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Chapter 3 
Affected Environment 

3.0 Introduction and General Setting 

3.0.1 Introduction 

Chapter 3, Affected Environment, describes the existing environment that would be affected by the 

Proposed Project and alternatives under consideration in this Supplemental Environmental Impact 

Statement (SEIS). Chapter 3 provides the basis for the impact assessment documented in Chapter 4, 

Environmental Consequences.  

This chapter begins with an overview of the general setting of the Proposed Project, followed by 

detailed discussions of the affected environment for each of the following resource areas. 

⚫ Section 3.1, Geology  

⚫ Section 3.2, Water Resources 

⚫ Section 3.3, Soils  

⚫ Section 3.4, Floodplains  

⚫ Section 3.5, Wetlands and Other Waters of the United States 

⚫ Section 3.6, Aquatic Resources  

⚫ Section 3.7, Terrestrial Resources  

⚫ Section 3.8, Federally Listed Species 

⚫ Section 3.9, Socioeconomics and Environmental Justice  

⚫ Section 3.10, Land Use 

⚫ Section 3.11, Air Quality and Climate Change  

⚫ Section 3.12, Noise and Vibration  

⚫ Section 3.13, Visual Resources  

⚫ Section 3.14, Transportation  

⚫ Section 3.15, Recreation  

⚫ Section 3.16, Public Health and Safety  

⚫ Section 3.17, Hazardous Materials and Solid Wastes 

⚫ Section 3.18, Cultural Resources  

Each resource section includes a discussion of the study area, applicable regulations, and overall 

existing condition of the resource, including the natural and physical environment. For each 

resource analyzed in the SEIS, the study area is consistent with the project area unless otherwise 
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specified. For some resources (e.g., socioeconomics), the study area is larger than the project area 

because potential effects would extend beyond the project boundary. 

3.0.2 General Setting 

The Haile Gold Mine is located 3 miles northeast of the town of Kershaw in southern Lancaster 

County, South Carolina (Chapter 1, Introduction and Purpose and Need, Figure 1-1), which is part of 

the Carolina Slate Belt. The project boundary would be expanded by approximately 832 acres from 

4,540.2 acres to 5,372.2 acres, of which approximately 4,060 acres would be disturbed. 

The climate in the project area is subtropical, typically experiencing hot, humid summers and mild, 

wet winters. July is the warmest month, with an average high of 91 degrees Fahrenheit (°F) and an 

average low of 68 °F. The coolest month is January, with average high of 53 °F and an average low of 

30 °F. The average annual precipitation (rainfall) is approximately 48 inches per year (U.S. Climate 

Data 2019). 

Figure 1-2 in the 2014 Final Environmental Impact Statement for the Haile Gold Mine Project (2014 

FEIS) shows the location of Haile Gold Mine in relation to the Carolina Slate Belt and includes the 

surrounding physiographic provinces. Physiographic provinces are regions with similar physical 

features, such as terrain, rock type, and geologic structure. Based on physical and ecological 

conditions, the project area falls within the Piedmont physiographic province of the southeastern 

United States. The southeastern Piedmont physiographic province is characterized by gentle 

topography and rolling hills, dense networks of stream drainages, and red-brown saprolite 

(chemically weathered rock) soils. Slopes within stream drainages are gentle to moderate 

(approximately 9 to 13 percent); upland slopes above the stream drainages are gentle to nearly flat 

(up to 1 percent). The elevation in the project area ranges from 350 to 550 feet above mean sea 

level. The topography in the project area has been altered by past mining operations. 

3.0.3 References 

U.S Army Corps of Engineers (USACE). 2014 Final Environmental Impact Statement for the Haile 

Gold Mine Project. U.S. Army Corps of Engineers, Charleston District. SAC 1992-24122-4IA. July 

2014.  

U.S. Climate Data. 2019. Online climate data for Kershaw, South Carolina. Available: 

https://www.usclimatedata.com/climate/kershaw/south-carolina/united-states/ussc0178. 

Accessed: February 18, 2019. 



U.S. Army Corps of Engineers 

 

Affected Environment 
 

 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

3-3 
February 2021 

 

 

3.1 Geology 
This section describes the geology, mineralization, waste rock and ore classification, and seismicity 

in the study area. 

The study area for geology is the area inside the project boundary including the proposed 832 acres 

of expansion. The study area is appropriate for assessing the direct impacts from seismic events and 

impacts on geology from the extraction of ore and generation of waste rock in the project area from 

the open pit and underground mining operations.  

3.1.1 Regulatory Framework 

The statutes and regulations for geology described in Section 3.2, Geology and Soils, Section 3.2.1, 

Regulatory Setting, of the 2014 FEIS are applicable to the study area for the SEIS. 

In addition to the statutes and regulations described in the 2014 EIS, the following statutes and 

regulations also apply to geology in the Haile Gold Mine project area. 

3.1.1.1 South Carolina Mining Act of 1990 

South Carolina Mining Act of 1990 was passed in 1974, and amended in 1990, for the protection of 

people and the environment to ensure all mined lands would be returned to some useful purpose. 

The Act and regulations outline the minimum reclamation standards as well as how to conduct 

mining operations. 

3.1.1.2 South Carolina Mining Regulation 89-150 

South Carolina Mining Regulation 89-150 Surface Blasting Requirements describe the procedures 

for planning and conducting surface blasting.  

3.1.2 Existing Conditions 

This section describes the geology and characteristics of the rock and ore to be excavated and the 

seismicity for the study area.  

3.1.2.1 Site Geology 

Stratigraphy refers to the study of rock formations, in particular their composition, distribution, and 

age. The generalized stratigraphy for the project area includes the following principal geologic 

layers and lithologic units (the physical characteristics of the rock units): metasediments, 

metavolcanics, saprolite, and Coastal Plains sand (CPS). These features are described in Section 3.2, 

Geology and Soils, Section 3.2.2.1, Site Geology, of the 2014 FEIS. Figure 3.1-1 presents a generalized 

stratigraphic section of the study area. 
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Source: Haile Gold Mine, Inc. 2019 

Figure 3.1-1. Generalized Stratigraphic Section 
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3.1.2.2 Mineralized Zones 

Gold mineralization at Haile Gold Mine is mostly hosted by folded laminated siltstone and 

greywacke of the upper Persimmon Fork Formation and is capped by less-permeable volcanic rocks. 

Mineralization is typically within 100 meters of the sediment-volcanic contact. Mineralized zones at 

Ledbetter, Red Hill, and Snake are partly hosted in Volcanic Rocks (SRK Consulting, Inc. 2017). In 

addition, the Proposed Project includes plans to initiate underground mining to access 

mineralization known as the Horseshoe Deposit, which extends below and outside of the pit extents. 

Chapter 2, Proposed Action and Alternatives, Figure 2-4 shows the location of the underground 

Horseshoe Deposit. The Horseshoe Deposit consists of two zones where ore is concentrated, called 

the upper and lower mineralized zones. The top of the Horseshoe Deposit’s mineralization is 

approximately 450 feet below surface and extends to approximately 1,315 feet below surface (Haile 

Gold Mine, Inc. 2017). 

3.1.2.3 Waste Rock Classification 

For the purposes of this SEIS, as well as regulatory permitting and proper handling of mine rock to 

avoid unnecessary environmental impacts, chemical analyses were conducted to evaluate the acid-

forming potential of the rocks that would be excavated as part of the Proposed Project (Schafer 

2010a, 2010b, 2012, 2013). The excavated material that becomes waste rock and is not processed at 

the mill is referred to as overburden. As mining occurs and material is removed from the pits, 

Overburden Storage Areas (OSAs) would be used to store the overburden and any other rock that 

would not be routed to the mill to recover gold. The OSAs would be used to segregate the 

overburden based on its potential for generation of acid mine drainage conditions, with more highly 

engineered OSAs used to contain the most reactive material.  

The chemical analyses used to classify mine rock at Haile Gold Mine (Schafer 2010a, 2010b, 2012, 

2013) are consistent with industry standard best practices (GARD 2019). Sampling of mine rock 

continues (over 250 samples to date including historic sampling) and is representative to establish 

anticipated masses of potentially acid-generating (PAG) types to support the design of surface 

storage facilities. The data are also sufficient to provide an appropriate basis for estimating mass of 

material available for pit back filling. Recognizing that estimates of mine rock chemical 

characteristics will have unavoidable uncertainty, the mine plan specifically provides ongoing 

material characterization during operation to allow for adaptive management of actual waste rock 

types that are produced. 

The analyses classified the rock to be excavated in three basic types: red PAG material, yellow PAG 

material, and green overburden (Schafer 2010a, 2010b, 2012, 2013). The classification of 

overburden is made based on the Net Neutralization Potential (NNP) and Net Acid Generation (NAG) 

pH of the material. NNP is the difference between the Neutralization Potential (NP) and Acid 

Potential (AP) of the overburden and is calculated as NNP = NP-AP.  

Specific definitions of overburden types (Haile Gold Mine, Inc. 2018) are as follows: 

⚫ Red PAG (strongly acid generating overburden) (NAG pH < 2.5), 17 % of overburden samples 
(all in Laminated Unit), NNP less than -31.25 kg/t CaCO3, will produce low pH (< 3.0) and very 
high metals and sulfate (>5,000 mg/L) after oxidation.  
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⚫ Yellow PAG (moderately acid generating overburden) (NAG pH 2.5 to 4.5), 15 % of overburden 
samples, NNP 0 to -31.25 kg/t, or as total sulfur greater than 0.2 %, will produce low pH (3.0 to 
4.0) but low to moderate metals after oxidation. 

⚫ Green Overburden (not acid generating) (NAG pH 4.5 to 8.0), 68 % of samples, NNP greater 
than 0 to +10 kg/t, and total sulfur less than 0.2 %, may produce moderately low pH (4.0 to 6.0), 
but will have low to non-detectable metals. This category may be further subdivided according to 
rock unit and NNP:  

 Inert Overburden (mostly metavolcanic rock with NNP > 0), pH will generally be near 
neutral, and metals are not detectable. This bedrock that has total sulfur less than and NNP 
greater than zero. 

 Saprolite is categorized as either Upper or Lower Saprolite. Upper Saprolite is defined as 
saprolite more than 50ft above the bedrock contact; it is automatically assumed Green. 
Lower Saprolite is defined as saprolite within 50ft. of the bedrock contact and considered 
Green if STOT<0.2 %.  

 Acid neutralizing (NAG pH > 8.0), 33 % of samples, NNP usually +10 to +100 kg/t, samples 
will remain alkaline and will neutralize acidity, although some samples within the Laminated 
Unit may also contain appreciable sulfides. 

Red PAG is the rock or material produced from the mining process that poses the greatest risk for 

generating acid mine drainage conditions and has very low NNP values. Yellow PAG was determined 

to have a moderate potential for acid mine drainage conditions and has NNP values between 0 and -

31.25.  

Green overburden is considered inert, or with low potential to cause acid mine drainage conditions 

with an NNP greater than 0. Prior to the start of mining, the growth media is removed from the pit 

areas, PAG cells, and Tailings Storage Facility (TSF) and stored in designated storage areas called 

Growth Media Storage Areas (GMSAs) for later use in constructing/stabilizing and later reclaiming 

storage sites (OSAs, PAG cells, and TSF). The growth media is stored in four GMSA—TSF GMSA, 601 

GMSA, Snake GMSA and Hayworth GMSA. The overburden classification summary by OSA is shown 

in Table 3.1-1, which reports tonnages from the 2014 FEIS through the end of the Proposed Project, 

as well as actual numbers as of July 2019.  

Table 3.1-1. Overburden Classification Summary 

Overburden Classification Classification 

Proposed 
Action 

Million ton 

Actual 
Tonnage as of 
July 2019 (M) 

Overburden Storage Areas  Green  207.0 33.6 

Potentially Acid Generating Storage  Yellow/Red  150.1 18.7 

Backfilled In-Pit  Yellow/Green  113.5 N/A 

Tailing Storage Facility  Green  56.6 4.1 

Total Overburden Material (Proposed Project)  527.2 56.4 

Source: Haile Gold Mine. LLC 2018. 

The material classified as Red Class overburden is stored exclusively within a facility that is lined 

with an 80-mil thick high-density polyethylene (HDPE) corrosion resistant liner. The Yellow Class 

overburden is stored on a lined facility or may be used for backfilling pits. The other four OSAs (601, 

Ramona, Hayworth/South, and James) receive Green Class overburden. OSAs are constructed and 

managed as the open pits are developed. As of July 1, 2019, Haile has extracted approximately 
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56,000 tons of ore and 52,373,000 tons of overburden from three open pits—Mill Zone, Snake, and 

Red Hill.  

Figure 3.1-2 illustrates the total expected cumulative overburden production by PAG class for the 

Proposed Project (Schafer 2019). Based on the mine block model, about 50 percent of the material 

mined is Green Overburden, 35 percent is Yellow PAG waste, and 15 percent is Red PAG waste 

(Figure 3.1-2). Earlier stages of mining are dominated by Green overburden. After 2025, PAG rock is 

proportionally more abundant than prior to 2025 (Schafer 2019).  

 

Figure 3.1-2. Cumulative Overburden Production by PAG Class 

Table 3.1-2 shows the types and amounts of material that is stored in each OSA, and the estimated 

final capacity of each OSA under the currently permitted mine plan. 

