.e., geotextile and 
articulated concrete blocks [ACB mats]) over the entire project area.  The physical barrier of the cap will 
prevent direct contact with the TLM material in the near-shore areas.  The secondary objective of the 
project is to prevent re-suspension and potential downstream migration of the impacted sediment.    

The capping project is designed to be mostly non-intrusive in nature and is not expected to regularly 
generate a significant amount of sediment.  However, sediment will be disturbed during construction and 
monitoring and controlling TSS levels will be an important component of the project.  The project will 
entail removal of a small sand bar, as described in the Sediment Capping Work Plan (SCWP), 
construction of access points for material and equipment and placement of the ACB mats.  The planned 
location of the excavation (sand bar) and capping areas are shown on Figure 2.  TSS monitoring will be 
conducted at various locations during these activities, as described below.       

TSS MONITORING PLAN OBJECTIVE 

The objective of this TSS Monitoring Plan is to ensure that the cap construction operations do not directly 
cause the addition of significant or uncontrolled amounts of suspended solids within the Congaree River 
that exceed bench marks established within this plan.  SCE&G has experience successfully conducting 
river-based construction activities at another MGP site in South Carolina and does not anticipate that this 
project will generate significant levels of TSS, above permissible limits.  Implementation of this Plan will 
provide a means to measure, collect and document real-time TSS information and compare the results to 
conservative action levels as described herein.  This Plan also establishes the appropriate 
response/mitigation activities to be implemented in the event that elevated readings are observed during 
river-based construction activities.   
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TSS MONITORING PLAN CONTENTS 

The TSS monitoring plan consists of the following: 

• Establishment of a mixing zone;  

• Determination of a background and action level for TSS exceedances; 

• Description of real-time field measurements of TSS to be obtained during river-based 
construction activities that have the potential to generate or liberate sediment; 

• Actual background monitoring of TSS; and 

• Contingency and mitigation procedures to implement if it is determined that site-related activities 
are contributing to a significant increase in TSS concentrations.  

 
TSS CONTROLS - SILT CURTAIN AND/OR SAND BAG BERM 

TSS controls will likely involve deployment of a floating silt curtain and/or large sand bags to act as a 
barrier to downstream movement of dislodged sediment.  For example, a silt curtain will be deployed 
around the active work area prior to any excavation or construction activities to help prevent downstream 
migration of sediment.  A berm made of large sand bags may also be utilized instead of, or in addition to, 
the silt curtain depending on current river conditions.  The sand bag berm would be placed directly 
downstream of the active work area, perpendicular to the flow direction and serve the same function as 
the silt curtain, which is to contain released sediment within the general work area.   

TSS “BENCH MARK” LEVEL FOR THE PROJECT AREA 

Table 1 provides historical analytical results for TSS measured by SCDHEC from February 1999 to 
December 2000 at water quality monitoring stations CSB-001L and CSB-001R (located just south of the 
Blossom Street Bridge).  These water quality monitoring locations are shown on Figure 3.  This is the 
most recent TSS data available at the time of work plan development.   

The historical data was utilized to develop an average TSS concentration for that timeframe and will serve 
as an initial “bench mark” concentration level for the Congaree River Sediments Project.  The Congaree 
River exhibits highly variable flow rates and corresponding TSS concentrations based on many factors 
including:  the large drainage basin; upstream precipitation events; and runoff from upstream sources for 
both the Broad River and the Saluda River.  During the timeframe noted above, the bench mark TSS 
measurements ranged from 1.2 mg/L to 42 mg/L with an average concentration of 6.2 mg/L.   

Due to this large variability of TSS levels, exceedance of the bench mark level (TSS > 6.2 mg/L) likely 
occurs on a regular basis.  Therefore, SCE&G proposes to utilize this average concentration as the bench 
mark level that will trigger more frequent TSS monitoring activities at pre-defined locations within the 
project area, as discussed below.       

