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MAIN REPORT SUMMARY 
The Integrated Feasibility Report and Environmental Assessment (FR/EA), that this appendix addresses, 
details a collaborative study by the U.S. Army Corps of Engineers (USACE) and Horry County, South 
Carolina. It aimed at mitigating existing and future flood risks to communities and transportation 
infrastructure within the Waccamaw River Basin. The study identifies four key flood impact areas: Longs 
& Red Bluff, Conway, Bucksport, and Socastee. 

The flood impacts in each of these areas were independent of each other, so solutions could be evaluated 
self-reliantly, making any proposed alternative plans separable. The study considered a range of 
structural, non-structural, and nature-based solutions while incorporating public feedback gathered 
during meetings. An environmental analysis was completed and a Finding of No Significant Impact is 
included within the main report. The document completed a public review and comment period while 
also undergoing internal agency review and adapted to those concerns and suggestions. The report 
acknowledges the significant flooding event caused by Hurricane Debby in August 2024 and its impact 
was assessed to further inform the study's conclusions. 

The Recommended Plan, based on an evaluation of alternatives, includes Relief Bridges (cross drains) for 
the Conway area and Barrier Removal for Socastee as both demonstrated favorable benefit-to-cost ratios. 
It is classified as a National Economic Development Plan. The No Action Alternative is recommended for 
Longs & Red Bluff and Bucksport. This Appendix provides detailed Environmental information to support 
these recommendations.  
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A WATER RESOURCES IN STUDY AREA 

This section provides a detailed description of the surface water and wetland resources within the study 
area, supplementing the overview provided in Section 2.4 of the main report. The analysis is organized by 
the five primary Hydrologic Unit Code (HUC) 10 watersheds that intersect the study area's flood impact 
areas. These watersheds are: 

0304020606: Buck Creek-Waccamaw River 

0304020605: Kingston Lake 

0304020607: Socastee Swamp-Waccamaw River 

0304020701: Great Pee Dee River-Winyah Bay 

0304020608: Outlet Waccamaw River-AIWW 

A.1 Surface Water 

A.1.1 Buck Creek-Waccamaw River (east Longs/Red Bluff) 

This watershed spans the eastern portion of the Longs/Red Bluff flood impact location and is 
approximately 69,578 acres in size with tributaries from across the border of North Carolina downstream 
to Simpson Creek. Land use in the watershed is predominately forested wetland and forested land while 
about one-third is used for agriculture and urban developments. Although the watershed accepts 
drainage from about two dozen reaches, Buck Creek, Waccamaw River, and Simpson Creek are the greater 
surface water systems within the watershed. Collectively, the watershed concentrates 335 stream miles 
and 84 acres of lake water. All the surface water in the watershed is classified as “FW” (dissolved oxygen 
not less than 4.0 mg/l and pH between 5.0 and 8.5) (SCDHEC 2015). 

Buck Creek is a blackwater system with naturally low dissolved oxygen (DO). Aquatic life and recreational 
uses are fully supported in the creek, although issues with oxygen demand, turbidity, nitrogen input, and 
pH have been trending unfavorably. The Waccamaw River is also a blackwater system and shares 
similarities with Buck Creek. However, nitrogen is less of a concern and both pH and turbidity have shown 
improving trends. Simpson Creek is fully supportive of aquatic life; however, it does show signs of 
increasing oxygen demand, and turbidity and recreational uses are partly limited from bouts of fecal 
coliform bacteria (SCDHEC 2015). 

A.1.2 Kingston Lake (north of Conway) 

This watershed spans about 83,444 acres and consists of Kingston Lake and its tributaries north of 
Conway. Land use in the watershed is about half forested wetland and forested land, one-third 
agricultural, and the remaining land being predominately urban. Kingston Lake itself accepts drainage 
from Jacks Bay, Alligator Swamp and White Oak Swamp which in turn receive drainage from numerous 
swamps and creeks, all which finally feed into the Waccamaw River. Collectively, the watershed 
concentrates 184 stream miles and 162 acres of lake waters, all of which are classified as FW (SCDHEC 
2015). 
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Kingston Lake does not support aquatic life uses due to issues with dissolved oxygen, which has been 
decreasing over years of monitoring. Additionally, recreational uses are not supported due to presence of 
fecal coliform bacteria. Upstream monitoring locations along Brown Swamp and Crabtree Swamp show 
similar issues with generally aquatic life or recreational uses being supported at the most upstream 
portions of the watershed (SCDHEC 2015). 

A.1.3 Socastee Swamp-Waccamaw River (central study area) 

This watershed encloses the center of the study area and about 136,304 acres including primarily a lower 
stretch of the Waccamaw River and tributaries between Simpson Creek and Socastee Creek. Land use in 
the watershed consists of about half forested wetlands and forested land, a fifth urban areas, and some 
agricultural land. Upstream portions of the Waccamaw influence this area along with drainages from 
several creeks, swamps, bays, and lakes. Of particular interest in the study area is where Socastee Swamp 
and the AIWW merge near Socastee into Socastee Creek and meet the Waccamaw River. In total, the 
watershed comprises about 226 stream miles and 477 acres of lake waters, all of which is classified as FW 
(SCDHEC 2015). 

As described earlier, Waccamaw River is a blackwater system, and its upstream portions of this watershed 
fully support aquatic life and recreational uses. However, downstream portions from near Tilly Swamp 
have had some periods of low dissolved oxygen and issues with turbidity in the recent past. Recreational 
uses are also only partially supported in this reach of the watershed (fecal coliform bacteria). These 
conditions improve around Conway and Lake Busbee and throughout the remainder of the Waccamaw 
River apart from a portion near Keys Field where aquatic life is partially supported and issues exist with 
DO and phosphorus inputs (SCDHEC 2015). 

The Little River to Winyah Bay portion of the AIWW flows through this watershed and is tidally influenced 
from both ends. Due partly to limited flushing because of the tidal influences, and partly to a significant 
marsh drainage, DO and pH excursions are common here. Aquatic life and recreational uses are fully 
supported throughout this section of the watershed (SCDHEC 2015). 

Despite aquatic life and recreational uses being supported throughout much of the watershed, a fish 
consumption advisory has been issued by SCDES for mercury in the Waccamaw River and AIWW. 

A.1.4 Great Pee Dee River-Winyah Bay (west of Bucksport) 

This watershed originates west of the Bucksport flood impact area and is the final segment of the Great 
Pee Dee River from the Lynches River through Winyah Bay and their tributaries. The areal extent of this 
watershed is 223,613 acres and is about half forested wetland and forested land and about 1/7th 
agriculture and urban development. This low section of the Great Pee Dee River accepts drainage from its 
upper reaches consisting of innumerous lakes, swamps, creeks, and bays. All streams are classified as FW 
up until Thoroughfare Creek. Downstream of there, DO is below standard. The watershed contains 352 
stream miles, 630 acres of lake waters, and 16,642 acres of estuarine areas. 

Along the upper portions of the Great Pee Dee River near the City of Georgetown, aquatic life and 
recreational uses are fully supported, though increasing fecal coliform bacteria trends have been noted. 
Downstream portions of the river are largely supportive of aquatic life and recreation with some excursion 
in DO. Conditions in Winyah Bay are very similar (SCDHEC 2015). 
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Like in waters of the central study area, this watershed also has a fish consumption advisory for mercury. 

A.1.5 Outlet Waccamaw River-AIWW (south of Bucksport and Socastee) 

This watershed sits between Georgetown and Horry Counties and is part of the Waccamaw River that 
accepts drainage from the areas of Bucksport and Socastee. This watershed is 55,599 acres in size and is 
composed of about half forested wetland and forested land, a fifth urban land, an eighth marsh, and a 
tenth or less of open water and agricultural land. This is the lowest section of the Waccamaw River, 
accepting drainage from all its upstream portions and surrounding creeks and swamps. The watershed 
spans about 117 stream miles, 582 acres of lake waters, and 3,494 acres of estuarine areas.  

All the watershed from the upstream portion to Thoroughfare Creek is considered FW while downstream 
portions that of a higher pH. Recreational uses and aquatic life are fully supported throughout the 
watershed though there are some variations in pH, turbidity, and oxygen demand in lower reaches 
(SCDHEC 2015). 

A total maximum daily load for oxygen-demanding substances exists in this watershed to address issues 
measured at monitoring stations on the State’s 1998 303(d) list of impaired waters (SCDHEC 2015). 

A.2 Wetlands 

A.2.1 Forested 

Forested wetlands are defined by the Federal Geographic Data Committee (FGDC) (2013) as wetlands 
where trees (woody plants at least 20 ft in height) are the dominant life form and occupy at least 30% of 
land cover. This wetland class normally possesses an overstory of trees, an understory of young trees or 
shrubs, and an herbaceous layer. Forested wetlands in palustrine systems include cedar swamps and 
bottomland hardwoods. 

In the study area, wetlands consist mostly of the broad-leaved deciduous subclass of forested wetlands 
(72% of all wetlands or 83,934 acres). Common dominant tree species include red maple (Acer rubrum), 
American elm (Ulmus americana), ashes (Fraxinus pennsylvanica and F. nigra), black gum (Nyssa 
sylvatica), tupelo gum (N. aquatica), swamp white oak (Quercus bicolor), overcup oak (Q. lyrata), and 
swamp chestnut oak (Q. michauxii). Soils generally consist of mineral soils or highly decomposed organic 
soils. 

Needle-leaved evergreen wetlands are also common in the study area, making up 16% of all wetlands 
(18,652 acres). Common dominant trees include Atlantic white cedar (Chamaecyparis thyoides) in organic 
soils and pond pine (Pinus serotina) among broad-leaved evergreens and deciduous shrubs. 

A.2.2 Riverine 

Riverine systems are defined as all wetlands and deepwater habitats contained within a channel with two 
exceptions: (1) wetlands dominated by trees, shrubs, persistent emergents, emergent mosses, or lichens, 
and (2) habitats with water containing ocean-derived salts of 0.5 parts per trillion (ppt) or greater. Most 
of the riverine system within the study area is unconsolidated bottom (>25% cover of particles smaller 
than stones and a vegetative cover <30%). 
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Unconsolidated bottom riverine wetlands are characterized by a lack of large stable surfaces for plant and 
animal attachment. These areas are unstable and have variable wave and current action, temperature, 
salinity, and light penetration conditions. These conditions affect the composition and distribution of 
organisms found in this wetland type. 

In more coarse substrates, macroalgae may attach to surfaces, while in sands and muds, algae can 
establish below the substrate. Plants may also root where wave action and currents are not too strong. 
Most animals found in unconsolidated sediments of riverine systems live within the substrate, though 
more coarse variations may have animals which live on the surface as well. 

In the riverine system, the substrate type is largely determined by current velocity, and plants and animals 
exhibit a high degree of morphologic and behavioral adaptation to flowing water. Certain species are 
confined to specific substrates, and some are at least more abundant in one type of substrate than in 
others. Substrates may include cobble-gravel, sand, mud and organic. 

A.2.3 Scrub-shrub 

Scrub-shrub wetlands are defined by FGDC (2013) as wetlands where woody plants <20 ft in height are 
the dominant life form and occupy at least 30% of land cover. This wetland class includes true shrubs 
(young specimens of tree species) and woody plants that are stunted. Shrub wetlands are broadly referred 
to as shrub swamp, shrub carr, bog, fen, and pocosin. 

Among scrub shrub wetlands, the broad-leaved deciduous subclass is most common in the study area 
(5.1% of all wetlands or 5,945 acres). Common dominant plant species consist of alders (Alnus spp.), 
willows (Salix spp.), buttonbush (Cephalanthus occidentalis), red osier dogwood (Cornus stolonifera), 
honeycup (Zenobia pulverulenta), Douglas' meadowsweet (Spiraea douglasii), bog birch (Betula pumila), 
and young red maple (Acer rubrum). Needle-leaved evergreen scrub-shrub wetlands also occur in the 
study area (3.1% of all wetlands or 3,613 acres) and often include young or stunted tamarack (Larix 
laricina) and southern bald-cypress (Taxodium distichum). 

B BIOLOGICAL RESOURCES IN STUDY AREA 

This section provides detailed lists of common and protected species with the potential to occur within 
the study area's habitats, supplementing the overview provided in Section 2.5 of the main report. The 
information is organized by taxonomic group. 