Table 3.1-2. Overburden Material from 2014 EIS 

Overburden Storage Area 

EIS (2014) 

Potential Acid 
Generation Class 

Planned Loading  
(M Tons) 

Base Foot Print  
(acres) 

JPAGa Yellow/Red 46.3 159 

West PAG -- -- -- 

East PAG -- -- -- 

601 OSA Green 7.2 42 

Ramona Green 57.8 150 

Hayworth Green 21.3 86 

Hilltop Green 12.6 63 

James Green 17.8 66 
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Overburden Storage Area 

EIS (2014) 

Potential Acid 
Generation Class 

Planned Loading  
(M Tons) 

Base Foot Print  
(acres) 

Robert Green 14.8 81 

South -- -- -- 

Pit Backfill Yellow/Green 66.7 -- 

TSF Growth Media Green 3.3 56 

601 Growth Media Green 1.2 15 

Snake Growth Media Green 1.0 13 

Hayworth Growth Media Green 1.5 19 

TSFb Green -- N/A 

Total  251.5 750 

Source: Haile Gold Mine, Inc. 2018 
a JPAG (Johnny’s PAG) is being consumed into West PAG. 
b Pit backfill has no additional foot print other than the individual mine pits. 

3.1.2.4 Seismicity  

Historic seismicity in the vicinity of Haile Gold Mine is the same as described in Section 3.2, Geology 

and Soils, Section 3.2.2.4, Seismicity, of the 2014 FEIS. The U.S. Geological Survey (USGS) worldwide 

earthquake database has recorded four earthquakes with a magnitude of 3.0 or higher occurring in 

the vicinity of the Haile Gold Mine since the 2014 FEIS was published. In 2014, an earthquake with a 

magnitude of 4.1 occurred approximately 102 miles from the project boundary near Edgefield, 

South Carolina (USGS 2019) and no serious damage was reported as a result of the earthquake. 

Because of the rare occurrence of earthquakes with a magnitude of 3.0 or higher occurring near the 

project boundary in recent history, the seismic risk to the project is low.  

3.1.3 References 

GARD. 2019. Global Acid Rock Drainage Guide. Available: 

http://www.gardguide.com/index.php?title=Main_Page. 

Haile Gold Mine, Inc. 2017. Horseshoe Deposit Upper and Lower Mineralized Zone. In: OceanaGold 

2018. Appendix A Detailed Project Description for the Proposed Haile Gold Mine Expansion.  

Haile Gold Mine, Inc. 2018. Detailed Project Description for Proposed Haile Gold Mine Expansion. 

Appendix A to unnamed report. 

Haile Gold Mine, Inc. 2019. Generalized Stratigraphic Section of the Horseshoe Deposit.  

SRK Consulting Inc. 2017. NI 43-101 Technical Report Feasibility Study Haile Gold Mine Lancaster 

County, South Carolina. August 2, 2017.  

Schafer. 2010a. Haile Gold Mine Baseline Geochemistry Report. Report from Schafer Limited to 

Romarco Minerals. Dated October 2008, Revised November 2010. 

Schafer. 2010b. Haile Gold Mine Addendum to Baseline Geochemistry Report. Report from Schafer 

Limited to Romarco Minerals. Dated November 2010. 
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Schafer. 2012. Haile Gold Mine Second Addendum to Baseline Geochemistry Report. Report from 

Schafer Limited to Romarco Minerals. Dated March 2012. 

Schafer. 2013. Haile Gold Mine Third Addendum to Baseline Geochemistry Report. Report from 

Schafer Limited to Romarco Minerals. Dated January 2013. 

Schafer. 2019. Mine Expansion Plan Geochemistry Update - Haile Gold Mine. Memorandum from 

Schafer Limited to Scott McDaniel and Marianna DePratter. Dated April 22, 2019. 

U.S. Geological Survey. 2019. Global Earthquake Search, USGS Hazards Program. Available: 

https://earthquake.usgs.gov/earthquakes/byregion/. Accessed: March 6, 2019.  
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3.2 Water Resources 
This section describes the existing surface water and groundwater resources in the study area.  

The water resources study area includes the area within the project boundary and the 

subwatersheds in which the groundwater model predicts that groundwater levels would be lowered 

by 1 foot or more by the Proposed Project (Section 4.2.1). The water resources study area is shown 

in Figure 3.2-1 and has been modified from the previously evaluated area (USACE 2014) based on 

the revised mining plan (Appendix A) and updated groundwater model (NewFields 2018).  

Surface water resources in the study area are discussed in Section 3.2.2.1 and include the Little 

Lynches River, Camp Branch Creek, Haile Gold Mine Creek, Champion Creek, and several unnamed 

drainages that are tributary to the Little Lynches River (Figure 3.2-1). The study area also contains a 

number of ponds and impoundments that are shown in Figure 3.2-1. Groundwater occurs at shallow 

depths within the study area and discharges to surface water at springs, wetlands, and as baseflow 

to streams at various locations. Groundwater resources are discussed in Section 3.2.2.2. 

3.2.1 Regulatory Framework 

Water resources in the study area are subject to state and federal regulations listed in the following 

sections. 

3.2.1.1 Clean Water Act 

The federal Clean Water Act (CWA) provides the basic framework for the establishment of state-

level surface water quality standards and for the regulation of pollutant discharges to waters of the 

United States. The sections of the CWA that are relevant to the proposed mine expansion include 

CWA Sections 303, 401, 402, and 404. Section 303 of the CWA establishes requirements for states to 

develop surface water quality standards based on designated uses including public water supply, 

propagation of fish and wildlife, recreation, agricultural and industrial uses, and other purposes. 

Applicable surface water quality standards for the proposed Haile Gold Mine expansion are 

discussed in Section 3.2.1.6, Water Quality Standards, of this SEIS. Section 401 of the CWA requires 

states to certify that any project or activity requiring federal licenses or permits that has the 

potential to discharge pollutants to waters of the United States would comply with all applicable 

water quality standards. Section 401 certification is administered by the South Carolina Department 

of Health and Environmental Control (SCDHEC) and is required for the proposed mine expansion. 

Section 402 of the CWA establishes the National Pollutant Discharge Elimination System (NPDES), 

which regulates pollutant discharges from point sources including municipalities and industrial 

facilities. The South Carolina NPDES program is administered by SCDHEC and permit requirements 

for the Proposed Project are discussed in the 2014 FEIS. The proposed mine expansion would not 

require any changes to the existing NPDES permits. Section 404 of the CWA regulates the discharge 

of dredge and fill materials to waters of the United States, which includes wetlands and navigable 

waterways. Federal 404 permits are issued by the U.S. Army Corps of Engineers (USACE) in the form 

of Department of the Army (DA) permits and DA permit cannot be granted until the 401 water 

quality certification has been issued (or waived) by the state. The Applicant’s proposed mine 

expansion would result in the disturbance of additional stream channels and wetland areas and 

would require issuance of a DA permit modification by the USACE under Section 404 of the CWA. 
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Figure 3.2-1. Water Resources Study Area  
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3.2.1.2 Safe Drinking Water Act 

The Safe Drinking Water Act is the primary federal legislation that regulates public drinking water 

supplies. Water quality standards for public drinking water supplies are set by the U.S. 

Environmental Protection Agency (USEPA) and apply to systems that provide water for human 

consumption through pipes or other constructed conveyances to at least 15 service connections or 

that serve an average of 25 or more people for a minimum of 60 days a year. The SCDHEC Bureau of 

Water is responsible for implementation of the standards and issues permits in accordance with the 

state’s Safe Drinking Water Act (44-55-10 South Carolina Code of Laws [SCCL]), under Regulation 

61-58. The number and location of the wells in proximity to the proposed action can be found in 

Table 4.2-23 and Figure 4.2-16, respectively.  

The Haile Gold Mine currently operates under Public Water Permit 2930013 for a well that provides 

drinking water for employees and visitors to the mine. The Public Water Permit would not require 

modification for the proposed mine expansion. 

3.2.1.3 National Pollutant Discharge Elimination System Permits 

Point Source Discharges for Mine Reclamation Effluent and Wastewater 

Regulation 61-9 provides requirements and procedures for NPDES permitting at the state level by 

SCDHEC. This regulation is pursuant to the South Carolina Pollution Control Act (SCPCA) amended 

November 2010 (48-1-10 SCCL). The South Carolina NPDES Program regulates discharges from 

point sources including mine/reclamation effluent and wastewater treatment plant discharge. Haile 

Gold Mine currently operates under NPDES Permit SC0040479 for discharge of treated water from 

previous mine operations, PAG storage facilities, pit sumps, the low-grade ore stockpile reclamation 

areas, and passive treatment cells at Outfall 003 (Figure 3.2-1).  

In September, November and December 2019, Haile reported exceedances of NPDES discharge 

limits for thallium to SCDHEC and were issued with a Notice of Alleged Violation by SCDHEC. Haile 

responded stating the need to incorporate a microfiltration step to its treatment system to reduce 

thallium levels. In February 2020 it was reported to SCDHEC that Haile analytical results for 

mercury were produced from a laboratory that was not South Carolina certified, and later that 

month SCDHEC issued a Notice of Alleged Violation for this issue. In March 2020 SCDHEC and Haile 

met at an enforcement conference to resolve the thallium exceedances by incorporation of the 

microfiltration process and ensuring mercury testing was conducted by a licensed South Carolina 

laboratory. As of July 2020, the thallium violations were appropriately resolved and the certified 

mercury testing was resolved by July 16, 2020. 

Point Source Discharges for Stormwater 

The South Carolina NPDES Stormwater Program regulates stormwater point source discharges for 

municipal separate storm sewer systems, construction activities, and industrial activities. Haile Gold 

Mine currently operates under four NPDES General Permits for Stormwater Discharge Associated 

with Industrial Activity (SCR004763, SCG730398, SCG730217, and SCR004763). The permits are for 

stormwater discharge from mining operations, reclamation areas, and the mill site. 
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3.2.1.4 South Carolina Stormwater Management and Sediment 
Reduction Act 

The Stormwater Management and Sediment Reduction Act (48-14-10 SCCL) is administered by 

SCDHEC and provides the framework for implementing standards that manage stormwater runoff 

and control sediment loading to surface waters. Specific permit requirements and design criteria are 

provided in Regulations 72-300 through 72-316, Standards for Stormwater Management and 

Sediment Reduction. 

3.2.1.5 South Carolina Water Quality Certification 

SC Regulation 61-101, Water Quality Certification, requires any applicant for a federal license or 

permit to conduct any activity which may result in any discharge to navigable waters to first obtain 

a certification from SCDHEC. The purpose is to ensure that potential discharges from the proposed 

project does not cause or contribute to a violation of water quality standards.  

 

3.2.1.6 South Carolina Surface Water Withdrawal, Permitting, Use, and 
Reporting Act 

Per the South Carolina Surface Water Withdrawal, Permitting, Use, and Reporting Act (49-4-10 

SCCL), a surface water withdrawal permit from SCDHEC is required for the withdrawal of more than 

3 million gallons per month from surface waters unless exempted by state law. The diversion of 

Haile Gold Mine Creek to fill the Freshwater Storage Pond and Ledbetter Reservoir would require a 

Surface Water Withdrawal Permit. 

3.2.1.7 Water Quality Standards 

South Carolina numerical and narrative water quality standards for surface water and groundwater 

are defined in Regulation 61-68. In addition to the listed standards, Regulation 61-68 specifies 

antidegradation policies that apply to both surface water and groundwater and states that “Existing 

water uses and the level of water quality necessary to protect these existing uses shall be 

maintained and protected regardless of the water classification.” 

Surface Water Standards 

Per Regulation 61-68, all surface waters of the State, including ephemeral and intermittent streams, 

are designated according to the following classification system: 

Outstanding National Resource Waters (ONRW): freshwaters or saltwaters, which constitute an 
outstanding national recreational or ecological resource. 

Outstanding Resource Waters (ORW): freshwaters or saltwaters which constitute an outstanding 
recreational or ecological resource or those freshwaters suitable as a source for drinking water 
supply purposes with treatment levels specified by the Department. 

Trout Waters: the State recognizes three types of trout waters: 

⚫ Natural (TN) freshwaters suitable for: 

 supporting reproducing trout populations and a coldwater balanced indigenous aquatic 
community of fauna and flora 
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 primary and secondary contact recreation 

 drinking water supply after conventional treatment in accordance with the requirements of 
the Department 

 fishing and the survival and propagation of a balanced indigenous aquatic community of 
fauna and flora 

 industrial and agricultural uses 

⚫ Put, Grow, and Take (TPGT):  

 supporting reproducing growth of stocked trout populations and a balanced indigenous 
aquatic community of fauna and flora 

 primary and secondary contact recreation 

 drinking water supply after conventional treatment in accordance with the requirements of 
the Department 

 fishing and the survival and propagation of a balanced indigenous aquatic community of 
fauna and flora 

 industrial and agricultural uses 

⚫ Put and Take (TPT):  

 primary and secondary contact recreation 

 drinking water supply after conventional treatment in accordance with the requirements of 
the Department 

 fishing and the survival and propagation of a balanced indigenous aquatic community of 
fauna and flora 

 industrial and agricultural uses 

Freshwaters (FW): freshwaters suitable for: 

⚫ primary and secondary contact recreation 

⚫ drinking water supply after conventional treatment in accordance with the requirements of the 
Department 

⚫ fishing and the survival and propagation of a balanced indigenous aquatic community of fauna 
and flora 

⚫ industrial and agricultural uses 

Shellfish Harvesting Waters (SFH): tidal saltwaters protected for shellfish harvesting and uses 
listed in Class SA and Class SB. Suitable for: 

⚫ primary and secondary contact recreation 

⚫ crabbing, fishing 

⚫ the survival and propagation of a balanced indigenous aquatic community of marine fauna and 
flora 

SA: tidal saltwaters suitable for: 

⚫ primary and secondary contact recreation 

⚫ crabbing, fishing, except harvesting of clams, mussels, or oysters for market purposes or human 
consumption and uses listed in Class SB 

⚫ the survival and propagation of a balanced indigenous aquatic community of marine fauna and 
flora 
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SB: tidal saltwaters suitable for: 

⚫ primary and secondary contact recreation 

⚫ crabbing, fishing, except harvesting of clams, mussels, or oysters for market purposes or human 
consumption 

⚫ the survival and propagation of a balanced indigenous aquatic community of marine fauna and 
flora 

Surface waterbodies with designated classifications are listed in Regulation 61-69, Classified Waters. 