MEASUREMENT OF TSS 

SCE&G plans to conduct real-time monitoring of TSS concentrations in various locations within the 
project area during various construction activities (e.g. sand bar excavation and cap installation).  In 
general, the following areas will be monitored:  
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• A downstream location; 

• An upstream (background) zone; 

• The active construction work area; and 

• The mixing zone. 

 
The area located directly downriver of the active work zone, and below the mixing zone, will be the most 
representative location to collect the real-time TSS data.  Figure 4 provides a monitoring scenario with an 
active work zone located at the tip of the alluvial fan as an example of potential monitoring locations.  This 
area will change as the ongoing construction activities progress and as a result, the mixing zone and 
monitoring locations will need to be transient. 

The downstream location will be evaluated first.  If the TSS readings are less than 6.2 mg/L, then no 
additional monitoring is required for that period.  If the readings are greater than 6.2mg/L, the following 
areas will be evaluated.  The frequency of collecting measurements is also discussed below. 

MIXING ZONE  

Directly downstream of the silt curtain and/or sandbag berm will be a mixing zone where a limited amount 
of disturbed sediment will likely pass through the control measures and will move away from the project 
area.  The silt curtain and sand bag berm will be maintained to prevent any significant releases, but due 
to the nature of the project area and the river flow, some minor sediment movement from the work area is 
expected.  Therefore, a mixing zone of approximately 700 feet in length will be established downstream of 
the active work zone.  The mixing zone length is based on the average river width along the project area.  
TSS levels in the mixing zone will be monitored but periodic elevated levels and spikes will be acceptable 
as long as the downstream monitoring location does not exceed the action level.  It is anticipated that as 
disturbed sediment moves down river with the current, the sediment will settle out.  The remainder of this 
TSS Plan addresses sediment impacts outside of the mixing zone. 

ACTION LEVEL TRIGGERS 

Generally, as the river elevation increases so does TSS due to these upstream effects.  Therefore, the 
objective of this Plan is to determine when the increase in TSS levels are a result of construction activities 
related to the sediment capping project and result in “action level” triggers.  Subsequently, a “background” 
reading will be collected directly upstream of the project area when the initial bench mark level of 6.2mg/L 
is exceeded.  Background level measurements may not be collected if readings downstream of the work 
area are below 6.2 mg/L.  This data will be critical in determining if an elevated TSS reading is due to 
project-related activities.  As a side note, when river levels are elevated, and sediment loads are heavy, 
there will likely be no in-the-river construction activities due to adverse working conditions. 

For the purposes of this project, SCE&G proposes that an “action level” or significant increase in TSS 
concentration is defined as a reading of 25% higher than the “background” monitoring results.  Measuring 
equipment and procedures are defined later in this Plan.  In summary, upstream (background) data will 
be compared with downstream monitoring results, measured after the mixing zone allowance.  If 
downstream TSS concentrations are less than 1.25 times the upstream results, then work can proceed.  If 



TSS Monitoring Plan Page 4 
Congaree River Sediments, Columbia, SC October 2017 

https://apexcos.sharepoint.com/sites/PittsburghPA/Documents/Clients/SCEG-Congaree River/capping info/CAP WP/Appendices - Support Plans/Appendix H - TSS Plan/TSS 
Monitoring Plan 10-25-17.doc 

the downstream TSS levels are greater than 1.25 times the upstream background measurement, then 
work will cease (i.e. a Stop Work Order will be issued) and contingency measures will be employed. 

If a significant increase is noted between comparison of the upstream (background) and downstream 
concentrations, then mitigation/control measures will be implemented as described below.  Exceedance 
of the action level below the mixing zone must be a sustained reading for at least 15 minutes.  Transient 
readings, or one time “spikes” will not constitute a Stop Work Order.  Also, if an action level exceedance 
can be attributed to a non-project-related condition, or unusual, natural or man-made event, the 
exceedance will be recorded in the field notes and no contingency measures will be employed and work 
may continue.   

The following scenarios are provided to illustrate the potential monitoring and mitigation activities. 