B.1 Macroinvertebrates 

Table B-1: List of macroinvertebrate species which may occur in study area 

Common Name Species Name Notes 
Insects 

American Bumble Bee Bombus pensylvanicus 
Often found in agricultural areas and open 
herbaceous environments which may be more 
common in upland portions of the study area 

Monarch Butterfly Danaus plexippus Known for using inland swampy areas for breeding 
in spring, summer and fall seasons where aquatic 
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milkweed may be abundant (Kendrick and McCord 
2023) 

Molluscs 
Atlantic Spike Mussel Elliptio producta Mussels vary considerably between species in 

habitat types which are occupied but can generally 
be found inhabiting a range of conditions including 
temporary bodies of water such as sloughs and 
oxbow lakes, streams which may experience 
durations of dry conditions, and impoundments; 
however, many are adapted to free-flowing rivers 
and streams and may be unable to survive in 
stagnant waters. Mussels are generally impacted by 
habitat degradation through sedimentation and 
runoff contaminants in waterways and through 
significant alterations of local hydrology (Bogan et 
al. 2008) 

Carolina Slabshell Mussel Elliptio congaraea 
Eastern Creekshell Mussel Villosa delumbis 
Eastern Elliptio Mussel Elliptio complanata 
Eastern Pondhorn Mussel Uniomerus carolinanus 
Pod Lance Mussel Elliptio folliculata 
Rayed Pink Fatmucket Mussel Lampsilis splendida 
Savannah Lilliput Mussel Toxolasma pullus 

Yellow Lampmussel Lampsilis cariosa 

Crustaceans 
Carolina Sandhills Crayfish Procambarus pearsei 

Species like the Waccamaw crayfish tend to inhabit 
clear, sand-bottomed streams which flow through 
swampy areas (NCWRC 2024) 

Cedar Creek Crayfish Procambarus chacei 
Coastal Plain Crayfish Procambarus ancylus 
Digger Crayfish Creaserinus fodiens 
Santee Crayfish Procambarus blandingii 
Waccamaw Crayfish Procambarus braswelli 

Sources: USFWS 2008, SCDNR 2023 

B.2 Fish 

Table B-2: List of fish species that may occur in study area 

Habitat Type Common Name Latin Name 

Freshwater Streams & Rivers 

Alewife Alosa pseudoharengus 
American Eel Anguilla rostrata 
American Shad Alosa sapidissima 
Atlantic Croaker Micropogonias undulatus 
Atlantic Menhaden Brevoortia tyrannus 
Banded Killfish Fundulus diaphanous 
Banded Pygmy Sunfish Elassoma zonatum 
Banded Sunfish Enneacanthus obesus 
Blueback Herring Alosa aestivalis 
Brook Silverside Labidesthes sicculus 
Brown Bullhead Ameiurus nebulosus 
Chain Pickerel Esox niger 
Channel Catfish Ictalurus punctatus 
Coastal Shiner Notropis petersoni 
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Creek Chubsucker Erimyzon oblongus 
Dollar Sunfish Lepomis marginatus 
Gizzard Shad Dorosoma cepedianum 
Golden Shiner Notemigonus crysoleucas 
Hickory Shad Alosa mediocris 
Ironcolor Shiner Notropis chalybaeus 
Lake Chubsucker Erimyzon sucetta 
Longnose Gar Lepisosteus osseus 
Margined Madtom Noturus insignis 
Redbreast Sunfish Lepomis auritus 
Red Drum Sciaenops ocellatus 
Redfin Pickerel Esox americanus 
Sawcheek Darter Etheostoma serriferum 
Shortnose Sturgeon Acipenser brevirostrum 
Spotted Sucker Minytrema melanops 
Striped Bass Morone saxatilis 
White Perch Morone americana 

Coastal & Tidal Waters 

Atlantic Croaker Micropogonias undulatus 
Atlantic Menhaden Brevoortia tyrannus 
Blueback Herring Alosa aestivalis 
Bluegill Lepomis macrochirus 
Bowfin Amia calva 
Chain Pickerel Esox niger 
Coastal Shiner Notropis petersoni 
Flathead Catfish Pylodictis olivaris 
Gizzard Shad Dorosoma cepedianum 
Golden Shiner Notemigonus crysoleucas 
Hickory Shad Alosa mediocris 
Longnose Gar Lepisosteus osseus 
Red Drum Sciaenops ocellatus 
Redfin Pickerel Esox americanus 
Redear Sunfish Lepomis microlophus 
Striped Bass Morone saxatilis 
Striped Mullet Mugil cephalus 
Tarpon Megalops atlanticus 

Wetlands & Marshes 

American Eel Anguilla rostrata 
Band Killfish Fundulus diaphanus 
Banded Sunfish Enneacanthus obesus 
Black Crappie Pomoxis nigromaculatus 
Bluegill Lepomis macrochirus 
Carolina Pygmy Sunfish Elassoma boehlkei 
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Creek Chubsucker Erimyzon oblongus 
Dollar Sunfish Lepomis marginatus 
Everglades Pygmy Sunfish Elassoma evergladei 
Golden Shiner Notemigonus crysoleucas 
Ironcolor Shiner Notropis chalybaeus 
Least Killifish Heterandria formosa 
Lined Topminnow Fundulus lineolatus 
Mud Sunfish Acantharchus pomotis 
Redear Sunfish Lepomis microlophus 
Spotted Sunfish Lepomis punctatus 

Freshwater Lakes & Ponds 

Black Crappie Pomoxis nigromaculatus 
Bluegill Lepomis macrochirus 
Bowfin Amia calva 
Channel Catfish Ictalurus punctatus 
Flat Bullhead Ameiurus platycephalus 
Gizzard Shad Dorosoma cepedianum 
Largemouth Bass Micropterus salmoides 
Redbreast Sunfish Lepomis auritus 
Red Drum Sciaenops ocellatus 
Redfin Pickerel Esox americanus 

Other Freshwater Habitats 

American Silver Perch Bairdiella chrysoura 
Broadtail Madtom Noturus sp. 
Flat Bullhead Ameiurus platycephalus 
Freshwater Goby Gobionellus schufeldti 
Swampfish Chologaster cornuta 
Tadpole Madtom Noturus gyrinus 
V-lip Redhorse Moxostoma papillosum 

Sources: SCDNR 2023, USFWS 2008 

B.3 Essential Fish Habitat 

Table B-3: Federally managed species with EFH that may occur within the project area. 

Common Name Species Name Jurisdiction1 FMP1 

Blacktip Shark Carcharhinus limbatus NMFS HMS 
Bluefish Pomatomus saltatrix MAFMC Bluefish 
Slipper Lobster Scyllaridae SAFMC Spiny Lobster 
Snapper Grouper Serranidae SAFMC Snapper Grouper 
Spiny Lobster Palinuridae SAFMC Spiny Lobster 
Summer Flounder Paralichthys dentatus MAFMC Summer Flounder 
Tiger Shark Galeocerdo cuvier NMFS HMS 
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1Definitions for acronyms used include: SAFMC = South Atlantic Fishery Management Council, MAFMC = Mid-Atlantic Fishery 
Management Council, and FMP = Fishery Management Plan 

B.4 Birds of Conservation Concern 

Table B-4: Birds of Conservation Concern listed for Bird Conservation Region 27 as determined by 
USFWS (2021b). 

Common Name Scientific Name Status1 
Presence 
in Study 

Area2 
Locality 

American Kestrel Falco sparverius B Y3 Throughout study area 
American Oystercatcher Haematopus palliatus B Y3 Waccamaw NWR 
Bachman’s Sparrow Peucaea aestivalis B Y3 Conway 
Black Skimmer Rynchops niger B Rare4 - 

Black-throated Green Warbler Setophaga virens B Y3 Waccamaw NWR 
(Conway) 

Brown-headed Nuthatch Sitta pusilla B Y3 Throughout study area 
Cerulean Warbler Setophaga cerulea B Rare4 - 
Chimney Swift Chaetura pelagica B Y3 Throughout study area 
Chuck-will’s Widow Antrostomus carolinensis B Y3 Throughout study area 
Dunlin Calidris alpina NB Y3 Bucksport Sod Farm 
Eastern Whip-poor-will Antrostomus vociferus B Y3 Throughout study area 

Grasshopper Sparrow Ammodramus 
savannarum B Y3 

Conway 

Gull-billed Tern Gelochelidon nilotica B Rare4 - 
Henslow’s Sparrow Ammodramus henslowii NB Y5 Waccamaw NWR 
Kentucky Warbler Geothlypis formosa B Y3 Waccamaw NWR 

King Rail Rallus elegans B Y3 Lake Busbee, Waccamaw 
NWR 

Least Tern Sternula antillarum B Y3 Bucksport, Socastee, 
Conway 

LeConte’s Sparrow Ammodramus leconteii NB N - 

Lesser Yellowlegs Tringa flavipes NB Y3 Bucksport Sod Farm, 
Conway 

Marbled Godwit Limosa fedoa NB Rare4 - 
Painted Bunting Passerina ciris B Y3 Throughout study area 

Pectoral Sandpiper Calidris melanotos NB Y3 Bucksport Sod Farm, 
Conway 

Prairie Warbler Setophaga discolor B Y3 Throughout study area 
Prothonotary Warbler Protonotaria citrea B Y3 Throughout study area 
Purple Sandpiper Calidris maritima NB Rare4 - 

Red-headed Woodpecker Melanerpes 
erythrocephalus B Y3 

Throughout study area 
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Ruddy Turnstone Arenaria interpres NB Y3 Myrtle Beach Airport 
Rusty Blackbird Euphagus carolinus NB Y3 Throughout study area 

Saltmarsh Sparrow Ammodramus 
caudacutus NB Y5 Waccamaw NWR 

Seaside Sparrow Ammodramus maritimus B Y5 Waccamaw NWR 

Semipalmated Sandpiper Calidris pusilla NB Y3 Lake Busbee, sewage 
plants (Conway) 

Short-billed Dowitcher Limnodromus griseus NB Y3 Cox Ferry (Waccamaw 
NWR) 

Snowy Plover Charadrius nivosus B N - 
Swallow-tailed Kite Elanoides forficatus B Y3 Throughout study area 

Whimbrel Numenius phaeopus NB Y3 Highway 501, Myrtle 
Beach Airport 

Willet Tringa semipalmata B Y3 Bucksport, Socastee, 
Conway 

Wilson’s Plover Charadrius wilsonia B Y3 Lake Busbee 
Wood Thrush Hylocichla mustelina B Y3 Throughout study area 

Yellow Rail Coturnicops 
noveboracensis NB N - 

1Status of either breeding (B) or non-breeding (NB) based on whether species utilize the study area for breeding purposes or not. 
2Presence is either identified as documented as present (Y); rare, in isolated or remote areas, or poorly documented (Rare); or as 
being not documented in the study area (N) 
3Occurence information derived from eBird (2023) 
4Occurence data derived from USFWS (2023) 
5Occurence data derived from USFWS (2008) 

B.5 Migratory Birds Found in Study Area 

Table B-5: Birds and their habitats known to occur in study area 

Guild Common 
Name Scientific Name Relationship to Habitat 

Habitat 
Generalists 

Common Loon Gavia immer Breeds in lakes, ponds, and rivers, but migrates to coastal 
waters for winter. 

Pied-billed 
Grebe 

Podilymbus 
podiceps Found in freshwater lakes, ponds, and marshes. 

Double-
crested 
Cormorant 

Phalacrocorax 
auritus 

Prefers freshwater and coastal habitats, nesting on 
islands. 

Anhinga Anhinga anhinga Found in freshwater wetlands, often near slow-moving 
water. 

Brown Pelican Pelecanus 
occidentalis Coastal waters and estuaries, nests on isolated islands. 

Great Blue 
Heron Ardea herodias Found in freshwater wetlands, coastal habitats, and 

estuaries. 
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Great Egret Ardea alba Wetlands, coastal marshes, estuaries, and freshwater 
lakes. 

Snowy Egret Egretta thula Coastal areas, wetlands, estuaries, and rivers. 
Little Blue 
Heron Egretta caerulea Coastal marshes, estuaries, and freshwater wetlands. 

Tricolored 
Heron Egretta tricolor Coastal marshes and shallow wetlands. 

Cattle Egret Bubulcus ibis Grasslands, farmlands, wetlands, and marshes. 
Green-backed 
Heron Butorides striatus Wetlands, ponds, and shallow coastal waters. 

Black-crowned 
Night-Heron 

Nycticorax 
nycticorax Wetlands, rivers, estuaries, and coastal areas. 

Yellow-
crowned 
Night-Heron 

Nycticorax 
violaceus Coastal marshes, mangroves, and estuaries. 