For unlisted waterbodies, the classification of the next-listed downstream waterbody is applicable, 

disregarding any site-specific numeric criteria for the listed waterbody. If more than one class or 

standard is assigned to a waterbody, the most stringent standard is applicable. 

All streams within the study area are classified as FW. Haile Gold Mine Creek and the Little Lynches 

River are listed as FW in Regulation 61-69. Camp Branch Creek, Champion Creek, and other 

unnamed drainages in the study area are unlisted, but are tributary to the Little Lynches River, the 

first listed downstream waterbody. 

Applicable water quality standards for FW are listed in Table 3.2-1 and include criteria for 

freshwater aquatic life, human health, and drinking water. In addition, surface waterbodies are also 

subject to CWA Section 303(d), which requires states to identify streams and lakes that do not meet 

water quality standards for their intended beneficial use and to establish Total Maximum Daily 

Loads (TMDLs) for the listed pollutants. South Carolina’s 303(d) listed streams and approved 

TMDLs are summarized in the 2016 integrated report (SCDHEC 2016). The Draft 2018 Integrated 

Report for South Carolina (SCDHEC 2018) was submitted to USEPA in November 2018, and is 

currently pending approval. The Little Lynches River at U.S. Route 601 (US 601) is the only 303(d) 

listed waterbody within the study area and is included in both the 2016 and 2018 integrated 

reports. It is listed as being impaired for recreational use because of fecal coliform bacteria in runoff 

from pasturelands. A TMDL for fecal coliform has been developed and approved for the Little 

Lynches River at US 601. The target loading reduction to meet the recreational use standard is 86 

percent from non-continuous sources (Altman 2012). 
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Table 3.2-1. Surface Water Quality Numeric Criteria for Fresh Water 

Parameters Units 

Freshwater Aquatic Life 
Human Health for  

Consumption of Drinking Water 

CMCa CCCb 
Water and 
Organism 

Organism 
Only MCLc,s 

Organoleptic 
Effectsd 

Major Ions and Other Parameters 

Bromatee mg/L     
  

0.010h 
 

Chlorinef mg/L 0.019 0.011 
  

4.0 
 

Chloritee mg/L 
    

0.10 
 

Fluoridef mg/L 
    

4.0i 
 

Hydrogen Sulfidef μg/L 
 

2.0 
    

Cyanidee mg/L 
  

0.140i 0.140i 0.2i 
 

Cyanide, Freee mg/L 0.022 0.0052 
    

Nutrients  

Ammonia as Nf mg/L j k 
    

Nitrates as Nf mg/L 
  

10i 
 

10i 
 

Nitrites as Nf mg/L 
    

1.0i 
 

Total Recoverable Metalsg 

Antimonye mg/L 
  

0.0056i 0.640i 0.006i 
 

Arsenice mg/L 0.340l 0.150l 0.010h 0.010h 0.010h 
 

Bariumf mg/L 
  

1.0i 2.0i 2.0 
 

Berylliume mg/L 
  

m m 0.004i 
 

Cadmiume mg/L 0.00053, 0.0088n 0.000097, 0.00076n m m 0.005i 
 

Chromiume mg/L 
    

0.10i 
 

Chromium IIIe mg/L 0.58, 5.7n 0.028, 0.27n 
    

Chromium VIe mg/L 0.016 0.011 
    

Coppere mg/L 0.0038, 0.052n,o,p 0.0029, 0.031n,o,p 1.30i 
  

1 

Leade mg/L 0.014, 0.48n 0.00055, 0.019n 
    

Mercurye mg/L 0.00160 0.00091 0.000050i 0.000051i 0.002 
 

Nickele mg/L 0.15, 1.6n 0.017, 0.17n 0.61i 4.6i 
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Parameters Units 

Freshwater Aquatic Life 
Human Health for  

Consumption of Drinking Water 

CMCa CCCb 
Water and 
Organism 

Organism 
Only MCLc,s 

Organoleptic 
Effectsd 

Seleniume mg/L 0.01282q 0.0050 0.17i 4.2i 0.05i 
 

Silvere mg/L 0.0041, 0.045n,r 
     

Thalliume mg/L 
  

0.00024 0.00047 0.002i 
 

Zince mg/L 0.038, 0.39n 0.038, 0.39n 7.4i 26i 
 

5 

Radiological Parameters 

Gross Alphaf  pCi/L 
    

15 
 

Gross Betaf mrem/yr 
    

4 
 

Radium 226,228 pCi/L 
    

5 
 

Uraniumf pCi/L 
    

0.030 
 

Fibers  

Asbestos fibers/L 
    

7 million 
 

Other Numeric Criteria for Lakes in the Piedmont and Southeast Plains Ecoregions 

Tot. Nitrogen mg/l 1.5 

Tot. Phosphorus mg/l 0.06 

Chlorophyll α µg/l 40 

Other FW-Specific Standards  

Dissolved Oxygen  Not less than 4.0 mg/l 

pH  Shall not vary more than 0.5 s.u. above or below that of effluent-free waters in the same geological area having 
similar total alkalinity and temperature, but not lower than 6.5 s.u. or above 8.5 s.u. 

Temperature   The weekly average water temperature shall not exceed 4 °F (2.8 °C) above natural temperature during the fall, 
winter or spring, and shall not exceed 1.5 °F (0.8 °C) above natural conditions as a result of the discharge of 
heated liquids unless a different site-specific has been established, a mixing zone has been established, or a 
section 316(a) determination under the Federal Clean Water Act has been completed. 

Turbidity  Not to exceed 50 NTUs except for lakes, provided uses are maintained. 

Lakes not to exceed 25 NTUs, provided uses are maintained. 
a CMC = Criterion maximum concentration: the highest instream concentration of a toxicant or an effluent to which the organisms can be exposed for a brief period of 
time without causing an acute effect. 
b CCC = Criterion continuous concentration: the highest instream concentration of a toxicant or an effluent to which the organisms can be exposed to protect against 
chronic effects. 
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c MCL = Maximum Contaminant Level 
d Criteria for organoleptic effects (e.g., taste and odor) that would make water and edible aquatic life unpalatable but not toxic to humans. 
e Listed as a Priority Pollutant in Regulation 61-68. 
f Listed as a Non-Priority Pollutant in Regulation 61-68. 
g Aquatic life criteria for metals are expressed in terms of total recoverable metals. The dissolved metal water quality criteria value may be calculated by multiplying the 
criteria by a metal-specific conversion factor (CF) listed in Attachment 1 of the Appendix for Regulation 61-68. 
h This criterion is based on carcinogenicity of 10-6 risk. Application of this criterion for permit effluent limitations requires the use annual average flow as determined by 
South Carolina Department of Health and Environmental Control (SCDHEC). 
i This criterion is a noncarcinogen. Application of this criterion for determining permit effluent limitations requires the use of 7Q10 condition as determined by SCDHEC. 
j The 1-hour average concentration of total ammonia nitrogen (in mg N/L) may not exceed, more than once every 3 years on the average, the CMC calculated using the 
following equations: Salmonids present CMC = (0.275/[1+10^(7.204-pH)]) + (39.01/[1+10^(pH-7.204)]) or salmonids absent CMC = (0.411/[1+10^(7.204-pH)]) + 
(58.4/[1+10^(pH-7.204)]). 
k The 30-day average concentration of total ammonia nitrogen (in mg N/L) may not exceed, more than once every 3 years on the average, the CCC calculated using the 
following equations: Salmonids present CCC = ([0.0577/(1+10^]7.688-pH])] + [2.487/(1+10^[pH-7.204])]) x min(2.85,1.45x10^(0.028x[25-max(T,7)]) or salmonids 
absent CCC = ([0.0577/(1+10^]7.688-pH])] + [2.487/(1+10^[pH-7.204])]) x 1.45 x 10^(0.028x[25-max(t,7)]) and the highest 4-day average within the 30-day period 
does not exceed 2.5 times the CCC. 
l This water quality criterion was derived from data for arsenic (III) but is applied here to total arsenic. 
m USEPA has not calculated a 304(12) human health criterion for this contaminant. The criterion is the Maximum Contaminant Level developed under the Safe Water 
Drinking Act (SWDA) and the National Primary Drinking Water Regulation. 
n The freshwater criterion is hardness-dependent. The first value is calculated using hardness of 25 mg/l as CaCO3 followed by a value calculated using a hardness of 400 
mg/L as CaCO3. The criteria are calculated according to procedures described in the Appendix to Regulation 61-68. In waters with a hardness greater than 400 mg/l as 
CaCO3, calculations assume a hardness of 400 mg/l as CaCO3. In waters with a hardness less than 25 mg/l as CaCO3, calculations assume a hardness of 25 mg/l as CaCO3. 
o When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate. 
p Freshwater copper criteria may be calculated utilizing the procedures identified in USEPA-822-R-07-001. 
q The CMC=1/[(f1/CMC1) + (f2/CMC2)], where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC1 and CMC2 
are 185.9 μg /l and 12.82 μg /l, respectively. 
r If assessment is to be done using an averaging period, the values given should be divided by 2. 
s Drinking water Maximum Contaminant Levels (MCLs) apply to Class GB groundwater in the study area. 

mg/L = milligrams per liter; ug/L = micrograms per liter; pCi/L = picocuries per liter; mrem/yr = millirem per year; fibers/L = fibers per liter; s.u. = standard unit;  
°F = degrees Fahrenheit; °C = degrees Celsius; NTU = nephelometric turbidity unit; mg n/L = milligrams per nanoliter 
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Groundwater Standards 

Groundwater quality standards for South Carolina are defined in Regulation 61-68. Protection levels 

for groundwater are assigned using a three-tier classification system based on usability as a drinking 

water source.  

The recognized classes of groundwater include the following: 

Class GA. Those groundwaters that are highly vulnerable to contamination because of the 
hydrological characteristics of the areas under which they occur and that are also characterized by 
either of the following two factors: 

a) Irreplaceable, in that no reasonable alternative source of drinking water is available to 
substantial populations; or 

b) Ecologically vital, in that the groundwater provides the base flow for a particularly sensitive 
ecological system that, if polluted, would destroy a unique habitat.  

Class GB. All ground waters of the State, unless classified otherwise, which meet the definition of 
underground sources of drinking water (USDW) as defined in Regulation 61-68. 

Class GC. Those groundwaters not considered to be potential sources of drinking water and of 
limited beneficial use, i.e., groundwaters that exceed a concentration of 10,000 mg/l total dissolved 
solids or are otherwise contaminated beyond levels that allow cleanup using methods reasonably 
employed in public water system treatment. These groundwaters also must not migrate to Class GA 
or Class GB ground waters or have a discharge to surface water that could cause degradation. 

All groundwaters that are designated as Classes GA and GC in South Carolina are listed in Regulation 

61-69. Groundwater in the study area is unlisted, and so by default, is Class GB. Class GB 

groundwater is regulated as drinking water and must meet maximum contaminant levels (MCLs) set 

forth in Regulation 61-58 of the State Primary Drinking Water Regulations. MCLs for drinking water 

including inorganic constituents, radiological parameters, and bacteria are listed in Table 3.2-1. 

3.2.2 Existing Conditions 

3.2.2.1 Surface Water Resources 

Little Lynches River 

The Little Lynches River (Figure 3.2-1) flows southeast through the study area to its confluence with 

the Lynches River about 22 miles below the proposed mine expansion. It is a perennial stream with 

numerous small tributaries originating from the study area including Camp Branch Creek, Champion 

Creek, Haile Gold Mine Creek, and the unnamed drainage that would contain a portion of the 

proposed South OSA. The total drainage area of the Little Lynches River above the mine at the 

confluence of Camp Branch Creek is 34.13 square miles (ERC 2018). The drainage area of streams 

tributary to the Little Lynches River from the study area is about 12.8 square miles (ERC 2018). 

The Little Lynches River is classified as FW in Regulation 61-69 and is 303(d) listed within the study 

area at US 601 for impairment of recreational use by fecal coliform bacteria in pastureland runoff. 

The listed stream segment has an approved TMDL for fecal coliform bacteria with a target loading 

reduction rate of 86 percent from non-continuous sources (Altman 2012). 
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Streamflow data for the Little Lynches River near Haile Gold Mine are available from two gages 

operated by USGS. The upstream gage, SW-15 (USGS 02131452), is located about 0.5 mile above the 

confluence of Camp Branch Creek. The downstream gage, SW-13 (USGS 02131455), is located on the 

Little Lynches River immediately below the confluence of the unnamed drainage that would contain 

the proposed South OSA (Figure 3.2-2). The gages record streamflow at 15-minute intervals and 

have periods of record beginning in October 2016. The reported average monthly streamflows at 

SW-15 range from 6.05 to 77.48 cubic feet per second (cfs) (ERC 2018). Reported average monthly 

streamflows at SW-13 range from 6.27 to 87.00 cfs (ERC 2018). USGS notes that work is in progress 

to develop stable rating curves for the two gages and that the reported streamflows are provisional. 

The Little Lynches River gains streamflow as it passes along the southwest boundary of the study 

area with a significant portion of the flow originating from groundwater (USACE 2014). 