Scenario 1 – Bench Mark Readings < 6.2 mg/L 
If the downstream “bench mark” TSS monitoring activities produce results below 6.2 mg/L, work will 
continue as planned without mitigation measures.  Continued real-time monitoring and visual 
observations of river conditions directly downstream of the active work zone and the mixing zone will 
continue to be conducted on a daily basis as the project progresses.  Background monitoring will not be 
necessary.       

Scenario 2 – Bench Mark Readings > 6.2 mg/L but <1.25 X Background 
Exceedance of the “bench mark” level will trigger additional background monitoring (above the project 
area) for comparison to the downstream monitoring data.  If the downstream TSS monitoring activities 
produce results above 6.2 mg/L, but below 1.25 times the background level, work will continue as 
planned without mitigation measures.  Continued real-time monitoring and visual observations of river 
conditions directly downstream of the active work zone and the mixing zone will be conducted daily as the 
project progresses.      

Scenario 3 – Bench Mark Readings > than 1.25 X Background  
If the downstream TSS monitoring activities produce consistent (sustained for 15 minutes) results above 
1.25 times the background (above the work area) level, a Stop Work Order will be implemented, and 
mitigation/control measures will be employed, as described below.  Downstream and background 
monitoring will continue, and mitigation measures remain in place until TSS concentrations below the 
mixing zone are reduced to less than 1.25 times the background concentration or below 6.2 mg/L for a 
period of two hours.     

TSS INSTRUMENTATION  

To fulfill the monitoring requirements and objectives, SCE&G currently anticipates utilizing a combination 
of instruments and techniques.  Measurements will be obtained by either a hand-held instrument and/or 
remote monitoring equipment positioned in the river.  Since the river is readily accessible from the 
shoreline, site personnel will be able to wade into the shallow water and collect readings via a hand-held 
TSS meter.  The data will be downloaded or manually recorded.  If the water is too deep, site personnel 
may use a small boat or kayak to collect the data.  As a third option, a wireless buoy system may be 
employed.  Examples of the proposed monitoring instruments are described below, and additional 
information is provided in Attachment A.   



TSS Monitoring Plan Page 5 
Congaree River Sediments, Columbia, SC October 2017 

https://apexcos.sharepoint.com/sites/PittsburghPA/Documents/Clients/SCEG-Congaree River/capping info/CAP WP/Appendices - Support Plans/Appendix H - TSS Plan/TSS 
Monitoring Plan 10-25-17.doc 

Hand-Held Instrumentation 

As currently planned, the Royce Model 711 portable Suspended Solids / Interface Level analyzer or 
similar hand-held instrument will be used to collect real-time measurements in the river.  The instrument is 
a rugged and waterproof device that provides reliable operation in rivers, lakes and other aqueous 
environments.  SCE&G has utilized this instrument to conduct TSS monitoring at previous MGP-related 
sediment remediation projects.  Readings will be periodically obtained by project oversight personnel by 
lowering the instrument’s probe into the water column and recording the results in a field logbook or daily 
monitoring form.   

Remote Buoy Mounted Instrumentation  

Project personnel may utilize the buoy system when the hand-held instrument will not provide 
representative TSS information and/or the appropriate monitoring location is not readily accessible.  The 
remote buoy will contain a portable monitoring instrument capable of conducting continuous TSS 
monitoring and transmitting the real-time data to shore where it can be viewed and compared to the 
applicable action level.    

Currently SCE&G envisions utilizing the YSI EXO1 Sonde multiparameter portable instrument and the 
EXO Turbidity Sensor with TSS functionality.  The EXO1 can continuously collect data and store it 
onboard the instrument, transfer it to a data collection platform (DCP), or relay it directly to a PC or EXO 
handheld device.  Communication to the instrument is accomplished by using a field cable, Bluetooth® 

wireless connection, or a USB connection.  Since the instrumentation will likely be staged or moored 
within the Congaree River and access may be limited or difficult, the Bluetooth® wireless connection will 
be the likely method for data transmission.   

If the remote system is utilized, the data will be downloaded or collected on a periodic basis throughout 
the day by oversight personnel and compared to the action level.  For both handheld and the remote 
system, an effort will be made to place the sensor at approximately the midpoint of the water column to 
obtain a representative sample.    