Glossy Ibis Plegadis falcinellus Wetlands, estuaries, coastal areas, and marshes. 
White Ibis Eudocimus albus Coastal marshes, wetlands, and estuaries. 
Fulvous 
Whistling-
Duck 

Dendrocygna 
bicolor Wetlands, flooded fields, and coastal areas. 

Canada Goose Branta canadensis Lakes, ponds, rivers, and marshes. 

Wood Duck Aix sponsa Wooded wetlands, ponds, and lakes with dense 
vegetation. 

Mallard Anas 
platyrhynchos Found in ponds, lakes, rivers, and marshes. 

Northern 
Pintail Anas acuta Wetlands, shallow lakes, and estuaries. 

Blue-winged 
Teal Anas discors Ponds, marshes, and shallow lakes. 

Northern 
Shoveler Anas clypeata Wetlands, shallow lakes, and marshes. 

Gadwall Anas strepera Shallow freshwater lakes and marshes. 
American 
Wigeon Anas americana Wetlands, lakes, and coastal estuaries. 

Canvasback Aytha valisineria Shallow lakes and marshes with submerged vegetation. 
Ring-necked 
Duck Aythya collaris Shallow freshwater lakes and ponds. 

Greater Scaup Aythya marila Coastal waters, shallow bays, and lakes. 
Lesser Scaup Aythya affinis Lakes, ponds, and estuaries. 
Common 
Goldeneye 

Bucephala 
clangula Coastal waters, lakes, and rivers. 

Bufflehead Bucephala albeola Ponds, lakes, and coastal waters. 
Common 
Merganser Mergus merganser Lakes, rivers, and coastal waters. 
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Red-breasted 
Merganser Mergus serrator Coastal waters, bays, and estuaries. 

Ruddy Duck Oxyura jamaicensis Shallow freshwater ponds and marshes. 
Turkey Vulture Cathartes aura Open fields, forests, and coastal areas. 
Osprey Pandion haliaetus Coastal areas, rivers, lakes, and wetlands. 
Mississippi 
Kite 

Ictinia 
mississippiensis Open woodlands, forests, and wetlands. 

Bald Eagle Haliaeetus 
leucocephalus Coastal waters, lakes, and rivers. 

Red-tailed 
Hawk Buteo jamaicensis Open woodlands, forests, and grasslands. 

American 
Kestrel Falco sparverius Open fields, grasslands, and forests. 

Merlin Falco columbarius Open fields, coastal areas, and wetlands. 
Peregrine 
Falcon Falco peregrinus Coastal cliffs, tall buildings, and urban areas. 

Northern 
Bobwhite Colinus virginianus Grasslands, farmland, and shrubby areas. 

Virginia Rail Rallus limicola Marshes, wet meadows, and swamps. 
American 
Coot Fulica americana Marshes, lakes, and wetlands. 

Laughing Gull Larus atricilla Coastal habitats and estuaries. 
Ring-billed 
Gull Larus delawarensis Coastal areas, lakes, and large rivers. 

Herring Gull Larus argentatus Coastal areas, lakes, and rivers. 
Caspian Tern Sterna caspia Coastal areas, estuaries, and lakes. 
Royal Tern Sterna maxima Coastal areas and shallow waters. 

Sandwich Tern Sterna 
sandvicensis Coastal areas and estuaries. 

Forster's Tern Sterna forsteri Coastal marshes, estuaries, and lakes. 
Least Tern Sternula antillarum Coastal areas, beaches, and estuaries. 
Mourning 
Dove Zenaida macroura Open fields, woodlands, and urban areas. 

Common 
Ground-Dove 

Columbina 
passerina Open fields, dry grasslands, and farmland. 

Barn Owl Tyto alba Open fields, grasslands, and farmlands. 
Eastern 
Screech-Owl Megascops asio Woodlands, forests, and suburban areas. 

Great Horned 
Owl Bubo virginianus Open woodlands, forests, and urban areas. 

Barred Owl Strix varia Deciduous forests, woodlands, and riparian areas. 
Chimney Swift Chaetura pelagica Urban areas, forests, and woodlands. 
Ruby-throated 
Hummingbird 

Archilochus 
colubris Woodlands, gardens, and forests. 
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Belted 
Kingfisher Megaceryle alcyon Rivers, lakes, and coastal areas. 

Red-headed 
Woodpecker 

Melanerpes 
erythrocephalus Forests, woodlands, and wooded edges. 

Red-bellied 
Woodpecker 

Melanerpes 
carolinus Forests, woodlands, and suburban areas. 

Downy 
Woodpecker Picoides pubescens Deciduous forests and woodlands. 

Hairy 
Woodpecker Picoides villosus Deciduous forests and wooded areas. 

Northern 
Flicker Colaptes auratus Open woodlands, fields, and forests. 

Habitat 
Specialists 

American 
Bittern 

Botaurus 
lentiginosus Wetlands, marshes, and dense vegetation. 

Least Bittern Ixobrychus exilis Dense marsh vegetation and freshwater wetlands. 

Wood Stork Mycteria 
americana Wetlands and shallow freshwater habitats. 

Tundra Swan Cygnus 
columbianus Wetlands and shallow freshwater lakes. 

Snow Goose Chen caerulescens Coastal marshes, grasslands, and wetlands. 
Mottled Duck Anas fulvigula Coastal marshes and freshwater wetlands. 
Green-winged 
Teal Anas crecca Shallow wetlands and freshwater ponds. 

Redhead Aythya americana Shallow freshwater lakes and marshes. 
Hooded 
Merganser 

Lophodytes 
cucullatus Forested freshwater wetlands and ponds. 

Clapper Rail Rallus longirostris Coastal marshes and tidal wetlands. 

Black Rail Laterallus 
jamaicensis Salt marshes and dense tidal wetlands. 

King Rail Rallus elegans Freshwater marshes with dense vegetation. 
Sora Porzana carolina Marshes and wetlands with dense vegetation. 
Purple 
Gallinule 

Porphyrio 
martinica Wetlands, dense vegetation, and freshwater marshes. 

Common 
Moorhen Gallinula chloropus Freshwater marshes and ponds. 

Sharp-shinned 
Hawk Accipiter striatus Dense forests and woodland edges. 

Cooper's 
Hawk Accipiter cooperii Forests and woodlands. 

Red-
shouldered 
Hawk 

Buteo lineatus Wooded wetlands, riparian forests, and swampy areas. 

Broad-winged 
Hawk Buteo platypterus Forests and wooded areas with open spaces. 
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American 
Kestrel Falco sparverius Open grasslands, farmlands, and urban areas. 

Peregrine 
Falcon Falco peregrinus Coastal cliffs, tall buildings, and urban areas. 

Swainson's 
Warbler 

Limnothlypis 
swainsonii Wetlands, swamps, and dense underbrush. 

Northern 
Waterthrush 

Seiurus 
noveboracensis Wetlands, riparian zones, and dense forest edges. 

Kentucky 
Warbler 

Oporornis 
formosus Dense understory in mature forests. 

Hooded 
Warbler Wilsonia citrine Forest edges and dense, shrubby habitats. 

Yellow-
breasted Chat Icteria virens Dense brush, wetlands, and thickets. 

Scarlet 
Tanager Piranga olivacea Deciduous forests and mature woodlands. 

Indigo Bunting Passerina cyanea Open fields and shrubby areas. 
Rufous-sided 
Towhee 

Pipilo 
erythrophthalmus Dense thickets, brushy areas, and forests. 

Henslow's 
Sparrow 

Ammodramus 
henslowii Grasslands and tall, dense wetland grasses. 

Seaside 
Sparrow 

Ammodramus 
maritimus Coastal marshes and tidal salt marshes. 

Sharp-tailed 
Sparrow 

Ammodramus 
caudacutus Coastal salt marshes and wet meadows. 

Swamp 
Sparrow 

Melospiza 
georgiana Wetlands, swamps, and dense vegetation. 

White-
throated 
Sparrow 

Zonotrichia 
albicollis Deciduous forests and woodland edges. 

Rusty 
Blackbird Euphagus carolinus Wetlands, forests, and swamps. 

Boat-tailed 
Grackle Quiscalus major Coastal marshes and salt marshes. 

Orchard 
Oriole Icterus spurious Riparian forests, woodlands, and open woodlands. 

Purple Finch Carpodacus 
purpureus Coniferous forests and northern woodlands. 
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B.6 Mammals 

Table B-6: Mammals found in study area 

Habitat 
Category 

Common 
Name Latin Name Habitat Relationship and Notes 

Forests 
and 

Woodlands 

Big Brown 
Bat 

Eptesicus 
fuscus 

Found in a variety of habitats, including forests and urban areas, 
often roosting in buildings and trees. 

Eastern Fox 
Squirrel Sciurus niger Prefers forests with large trees for nesting and abundant food 

sources such as nuts and seeds. 
Golden 
Mouse 

Peromyscus 
nuttalli 

Found in forested areas, particularly in brushy and dense 
underbrush near water sources. 

Longtail 
Weasel 

Mustela 
frenata 

Found in forests, grasslands, and wetlands, typically preying on 
small mammals and birds in dense underbrush. 

Northern Fox 
Squirrel Sciurus niger Prefers mature hardwood forests and areas with abundant oak, 

hickory, and pine trees. 

Pine Vole Pitymys 
pinetorum 

Prefers forested habitats, particularly pine forests, where they 
build burrows in the soil. 

Rafinesque’s 
Big-eared Bat 

Plecotus 
rafinesquii 

Found in mature forests and forested wetlands, roosting in tree 
cavities and abandoned buildings. 

Southeastern 
Myotis 

Myotis 
austroriparius 

Associated with forests, often roosts in tree cavities or under 
bark, and is found in riparian areas. 

Seminole Bat Lasiurus 
seminolus 

Typically found in wooded areas and forested wetlands, often 
roosting in tree foliage. 

Silver-haired 
Bat 

Lasionycteris 
noctivagans 

Found in forests, typically roosting in tree hollows and foraging 
in open spaces during the night. 

Wetlands 
and 

Aquatic 
Areas 

Beaver Castor 
canadensis 

Prefers riverbanks, wetlands, and forested areas where they can 
build dams and lodges. 

River Otter Lutra 
canadensis 

Found in wetlands, rivers, and coastal environments, often near 
water where they forage for fish and crustaceans. 

Marsh Rabbit Sylvilagus 
palustris 

Found in wetlands, marshes, and coastal areas, often inhabiting 
dense vegetation along water edges. 

Mink Mustela vison Prefers wetlands, rivers, and coastal areas, often found near 
water where they hunt for small mammals and fish. 

Grasslands 
and Open 

Areas 

Hispid 
Cotton Rat 

Sigmodon 
hispidus 

Prefers grasslands and wetlands, often in areas with dense 
vegetation for shelter. 

Meadow 
Vole 

Microtus 
pennsylvanicus 

Common in grasslands, wetlands, and open forests, often found 
in areas with thick grasses and herbaceous plants. 

Habitat 
Generalists 

Black Rat Rattus rattus Common in urban and suburban areas, especially around 
human structures, food sources, and vegetation. 

Bobcat Lynx rufus Found in forests, woodlands, and grasslands. Prefers areas with 
dense undergrowth for hunting and cover. 

Eastern 
Cottontail 

Sylvilagus 
floridanus 

Common in forests, fields, and wetlands, preferring areas with 
dense underbrush and herbaceous vegetation. 

Opossum Didelphis 
marsupialis 

Prefers forested areas, swamps, and suburban environments, 
often foraging at night. 
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Raccoon Procyon lotor Found in forests, wetlands, and urban areas, often near water 
where they forage for food. 

Shorttail 
Shrew 

Blarina 
brevicauda 

Found in forests, grasslands, and wetlands, often in areas with 
dense vegetation or leaf litter for shelter. 

Whitetail 
Deer 

Odocoileus 
virginianus 

Found in forests, woodlands, and grasslands, typically in areas 
with dense cover for browsing and shelter. 

Norway Rat Rattus 
norvegicus 

Common in urban, agricultural, and forested areas, often near 
human settlements and trash. 

Black Bear Ursus 
americanus 

Found in forests, wetlands, and mountainous areas, often in 
large tracts of unfragmented habitat. 

B.7 Reptiles and Amphibians 

Table B-7: Reptiles and amphibians which occur in the study area 

Guild Common Name Scientific Name Relationship to Habitat 

Habitat 
Generalists 

Green Anole Anolis carolinensis Found in a variety of habitats, including 
forests, gardens, and urban areas. 

Southern Fence 
Lizard 

Sceloporus undulatus 
undulatus 

Common in forests, woodlands, and open 
habitats. 