Water quality data for the Little Lynches River are available from five monitoring stations shown in 

Figure 3.2-2. Three of the stations, SW-05, SW-12A, and SW-13, are monitored quarterly for 38 

parameters in accordance with the Haile Gold Mine Groundwater and Surface Water Monitoring Plan 

(NewFields 2015) and have periods of record starting in 2015. Stations SW-12 (one sample) and 

SW-15 (two samples) were monitored for water quality previously, but are not part of the current 

monitoring program. Monitoring data for Camp Branch Creek indicate that the stream has mixed 

calcium-sodium bicarbonate composition, low concentrations of total dissolved solids (18 to 270 

milligrams per liter [mg/L], average = 53 mg/L), and low pH (5.0 to 8.6 Standard Unit (s.u.), 

average = 6.2 s.u.). The water quality of the stream generally meets applicable criteria with the 

exception of pH which was below the minimum standard of 6.5 s.u. in 95 of the 131 samples 

evaluated. Total copper and total nickel concentrations exceed their aquatic criterion maximum 

concentration and criterion continuous concentration standards, respectively, in 1 out of 49 samples 

each. Several samples (12 out of 120) also had measured values of dissolved oxygen that did not 

meet the minimum standard of more than 4.0 mg/L. 

Camp Branch Creek 

Camp Branch Creek (Figure 3.2-1) flows southwest from its headwaters in the northern part of the 

study area to its confluence with the Little Lynches River at the western property boundary. It is a 

perennial stream over most of its length with segments of intermittent flow in its upper reaches and 

tributaries. Camp Branch Creek has a total length of about 11.8 miles, 6.4 of which are jurisdictional 

as designated by USACE. The watershed for Camp Branch Creek has an area of approximately 

4.3 square miles and contains the previously permitted Duckwood Tailings Storage Facility (DTSF) 

and the Holly and Hock TSF borrow areas. Other operations in the watershed include the Kershaw 

Correctional Institution and timber production. 

Camp Branch Creek is an unclassified stream, and as such, it is assigned the classification of the 

Little Lynches River (FW) to which it is tributary (Regulation 61-69). It is not 303(d) listed (SCDHEC 

2016, 2018) and is currently assessed as supporting its designated beneficial uses. 
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Figure 3.2-2. Surface Water Monitoring Locations in the Study Area  
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Streamflow data for Camp Branch Creek are available from two gages (Figure 3.2-2). The upstream 

gage, SW-03, is located about 0.5 mile below the DTSF. The downstream gage, SW-04, is located 

immediately above the confluence with the Little Lynches River. The gages record streamflow at 15-

minute intervals and have periods of record beginning in April 2016 and February 2017 for SW-03 

and SW-04, respectively. The reported average monthly streamflows at SW-03 range from 0.34 to 

6.40 cfs (ERC 2018). The highest recorded instantaneous flow at the gage during a storm event was 

about 107 cfs in April 2017. Reported average monthly streamflows at SW-04 range from 0.77 to 

12.35 cfs (ERC 2018). The highest-recorded instantaneous flow at SW-04 is 586 cfs during the same 

storm event in April 2017. Comparison of monitoring data for the two stations indicates that the 

lower mainstem of Camp Branch Creek gains flow under most conditions. 

Water quality data for Camp Branch Creek are available from six monitoring stations shown in 

Figure 3.2-2. Four of the stations, SW-01, SW-02, SW-03, and SW-04, are monitored quarterly for 

38 parameters in accordance with the Haile Gold Mine Groundwater and Surface Water Monitoring 

Plan (NewFields 2015) and have periods of record starting in 2015. Two of the stations, SW-16 and 

SW-17 were sampled twice in 2015, but are not part of the current monitoring program. Monitoring 

data for Camp Branch Creek indicate that the stream has mixed calcium-sodium bicarbonate 

composition, low concentrations of total dissolved solids (10 to 350 mg/L, average = 55 mg/L), and 

low pH (4.0 to 6.6 s.u., average = 5.2 s.u.). The water quality of the stream generally meets applicable 

criteria with the exception of pH, which was below the minimum standard of 6.5 s.u. in 72 of 75 

samples evaluated. Total concentrations of arsenic (1 out of 59 samples), copper (4 out of 59 

samples), zinc (2 out of 59 samples), lead (1 out of 14 samples), and nickel (1 out of 59 samples) 

infrequently exceeded aquatic life or human health criteria in the monitored water. Several of the 

samples also had measured values of dissolved oxygen (5 out of 73 samples), and turbidity (5 out of 

58 samples) that did not meet their respective standards of more than 4.0 mg/L and less than 

50 nephelometric turbidity units. 

Champion Creek 

Champion Creek (Figure 3.2-1) flows southwest from a small wetland spring area located west of 

the proposed West PAG OSA to its confluence with the Little Lynches River between Camp Branch 

and Haile Gold Mine Creek. It is a perennial stream in its lower reach but flows intermittently in its 

upper sections. The total length of Champion Creek is about 1.25 miles, 1.06 of which are 

jurisdictional as designated by USACE. The watershed for Champion Creek has an area of 

approximately 0.58 square mile. Most of the land within the watershed is forested. 

Champion Creek is an unclassified stream, and as such, it is assigned the classification of the Little 

Lynches River (FW) to which it is tributary (Regulation 61-69). Champion Creek is not 303(d) listed 

(SCDHEC 2016, 2018). Its average annual total flow is estimated to be 0.6 cfs based on the basin 

proration method described in Section 4.2.1 of the 2014 FEIS. Water quality data are not available 

for Champion Creek. 

Haile Gold Mine Creek 

Haile Gold Mine Creek (Figure 3.2-1) flows southwest from its headwaters in the central part of the 

study area to its confluence with the Little Lynches River at the southwestern property boundary. It 

is a perennial stream over most of its length with segments of intermittent flow in its upper reaches 

and tributaries. Haile Gold Mine Creek has a total length of about 10.5 miles, 8.4 of which are 

jurisdictional as designated by USACE. The watershed for Haile Gold Mine Creek has an area of about 
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4.9 square miles and contains permitted and proposed mine facilities with the exceptions of the 

DTSA, Champion Pit, and portions of the Ramona and South OSAs. Existing mining disturbances 

within the watershed include the mill site and associated infrastructure, the parking lot and office 

complex, Johnny’s PAG and low-grade ore stockpile, the James, Robert, and Haywood OSAs, the Mill 

Zone and Snake Pits, and other mining facilities including haul roads, ponds, and GMSAs. The 

hydrologic characteristics of the watershed have been extensively modified by previous and current 

mining activities. The streambed for Haile Gold Mine Creek has been altered, moved, or channelized 

in many locations. The watershed also contains the Ledbetter Reservoir and numerous ponds 

associated with mining. Ledbetter Reservoir is located along the mainstem of the creek in the area of 

the planned Ledbetter Pit. Haile Gold Mine Creek and its tributaries above Ledbetter reservoir are 

small blackwater channels. 

Haile Gold Mine Creek is classified as FW in Regulation 61-69 and was previously 303(d) listed as 

impaired for aquatic life because of low pH. The stream was delisted in 2004 based on an 

assessment by Water Management Consultants (2003) that determined the low pH of the stream is 

naturally occurring. 

Streamflow data for Haile Gold Mine Creek are available from three gages (Figure 3.2-2). The 

upstream gage, SW-19, is located on the south fork of the creek near the proposed East PAG OSA. 

The middle gage, SW-08, is located below the pit disturbance area and proposed underground mine. 

The downstream gage SW-09 is located immediately above the confluence with the Little Lynches 

River. The gages record streamflow at 15-minute intervals and have periods of record beginning in 

January 2017, April 2016, and June 2016 for SW-19, SW-08, and SW-09 respectively. The reported 

average monthly streamflows at SW-19 range from 0.01 to 0.13 cfs (ERC 2018). The highest 

instantaneous flow at the gage during a storm event was about 1.27 cfs in May 2017. Reported 

average monthly streamflows at SW-08 range from 0.82 to 7.50 cfs (ERC 2018). The highest 

instantaneous flow at the station is 102 cfs in September 2018. Reported average monthly 

streamflows at SW-09 range from 1.51 to 9.90 cfs (ERC 2018). The highest instantaneous flow at the 

station is 318 cfs in April 2017. Comparison of monitoring data from SW-08 and SW-09 indicate that 

the lower mainstem of Haile Gold Mine Creek gains flow under most conditions. 

Water quality data for Haile Gold Mine Creek are available from eight monitoring stations shown in 

Figure 3.2-2. Four of the stations, SW-08, SW-09, SW-18, and SW-19, are monitored quarterly in 

accordance with the Haile Gold Mine Groundwater and Surface Water Monitoring Plan (NewFields 

2015) and have periods of record starting in 2015. The other stations—SW-01A, SW-01B, SW-11, 

and SW-20—were each sampled twice in 2015, but not in subsequent years because they are not 

included in the operational surface water monitoring program required by SCDHEC (NewFields 

2015). Monitoring data for Haile Gold Mine Creek indicate that the stream has mixed calcium-

sodium sulfate composition, low concentrations of total dissolved solids (8 to 130 mg/L, average 

= 63 mg/L), and low pH (3.2 to 7.0 s.u., average = 4.5 s.u.). The water quality of the stream generally 

meets applicable criteria with the exception of pH which was below the minimum standard of 

6.5 s.u. in 135 of the 141 samples evaluated. Concentrations of total copper (3 out of 70 samples), 

zinc (3 out of 70 samples), nickel (3 out of 70 samples), and selenium (1 out of 3 samples) 

infrequently exceeded aquatic life criteria in the monitored water. Several samples (17 out of 128) 

also had measured values of dissolved oxygen that did not meet the minimum standard of more than 

4.0 mg/L. 
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Unnamed Streams Tributary to the Little Lynches River 

Eight unnamed streams occur in the study area that are tributary to the Little Lynches River 

(Figure 3.2-1 and Table 3.2-2). The streams are not listed in Regulation 61-69 and are, therefore, 

assigned the classification of the Little Lynches River (FW), which it is the first listed downstream 

waterbody. None of the unnamed streams are 303(d) listed.  

With the exception of tributary number 8, streamflows for the unnamed tributaries have not been 

monitored and the average annual flows presented in Table 3.2-2 are estimated using the basin 

proration method described in Chapter 4, Section 4.2, Water Resources. Streamflow data for 

unnamed tributary number 8 are available from gage SW-24 (Figure 3.2-2). The gage is located on 

the mainstem of the stream immediately above where it crosses the project boundary. The gage 

records streamflow at 15-minute intervals and has a period of record beginning in April 2016. The 

reported average monthly streamflows at SW-24 range from 0.55 to 2.55 cfs (ERC 2018). The 

highest recorded instantaneous flow at the gage during a storm event was about 19.72 cfs in 

October 2018. 

Table 3.2-2. Unnamed Streams Tributary to the Little Lynches River 

Ref. 
No. Description 

Drainage 
Area 
(square 
miles) 

SCDNR 
Stream 
Length 
(miles) 

USACE 
Jurisdictional 
Stream Length 
(miles) 

Stream 
Type 

Average 
Annual 
Streamflow 
(cfs) 

1 Unnamed tributary 
below confluence of 
Camp Branch Creek 

0.19 0.65 0.42 Intermittent 0.3 

2 First unnamed 
tributary below 
confluence of 
Champion Creek 

0.31 0.68 0.53 Intermittent 0.02 

3 Unnamed tributary on 
west side of Ramona 
OSA 

0.13 0.20  Intermittent 0.1 

4 Unnamed tributary in 
middle of Ramona OSA 

0.13 0.41 0.80 Intermittent 0.1 

5 Unnamed tributary on 
east side of Ramona 
OSA 

0.12 0.45 – Intermittent 0.1 

6 First unnamed 
tributary below 
confluence of Haile 
Gold Mine Creek 

– – – Intermittent – 

7 Second unnamed 
tributary below 
confluence of Haile 
Gold Mine Creek 

– – – Intermittent – 

8 Unnamed tributary 
that would contain the 
South OSA 

2.17 2.00 – Perennial 9.5 

SCDNR = South Carolina Department of Natural Resources; cfs = cubic feet per second; OSA = Overburden Storage 
Area 
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Water quality data for unnamed tributary number 8 are available from station SW-24, which is 

monitored quarterly for 38 parameters in accordance with the Haile Gold Mine Groundwater and 

Surface Water Monitoring Plan (NewFields 2015). The period of record for the station begins in 

November 2015 and included 13 monitoring events. Data from monitoring station SW-24 indicate 

that unnamed tributary number 8 has mixed sodium-calcium bicarbonate composition, low 

concentrations of total dissolved solids (9 to 46 mg/L, average = 28 mg/L), and low pH (3.7 to 4.55 

s.u., average = 4.3 s.u.). The water quality of the stream meets applicable standards for FW with the 

exception of pH, which is below the minimum standard of 6.5 s.u. for all samples (14) that were 

evaluated. Water quality data are not available for the other unnamed tributaries. 

Pit Lakes and Ponds 

Several pit lakes and ponds are located in the study area (Figure 3.2-1). The Champion Southwest Pit 

Lake is located near US 601, north of the intersection with Haile Gold Mine Road. It was mined in 

1990 and 1991 and allowed to flood at the end of operation. The pit lake has an area of about 1.0 

acre, stable water quality, and supports fish. The Champion Pit is located between Champion 

Southwest Pit and US 601. It was mined between 1989 and 1990, and closed in 2000. Champion Pit 

Lake has an area of about 3.5 acres, and the pH of the water is maintained at neutral pH by the 

periodic addition of lime. Ledbetter Reservoir is an impoundment of Haile Gold Mine Creek located 

north of Haile Gold Mine Road. It has an area of about 8.9 acres. All three of the pit lakes are unlined. 