The same instrumentation and techniques will be employed to conduct the background monitoring, if 
required.  Handheld devices will likely be utilized, if possible, and the remote system will be installed if 
adequate and representative background TSS concentrations cannot be obtained using the handheld 
device.   

Measurement Frequency 

Pre-construction readings will be taken to document river TSS levels prior to commencement of activities.  
After construction activities begin for the day, the TSS readings will be obtained at approximate two-hour 
intervals.  Either handheld readings will be conducted by field personnel or the remote buoy will be 
deployed, and the data downloaded or checked on the two-hour intervals.  Monitoring will continue at this 
frequency while work is being conducted and one final reading will be obtained after activities are 
completed for the day to document post-construction conditions.  If the action level is exceeded at any 
point during the day, background monitoring will be initiated, and the results compared to determine if 
mitigation measures are required.   
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If the downstream readings are less than the 1.25 times background threshold, work will continue, and 
downstream monitoring frequencies will remain at the approximate two-hour frequency.  If the 1.25 times 
background threshold is exceeded, the appropriate mitigation measures will be employed, and monitoring 
will be conducted on an hourly basis until work is completed for the day or the action levels are no longer 
exceeded.    

CONTINGENCY MEASURES 

After an exceedance of the action level has been observed and it can be readily attributed to project 
activities, the following contingency measures will be implemented: 

• A Stop Work Order will be issued to the construction contractor;

• An immediate inspection of the silt curtain and/or sand bag berm will be performed, and repairs or
replacement will be made as appropriate;

• If the exceedance can be attributed to a damaged or dislocated silt curtain and repairs or
redeployment are completed to the satisfaction of on-site personnel (QA/QC, regulatory agency
representatives, or others) – work can then continue;

• If required, a second silt curtain will be deployed (outside of the first) and work will continue; and

• If the action level exceedance persists after the above measures have been implemented,
another Stop Work Order will be issued, the situation will be re-evaluated by field personnel to
determine additional contingency measures.

REPORTING 

Daily reports of TSS monitoring results will be maintained on-site.  Sustained action level exceedances, 
should they occur, and any subsequently implemented contingency measures will be communicated to 
the appropriate SCDHEC representative.  

ATTACHMENTS 

A Tables and Figures 

B Proposed Monitoring Instruments Information



Attachment A 

Table and Figures 

Table 1 TSS Concentrations at SCDHEC Water Quality Monitoring Stations 

Figure 1 Project Area Location 
Figure 2 Sediment Cap Location and Components 
Figure 3 Project Area and Location of SCDHEC Water Monitoring Stations CSB-

001L and CSB-001R 
Figure 4 TSS Monitoring Scenario 



CSB-001L CSB-001R
02/10/99 5.4 8
03/10/99 3 4.6
04/07/99 NA(1) 7.2
05/12/99 3.9 5.6
06/24/99 3.6 3.9
07/07/99 3.9 3.2
08/31/99 5.9 6.6
09/30/99 4.2 7.1
10/21/99 1.7 4.2
11/08/99 4.2 8.2
12/16/99 2 NA
01/05/00 NA 5.2
02/09/00 3 5.1
03/29/00 6.6 NA
04/12/00 2.7 4.3
05/16/00 3.1 4
06/15/00 42 5.8
07/19/00 2.8 2.8
08/10/00 2.1 1.5
09/20/00 4.2 4
10/25/00 1.2 1.8
11/15/00 3.2 14
12/13/00 39 NA

6.2

Note: 
(1) NA - not analyzed

Monitoring StationDate Sampled

Average of both stations (mg/L):

TABLE 1

TSS CONCENTRATIONS IN MG/L AT 

Congaree River Sediments
Columbia, South Carolina

FEBRUARY 1999 THROUGH DECEMBER 2000

SCDHEC WATER QUALITY MONITORING STATIONS
LOCATED DOWNSTREAM OF THE BLOSSOM STREET BRIDGE

Table 1 10/30/2017
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