Ground Skink Scincella lateralis 
Prefers leaf litter and ground cover in a 
variety of habitats, including forests and 
woodlands. 

Five-lined Skink Eumeces fasciatus Found in woodlands, gardens, and 
grasslands, often in sunny areas. 

Broadhead Skink Eumeces laticeps Lives in forests and woodlands, often in 
decaying logs and fallen tree trunks. 

Southeastern Five-
lined Skink Eumeces inexpectatus Found in woodlands, forests, and open 

spaces with dense vegetation. 

Six-lined Racerunner Cnemidophrus 
sexlineatus sexlineatus 

Prefers open, dry areas, including 
grasslands and fields. 

Eastern Glass Lizard Ophisaurus ventralis Found in forests, grasslands, and open 
areas with sufficient cover. 

Eastern Slender 
Glass Lizard 

Ophisaurus attenuatus 
longicaudus 

Found in dry, open habitats with grassy 
and shrubby areas. 

Eastern Garter Snake Thamnophis sirtalis 
sirtalis 

A common species in woodlands, 
grasslands, wetlands, and urban areas. 

Eastern Ribbon 
Snake 

Thamnophis sauritus 
sauritus 

Found in wetlands, marshes, and along 
water bodies in wooded areas. 

Pine Wood Snake Rhadinaea flavilata Prefers dry woodlands and sandy areas, 
often found under rocks or logs. 

Midland Brown 
Snake Storeria dekayi Common in woodlands, gardens, and 

lawns, often under rocks and logs. 

Eastern Box Turtle Terrapene carolina 
carolina 

Found in woodlands, forests, and 
grasslands with access to water. 
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Florida Cooter Chrysemys floridana Prefers freshwater ponds, lakes, and 
marshes with slow-moving water. 

Yellowbelly Slider Trachemys scripta 
scripta 

Common in ponds, lakes, rivers, and 
wetlands across a variety of habitats. 

Common Musk 
Turtle (Stinkpot) Sternotherus odoratus Found in slow-moving streams, ponds, and 

marshes. 
Common Snapping 
Turtle 

Chelydra serpentina 
serpentina 

Found in freshwater lakes, rivers, and 
ponds with muddy or soft bottoms. 

Eastern 
Cottonmouth 

Agkistrodon piscivorus 
piscivorus 

Prefers swamps, marshes, rivers, and 
coastal wetlands. 

Southern 
Copperhead Agkistrodon contortrix Prefers woodlands, forests, and hilly areas 

with ample cover. 

Corn Snake Elaphe guttata guttata Found in woodlands, grasslands, and 
agricultural areas with ample cover. 

Eastern Kingsnake Lampropeltis getulus 
getulus 

Found in forests, woodlands, and 
grasslands, often near water sources. 

Scarlet Kingsnake Lampropeltis triangulum 
elapsoides 

Prefers woodlands, forests, and grasslands 
with varied cover. 

Rough Green Snake Opheodrys aestivus Found in shrubs, trees, and gardens, 
usually near water bodies. 

Northern Pine Snake Pituophis melanoleucus Found in pine forests, sandy areas, and 
grasslands. 

Yellow Rat Snake Elaphe obsoleta 
quadrivittata 

Found in forests, agricultural fields, and 
urban areas with cover. 

Carolina Pygmy 
Rattlesnake 

Sistrurus miliarius 
miliarius 

Prefers pine forests, grasslands, and dry, 
sandy habitats. 

Timber Rattlesnake Crotalus horridus Found in deciduous forests, woodlands, 
and mixed habitats. 

Eastern 
Diamondback 
Rattlesnake 

Crotalus adamanteus Prefers dry, sandy habitats like coastal 
plains, pine forests, and open woodlands. 

Broad-striped Dwarf 
Siren 

Pseudobranchus striatus 
striatus 

Found in freshwater wetlands with low 
vegetation and swampy areas. 

Two-toed Amphiuma Amphiuma means 
Prefers slow-moving waters, swamps, and 
marshes with abundant aquatic 
vegetation. 

Dwarf Waterdog Necturus punctatus Found in clear, slow-moving waters like 
streams and springs. 

Southern Cricket 
Frog Acris gryllus gryllus Found in ponds, marshes, and shallow 

water with abundant vegetation. 

Pig Frog Rana grylio Found in ponds, swamps, and slow-moving 
waters with dense vegetation. 

River Frog Rana heckscheri Prefers flowing rivers, streams, and 
wetlands with shallow waters. 

Carpenter Frog Rana virgatipes Prefers wetland areas, swamps, and slow-
moving waters with ample cover. 



Appendix C: Environmental  pg. 19 

Bronze Frog Rana clamitans 
clamitans 

Found in ponds, lakes, and slow-moving 
streams. 

Bull Frog Rana catesbeiana Prefers ponds, lakes, and large slow-
moving bodies of water. 

Southern Leopard 
Frog Rana utricularia Common in wetlands, ponds, and marshes 

with dense vegetation. 

Pickerel Frog Rana palustris Found in clear, cool streams, ponds, and 
wetlands. 

Habitat 
Specialists 

American Alligator Alligator 
mississippiensis 

Prefers freshwater lakes, rivers, and 
wetlands with abundant vegetation. 

Carolina 
Diamondback 
Terrapin 

Malaclemys terrapin 
centrata 

Coastal salt marshes and estuaries with 
brackish water. 

Spotted Turtle Clemmys guttata Prefers freshwater wetlands, bogs, and 
slow-moving rivers. 

Eastern Chicken 
Turtle 

Deirochelys reticularia 
reticularia 

Found in freshwater ponds and marshes 
with dense aquatic vegetation. 

Striped Mud Turtle Kinosternon bauri Prefers slow-moving streams and 
freshwater marshes. 

Eastern Mud Turtle Kinosternon subrubrum Found in slow-moving streams, rivers, and 
ponds. 

Gulf Coast Spiny 
Softshell 

Trionyx spiniferus 
asperus 

Found in rivers, lakes, and shallow aquatic 
environments with sandy bottoms. 

Eastern Box Turtle Terrapene carolina 
carolina 

Prefers woodlands, forests, and areas with 
plenty of ground cover and access to 
water. 

Eastern Glass Lizard Ophisaurus ventralis Found in forests and grasslands, with a 
preference for dry, sandy soils. 

Rough Earth Snake Virginia striatula Prefers forested areas, grassy fields, and 
areas with decaying plant material. 

Eastern Worm Snake Carphophis amoenus 
amoenus 

Prefers moist, wooded habitats, often 
under leaves or logs. 

Southern Hognose 
Snake Heterodon simus Found in sandhills, pine forests, and 

scrubby habitats with sandy soils. 
Eastern Hognose 
Snake Heterodon platyrhinos Prefers dry, sandy habitats like grasslands 

and scrublands. 
Northern Scarlett 
Snake Cemophora copei copei Prefers dry, open habitats like pine forests 

and sandhills. 
Glossy Crayfish 
Snake Regina rigida Prefers freshwater wetlands and slow-

moving streams with abundant crayfish. 
Carolina Black 
Swamp Snake 

Seminatrix pygaea 
paludis 

Found in swampy areas and wetlands with 
slow-moving waters. 

Southern Black Racer Coluber priapus priapus Prefers open woodlands, grasslands, and 
scrubby areas with plenty of cover. 

Eastern Coachwhip Masticophis flagellum 
flagellum 

Prefers open, dry habitats like grasslands, 
scrub, and sandy areas. 
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Rainbow Snake Farancia erytrogramma 
erytrogramma 

Found in slow-moving rivers, swamps, and 
marshes with aquatic vegetation. 

Eastern Mud Snake Farancia abacura 
abacura 

Prefers slow-moving, stagnant waters in 
marshes and wetlands. 

Eastern Coral Snake Micrurus fulvius fulvius Prefers dry woodlands and forests with 
loose, sandy soils. 

Greater Siren Siren lacertina Found in slow-moving rivers, swamps, and 
marshes with low-lying vegetation. 

Eastern Lesser Siren Siren intermedia 
intermedia 

Prefers shallow, slow-moving waters with 
mud or soft bottoms. 

Eastern Tiger 
Salamander Ambystoma tigrinum Found in wetlands, marshes, and breeding 

ponds in forested areas. 

Spotted Salamander Ambystoma maculatum Found in deciduous forests, breeding in 
vernal pools and ponds. 

Marbled Salamander Ambystoma opacum Prefers wooded areas with access to 
temporary ponds for breeding. 

Southern Dusky 
Salamander 

Desmognathus 
auriculatus 

Found in moist, wooded habitats and 
streams with rocky or muddy bottoms. 

Eastern Mud 
Salamander 

Pseudotriton montanus 
montanus 

Prefers moist habitats such as marshes, 
swamps, and slow-moving waters. 

Three-lined 
Salamander 

Eurycea longicauda 
guttolineata 

Prefers cool, clear streams and wetlands 
with aquatic vegetation. 

Dwarf Salamander Eurycea quadridigitata Found in moist, damp environments with 
access to small streams or marshes. 

South Carolina Slimy 
Salamander Plethodon variolatus Prefers moist, shaded forested habitats 

with abundant cover. 
Southern Two-lined 
Salamander Eurycea cirrigera Found in cool, moist streams and spring-

fed streams in wooded areas. 

Broken-striped Newt Notophthalmus 
viridescens dorsalis 

Prefers cool, clear, slow-moving waters in 
forested areas. 

Sources: USFWS 2008 

B.8 ESA-listed Species 

Table B-8: Federally listed threatened and endangered species under jurisdiction of the Services in the 
study area. 

Common Name Scientific Name Status
1 

Presence in 
Study Area2 Jurisdiction 

Atlantic sturgeon Acipenser oxyrinchus E, CH Y NMFS 
Shortnose sturgeon Acipenser brevirostrum E Y NMFS 
Wood stork Mycteria americana T Y USFWS 
Eastern black rail Laterallus jamaicensis jamaicensis T U USFWS 
Red-cockaded woodpecker Picoides borealis E Y USFWS 
Piping plover Charadrius melodus T N USFWS 
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Red knot Calidris canutus rufa T R USFWS 
Northern long-eared bat Myotis septentrionalis E U USFWS 
Tricolored bat Perimyotis subflavus PE U USFWS 
West Indian manatee Trichechus manatus E Y USFWS 
Green sea turtle Chelonia mydas T N USFWS/NMFS 
Kemp's ridley sea turtle Lepidochelys kempii E N USFWS/NMFS 
Leatherback sea turtle Dermochelys coriacea E N USFWS/NMFS 
Loggerhead sea turtle Caretta caretta T N USFWS/NMFS 
Magnificent Ramshorn Planorbella magnifica E N USFWS 
Monarch butterfly Danaus plexippus PT Y USFWS 
American chaffseed Schwalbea americana E U USFWS 
Pondberry Lindera melissifolia E U USFWS 
Cooley’s Meadowrue Thalictrum cooleyi E N USFWS 
Rough-leaved Loosestrife Lysimachia asperulaefolia E N USFWS 
Canby’s dropwort Oxypolis canbyi E U USFWS 
1Status designations are abbreviated as follows: E – Endangered, PE - Proposed Endangered, T – Threatened, and PT – Proposed 
Threatened 
2Presence indicators are abbreviated as follows: documented in study area (Y), presence possible, but not well documented in 
study area (U), presence is rare (R), no presence documented in study area (N) 