As approved under the 2014 EIS Record of Decision, the Champion and Ledbetter Pit Lakes will 

discharge to unnamed drainage 2 and Haile Gold Mine Creek, respectively at the end mining. This 

discharge will likely start to occur approximately 50 years after mining once the pits have been filled 

up. The Champion Southwest Pit Lake will not discharge to surface water. Three ponds are also 

located near the North Fork of Haile Gold Mine Creek. The ponds have areas of about 1.3, 0.4, and 3.0 

acres. 

Passive Treatment System 

A passive treatment system operated by Haile Gold Mine is used to treat flows from three closed 

mining facilities: the Chase Hill Pit, the South Leach Pad, and the Chase Hill Leach Pad. The passive 

treatment system consists of buried collection pipes originating from each of the facilities, a flow 

distribution vault, two covered sulfate-reducing bio-reactors, and aerobic polishing cells (Golder 

Associates 2004). The aerobic polishing cells discharge treated water from Outfall 003 (Figure 3.2-

1) to Haile Gold Mine Creek (SCDHEC 2004). 

Surface Water Usage 

Surface water usage and permitted withdrawals in the study area are described in Section 3.5, 

Water Supply and Floodplains, Section 3.5.2.1, Surface Water Uses and Resources, of the 2014 FEIS 

(USACE 2014). 

3.2.2.2 Groundwater Resources 

Groundwater near the study area is used as source of water for domestic, agricultural, industrial, 

and public water supply. It typically occurs at depths of less than 55 feet below ground surface (bgs), 

and local patterns of groundwater flow are controlled by topography with recharge in upland areas 

and discharge at streams and wetlands in low-lying areas. The regional direction of groundwater 

flow is to the southwest toward the Little Lynches River (AMEC 2012a; NewFields 2018). 
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Sources of Groundwater Data 

Groundwater near the mine has been studied since the 1980s. Early groundwater data were 

collected as part of mineral exploration programs between 1981 and 1985 and during mining 

operations from 1985 to 1992. These data are summarized in a hydrologic characterization report 

prepared by Woodward-Clyde Consultants (1994). Woodward Clyde Consultants also completed 

additional field investigations in 1993 and developed a conceptual hydrologic model (CHM) to 

support development of the Mill Zone Pit and expansion of the Snake, Redhill, and Haile pits (WCC 

1994). Romarco Minerals purchased the site in 2007 and performed hydrologic investigations in 

2008, 2009, and 2010 to support the 2010 Haile Gold Mine Feasibility Study (M3 Engineering and 

Technology Corporation 2010). The investigations included installation of monitoring wells, 

piezometers, and vibrating wire piezometers, monitoring of groundwater levels and water quality, 

and pumping tests to determine aquifer parameters for the mine site. The results of the studies, an 

updated CHM, and a numerical model that evaluated groundwater pumping to depressurize the 

planned mine pits were presented in two reports prepared by Schlumberger Water Services (SWS 

2010a, 2010b). Following the feasibility study, a series of hydrologic investigations was completed 

between 2010 and 2014 to refine the CHM and support the numerical groundwater model that was 

prepared by Cardno ENTRIX for the 2014 EIS. The results of these studies are presented in AMEC 

2012a and 2012b, NewFields 2013 and 2014, and Cardno ENTRIX 2013. 

Haile Gold Mine acquired the property in 2007and has continued to collect hydrologic data and 

refine the CHM since publication of the 2014 FEIS. This information—which includes data from the 

drilling, installation, and testing of monitoring wells, 14 depressurization wells, and, 12 vibrating 

wire piezometers, the results of 30 packer permeability tests, data from 5 open-hole air lift pumping 

tests, and observations of groundwater drawdown over a 26-month period during depressurization 

pumping for the Mill Zone and Snake Pits—has been used to revise and update the numerical 

groundwater water model for this SEIS.  

Significant changes to the CHM and numerical groundwater since the 2014 EIS include the following.  

⚫ Elimination of the saprock unit as a widely occurring zone of relatively high hydraulic 

conductivity and groundwater inflow to the mine pits. 

⚫ Reduction of the estimated values of hydraulic conductivity for weathered and unweathered 

bedrock. 

⚫ Revised estimates of the rates of groundwater recharge by infiltration of precipitation for CPS 

and saprolite. 

⚫ Reduction of the estimated vertical hydraulic conductivity and rate of vertical leakage for the 

saprolite hydrostratigraphic unit. 

Hydrogeologic Setting  

Geologic Structural and Hydrostratigraphy 

The study area is within a strongly deformed east–northeast-trending structural zone of the 

Carolina Slate Belt. Geologic structure at the site is complex and is characterized by ductile 

deformation that has develop strong foliation, slaty cleavage, and open to isoclinal folding in the 

metamorphic bedrock. Fold axes generally trend north–northeast parallel to regional foliation. 

Brittle deformation is less common and includes shear zones and small-scale offsets with east–

northeast and northwest trends. Northwest trending faults have also offset bedrock stratigraphy 
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between the Champion Pit and Horseshoe Deposit by about 1,650 feet with the eastern side being 

downthrown (SRK 2017). 

Four hydrostratigraphic units are currently recognized at the Haile Gold Mine. In downward order 

they include CPS, saprolite, fractured and weathered bedrock, and unweathered competent bedrock 

(NewFields 2018). Hydrostratigraphic units are defined based on their groundwater flow 

characteristics, and may include combinations or divisions of stratigraphic units that are defined by 

their lithologic characteristics or genetic origin. CPS forms a layer of fine- to medium-grained quartz 

sand at ground surface in the northeastern part of the study area. It grades downward into silty to 

clayey sand and occurs in highland areas where it may be up to 120 feet thick. CPS is absent in the 

southwestern portion of the study area near the Little Lynches River where saprolite is exposed at 

ground surface. Saprolite is a structureless kaolinite clay-rich layer that formed in place at the top of 

bedrock by intense chemical weathering of the metavolcanic and metasedimentary substrate. The 

saprolite ranges in thickness from about 30 to 130 feet and is best developed above faults and in 

areas of metavolcanic rocks. Bedrock at the site includes metavolcanics rocks of the Persimmon 

Fork Formation and metasedimentary rocks of the Richtex Formation. The rocks are Precambrian to 

Cambrian in age and were deposited as part of subduction zone–oceanic island arc complex. 

Bedrock at the site has been subjected to greenschist facies metamorphism and is strongly foliated. 

It has also been intruded by a number of steeply dipping diabase and lamprophyre dikes that trend 

northwest and east–northeast, respectively. Analysis of geotechnical data for bedrock indicates that 

fracture density decreases with depth until about 400 to 600 feet bgs (NewFields 2018). Bedrock 

above this level is classified as fractured and weathered. The underlying bedrock is competent and 

unweathered. 

Groundwater Recharge, Discharge, and Patterns of Flow 

Prior to mining, groundwater at the site flowed laterally away from upland recharge areas following 

topography southwest to discharge at streams and wetlands in the lower elevations of drainages 

(NewFields 2018). Some stream segments and wetlands also act as sources of groundwater recharge 

depending on location, elevation, and season. Pre-mining vertical gradients were generally small 

with slight downward gradients in CPS and saprolite providing recharge to bedrock. Current 

groundwater flow directions generally reflect topography and pre-mining patterns except in the 

immediate vicinity of Mill Zone and Snake Pits where depressurization pumping has influenced flow 

directions and increased both horizontal and vertical hydraulic gradients (NewFields 2018). 

Figure 3.2-3 provides a water table map showing the direction of groundwater flow during the 

fourth quarter of 2017. 

Recharge to groundwater at the site has been estimated by a baseflow separation analysis of 

streamflow data from gages on Camp Branch Creek (SW-03 and SW-04) Haile Gold Mine Creek (SW-

08 and SW-09), and the unnamed drainage that would contain the South OSA (SW-24) (Figure 3.2-2) 

(ERC 2018; NewFields 2018). These data were collected after the 2014 FEIS and have been used to 

update previous recharge estimates of 8 to 10 percent of annual precipitation that were developed 

by Schlumberger (2010a) and ERC (2012). The current average recharge estimates of 17.1 percent 

of annual precipitation for areas with CPS at the surface and 2.5 percent for areas with saprolite 

assume that stream baseflows are roughly equivalent to recharge within evaluated watersheds and 

are proportional to the areas of exposed CPS and saprolite (NewFields 2018). Average annual 

precipitation for the site based on the period of record for the climate monitoring station at the mine 

(1992–2016) is 47.65 inches per year (NewFields 2018).  
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Figure 3.2-3. Water Table Map for CPS and Saprolite Fourth Quarter 2017  
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Aquifer Properties 

Groundwater occurs under unconfined conditions in CPS. It may be confined, semi-confined, or 

unconfined in the underlying units depending on location. Saprolite generally has lower hydraulic 

conductivity than CPS and provides some resistance to the downward movement of groundwater 

across the unit. The thickness and hydrologic characteristics of saprolite are variable across the site 

and areas with relic fractures are believed to exert significant control over vertical leakage through 

the layer (NewFields 2018). Groundwater flow in the underlying metamorphic rocks primarily 

occurs in fractured and weather bedrock above 400 to 600 feet bgs. The unweathered bedrock 

below has lower hydraulic conductivity that decreases with depth (NewFields 2018). No significant 

differences in the hydrologic characteristics of the metavolcanics and metasedimentary rocks have 

been observed. Data regarding the hydrologic characteristics of the diabase and lamprophyre dikes 

are less definitive. Recent observations of groundwater drawdown across the structures in response 

to pumping suggest they do not significantly impede flow (NewFields 2018).  

An earlier analysis by Woodward Clyde Consultants (1994) came to the opposite conclusion and the 

current conceptual model is that some dikes may impede flow locally. Evidence for enhanced 

permeability parallel to the dikes is more conclusive and is supported by statistical analysis of 

geotechnical data (NewFields 2014). Hydraulic conductivity data for the site are summarized in 

Table 3.2-3. Literature-derived representative values of effective porosity, specific storage, and 

specific yield for aquifer materials similar to those at the site are summarized in Table 3.2-4. 

Effective porosity is a fraction of total porosity and is the percent volume of pore space in the 

material that will transmit water. Specific storage is the volume of water taken into or released from 

a unit volume of the material in response to a unit change in head. It is a function of the compression 

or expansion of the mineral framework in response to changes in hydraulic pressure. Specific yield 

is a measure of the gravity drainable porosity of the material expressed as a percentage of the total 

volume of the aquifer material. 
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Table 3.2-3. Hydraulic Conductivity Data for the Haile Gold Mine 

Unit 
Number 
of Tests 

Hydraulic Conductivity (ft/day) 

Reference Min Max Median Geomean 

CPS 

All site data – – – – –  

Other references – 1.73 2.64 – – SWS 2010b 

Saprolite 

All site data 9 0.012 1.75 0.46 0.20  

Other references – 0.03 1.39   SWS 2010b; AMEC 2012b 

All Bedrock 

All site data 85 0.0004 7.50 0.25 0.15  

Multiple well 
tests 

9 0.248 0.97 0.73 0.57  

Other references – 0.11 73.7   SWS 2010b; AMEC 2012b 

Bedrock <500 ft bgs 

All site data 52 0.0047 7.50 0.53 0.39  

Packer tests 11 0.023 0.27 0.072 0.087 SRK 2017 

Bedrock 500–700 ft bgs 

All site data 22 0.0004 0.97 0.13 0.13  

Packer tests 6 0.0004 0.04 0.003 0.004 SRK 2017 

Bedrock 750–1,000 ft bgs 

All site data 9 0.0004 0.05 0.01 0.01  

Packer tests 8 0.0004 0.04 0.011 0.007 SRK 2017 

Bedrock >1,000 ft bgs 

Packer tests 5 0.0003 0.13 0.0003 0.0017 SRK 2017 

Source: NewFields 2018. 

ft/day = feet per day; Min = minimum; Max = maximum; CPS = Coastal Plains sand; SWS = Schlumberger Water 
Services; ft bgs = feet below ground surface; SRK = SRK Consulting 

Table 3.2-4. Representative Values of Effective Porosity, Specific Storage, and Specific Yield for 
Various Aquifer Materials 

Material Effective Porositya (%) Specific Storageb (ft-1) Specific Yieldc (%) 

Clay 0.7–5 2.8 x 10-4–6.2 x 10-3 2–6 

Sand 8–30 3.9 x 10-5–3.1 x 10-4 22–33 

Fissured rock – 1.0 x 10-6–2.1 x10-5 – 

Competent rock – < 1 x 10-6 – 
a Source: Spitz and Moreno 1996. 
b Source: Domenico and Mifflin 1965. 
c Sources: Heath 1983; Morris and Johnson 1967. 
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Groundwater Quality 

Groundwater quality data for the project area are available from 35 monitoring wells that were 

sampled between January 2012 and November 2018 Figure 3.2-4). Twelve of the wells are 

completed in CPS or CPS and saprolite. Twenty-three of the wells are completed in bedrock or 

saprolite and bedrock. Groundwater quality samples for the Haile Gold Mine were collected in 

accordance with the 2015 Groundwater and Surface Water Monitoring Plan (NewFields 2015) and 

analyzed by a state-certified laboratory using USEPA approved methods. These results are reported 

quarterly to SCDHEC and USEPA. 

Review of monitoring data summarized in Table 3.2-5 indicates that groundwater from CPS and CPS 

plus saprolite has mixed sodium-magnesium chloride composition with acidic pH (median = 4.60 

s.u.) and low concentrations of total dissolved solids (median = 25 mg/L). Groundwater from CPS 

and CPS plus saprolite generally meets drinking water MCLs in Table 3.2-1 with the exception of 

arsenic, which exceeded the MCL of 0.010 mg/L in 12 of 66 samples that were analyzed for total 

concentration and 4 of 44 samples that were analyzed for dissolved concentration. Elevated arsenic 

concentrations in groundwater from CPS and CPS plus saprolite monitoring wells were typically 

associated with samples that had high concentrations of suspended sediment and may not reflect 

natural conditions. Arsenic is easily adsorbed to clay particles that may not be naturally suspended 

in the water column but become entrained by turbulence during sampling. 