C GREENHOUSE GAS ANALYSIS – RECOMMENDED PLANS 

This section provides a detailed quantitative analysis of greenhouse gas (GHG) emissions to supplement 
the qualitative discussion in Section 4.2 of the main report. This analysis is provided for informational 
purposes to fully disclose the potential impacts of the federal action under NEPA. The analysis estimates 
the carbon dioxide equivalent (CO2e) emissions from construction and operational activities for the 
recommended plan. 
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Relief Bridges Construction 4 Months
Onroad Equipment Name Equipment Quantity Hours Per Day Days In Use Total Hours
Flatbed Truck 2.00                                                         8.00                                         20.00                                       160.00                                                             
Dump Truck - for hauling material away 1.00                                                         8.00                                         60.00                                       480.00                                                             
Boom Truck (not based on MPG) 1.00                                                         8.00                                         100.00                                     800.00                                                             
Nonroad Equipment Name
Boring Machine 1.00                                                         8.00                                         100.00                                     800.00                                                             
Crawler Crane 1.00                                                         2.00                                         30.00                                       60.00                                                              
Onroad Equipment Name (Cont.) GPH Fuel Type Fuel Volume Vehicle Type
Flatbed Truck 2.28                                                         Regular 364.68                                     Gasoline Heavy-Duty Vehicle (assumed 2015)
Dump Truck - for hauling material away 4.86                                                         Diesel 2,333.82                                  Medium- and Heavy-Duty Vehicles
Boom Truck (not based on MPG) 10.85                                                       Diesel 8,680.00                                  Medium- and Heavy-Duty Vehicles
Nonroad Equipment Name (Cont.)
Boring Machine 4.41                                                         Diesel 3,525.64                                  Construction/Mining Equipment (Diesel Equip.)
Crawler Crane 5.41                                                         Diesel 324.86                                     Construction/Mining Equipment (Diesel Equip.)
Onroad Equipment Name (Cont.) Estimated Fuel Economy (MPG) Estimated Vehicle-Miles Emissions Factor CO2 (g/G) Emissions Factor CH4 (g/vehicle-mile)
Flatbed Truck 5.50 2,005.74                                  8,078.00                                  0.03                                                                
Dump Truck - for hauling material away 5.00 11,669.10                                 10,210.00                                 0.01                                                                
Boom Truck (not based on MPG) 5.00 43,400.00                                 10,210.00                                 0.01                                                                
Nonroad Equipment Name (Cont.) Estimated Fuel Economy (MPG) Emissions Factor CO2 (g/G) Emissions Factor CH4 (g/G)
Boring Machine - - 10,210.00                                 1.01
Crawler Crane - - 10,210.00                                 1.01
Onroad Equipment Name (Cont.) Emissions Factor N2O (g/vehicle-mile) Emissions (g) CO2 Emissions (g) CH4 Emissions (g) N20
Flatbed Truck 2.10E-03 2,945,922.88                            66.59                                       4.21                                                                
Dump Truck - for hauling material away 0.04                                                         23,828,288.55                          110.86                                     502.94                                                             
Boom Truck (not based on MPG) 0.04                                                         88,622,800.00                          412.30                                     1,870.54                                                          
Nonroad Equipment Name (Cont.) Emissions Factor N2O (g/G) Emissions (g) CO2 Emissions (g) CH4 Emissions (g) N20
Boring Machine 0.94 35,996,760.45                          3,560.89                                  3,314.10                                                          
Crawler Crane 0.94 3,316,870.27                            328.11                                     305.37                                                             

Proposed Action Alternative Emissions Total (g) Emissions Total (lbs) Emissions Total (Metric tons)
CO2 154,710,642.16                                        341,078.86                               0.34
CH4 4,478.75                                                  9.87                                         9.87E-06
N2O 5,997.16                                                  13.22                                       1.32E-05

O&M Annually over 50 year Life Span
Onroad Equipment Name Equipment Quantity Hours Per Day Days In Use Total Hours
Dump Truck 1.00                                                         8.00                                         50.00                                       400.00                                                             
Nonroad Equipment Name
Excavator 1.00                                                         8.00                                         50.00                                       400.00                                                             
Onroad Equipment Name (Cont.) GPH Fuel Type Fuel Volume Vehicle Type
Dump Truck 4.86                                                         Diesel 1,944.85                                  Medium- and Heavy-Duty Vehicles
Nonroad Equipment Name (Cont.)
Excavator 2.28                                                         Diesel 911.71                                     Construction/Mining Equipment (Diesel Equip.)
Onroad Equipment Name (Cont.) Estimated Fuel Economy (MPG) Estimated Vehicle-Miles Emissions Factor CO2 (g/G) Emissions Factor CH4 (g/vehicle-mile)
Dump Truck 5.00                                                         9,724.25                                  10,210.00                                 0.01
Nonroad Equipment Name (Cont.) Estimated Fuel Economy (MPG) Emissions Factor CO2 (g/G) Emissions Factor CH4 (g/G)
Excavator - - 10,210.00                                 1.01
Onroad Equipment Name (Cont.) Emissions Factor N2O (g/vehicle-mile) Emissions (g) CO2 Emissions (g) CH4 Emissions (g) N20
Dump Truck 0.04 19,856,907.13                          92.380375 419.115175
Nonroad Equipment Name (Cont.) Emissions Factor N2O (g/G) Emissions (g) CO2 Emissions (g) CH4 Emissions (g) N20
Excavator 0.94 9,308,576.58                            920.83                                     857.01                                                             

Proposed Action Alternative Emissions Total (g) Emissions Total (lbs) Emissions Total (Metric tons) Total 50 yrs
CO2 29,165,483.70                                         64,298.94                                 0.06 3.21
CH4 1,013.21                                                  2.23                                         2.23E-06 1.12E-04
N2O 1,276.12                                                  2.81                                         2.81E-06 1.41E-04

Weir Removal Construction (no O&M) 6 Months
Onroad Equipment Name Equipment Quantity Hours Per Day Days In Use Total Hours
Dump Truck 1.00                                              8.00                                60.00                                        480.00                                                     
Nonroad Equipment Name
Excavator 2.00                                              8.00                                60.00                                        480.00                                                     
Crawler Crane 1.00                                              2.00                                5.00                                          10.00                                                       
Dozer 1.00                                              4.00                                5.00                                          20.00                                                       
Onroad Equipment Name (Cont.) GPH Fuel Type Fuel Volume Vehicle Type
Dump Truck 4.86                                              Diesel 2,333.82                                   Medium- and Heavy-Duty Vehicles
Nonroad Equipment Name (Cont.)
Excavator 5.39                                              Diesel 2,589.19                                   Construction/Mining Equipment
Crawler Crane 5.41                                              Diesel 54.14                                        Construction/Mining Equipment
Dozer 4.41                                              Diesel 88.14                                        Construction/Mining Equipment
Onroad Equipment Name (Cont.) Estimated Fuel Economy (MPG) Estimated Vehicle-Miles Emissions Factor CO2 (g/G) Emissions Factor CH4 (g/vehicle-mile)
Dump Truck 5.00                                              11,669.09                        10,210.00                                 0.01                                                        
Nonroad Equipment Name (Cont.) Emissions Factor CO2 (g/G) Emissions Factor CH4 (g/G)
Excavator - - 10,210.00                                 1.01                                                        
Crawler Crane - - 10,210.00                                 1.01                                                        
Dozer - - 10,210.00                                 1.01                                                        
Onroad Equipment Name (Cont.) missions Factor N2O (g/vehicle-mi Emissions (g) CO2 Emissions (g) CH4 Emissions (g) N20
Dump Truck 0.04                                              23,828,288.55                 110.86                                      502.94                                                     
Nonroad Equipment Name (Cont.) Emissions Factor N2O (g/G) Emissions (g) CO2 Emissions (g) CH4 Emissions (g) N20
Excavator 0.94                                              26,435,621.62                 2,615.08                                   2,433.84                                                  
Crawler Crane                                               0.94 552,811.71                      54.69                                        50.90                                                       
Dozer 0.94                                              899,919.01                      89.02                                        82.85                                                       

Proposed Action Alternative Emissions Total (g) Emissions Total (lbs) Emissions Total (Metric tons)
CO2 51,716,640.90                               114,015.77                      0.11
CH4 2,869.65                                       6.33                                6.33E-06
N2O 3,070.52                                       6.77                                6.77E-06
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D AGENCY SCOPING AND ICT MEETING RECORD 

The following is a list of local governments included in initial scoping and/or additional Interagency 
Coordination Team (ICT) meetings where representatives which were invited after initial scoping are 
indicated by the date invitations were sent. Please see further records below of invitations and meeting 
notes. These were also recipients of the draft FR/EA distributed on October 9, 2024. 

Horry County 

City of Conway 

The following is a list of all agencies included in initial scoping and/or additional ICT meetings where 
representatives which were invited after initial scoping are indicated by the date invitations were sent. 
Please see further records below of invitations and meeting notes. These were also recipients of the draft 
FR/EA distributed on October 9, 2024. 

National Marine Fisheries Service (NMFS) 

Habitat Conservation Division 

Office of Protected Resources 

National Park Service 

South Carolina Department of Archives and History (SCDAH) 

South Carolina Department of Environmental Services (SCDES) 

Bureau of Coastal Management 

Bureau of Water 

South Carolina Department of Natural Resources (SCDNR) 

Office of Environmental Programs 

Hydrology Section 

State Climatology Office 

US Department of Agriculture Natural Resources Conservation Service 

US Environmental Protection Agency (EPA) 

US Geological Survey 

US Fish and Wildlife Service (USFWS) 

South Carolina Ecological Services Field Office 
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Waccamaw River National Wildlife Refuge 

The following non-government organizations were also recipients of the draft FR/EA: 

The Nature Conservancy 

Audubon South Carolina 

South Carolina Coastal Conservation League 

South Carolina Wildlife Federation 

South Carolina Sierra Club 
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E FISH AND WILDLIFE COORDINATION ACT REPORT COMPLIANCE RECORD 



Appendix C: Environmental  pg. 73 



Appendix C: Environmental  pg. 74 



Appendix C: Environmental  pg. 75 



Appendix C: Environmental  pg. 76 



Appendix C: Environmental  pg. 77 



Appendix C: Environmental  pg. 78 



Appendix C: Environmental  pg. 79 



Appendix C: Environmental  pg. 80 



Appendix C: Environmental  pg. 81 



Appendix C: Environmental  pg. 82 



Appendix C: Environmental  pg. 83 



Appendix C: Environmental  pg. 84 



Appendix C: Environmental  pg. 85 



Appendix C: Environmental  pg. 86 



Appendix C: Environmental  pg. 87 



Appendix C: Environmental  pg. 88 



Appendix C: Environmental  pg. 89 



Appendix C: Environmental  pg. 90 



Appendix C: Environmental  pg. 91 



Appendix C: Environmental  pg. 92 



Appendix C: Environmental  pg. 93 



Appendix C: Environmental  pg. 94 



Appendix C: Environmental  pg. 95 



Appendix C: Environmental  pg. 96 



Appendix C: Environmental  pg. 97 



Appendix C: Environmental  pg. 98 



Appendix C: Environmental  pg. 99 



Appendix C: Environmental  pg. 100 



Appendix C: Environmental  pg. 101 



Appendix C: Environmental  pg. 102 



Appendix C: Environmental  pg. 103 



Appendix C: Environmental  pg. 104 



Appendix C: Environmental  pg. 105 



Appendix C: Environmental  pg. 106 



Appendix C: Environmental  pg. 107 



Appendix C: Environmental  pg. 108 



Appendix C: Environmental  pg. 109 



Appendix C: Environmental  pg. 110 



Appendix C: Environmental  pg. 111 



Appendix C: Environmental  pg. 112 



Appendix C: Environmental  pg. 113 



Appendix C: Environmental  pg. 114 



Appendix C: Environmental  pg. 115 



Appendix C: Environmental  pg. 116 



Appendix C: Environmental  pg. 117 



Appendix C: Environmental  pg. 118 



Appendix C: Environmental  pg. 119 



Appendix C: Environmental  pg. 120 



Appendix C: Environmental  pg. 121 



Appendix C: Environmental  pg. 122 



Appendix C: Environmental  pg. 123 

 



Appendix C: Environmental  pg. 124 

 



Appendix C: Environmental  pg. 125 

 



Appendix C: Environmental  pg. 126 

 



Appendix C: Environmental  pg. 127 

 



Appendix C: Environmental  pg. 128 



Appendix C: Environmental  pg. 129 



Appendix C: Environmental  pg. 130 



Appendix C: Environmental  pg. 131 



Appendix C: Environmental  pg. 132 



Appendix C: Environmental  pg. 133 



Appendix C: Environmental  pg. 134 



Appendix C: Environmental  pg. 135 



Appendix C: Environmental  pg. 136 



Appendix C: Environmental  pg. 137 



Appendix C: Environmental  pg. 138 



Appendix C: Environmental  pg. 139 



Appendix C: Environmental  pg. 140 



Appendix C: Environmental  pg. 141 



Appendix C: Environmental  pg. 142 



Appendix C: Environmental  pg. 143 



Appendix C: Environmental  pg. 144 



Appendix C: Environmental  pg. 145 



Appendix C: Environmental  pg. 146 



Appendix C: Environmental  pg. 147 



Appendix C: Environmental  pg. 148 



Appendix C: Environmental  pg. 149 



Appendix C: Environmental  pg. 150 



Appendix C: Environmental  pg. 151 



Appendix C: Environmental  pg. 152 



Appendix C: Environmental  pg. 153 



Appendix C: Environmental  pg. 154 



Appendix C: Environmental  pg. 155 



Appendix C: Environmental  pg. 156 



Appendix C: Environmental  pg. 157 



Appendix C: Environmental  pg. 158 



Appendix C: Environmental  pg. 159 



Appendix C: Environmental  pg. 160 



Appendix C: Environmental  pg. 161 



Appendix C: Environmental  pg. 162 



Appendix C: Environmental  pg. 163 



Appendix C: Environmental  pg. 164 



Appendix C: Environmental  pg. 165 



Appendix C: Environmental  pg. 166 



Appendix C: Environmental  pg. 167 



Appendix C: Environmental  pg. 168 



Appendix C: Environmental  pg. 169 



Appendix C: Environmental  pg. 170 



Appendix C: Environmental  pg. 171 



Appendix C: Environmental  pg. 172 



Appendix C: Environmental  pg. 173 



Appendix C: Environmental  pg. 174 



Appendix C: Environmental  pg. 175 



Appendix C: Environmental  pg. 176 

  



Appendix C: Environmental  pg. 177 

F CLEAN WATER ACT COMPLIANCE RECORD 
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G ESA COMPLIANCE RECORD 
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H CZMA COMPLIANCE RECORD 
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I MSA COMPLIANCE RECORD 
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J FPPA COMPLIANCE RECORD 
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K PUBLIC COMMENT PERIOD RECORD 

This record contains a compilation of all substantive public comments received during the formal public 
comment period for the Waccamaw River Flood Risk Management Study Draft Environmental 
Assessment, which extended from September 9, 2024, to October 9, 2024. All comments received have 
been carefully reviewed and considered by USACE in the preparation of the Final EA. Comments deemed 
unsubstantial have been omitted from this appendix. 