Groundwater from bedrock and bedrock plus saprolite monitoring wells has mixed calcium-sodium 

bicarbonate composition with weakly acidic pH (median = 6.63 s.u.) and moderate concentrations of 

total dissolved solids (median = 130 mg/L). Groundwater from bedrock and bedrock plus saprolite 

wells generally meets drinking water MCLs in Table 3.2-1 with the exception of arsenic and 

antimony which exceeded their MCLs of 0.010 mg/L and 0.006 mg/L, respectively. Arsenic exceeded 

the MCL in 25 of 131 samples that were analyzed for total concentration and 24 of 131 samples that 

were analyzed for dissolved concentration. Antimony exceeded the MCL in 11 of 56 samples that 

were analyzed for dissolved concentration. All samples that exceeded MCLs for arsenic and 

antimony were from monitoring wells MW-10-05s and MW-05d, which are located south of the 

Ramona OSA and are screened across bedrock and saprolite. 
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Figure 3.2-4. Groundwater Monitoring Locations  
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Table 3.2-5. Groundwater Quality Data for Wells Screened in Coastal Plains Sand and Costal Plains 
Sand plus Saprolite 

 

Number of 
Samples 

Percent 
Non-Detect 

Minimum 
Value 

Maximum 
Value 

Average 
Value 

Median 
Value 

Standard 
Deviation 

Major Ions and Solution Parameters 

Alkalinity (mg/L CaCO3) 111 85.6% <5 170 9 5 20 

Bicarbonate (mg/L CaCO3) 111 85.6% <5 160 9 5 18 

Carbonate (mg/L CaCO3) 111 99.1% <5 12 5 5 1 

Acidity, total (mg/L CaCO3) 103 97.1% <10 23 20 20 2 

Calcium, dissolved (mg/L) 80 28.8% 0.27 5.4 0.90 0.66 0.70 

Calcium, total (mg/L) 111 23.4% 0.28 1000 12.21 0.7 96.24 

Magnesium, dissolved 
(mg/L) 

80 61.3% 0.22 7 0.65 0.5 0.73 

Magnesium, total (mg/L) 111 55.0% 0.24 240 3.36 0.5 22.89 

Sodium, dissolved (mg/L) 80 25.0% <1 4.1 1.62 1.25 0.71 

Sodium, total (mg/L) 110 15.5% 0.77 170 4.22 1.5 17.69 

Potassium, dissolved (mg/L) 80 70.0% 0.62 2 1.06 1 0.17 

Potassium, total (mg/L) 111 58.6% 0.67 110 2.50 1 10.54 

Chloride (mg/L) 111 0.9% <0.5 6.7 2.49 2.2 1.23 

Sulfate (mg/L) 111 31.5% 0.83 31 2.20 1.3 3.34 

Silica, dissolved (mg/L) 66 0.0% 3.4 1500 42.22 5.4 202.33 

Total Dissolved Solids 
(mg/L) 

111 3.6% <5 1,000 45 25 119 

Total Suspended Solids 
(mg/L) 

66 9.1% <1 21,000 1,267 64 3,351 

Cyanide (mg/L) 45 100.0% <0.01 <0.01 0.01 0.01 0.00 

Nutrients 

Nitrate, total (N mg/L) 112 3.6% 0.023 2.5 0.834 0.695 0.539 

Metals 

Aluminum, dissolved 
(mg/L) 

66 60.6% 0.024 140 3.216 0.1 18.111 

Aluminum, total (mg/L) 66 15.2% <0.1 910 25.06 0.46 118.54 

Arsenic, dissolved (mg/L) 66 98.5% 0.0013 0.053 0.0040 0.003 0.0069 

Arsenic, total (mg/L) 66 72.7% 0.0013 0.48 0.0192 0.003 0.0682 

Copper, dissolved (mg/L) 66 89.4% 0.0011 0.085 0.0070 0.005 0.0114 

Copper, total (mg/L) 66 62.1% 0.0011 0.6 0.0320 0.005 0.0843 

Iron, dissolved (mg/L) 66 72.7% 0.033 100 2.184 0.1 12.669 

Iron, total (mg/L) 66 30.3% 0.044 1100 34.285 0.26 144.787 

Manganese, dissolved 
(mg/L) 

66 24.2% 0.0024 0.41 0.035 0.0081 0.068 

Manganese, total (mg/L) 66 25.8% <0.005 8.9 0.243 0.0104 1.118 

Mercury, dissolved (mg/L) 66 98.5% 0.000091 0.00024 0.00019
2 

0.0002 0.000029 

Mercury, total (mg/L) 66 78.8% 0.000091 0.0014 0.00024
3 

0.0002 0.000182 
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Number of 
Samples 

Percent 
Non-Detect 

Minimum 
Value 

Maximum 
Value 

Average 
Value 

Median 
Value 

Standard 
Deviation 

Nickel, dissolved (mg/L) 66 98.5% <0.002 0.05 0.006 0.005 0.008 

Nickel, total (mg/L) 66 72.7% <0.002 0.17 0.010 0.005 0.022 

Zinc, dissolved (mg/L) 66 95.5% 0.0083 0.2 0.025 0.02 0.031 

Zinc, total (mg/L) 66 78.8% 0.0084 1.4 0.052 0.02 0.175 

Field Parameters 

Temperature, Field (deg. C) 120 0.0% 16 23.1 18.7 18.6 1.4 

Specific Conductance 
(µS/cm) 120 0.0% 0.23 363 35.1 29.5 38.5 

pH (s.u.) 120 0.0% 3.58 8.11 4.71 4.60 0.59 

Dissolved oxygen (mg/L) 118 0.0% 0.66 16.01 6.56 6.71 1.87 

Bolded and shaded values exceed Drinking water MCL listed in Table 3.2-1.  

Table 3.2-6. Groundwater Quality Data for Wells Screened in Bedrock and Bedrock plus Saprolite 

 Number of 
Samples 

Percent 
Non-Detect 

Minimum 
Value 

Maximum 
Value 

Average 
Value 

Median 
Value 

Standard 
Deviation 

Major Ions and Solution Parameters 

Alkalinity (mg/L CaCO3) 131 2.3% <5 120 65 75 33 

Bicarbonate (mg/L CaCO3) 131 2.3% <5 120 65 74 33 

Carbonate (mg/L CaCO3) 131 99.2% <5 7.2 5 5 0 

Acidity, total (mg/L CaCO3) 108 82.4% <10 49 20 20 7 

Calcium, dissolved (mg/L) 56 0.0% 2.5 27 11.45 11 6.98 

Calcium, total (mg/L) 129 0.8% 0.49 45 11.76 11 8.22 

Magnesium, dissolved (mg/L) 56 0.0% 0.6 11 5.39 5.55 3.70 

Magnesium, total (mg/L) 129 0.8% 0.5 13 5.20 5.1 3.62 

Sodium, dissolved (mg/L) 56 0.0% 2.1 67 16.89 10 18.93 

Sodium, total (mg/L) 129 0.8% 1 65 15.28 9.8 17.43 

Potassium, dissolved (mg/L) 56 41.1% 0.57 2.4 1.21 1.2 0.29 

Potassium, total (mg/L) 129 38.8% 0.25 2.7 1.20 1.1 0.38 

Chloride (mg/L) 131 0.8% <0.5 28 5.83 2.6 8.24 

Sulfate (mg/L) 132 1.5% <1 80 10.86 7.6 11.66 

Silica, dissolved (mg/L) 131 0.8% 0.5 43 25.81 29 12.54 

Total dissolved solids (mg/L) 132 0.0% 12 280 126 130 52 

Total suspended solids (mg/L) 131 61.8% 0.4 2,500 68 2.1 303 

Cyanide 56 98.2% <0.005 <0.01 0.009821 0.01 0.00 

Nutrients        

Ammonia, total (mg/L) 57 100.0% <0.1 <0.25 0.24 0.25 0.03 

Nitrate total (N mg/L)l 131 95.4% 0.023 0.83 0.058 0.05 0.083 

Nitrogen, total (N mg/L) 57 91.2% <0.25 1.1 0.28 0.25 0.13 

Orthophosphate (mg/L) 59 81.4% 0.015 0.4 0.084 0.05 0.093 

Metals        

Aluminum, dissolved (mg/L) 131 89.3% <0.023 2.2 0.113 0.1 0.200 

Aluminum, total (mg/L) 131 73.3% <0.05 29 1.18 0.1 3.82 
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 Number of 
Samples 

Percent 
Non-Detect 

Minimum 
Value 

Maximum 
Value 

Average 
Value 

Median 
Value 

Standard 
Deviation 

Antimony, dissolved (mg/L) 56 96.4% <0.0023 0.0093 0.0050 0.005 0.0008 

Antimony, total (mg/L) 56 98.2% <0.002 0.0083 0.0050 0.005 0.0007 

Arsenic, dissolved (mg/L) 131 75.6% <0.0013 0.03 0.0050 0.003 0.0053 

Arsenic, total (mg/L) 131 73.3% <0.0013 0.034 0.0053 0.003 0.0055 

Boron, dissolved (mg/L) 56 100.0% <0.04 0.1 0.10 0.1 0.01 

Boron, total (mg/L) 56 100.0% <0.044 0.1 0.098 0.1 0.010 

Chromium, dissolved (mg/L) 56 98.2% <0.0025 0.0066 0.0049 0.005 0.0005 

Chromium, total (mg/L) 56 85.7% <0.0025 0.027 0.0059 0.005 0.0036 

Chromium (III), total (mg/L) 54 92.6% <0.01 0.015 0.0102 0.01 0.0009 

Chromium (VI), total (mg/L) 50 100.0% <0.003 <1 0.037 0.01 0.140 

Copper, dissolved (mg/L) 131 94.7% <0.0011 0.049 0.0052 0.005 0.0051 

Copper, total (mg/L) 132 81.8% <0.0011 0.16 0.0071 0.005 0.0141 

Iron, dissolved (mg/L) 131 39.7% 0.033 6.8 1.219 0.17 1.678 

Iron, total (mg/L) 132 23.5% 0.044 76 3.573 1.1 8.052 

Lead, dissolved (mg/L) 56 100.0% <0.0002 <0.0025 0.0024 0.0025 0.0004 

Lead, total (mg/L) 56 83.9% <0.0005 0.012 0.0032 0.0025 0.0024 

Manganese, dissolved (mg/L) 131 13.7% <0.001 1.2 0.335 0.17 0.374 

Manganese, total (mg/L) 131 13.0% <0.002 4.2 0.411 0.21 0.504 

Mercury, dissolved (mg/L) 131 100.0% <0.000091 <0.0002 0.000185 0.0002 0.000038 

Mercury, total (mg/L) 131 100.0% <0.000091 <0.0002 0.000185 0.0002 0.000038 

Nickel, dissolved (mg/L) 131 90.8% <0.002 0.023 0.005 0.005 0.002 

Nickel, total (mg/L) 131 78.6% <0.002 0.038 0.006 0.005 0.005 

Selenium, dissolved (mg/L) 56 98.2% <0.001 0.0036 0.0025 0.0025 0.0003 

Selenium, total (mg/L) 56 92.9% <0.0011 0.01 0.0027 0.0025 0.0011 

Thallium, dissolved (mg/L) 56 100.0% <0.0005 <0.001 0.0010 0.001 0.0001 

Thallium, total (mg/L) 56 100.0% <0.00025 <0.001 0.00097 0.001 0.00014 

Zinc, dissolved (mg/L) 131 95.4% <0.0083 0.084 0.0201 0.02 0.0097 

Zinc, total (mg/L) 131 88.5% <0.0084 0.11 0.0220 0.02 0.0141 

Field Parameters        

Temperature, field (deg. C) 136 0.0% 15.2 35.7 17.7 17.3 2.7 

Specific conductance (µS/cm) 135 0.0% 43.4 342 188.9 185 78.2 

pH (s.u.) 137 0.0% 5.29 9.17 6.87 6.63 0.98 

Dissolved oxygen (mg/L) 124 0.0% 0 9.72 1.40 0.945 1.66 

Bolded and shaded values exceed drinking water MCL listed in Table 3.2-1.  

Groundwater Usage in the Study Area 

Groundwater usage in the study area and the locations of wells and springs that are used as water 

supplies are described in Section 3.5, Water Supply and Floodplains, Section 3.5.2.2, Groundwater 

Uses and Resources, of the 2014 FEIS (USACE 2014). 
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3.3 Soils 
This section discusses existing conditions relating to soils and surface material in the study area. The 

study area for soils is the area inside the project boundary including the proposed 832 acres of 

expansion. This study area is appropriate for assessing the direct impacts of the existing and 

proposed Haile Gold Mine construction on surface materials being eroded and associated changes to 

slopes and drainage patterns at the site.  

3.3.1 Regulatory Framework 

The statues and regulations pertaining to soils described in Section 3.2, Geology and Soils, Section 

3.2.1, Regulatory Setting, of the 2014 FEIS are applicable to soils in the study area for this SEIS. 

3.3.2 Existing Conditions 

This section describes the soil types in the study area. Section 3.2, Geology and Soils, Section 3.2.2, 

Existing Conditions, of the 2014 FEIS describes the mapped soil units in the study area.  

Soil distribution for Lancaster County has been mapped by the Natural Resource Conservation 

Service (NRCS). Mapped soil units in the study area are shown in Figure 3.3-1 (NRCS 2017).  