Substantive comments are presented chronologically by the date of submission. Each comment is 
followed by the agency's response. For comments submitted as larger files or attachments, a summary of 
the comment will be provided, and the full submission will be maintained in the administrative record and 
available upon request. 

Public Comments and Corresponding Responses 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 17, 2024 

Method of Submission: Hand-written / Email 

Comment: 

"Please do something about Buck Creek, especially where it tries to flow into the Waccamaw just before 
one of the Route 9 bridges, but can't, so it backs up. Very fast growing area. Population will double or 
triple. Hello Mr. Wilkes, I had the pleasure of meeting you at Wednesday’s valuable and informative 
community meeting in Longs / Little River concerning the four-year study of flood mitigation efforts. I 
believe the miles-long Buck Creek, with its own tributaries feeding it, is our problem, specifically where it 
ends at the Waccamaw River, I believe just a fraction of a mile south of us, and the Waccamaw’s refusal 
to let Buck Creek water in, causing flooding in our area. Can the Waccamaw be deepened and/or widened 
for a distance to allow Buck Creek in? Can Buck Creek be dammed or a reservoir for temporary storage be 
added at a certain point or points? I have begun to read the draft report online and was encouraged to 
see ideas of what could be done and the benefits it would bring (I do like the idea of a floodwall around 
Aberdeen), but I was discouraged to see such low weight / net negative benefit given to them for Longs. 
The population of Longs is projected to double and triple in the coming years and decades with all the 
residential and commercial structures sure to be added. While it may seem sparsely populated now (it 
isn’t), it will not remain this way. We need to stay ahead of the curve. I have no hope our County will 
undertake anything for the Route 9 Corridor in Longs on its own. Thank you kindly for your and the Corps’ 
interest and help." 

Agency Response: 

Backwater effects near Buck Creek’s confluence with the Waccamaw River were recognized in the study 
but large-scale channel modifications were found infeasible due to cost and potential environmental 
impacts. Reservoir or dam concepts were not feasible due to land and topographic constraints. Population 
growth is acknowledged; local reassessment may support future mitigation opportunities. 

Commenter Name/Affiliation: Public Commenter 
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Date Submitted: September 19, 2024 

Method of Submission: Email 

Comment: 

"Good luck convincing anyone that dredging the ICW will cause saltwater intrusion. The USACOE has never 
done any maintenance work on the basin, which is why the river banks are severely eroded and littered 
with tree debris. Until the water actually moves at Conway when its low tide at Georgetown there’s more 
dredging and debris removal required. Today, the water doesn’t move at Georgetown when it’s low tide 
at Georgetown causing a perched water table year round, which negatively impacts the operation of 
septic tanks inland. It’s the Waccamaw River-not an enlargement of Lake Waccamaw. Good luck trying to 
BS your way out of this one." 

Agency Response: 

Deepening of a tidal river such as the Waccamaw River would not increase its storage capacity to reduce 
flood waters. With deepening, total water levels would equilibrate over a tidal cycle that would not allow 
for additional rainfall and overland flow to stay in the river. Deepening also raises saltwater intrusion 
concerns related to potential long-term changes in salinity gradients and groundwater levels, which can 
vary with dredging location, depth, and connectivity. Dredging of the AIWW by USACE is for navigation 
purposes, not flood control. Concerns about sedimentation and tidal dynamics on septic impacts are 
noted for coordination with relevant agencies. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 19, 2024 

Method of Submission: Public Comment 

Comment: 

"There are 2 issues. Approving sub-standard rain water remediation in new developments and flood 
control due to rising rivers. These cheap builders have no care for their buyers after they get their 
money...and are leaving them in horrific conditions due to inadequate retention ponds and poor grading. 
This rain issue needs to be address as much as river flooding does." 

Agency Response: 

While this study focuses on large-scale river flooding, stormwater and floodplain management standards 
for new development are under local and state jurisdiction. Horry County has strengthened its local 
requirements by implementing recommendations from their 2022 Flood Resilience Master Plan including 
supplemental flood zones, increased freeboard, and compensatory storage requirements. USACE 
continues to encourage our local and state partners to utilize a comprehensive approach to flood risk 
management. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 19, 2024 
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Method of Submission: Public Comment 

Comment: 

"I live in the Little Lamb community which is about 1/2 mile from the Bucksport community. The Big Bull 
landing road that you are allowing Horry County to dam up is going to divert all of the flood waters that 
used to go into the Bucksport community to now go into our community. Our community is sometimes 
referred to as the Little Lamb community and the only thing that separates the two communities is the 
Big Bull Landing Road that you are daming up and hwy. 701. We believe that daming that dirt road up is 
not only unethical but that it is also unlawful according to state and federal laws because it will divert the 
natural flow of storm waters from their community into ours. The daming up of this road was done 
without any kind of permits which was also against the law . We have tried numerous times to bring this 
to the attention of the Army Corp of Engineers , DHEC, Horry County Council, the Horry County Emergency 
Management and others which was all to no avail." 

Agency Response: 

The Big Bull Landing Road project that is referred to is not a product of the current Waccamaw River Flood 
Risk Management Study. The Big Bull Landing Road project is a Horry County project that was planned 
prior to the start of this joint USACE and Horry County feasibility study and has since been completed. The 
current study did not result in justification for any additional flood risk reduction measures for investment 
by the Federal Government. However, a recommendation for consideration by Horry County and other 
partners for restoration of natural flow and ecosystem functions in Cowford Swamp could benefit the 
Little Lamb community area. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 20, 2024 

Method of Submission: Public Comment 

Comment: 

"The overdevelopment in Horry County will continue to exacerbate the flooding problems along the 
Waccamaw River, causing more costly damage in the future. Nature-based solutions must be a part of the 
conversation if we are serious about sustainable flood risk management. The Waccamaw River Flood Risk 
Management Study brings much-needed attention to flood mitigation, but a critical aspect missing from 
the study is the emphasis on natural solutions like wetlands and floodplain protections. Wetlands act as 
nature’s flood control system, absorbing and storing excess water during heavy rainfall, while floodplains 
provide a necessary space for rivers to overflow safely. Unfortunately, Horry County has been 
experiencing rampant overdevelopment, which is putting more pressure on these natural flood defenses. 
Allowing unchecked development in wetlands and flood-prone areas only increases the risk of flooding 
and worsens its impact on communities. There should be no development in wetlands, and stronger 
buffer zones must be established as a necessity to protect both the environment and people’s property. 
Without these protections, the overdevelopment in Horry County will continue to exacerbate the flooding 
problems along the Waccamaw River." 

Agency Response: 
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USACE acknowledges the comments regarding overdevelopment in Horry County and the role of nature-
based solutions, such as wetlands and floodplain protection, in flood risk management. The importance 
of protecting natural flood defenses is understood. 

USACE evaluates a range of alternatives, including nature-based solutions, within its flood risk 
management studies. In this study, specific nature-based solutions were considered during the initial 
formulation of alternatives. "Water farming" was evaluated in both the Longs/Red Bluff and Bucksport 
areas. These measures were screened out due to incompatibilities with existing land uses. In Longs/Red 
Bluff, the proposed measure overlapped with state-owned conservation land, which would conflict with 
existing land restrictions. In Bucksport, the measure overlapped with a Wastewater Treatment Plant, 
posing potential environmental risks. 

Concepts such as channel benching, which can provide localized flood risk reduction, were also studied. 
While considered, channel benching was not recommended for federal investment because it did not 
demonstrate sufficient flood risk reduction benefits to justify the federal cost under current economic 
criteria. 

While some nature-based solutions may not meet the federal economic justification criteria for large-
scale federal projects, they can be effective at a localized level. Local entities, such as Horry County and 
community groups, are encouraged to consider and implement such solutions, including channel 
benching, wetland restoration, and establishing buffer zones, as part of their flood risk management 
efforts. 

The study focuses on identifying federally justifiable solutions. Comprehensive flood risk management 
requires a multi-faceted approach involving local planning, land-use policies, and investment in various 
solutions, both structural and nature-based. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 21, 2024 

Method of Submission: Public Comment 

Comment: 

"Why can't Duke Energy be responsible for their own flood water instead of releasing it to the Waccamaw 
River?" 

Agency Response: 

The Waccamaw Flood Risk Management Study focuses on understanding and mitigating flood risks in the 
Waccamaw River Basin, especially in Horry County and surrounding communities. While concerns about 
upstream water releases, such as those from Duke Energy facilities, are understandable, it’s important to 
clarify that: 

1. Horry County maintains communication with Duke Energy to understand the timing and volume of 
intended releases, and these discussions are taken into account when modeling river responses and 
evaluating potential flood risk scenarios. However, controlling or altering Duke Energy's release 
operations is outside the scope and authority of this study. 
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2. It’s also important to note that releases from upstream reservoirs do not necessarily equate to 
increased flood risk in the Waccamaw. The Waccamaw River is a naturally slow-draining system with a 
large floodplain, and much of its flood behavior is influenced by local rainfall and backwater effects not 
just upstream inflows. 

Ultimately, the purpose of the FRM study is to identify feasible, locally-supported solutions to reduce 
flood risk in the Waccamaw Basin.  

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 22, 2024 

Method of Submission: Public Comment 

Comment: 

"I do not have a solution but the water released from the NC dams needs to be converted to other areas 
instead of to the Pee Dee River, then into the Waccamaw, then into the ICW, for Socastee (which I live in 
Rosewood), the Waccamaw runs into the ICW right past Enterprise Landing, then we get the water running 
down from Little River,& @ high tide tide the Atlantic Ocean backs us into the ICW flooding out Rosewood 
& some other development in Socastee. There has to be a solution instead of constantly letting Rosewood 
flood. Build a wall along the ICW in the lower parts of Socastee & close off the boat ramp, that might help, 
since almost every area & development plus Myrtle Beach runs their water into the ICW. There has to be 
a solution, for we are tired of the constantly flooding of our homes." 

Agency Response: 

USACE acknowledges the hardship repetitive flooding from major storm events causes in the Socastee 
area. The study considered several structural options both on a large scale and more specifically in the 
Socastee area. The recommended plan includes targeted improvements to reduce backwater flooding in 
the Waccamaw River and Socastee Creek. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: September 27, 2024 

Method of Submission: Public Comment 

Comment: 

"I have lived in the Bucksport section of Horry County for over 30 years and I am very strongly opposed to 
the damming up of the Big Bull Landing Road project. This dam will definitely fix the flooding problem for 
one part of the Bucksport Community but will overwhelm the western section of the Bucksport 
Community with additional flood waters. During a major flood my house, property and road has 3 feet of 
flood water and is up to the edge of the door of my house and with the additional water that this dam will 
divert into my community it will be knee deep in my living room. You all have not done a legitimate study 
or else y'all would already know this. It is against the law to divert flood water from one area of the 
Bucksport Community onto other people's property that live in the other part of the Bucksport 
Community but that is exactly what you all are doing with this dam." 
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Agency Response: 

Numerous comments were received regarding the Big Bull Landing Road project and concerns related to 
potential flooding in the Little Lamb community. The Big Bull Landing Road project that is referred to is 
not a product of the current Waccamaw River Flood Risk Management Study. The Big Bull Landing Road 
project is a Horry County project that was planned prior to the start of this joint USACE and Horry County 
feasibility study and has since been completed. The current study did not result in justification for any 
additional flood risk reduction measures for investment by the Federal Government. However, a 
recommendation for consideration by Horry County and other partners for restoration of natural flow and 
ecosystem functions in Cowford Swamp as a whole could benefit the Little Lamb community area. 

Commenter Name/Affiliation: Organization Commenter (Horry County Rising, Inc.) 

Date Submitted: October 08, 2024 

Method of Submission: File Submission 

Comment: 

Please note: The following is a summary of comments submitted by President and Founder of Horry County 
Rising, Inc. The full document is available in the administrative record. 

Horry County Rising, Inc. submitted comments emphasizing the need for compassion, equity, and a 
broader perspective in the Waccamaw River Flood Risk Management Study's benefit-cost analysis (BCA). 
The comments argue that the USACE should consider non-monetary benefits, such as human safety, 
mental health, and community resilience, which are often overlooked in traditional BCAs. 

The submission highlights the significant financial impact of flooding on Horry County households, citing 
the Horry County Climate Cost Project survey. This survey revealed substantial out-of-pocket expenses, 
wealth losses, and declines in home values for flood-affected families, even those receiving FEMA aid. The 
comments urge USACE to incorporate a comprehensive range of economic impacts in its BCA, including 
lost income, lost wages, emergency expenses, and increased household costs, especially for 
disadvantaged communities. 

The submission stresses the importance of prioritizing public safety and recognizing the emotional impact 
of flooding on affected families. It argues that USACE's framework should account for the value residents 
place on safety and well-being, and that decisions should not solely rely on cost-benefit calculations. The 
comments also advocate for considering non-structural alternatives, such as home elevations and 
floodplain acquisitions, to enhance community resilience. 

The submission calls for enhanced community engagement in flood mitigation efforts and highlights the 
need for consistency among federal agencies in their approaches to calculating project benefits and costs. 
It encourages USACE to follow updated federal guidelines for BCA, as outlined in OMB Circulars A-4 and 
A-94, and to consider a broader set of benefits, including ecosystem services and the potential costs and 
benefits of water resources investments. Finally, the submission concludes by questioning the moral 
philosophy underlying cost-benefit analysis, particularly in situations where the safety and well-being of 
flood-affected families are at stake. It urges USACE to consider ethical and moral dimensions in decision-
making and to uphold its responsibility to ensure citizens' rights to live in homes that are safe from 
flooding. 
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Agency Response: 

USACE acknowledges the comment submitted by Horry County Rising, Inc. regarding the Waccamaw River 
Flood Risk Management Study. The comment provides valuable insight into the concerns of communities 
impacted by flooding. 

USACE Charleston District follows an established planning process that considers social, environmental, 
and equity factors in assessing flood risk management solutions. This process is governed by federal laws, 
policies, regulations, and guidance, including Executive Orders, Engineer Regulations, and Planning 
Bulletins. The study adhered to federal benefit-cost analysis requirements as outlined in OMB Circular A-
94 and USACE guidelines. 

While current federal guidance encourages more inclusive evaluation and comprehensive benefits 
analysis, USACE is actively working to enhance its methodologies for documenting and incorporating a 
wider range of benefits in decision-making. In this study, comprehensive benefits were evaluated 
qualitatively, acknowledging the numerous impacts and benefits that are difficult to quantify but affect 
residents experiencing flooding. Other social effects were also evaluated to assess the comparative 
benefits and impacts of proposed alternatives against the future without project condition. 

The study did consider non-structural and nature-based measures where feasible. The USACE is 
responsible for identifying effective and efficient solutions to water resource problems through 
comprehensive analysis. 

USACE recognizes that holistic community resilience requires a collaborative effort across government 
agencies, industry, and public-private partnerships. The comments provided by Horry County Rising, Inc. 
will be shared with USACE leadership for consideration in future policy development. The suggested 
expanded framework and deeper community engagement may inform future efforts. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: October 09, 2024 

Method of Submission: Public Comment 

Comment: 

"Our biggest disappointment centers around the limited evaluation of the impact of land use on flooding, 
specifically the destruction of the watershed’s floodplain and wetlands and the impact of loss of these 
functional wetlands on flood protection. Given the ecosystem services that our floodplain and wetlands 
provide, it is critical that Horry County focuses on their preservation, restoration, and creation. 

There is minimal evaluation and identification of natural or nature-based solutions. While we support 
certain strategies that Horry County has outlined (riparian and wetland buffers, preserving mature tree 
canopy stands, resilient subdivision design standards, land conservation collaborations), we are 
disappointed that more nature-based solutions were not identified and evaluated.  

The only nature-based measure identified for the Bucksport area (watershed storage) was retained. The 
focus was on restricting land use in low-lying, undeveloped tracts to temporarily store runoff and control 
dissipation. There are other nature-based measures, including Regenerative Stormwater Conveyance. 
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Given its proven technology, we encourage the Study Team to evaluate this nature-based solution. A 
regenerative stormwater conveyance system in Cowford Swamp would benefit the Bucksport community. 
With the removal of legacy sediments, introduction of natural materials that enable better infiltration, 
and add native plant species that enable better uptake of floodwaters, it would reestablish the 
interconnection between the groundwater and surface water, expand the capacity of the overflow, 
restore subsurface lateral flow, and reduce flooding for a fraction of the cost of traditional structural and 
non-structural solutions. 

The only nature-based measure identified for the Conway area (watershed storage) were retained. In 
Conway, the focus was on restricting land use in low-lying, undeveloped tracts to temporarily store runoff 
and control dissipation when storm events are expected. We believe that there are other nature-based 
measures that should have been evaluated, including Regenerative Stormwater Conveyance. Given the 
proven technology of Restorative Stream Conveyance, we strongly encourage the Study Team to evaluate 
this nature-based solution to reduce the risk of flooding to the communities in the Conway area. This 
study area would benefit from an evaluation and implementation of a regenerative stormwater 
conveyance system. 

In Socastee there was no nature-based measure identified. We believe that there are nature-based 
measures that should have been evaluated, including Regenerative Stormwater Conveyance. Given the 
proven technology of Restorative Stream Conveyance, we encourage the Study Team to evaluate this 
nature-based solution to reduce the risk of flooding to the communities in the Socastee area. This study 
area would benefit from an evaluation and implementation of a regenerative stormwater conveyance 
system.  

Both of the Longs/Red Bluff measures identified as nature-based (natural material and watershed storage) 
were screened out as ineffective. We believe that there are nature-based measures that should have been 
evaluated, including Regenerative Stormwater Conveyance. Given the proven technology of Restorative 
Stream Conveyance, we strongly encourage the Study Team to evaluate this nature-based solution to 
reduce the risk of flooding to the communities in the Longs/Red Bluff areas. These communities would 
benefit from an evaluation and implementation of a regenerative stormwater conveyance system. 

There are many other nature-based measures that should have been evaluated, including regenerative 
stormwater conveyance, incorporating natural stream channel design techniques and materials while 
minimizing soil destabilization, vegetation disturbance and establishment of invasive plants while being 
generally less expensive than conventional stormwater projects.” 

Agency Response: 

While several NNBF concepts—such as watershed storage and channel benching—were evaluated, others 
like regenerative stormwater conveyance were not considered in this joint Federal and County study 
because stormwater management is a responsibility of local governments and not the Federal 
Government. However, local green infrastructure approaches for stormwater management hold promise 
and may be recommended as a result of this study for Horry County and other local jurisdictions and 
organizations to explore. 

Commenter Name/Affiliation: Agency Commenter (U.S. Environmental Protection Agency) 

Date Submitted: October 09, 2024 
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Method of Submission: Email 

Comment: 

"1. Water Quantity and Property: It is understood that the addition of relief bridges/cross drains in 
Conway aims to increase the conveyance of water through these areas where bottlenecking is occurring. 
This is anticipated to reduce the Water Surface Elevation (WSE) for 684 properties out of 1,684 properties; 
however, model results also indicate an increase in WSE for 200 properties. Additionally, model results 
for weir removal in Socastee Creek indicate a slight increase in WSE upstream and downstream of weir 1, 
which may potentially lead to flooding at some properties. Recommendation: Model outputs for the TSP 
should be further assessed to ascertain the impacts of increased WSE on properties within the study area. 
Potentially affected properties for selected alternative should be quantified and identified, and the degree 
of effect flooding may have on these properties specified in the final EA. Nonstructural measures such as 
elevating and/or floodproofing homes, businesses, and critical infrastructure may be warranted for 
properties impacted by increased WSE because of this project. 

2. Wetlands: According to Section 4.5.3.1 of the draft EA, “construction of relief bridges would result in 
three independent and fully functioning structures which would require <0.01 acres of wetland impacts.” 
The EPA acknowledges that the USACE has determined that this action is eligible for authorization under 
Nationwide Permit 14 – Linear Transportation Projects. The USACE has also determined the barrier 
removal in Socastee is eligible for authorization under NWP 53. Therefore, these actions would be 
performed in compliance with Clean Water Act Section 404(e) and the 404(b)(1) guidelines. Additionally, 
the USACE will consult with the South Carolina Department of Health and Environmental Control, to 
obtain a Clean Water Act 401 Water Quality Certification for the proposed project." 

Agency Response: 

The final analysis for the Tentatively Selected Plan (TSP) has undergone further refinement to minimize 
adverse impacts, including potential increases in Water Surface Elevation (WSE) for properties. Where 
unavoidable, potential induced flooding impacts will be addressed through appropriate mitigation 
measures. Regarding wetlands, USACE confirms compliance with Clean Water Act Section 404(e) and 
404(b)(1) guidelines for all proposed actions. Coordination with the South Carolina Department of 
Environmental Services for Section 401 Water Quality Certification has been completed. 

Commenter Name/Affiliation: Organization Commenter (Coastal Conservation League) 

Date Submitted: October 09, 2024 

Method of Submission: Public Comment 

Comment: 

"On behalf of the Coastal Conservation League, we request to be informed on any decisions made or 
updates pertaining to this study at trapperf@scccl.org and beckyr@scccl.org. First, we are concerned by 
the lack of public notification for the October 2024 results/draft report public meetings and resulting low 
attendance. The Conservation League would be happy to help advertise future meetings with more notice. 
During the public review and draft report meetings, Ms. Parish stated that in 100 years the floodplain of 
the Waccamaw River would only change in depth but not in width. Could you please explain this given the 
natural river swamp floodplain? Why are there no recommendations for Longs/Red Bluff and Bucksport? 
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Were there considerations made for underserved communities such as Bucksport? If Bucksport were to 
receive historical status, would the homes be more valuable and worthy of a project? Why were nature-
based projects not included in your study as solutions? -see below In Bucksport, the only viable solution 
just happens to be the Big Bull Landing Road elevation and canal project. Yet, at the prior meeting none 
of the USACE staffers present knew nothing about this county project nor was it identified on study maps. 
At what point did USACE decide to incorporate it into their study analysis? In the Conway area, clearing 
river debris and snags were considered to have low effect on flooding, yet Horry County claimed it would 
help when they did so north of Conway. Do we not want to slow the flow down and allow the floodplain 
to do its job? In Socastee, USACE is proposing to remove 2 weirs from a channel, yet the weirs were once 
a flood mitigation effort of USACE before the floodplain was developed. Why is USACE not helping guide 
the county to conserve the floodplain to combat flooding issues? (cont from above) Why not recommend 
a local wetland buffer ordinance to the county? Please consider adding funding for additional predictive 
forecasting gauges into your study and funding requests. On the Waccamaw, there is a gap between Longs 
and Conway as well as downstream in Socastee and Bucksport. More predictive forecasting gauges could 
help save lives and personal property from damage. Finally, were impacts of flooding based on FEMA 
maps or county supplemental flood zone mapping? Were more frequent and intense flooding events 
surpassing Hurricane Florence considered?" 

Agency Response: 

Our study focused on identifying and recommending federally justifiable solutions for flood risk 
management. This process is guided by USACE policy, which requires alternatives to demonstrate net 
economic benefits (i.e., monetized benefits exceeding costs) to be recommended for federal action, 
unless a specific exception is granted. Regarding Longs/Red Bluff and Bucksport, recommended plans 
were not identified because the evaluated alternatives did not demonstrate economic justification; their 
monetized benefits were not greater than their costs. While considerations were made for vulnerable or 
at-risk populations, these factors did not alter the economic justification (Net Economic Benefit, NED) 
analysis, which focuses on the monetization of benefits compared to costs for each action alternative. 
Furthermore, the potential for historical status for homes in Bucksport, from an NED perspective, would 
still base structure value on replacement cost less depreciation, likely yielding a similar economic outcome 
and an unjustified project under current criteria. 