Section 3.2, Geology and Soils, Section 3.2.2, Existing Conditions, of the 2014 FEIS discusses the NRCS 

descriptions of particle size, erosion factor, slope, and drainage class. The NRCS erosion factor, also 

known as the “K value”, for soils in the study area is shown in Figure 3.3-2. Figure 3.3-3 shows the 

drainage class of the soils in the study area.  

Soil distribution for the study area is summarized below, grouped by Upper Coastal Plain or 

Piedmont. 

3.3.2.1 Upper Coastal Plain Soils 

Blanton 

Blanton sands comprise 54.9 percent of the study area. These sands are found in marine terraces 

and are assumed to have been formed from prehistoric sandy marine deposits. They are moderately 

well-drained soils with a very low water capacity and able to sustain 2 inches of water. The water 

erosion hazard for Blanton sands is low, and these soils are typically found in areas with a 0- to 6-

percent slope, a 6- to 10-percent slope, and a 6- to 15-percent slope.  
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Figure 3.3-1. Soil Distribution in the Study Area 
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Figure 3.3-2. Erosion K Value of Soils in the Study Area 
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Figure 3.3-3. Drainage Classification of Soils in the Study Area 
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Blaney 

Approximately 7.5 percent of the study area consists of Blaney sands, found in prehistoric marine 

terraces. These soils are a mix of sand, clay, silt, and organic material; they are well drained, 

generally have a low water capacity, and are able to sustain 4 inches of water. The erosion potential 

for these soils is low to moderate. Blaney sands are found in areas with a 6- to 10-percent slope and 

a 10- to 15-percent slope.  

Rutlege 

Approximately 6.1 percent of the study area consists of Rutlege loamy sand. These soils are found in 

depressions and floodplains and were formed from sandy marine deposits. They are very poorly 

drained soils with a low water capacity and can sustain 2 inches of water. Rutlege soils have a low 

potential for the hazard of water erosion. These soils are typically found in flat areas with a 0- to 2-

percent slope.  

Wagram 

Approximately 5.4 percent of the study area comprises Wagram sand. Wagram sands are found in 

marine terraces and were formed from a mix of marine sands, silts, clays, and organic matter. They 

are well-drained sands with a moderate water capacity and are able to sustain 6 inches of water. 

Wagram sands have a low potential for erosion and are found in areas with a 2- to 6-percent slope, a 

6- to 10-percent slope, and a 10- to 15-percent slope.  

Worsham 

Approximately 1.8 percent of the study area consists of Worsham fine sandy loam. This loam is 

found in depressions that were formed from clay sediments deposited by running water. Worsham 

sand is poorly drained, has a moderate water capacity, and is able to sustain approximately 8 inches 

of water. The hazard of water erosion is moderate, and it is found in areas with a 0- to 2-percent 

slope.  

3.3.2.2 Piedmont Soils 

Herndon 

Approximately 8.4 percent of the study area consists of Herndon silt loam. This silt loam is found on 

hill slopes and was formed from clay residues of weathered rock. Herndon silt loam is a well-

drained soil with a high water capacity and can sustain 10 inches of water. The water erosion hazard 

of Herndon silt loam is somewhat high, and it is generally found in steep areas with a 2- to 6-

percent, a 6- to 10-percent, and a 10- to 15-perent slope.  

Nason 

Nason loam comprises approximately 5.1 percent of the soil in the study area. These soils are 

formed from clay residues of weathered rock and are found on hill slopes. Nason loams are well-

drained soils with a low water capacity, and they are able to sustain approximately 6 inches of 

water. The hazard of water erosion is high, and these soils are found in steeper areas with a 10- to 

25-percent slope and a 15- to 25-percent slope.  
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Appling and Chesterfield 

Appling and Chesterfield soils comprise 3.82 percent of the study area. These soils are found on 

hillslopes and were formed from clay residues of weathered granite. Appling and Chesterfield soils 

are well drained, with a moderate water capacity. They are able to sustain approximately 8 inches of 

water. The hazard of water erosion is moderate for these soils, and they are found in areas with a 

6- to 10-percent slope.  

Wehadkee and Chewacla 

Wehadkee and Chewacla soils comprise approximately 1.7 percent of the study area. These soils are 

found in floodplains and depressions and were formed from various sediments deposited by flowing 

water. They are somewhat poorly drained and can sustain 7 inches of water. Wehadkee and 

Chewacla soils are generally found in flat areas with a 0- to 2-percent slope.  

Vaucluse and Blaney 

Approximately 1.4 percent of the study area consists of Vaucluse and Blaney sands, found in 

prehistoric marine terraces and were formed from marine deposits of clay, silt, sand, and organic 

matter. These soils are well drained, generally have a low water capacity, and are able to sustain 5 

inches of water. The erosion potential for these soils is low to moderate. Vaucluse and Blaney sands 

are found in areas with a 6- to 10-percent slope and a 10- to 15-percent slope.  

Georgeville 

Approximately 1.1 percent of the study area consists of Georgeville loam. This loam formed in 

material mostly weathered from fine-grained metavolcanic rocks. They are well drained, with a 

water capacity of 6 inches. Georgeville soils are found in areas with a 2- to 10-percent and a 6- to 

10-percent slope.  

3.3.3 References 

Natural Resource Conservation Service (NRCS). 2017. Lancaster County, South Carolina Soils Map. 
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3.4 Floodplains 
This section describes the existing floodplain conditions and management in the study area. 

Floodplains are defined as any land area susceptible to being inundated from any source (44 Code of 

Federal Regulations [CFR] 59) and are often associated with surface waters and wetlands. 

Floodplains provide many benefits to society and ecosystems including storing, filtering, and 

conveying flood waters; controlling erosion; reducing flood water velocities and flows; recharging 

groundwater; protecting water quality; and providing wildlife habitat. 

Baseline assessments are provided for floodplains inside the project boundary and an extended area 

outside the project boundary that is immediately downstream of potential runoff and discharges 

from the project (study area). The floodplains study area is shown in Figure 3.4-1 and is generally 

the same as the study area depicted in the 2014 FEIS but is extended to account for the 832-acre 

expansion area. 

3.4.1 Regulatory Framework 

The floodplain regulations described in Section 3.5, Floodplains, Section 3.5.1, Regulatory Setting, of 

the 2014 FEIS are applicable to this section of the SEIS. 

3.4.2 Existing Conditions 

The existing floodplain conditions described in Section 3.5, Floodplains, Section 3.5.2, Existing 

Conditions, of the 2014 FEIS are still applicable to the study area. The same Federal Emergency 

Management Agency (FEMA)-mapped Zone A floodplains along the Little Lynches River, Haile Gold 

Mine Creek, Camp Branch Creek, and an unnamed tributary to Little Lynches River overlap with the 

study area and have been previously described and, therefore, are incorporated by reference. The 

only notable difference is that the 832-acre expansion area results in approximately 156 acres of 

FEMA-mapped Zone A floodplain in the study area, which is approximately 97 additional acres than 

reported in the 2014 FEIS (FEMA 2018). This additional floodplain area is associated with the Little 

Lynches River and the unnamed tributary to the Little Lynches River. Figure 3.4-1 shows FEMA-

mapped floodplains in the study area. 
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Figure 3.4-1. FEMA Zone A Floodplains in the Study Area 
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3.4.3 References 

Federal Emergency Management Agency (FEMA). 2018. National Flood Hazard Layer (NFHL). 

Version 1.1.1.0. Publication Date: 2018-09-28. Available: 

https://www.floodmaps.fema.gov/NFHL/status.shtml. Accessed: February 5, 2019.  
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3.5 Wetlands and Other Waters of the United States 
This section describes the extent, location, community type, and function of jurisdictional wetlands 

and other waters of the United States (i.e., streams, rivers, ponds, and lakes) that occur in the study 

area and have the potential to be directly or indirectly affected by the Proposed Project. The 

definitions of wetlands and other waters of the United States, and the description of wetland 

functions described in Section 3.6, Wetlands and Other Waters of the United States, of the 2014 FEIS, 

are still applicable to this section of the SEIS.  

The wetlands and other waters of the United States study area extends either to the 1-foot 

groundwater drawdown contour (based on recent groundwater modeling and actual pumping data) 

to account for the extent of potential impacts from groundwater drawdown or to the project 

boundary, whichever extends further. In addition, the study area includes all of subbasins 2 (Lower 

Camp Branch Creek) and 12 (unnamed tributary southeast of project boundary). Baseline 

assessments are provided for wetlands and streams in the study area. The limits of both the project 

area and study area are shown in Figure 3.5-1. Note that the study area for this SEIS is smaller 

compared to the study area defined for the 2014 FEIS because the recent groundwater modeling 

(which is based on actual pumping data) indicates groundwater drawdown is not as extensive as 

previously modeled.  

3.5.1 Regulatory Framework 

The regulations described in Section 3.6, Wetlands and Other Waters of the United States, Section 

3.6.1, Regulatory Setting, of the 2014 FEIS are still applicable to this section of the SEIS. 

Additionally, in October 2019, USEPA and USACE published a final rule to repeal the 2015 Clean 

Water Rule: Definition of “waters of the United States” (2015 Rule), which amended portions of the 

CFR, and to restore the regulatory text that existed prior to the 2015 Rule. The final rule became 

effective on December 23, 2019. USEPA and USACE are implementing the pre-2015 Rule regulations 

informed by applicable agency guidance documents and consistent with Supreme Court decisions 

and longstanding agency practice. In addition, on April 21, 2020, USEPA and USACE published a final 

rule that revised the definition of waters of the United States. The final rule became effective on June 

22, 2020 and is known as the navigable waters protection rule.  

Also, the Clean Water Act, Section 402, regulates point source discharges to waters of the United 

States. Section 402 is implemented under the NPDES program, which has been delegated to and 

administered by most states. In South Carolina, SCDHEC administers NPDES permits for a variety of 

point source discharges, including for stormwater runoff from land disturbance. For example, any 

project that disturbs at least 1 acre of land requires a SCDHEC Stormwater NPDES permit. 

Application for this permit is typically called a Stormwater Pollution Prevention Plan (SWPPP). A 

Department of the Army permit cannot be issued until a NPDES permit is granted. In addition, in 

accordance with Section 401 of the Clean Water Act, a 401 Water Quality Certification is required 

from SCDHEC for any federal permit or license that may result in a discharge to navigable waters. 
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Figure 3.5-1. Wetlands and Other Waters of the United States Study Area 
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3.5.2 Existing Conditions 

The existing conditions described in Section 3.6, Wetlands and Other Waters of the United States, 

Section 3.6.2, Existing Conditions, of the 2014 FEIS are mostly still applicable to the study area. The 

same ecoregions, surface geology, hydric soils, watersheds,1 and wetlands and other waters of the 

United States in the study area have been previously described and, therefore, are incorporated by 

reference. Similarly, descriptions of the hydrogeomorphic classification system, Cowardin 

classification system, and groundwater interactions with wetland and surface water hydrology in 

the study area are the same and, therefore, are incorporated by reference.  

The existing conditions for the study area that were not described in the 2014 FEIS are described 

below, and primarily focus on wetlands and other waters of the United States in the proposed 832-

acre expansion area. The proposed expansion area is the region outside of the 2014 FEIS mine plan 

boundary but within the proposed expanded boundary (Figure 3.5-1). A majority of the wetlands 

and other waters of the United States authorized for direct impacts by USACE within the 2014 FEIS 

Mine Permit boundary have since been completed as part of mine development and are no longer 

part of the study area; this included 125.16 acres of wetlands and 26,461 linear feet of streams. 

3.5.2.1 Hydric Soils 

Hydric soils associated with the expansion area are summarized in Table 3.5-1 and shown in 

Figure 3.5-1; they consist mostly of Rutledge loamy sand and Chewacla soil types.  

Table 3.5-1. Hydric Soil Types Associated with the Expansion Area 

Soil 
Type Map Unit Name Hydric Statusa 

Acres within the 
Expansion Area 

Acres within 
the Study Area Total 

Ch Chewacla loam Partially hydric None 57.17 57.17 

Ch Chewacla soils Partially hydric 85.77 80.82 166.59 

Jo Johnston loam Hydric 5.55 0.50 6.05 

PnA Pelion loamy sand Partially hydric None 2.48 2.48 

Ru Rutledge loamy sand Hydric 203.83 9.09 212.92 

We Wehadkee and 
Chewacla 

Partially hydric 10.71 0.70 11.41 

We Wehadkee silt loam Partially hydric None 5.44 5.44 

Wo Worsham fine sandy 
loam 

Hydric 67.64 6.12 73.76 

Total 373.5 162.32 535.82 

Source: NRCS 2019. 
a Partially hydric soils are not hydric entirely but have hydric inclusions. 

 
1 The 2014 mine boundary is entirely within the Little Lynches River Watershed, whereas, the 2018 project 
boundary is mostly within this same watershed but with a very small portion of the northern edge extending into 
the Upper Lynches River Watershed.  
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Figure 3.5-2. Hydric Soils in the Study Area 
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3.5.2.2 Jurisdictional Wetlands and Waters of the United States in the 
Expansion Area 

USACE issued an approved jurisdictional determination (AJD) in a letter dated December 18, 2020, 

which expanded the existing AJD issued on October 1, 2012 (USACE 2020). This ADJ occurred under 

the navigable water protection rule which came into effect June 22, 2020. As outlined in Table 3.5-2, 

jurisdictional waters identified by USACE in the expansion area include 122.73 acres of wetland, 

5,860.20 linear feet of streams, and 3.58 acres of impoundments.  

The Lynches River is the closest Traditional Navigable Water (located approximately 25 miles 

downstream). It is directly connected to jurisdictional waters in the expansion area via the Little 

Lynches River. All of the wetlands in the expansion area are considered headwaters of the streams 

systems or riparian wetlands that occur primarily along the stream corridors. Four streams in the 

expansion area are identified as seasonal, two as perennial, and one as a non-relatively permanent 

water. One open-water impoundment was also determined to be jurisdictional; this impoundment 

was historically part of a stream system and was converted to an impoundment with a control 

structure.  