The Big Bull Landing Road project in Bucksport is not a USACE Civil Works project and was not part of this 
study's scope, though its influence on potential cumulative impacts is noted. 

In Conway, while localized clearing of river debris and snags may offer some beneficial impacts, our studies 
indicate a limited effect on system-wide flood reduction. Our approach prioritizes maintaining efficient 
conveyance by allowing relief bridges and channels to function as designed, enabling the river to utilize 
its natural floodplain for storage and flow rather than creating artificial bottlenecks. This minimizes 
upstream backwater effects and improves system performance during flood events.  

Regarding Socastee, the study's proposed actions, including weir removal, are aimed at optimizing 
conveyance within the system to improve overall flood risk management. We recognize the importance 
of floodplain conservation and encourage local jurisdictions to pursue measures such as wetland buffer 
ordinances, as these are within their purview. 

Concerning nature-based solutions, these approaches were considered where practical and feasible 
within the scope of the study. Regarding the Waccamaw River floodplain, our modeling, based on 



Appendix C: Environmental  pg. 284 

topography and future land cover assumptions, indicated that changes in flood extent over a 100-year 
period would primarily be observed in depth rather than significant changes in width, given the natural 
river swamp floodplain. 

For flood impact assessments, the study utilized county flood zone mapping where available, and its risk 
framework included the evaluation of events exceeding the magnitude of Hurricane Florence. The 
suggestion for additional predictive forecasting gauges is valuable and may be considered in future 
coordination with relevant agencies such as NOAA and USGS. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: October 09, 2024 

Method of Submission: Public Comment 

Comment: 

Please note: The following is a summary of comments received. The full document is available in the 
administrative record. 

Comments received critiqued the USACE Waccamaw River Flood Risk Management Study for its limited 
scope and methodology. The comments emphasized the need for a systems approach incorporating all 
factors contributing to flooding, not just climate. The commenter argued for modeling the impacts of 
population growth, development, and land use changes, and for considering non-structural solutions. 

The comments criticized the reliance on outdated climate data and called for the use of the Fifth National 
Climate Assessment and the South Carolina Statewide Resilience Plan. The need for a comprehensive risk 
framework and a more accurate assessment of social vulnerability, particularly in Bucksport, was 
highlighted. 

Specific concerns included the lack of clear presentation of modeling results, inconsistent evaluation of 
alternatives, and failure to address the potential for compound flooding. The comments also questioned 
the exclusion of sensitivity analysis results showing the impact of increased rainfall. The commenter urged 
a more proactive approach focused on reducing the causes of flooding, not just adapting to its impacts. 

Agency Response: 

While the current study scope was constrained by available data, time, and feasibility limitations, many 
of the suggestions—especially related to long-term modeling, land use integration, and equity 
considerations—align with evolving federal guidance. The study used best-available H&H and climate data 
at the time of analysis but acknowledges the importance of future scenario modeling, system-wide 
analysis, and cross-agency collaboration. Recommendations on EJ screening, visual communication, and 
cumulative impacts will be reviewed for future updates or related studies. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: October 10, 2024 

Method of Submission: File Submission 
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Comment: 

Please note: The following is a summary of comments submitted by [Commenter Name]. The full document 
is available in the administrative record. 

[Commenter Name], Flood Defenders-Panhandle Technical Advisor Subject Matter Expert, provided 
comments advocating for the consideration of a combined project approach to flood risk reduction in the 
City of Conway, particularly concerning the proposed Crabtree Canal benching project. [Commenter 
Name]'s comments were prompted by a request from Horry County Rising, Inc. to review and comment 
on the USACE study. 

[Commenter Name] suggests that the cost-benefit analysis should consider anticipated losses from future 
population increases, utilizing future land use categories and zoning designations to forecast potential 
development trends. He argues that expanding storage capacity within the Crabtree Swamp watershed is 
a logical engineering solution and proposes a combined project involving buyouts, home elevations, and 
a larger benching project. Buyout properties could be used to expand detention/retention capacity, and 
home elevations could remove ground floor structures that restrict flow. He questions whether cost-
benefit analyses have accurately considered the potential of such a combined and expanded project. 

[Commenter Name] emphasizes that the channelization of Crabtree Swamp in the 1960s and 1980s should 
be considered a "sin of the past," necessitating a moral responsibility to repair the damage done to the 
natural ecosystem. He suggests that a complete wetland restoration project, including the expansion of 
Kingston Lake or converting Crabtree Swamp into another lake, might solve a problem the government 
originally created. He questions whether the current wetland protection regulations are hindering the 
exploration of more radical solutions that could enhance ecological efficiency while also providing flood 
protection. 

[Commenter Name] also points to the high numbers of flooded property applicants after recent 
hurricanes and references an Insurance Journal article highlighting the fact that many flooded properties 
are outside designated flood hazard areas and are uninsured. He raises concerns about the expected 
future flood damage and recurring costs in the Crabtree Canal area and suggests that the cost-benefit 
analysis should consider adjusted future costs, accounting for inflation and the increasing costs of paying 
out claims for repetitive loss properties. 

Finally, [Commenter Name] questions the effectiveness of the completed Crabtree Swamp Sec. 206 
Aquatic Ecosystem Restoration project from a flood protection perspective and notes the impaired water 
quality in Kingston Lake and Crabtree Swamp. He suggests that a volume expansion project could help 
mitigate both flooding and water quality problems. 

Agency Response: 

USACE acknowledges the commenter’s concerns and appreciates the suggestions regarding a more 
holistic flood risk reduction approach. The Crabtree Canal benching project, as evaluated, focuses on cost-
effective channel capacity improvements within the current study scope. However, we agree that 
integrating nonstructural measures such as elevations and voluntary buyouts—especially where 
repetitive losses occur—could offer increased resilience. The idea of a combined alternative merits further 
exploration, particularly in light of population growth trends, ecosystem impairment, and evolving flood 
patterns. While wetland regulations limit certain actions (e.g., large-scale lake conversion), future 
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planning efforts may benefit from revisiting storage-based solutions in collaboration with federal, state, 
and local partners. 

Commenter Name/Affiliation: Public Commenter 

Date Submitted: October 10, 2024 

Method of Submission: File Submission 

Comment: 

Please note: The following is a summary of comments submitted by [Commenter Name]. The full 
submission, including attached plans and design sheets, is available in the administrative record. 

[Commenter Name], a civil engineer and stormwater expert with over two decades of experience in 
designing, permitting, and building mitigation and restoration projects, submitted comments offering 
their expertise to the Waccamaw River Flood Risk Management Study. The commenter highlights their 
experience in Maryland, where their techniques were adopted by the Maryland Department of 
Environment and implemented into their design law manual. 

The commenter proposes a restoration-based approach to flood mitigation, specifically focused on 
restoring Cowford Creek and its tributaries in the Bucksport area. The submission includes a conceptual 
plan for Bucksport, designed to increase capacity and account for current development. While the 
commenter notes that not all elements of the conceptual plan may be feasible due to cost considerations, 
the designs are intended to handle up to a 500-year flood event, according to HEC-RAS modelling. 

Agency Response: 

USACE appreciates the commenter’s background and submission of a conceptual restoration plan for 
Cowford Swamp. Nature-based flood mitigation approaches, including floodplain and stream restoration, 
align with the goals of long-term resilience and ecosystem function. While the proposed approach extends 
beyond the current scope of the study, USACE will consider the feasibility of nature-based alternatives in 
future coordination with local partners and regulatory agencies.  

L EXECUTIVE ORDER 11988 COMPLIANCE 

This section details the U.S. Army Corps of Engineers' compliance with Executive Order 11988, Floodplain 
Management, following the 8-step process outlined in ER 1165-2-26. 

a. Determine if the proposed action is in the base flood plain. 

All actions identified as alternatives herein are in the base floodplain as the project considers approaches 
to reduce riverine flooding problems. 

b. If the action is in the base flood plain, identify and evaluate practicable alternatives... 

No practicable alternatives beyond those considered herein were identified as flooding in the study area 
is derived from the riverine environment and its floodplains. 
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c. If the action must be in the flood plain, advise the general public... 

A public scoping period allowed for public input on these actions. 

d.-e. Identify beneficial and adverse impacts... determine if a practicable non-flood plain alternative for 
the development exists... 

All alternatives developed induced flooding in some areas while reducing flooding in the project area. 
Tradeoffs identified nuisance flooding vs. life safety flooding concerns, but no alternative reduced flooding 
across the board. The actions considered were conceived to alleviate flooding already affecting existing 
development and would not induce new development. 

f. ...determine viable methods to minimize any adverse impacts... and methods to restore and preserve... 
flood plain values. 

Expected loss of natural and beneficial floodplain values are discussed for each alternative in Section 4 of 
the main report. Net benefits to natural and beneficial floodplain values associated with the 
Recommended Plan are expected and optimization of design parameters would further improve this 
outcome. In the case of two of the flood impact areas considered here, the No Action Alternative was the 
identified plan. 

g. If the final determination is made that no practicable alternative exists... advise the general public... 

Release of the draft Integrated Feasibility Report and Environmental Assessment on September 9, 2024, 
relayed this information to the public. 

h. Recommend the plan most responsive to the planning objectives... 

The recommended plan is consistent with both the planning objectives and the requirements of EO 11988. 

M BIOLOGICAL RESOURCE COMPLIANCE AND BEST MANAGEMENT PRACTICES 

This appendix details the strategy to ensure project compliance with the Migratory Bird Treaty Act 
(MBTA), Endangered Species Act (ESA), Clean Water Act (CWA), and other environmental commitments. 
As analyzed in Section 4, construction activities have the potential to adversely affect environmental 
resources. 

To comply with federal law and policy, the project will incorporate feasible and prudent Best Management 
Practices (BMPs) into the final plans and specifications to avoid and minimize these impacts. The following 
sections describe the toolkit of potential BMPs that will be considered. The specific measures required for 
implementation will be determined during the Pre-construction Engineering and Design (PED) phase 
based on final project designs, site-specific conditions, and coordination with resource agencies. 

General Construction Site Best Management Practices 

Where required for Clean Water Act compliance, a Stormwater Pollution Prevention Plan (SWPPP) will be 
developed and implemented. Measures to be considered for inclusion in the SWPPP and final construction 
plans include, but are not limited to: 
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• Erosion and Sediment Control: The use of standard erosion controls such as silt fences, wattles, 
and temporary seeding on all disturbed upland areas. 

• Spill Prevention: The development of a spill prevention and response plan, including the 
designation of specific upland areas for all equipment refueling and maintenance. 

• Waste Management: The containment and regular removal of all construction-related trash and 
debris from the project site to an approved disposal facility. 

• Footprint Minimization: The clear delineation of all approved work limits, staging areas, and 
access corridors with high-visibility fencing to prevent accidental encroachment into non-impact 
areas. 

Specific Measures for In-Water Work 

Where in-water work is required, the following measures will be considered for implementation: 

• Turbidity Control: The deployment of turbidity curtains or similar containment structures around 
the in-water work area to manage sediment plumes. 

• Pre-Disturbance Sediment Analysis: The collection and chemical analysis of sediments from 
behind any structure slated for removal (e.g., weirs) to verify that mobilized sediments will not 
introduce harmful contaminants downstream. 

Species and Habitat-Specific Best Management Practices 

Based on final designs and site-specific surveys conducted during PED, the following species and habitat-
specific measures will be considered for implementation: 

Migratory Birds and Bald Eagles: 

• Scheduling initial vegetation clearing outside of the primary migratory bird nesting season 
(typically April 1 to August 31). 

• If work must occur during the nesting season, conducting pre-construction nesting surveys and 
establishing appropriate "no-work" buffers around any active nests found until the young have 
fledged. 

Federally Listed Bat Species: 

• Avoiding tree removal within suitable habitat during the sensitive pup-rearing (May 1 – July 15) 
and winter torpor (Dec. 15 – Feb. 15) seasons. 

• Conducting pre-demolition surveys for any structures that could serve as roosts. 

Federally Listed Aquatic Species (Sturgeon, Manatee): 

• Adherence to the USFWS "Manatee Protection Measures for South Carolina" for all in-water 
activities. 

• Employing "soft-start" procedures for any pile driving or other noise-intensive in-water work to 
allow mobile species to leave the immediate area. 
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