Other water features in the expansion area totaling 1.51 acres were evaluated and determined to be 

non-jurisdictional. Table 3.5-2 summarizes the jurisdictional findings for wetlands and surface 

waters in the original mine footprint (2014) and mine expansion area (2020). The locations of these 

resources in the mine expansion area are depicted in Figure 3.5-3 and on the Jurisdictional waters of 

the United States and Wetland Delineation Map (Sheets 2-7) in USACE’s AJD (USACE 2020). 

Table 3.5-2. Wetlands, Streams, and other Surface Waters in the Original Mine Footprint and 
Expansion Area 

Resource Types of Jurisdictional Features 

Original Mine 
Footprint 
(2014)a,b,c 

Mine Expansion 
Area (2020)a,b 

Wetlands Wetlands abutting or adjacent to RPW (and non-
RPW) 

294.09 122.73 

Open water Impoundments  12.37 3.58 

Total 306.46 126.31 

Streams Perennial streams (RPW) 78,168.26 435.93 

Seasonal streams (RPW) 15,070.52 5,424.27 

Non-RPW streams 7,040.44 – 

Total 100,279.22 5,860.20 

Total Non-Jurisdictional Waters in the Expansion Areac  1.51 
a Wetlands and open water areas (impoundments) are quantified in acres. 
b Streams are quantified by linear feet. 
c 125.16 acres of these wetlands and 26,461 linear feet of these streams have been authorized for direct impacts by 
USACE and have since been filled as part of mine development. 
d Non-jurisdictional waters are not regulated under the Clean Water Act but they are still part of the “human 
environment” under NEPA. This 1.51 acres of non-jurisdictional waters is a forested wetland.  

USACE = U.S. Army Corps of Engineers; RPW = Relatively Permanent Water 
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Figure 3.5-3. Wetlands and Waters of the United States in the Study Area 
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Table 3.5-3 summarizes wetlands and other jurisdictional waters of the United States outside the 

project boundary but within the study area. Note that the study area for this SEIS is smaller 

compared to the study area defined in 2014 FEIS because the recent groundwater modeling (which 

is based on actual pumping data) indicates groundwater drawdown is not as extensive as previously 

modeled. Therefore, the areas and linear distances of waters of the United States outside the project 

boundary in the study area are smaller. 

Table 3.5-3. Wetlands and Other Waters of the United States Outside the Project Boundary 

USACE Jurisdiction Types of Jurisdictional Features 
Acresa,c/Linear 

Feetb,c 

Wetlands Wetlands abutting or adjacent to RPW 253.48 

Other waters of the United States Open water areas 9.27 

Total 262.75 

Other waters of the United States Perennial streams 50,656.75 

 Intermittent streams – 

Total 50,656.75 
a Wetlands and open water areas are quantified in acres. 
b Streams quantified by linear feet. 
c Approximate wetlands and other waters based on desktop analysis. No formal jurisdictional determination has 
been completed. Uncertainties are associated with the extents and could be over-estimated or under-estimated. 
Approximate wetlands and other waters of the United States quantified by acres excludes stream acres. Streams 
located outside of the project boundary have not been field verified, therefore, streams were mapped as perennial 
systems with an average 3 feet width but may include seasonal streams.  

USACE = U.S. Army Corps of Engineers; RPW = Relatively Permanent Water 

Table 3.5-4 summarizes Cowardin habitat type of wetlands and other waters of the United States in 

the 2014 original mine footprint and expansion area. Most of the wetlands are palustrine forested 

wetlands with some palustrine scrub shrub wetland. 

Table 3.5-4. Wetland Cowardin Habitat Classifications in the Original Mine Footprint and 
Expansion Area 

Cowardin Habitata 

Acresb/Linear  
Feetc inside 

Original Mine 
Footprint and 

Expansion Area 

Acresb/Linear 
Feetc outside the 

Project 
Boundary 

Total Acresb/ 
Linear Feetc 

Palustrine Forested (PFO) 376.25 253.48 629.73 

Palustrine Scrub-Shrub (PSS) 34.47 0 34.47 

Palustrine Emergent (PEM) 6.1 - - 

Total 416.82 253.48 670.30 

Other Waters of the United States (Impoundments) 

Palustrine Open Water (POW) 15.95 9.27 25.22 

Other Waters of the United States (Streams) 

Riverine Upper Perennial (R3) 78,604.19 50,656.75 129,260.94 

Riverine Intermittent (R4) 20,494.79 – 20,494.79 

Non-RPW Streams 7,040.44 - 7,040.44 

Total 106,139.42 50,656.75 156,796.17 
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Cowardin Habitata 

Acresb/Linear  
Feetc inside 

Original Mine 
Footprint and 

Expansion Area 

Acresb/Linear 
Feetc outside the 

Project 
Boundary 

Total Acresb/ 
Linear Feetc 

Non-Jurisdictional Water (PFO Wetland) 1.51 - 1.51 
a Cowardin et al. (1979). 
b Wetlands and open water areas (impoundments) are quantified in acres. 
c Streams quantified by linear feet. 

Section 3.6.2.1, Extent of Wetlands and Other Waters of the United States, in the 2014 FEIS provides a 

description of all types of wetland habitats in the study area.  

3.5.3 References 

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and  

Deepwater Habitats of the United States. U.S. Fish and Wildlife Service. FWS/OBS-79/31. 

Washington, DC. 

Natural Resources Conservation Service (NRCS). 2019. Web Soil Survey. United States Department 

of Agriculture. Available: https://websoilsurvey.nrcs.usda.gov/. Accessed: November 15, 2019. 

U.S. Army Corps of Engineers (USACE). 2020. Approved Jurisdictional Determination (AJD) for the 

Haile Gold Mine Expansion (SAC-1992-24122). December 18. 
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3.6 Aquatic Resources 
This section describes aquatic resources in the study area that have the potential to be directly or 

indirectly affected by the Proposed Project. Aquatic resources include the physical environment 

(e.g., stream) and the associated biological assemblages or communities (i.e., species composition) of 

surface waters in the study area. 

The aquatic resources study area expands on the study area in the 2014 FEIS, which extended to 

portions of the Little Lynches River, Buffalo Creek, and an Unnamed Tributary to account for 

potential groundwater lowering and indirect impacts on baseline flow regimes. The study area for 

the SEIS expands to the southeast and includes an additional length of the Unnamed Tributary. 

Figure 3.6-1 illustrates the waterbodies in the aquatic resources study area. 

3.6.1 Regulatory Framework 

The regulations described Section 3.7, Aquatic Resources, Section 3.7.1, Regulatory Setting, of the 

2014 FEIS are still generally applicable to the aquatic resources section of the SEIS.  

3.6.2 Existing Conditions 

The existing conditions described in Section 3.7.2, Existing Conditions, of the 2014 FEIS are still 

applicable to the study area. The same physical environment (i.e., streams, human-made lakes, and 

wetlands) and biological assemblages (i.e., fish, benthic macroinvertebrates, freshwater mussels, 

amphibians/reptiles, and aquatic plants/periphyton) in the study area are still present and have 

been previously described; therefore, they are incorporated by reference.2 Additional aquatic 

resources data were collected in the study area for the SEIS, which now includes the proposed 

expansion area. The proposed expansion area is the region outside of the 2014 FEIS mine plan 

boundary but within the proposed expanded boundary (Figure 3.5-1). Haile provided the USACE 

Comprehensive Biological Baseline Report that describes aquatic resource survey results from 2016 

to 2017 (OceanaGold Haile Operation 2017), a fall 2018 aquatic resource survey report (Cedar 

Creek Associates, Inc. 2019a), and a spring 2019 aquatic resource survey report (Cedar Creek 

Associates, Inc. 2019b). The reports are provided in Appendix B, Comprehensive Biological Baseline 

Report for Haile Gold Mine 2016–2017. These aquatic resources data supplement and update the data 

in the 2014 FEIS and are summarized below. 

3.6.2.1 Physical Environment 

Physical characteristics and features along Haile Gold Mine Creek, Buffalo Creek, Camp Branch, and 

Unnamed Tributary were collected at several sampling locations. Throughout the sampling seasons 

covered in the 2016–2017 report, all streams exhibited areas that contained low-flow conditions 

(less than 1 foot per second), moderate to fair dissolved oxygen concentrations, and an acidic pH. 

These conditions are typical for streams in this geographical region. Most sampled locations 

exhibited good to excellent diversity of microhabitats in the form of woody debris and root banks. 

However, most reaches did not contain much, if any, riffle habitat, and aquatic vegetation tended to 

be nonexistent.  

 
2 A majority of the wetlands and other waters of the United States authorized for direct impacts by USACE within 
the 2012 Mine Permit Boundary have since been completed as part of mine development and are no longer part of 
the study area; this included 120.5 acres of wetlands and 26,461 linear feet of streams. 
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Figure 3.6-1. Aquatic Resources in the Study Area 
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The 2018 survey noted significant changes to aquatic habitats after Hurricane Florence passed 

through the Haile Gold Mine area in September 2018, including changes in bottom sediment, pool 

distribution, and bank cutting, which contributed to overall lower habitat assessment scores. The 

2019 survey noted that the water quality parameters were similar to previous sampling events, and 

that flow rates were typical of the spring season, i.e., dissolved oxygen was higher, reflecting higher 

flow rates and lower temperatures than summer and late fall conditions. Improvement to some 

aquatic habitat conditions were observed in 2019, including a decline in sedimentation and 

scouring, and woody debris and leaf packs returning to pre-hurricane conditions.  

3.6.2.2 Biological Assemblages 

Surveys for fish, benthic macroinvertebrates, amphibians, and reptiles were conducted along Haile 

Gold Mine Creek, Buffalo Creek, Camp Branch, and Unnamed Tributary between October 2016 and 

October 2017. Freshwater mussel surveys were conducted in October 2016. Surveys for 

macroinvertebrates were also conducted in October 2018 and February 2019, and surveys for fish 

were conducted in October 2018 and March 2019. The following sections summarize the survey 

results and any notable differences from previous surveys that supported the 2014 FEIS.  

Fish Community and Condition 

A total of 23 fish species were identified during surveys at numerous data points along Haile Gold 

Mine Creek, Buffalo Creek, Camp Branch, and Unnamed Tributary (Table 3.6-1; Figure 5-1 in 

Appendix B, Comprehensive Biological Baseline Report for Haile Gold Mine 2016–2017). During the 

2016–2017 surveys, Buffalo Creek contained the most diverse assemblage of species, followed by 

Camp Branch and Unnamed Tributary. Fish diversity remained stable in Haile Gold Mine Creek 

compared to the 2011–2013 baseline studies conducted for the 2014 FEIS (ARCADIS 2012, 2013 as 

cited in OceanaGold Haile Operation 2017); however, the abundance of individuals increased. The 

2018 and 2019 surveys found the similar species as previous surveys, but in lower amounts because 

less samples were taken in 2018 and 2019 compared to the numerous sampling events that 

occurred over the 2016–2017 survey period. 

No federally or state-listed species were observed during the surveys. However, three South 

Carolina-designated Species of Greatest Conservation Need (SGCN) were observed, including 

rosyside dace (Clinostomus funduloides), Carolina darter (Etheostoma collis), and Sandhills chub 

(Semotilus lumbee).3 The only SGCN designated as Highest Priority is the Sandhills chub, which was 

the most frequent and abundant of the three SGCN species, often comprising the majority and 

sometimes the only species sampled; similar findings were reported from the previous 2011–2013 

surveys (ARCADIS 2012, 2013 as cited in OceanaGold Haile Operation 2017). Sandhills chub was the 

only species observed in Haile Gold Mine Creek in 2016–2017 and 2019, as well as from the 2011–

2013 surveys (ARCADIS 2012, 2013 as cited in OceanaGold Haile Operation 2017). In Camp Branch, 

Sandhills chub have been intermittently observed in past surveys (ARCADIS 2013 as cited in 

OceanaGold Haile Operation 2017) but were not observed during the 2016–2017, 2018, or 2019 

surveys. Relative abundance of Sandhills chub in Buffalo Creek increased from 7 percent in 2011–

2013 to 75 percent in 2016–2017, while relative abundance in the Unnamed Tributary declined 

from 100 percent in 2011–2013 to 57 percent in 2016–2017.  

 
3 Since the 2014 FEIS was published, South Carolina revised its species of greatest conservation need (SGCN) list in 
2015 and has removed the mud sunfish and revised the greenhead shiner priority status from high to moderate. 
Both species have been observed in the study area during previous survey efforts that supported the 2014 FEIS. 
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Table 3.6-1. Fish Survey Results in the Study Area 2016–2017, 2018, and 2019 

Yearsa 

Unnamed Tributary Camp Branch Haile Gold Mine Creek Buffalo Creek 

2016–17b 2018 2019 2016–17 2018 2019 2016–17 2018 2019 2016–17 2018 2019 

Total Number of Fish 197 58 15 205 173 141 80 20 5 314 81 38 

Total Number of 
Species 

10 6 3 9 9 7 1 4 1 13 7 2 

Bluegill  
(Lepomis macrochirus) 

2 2 3 9 11 – – – – 5 2 – 

Bluehead chub  
(Nocomis leptocephalus) 

– – – 85 76 78 – – – 2 – – 

Coastal shiner  
(Notropis petersoni) 

– – – – – – – 1 – – – – 

Creek chubsucker  
(Erimyzon oblongus) 

9 1 – – – – – – – 5 6 – 

Dusky shiner  
(Notropis cummingsae) 

– – – – – – – – – 35 1 8 

Eastern mudminnow  
(Umbra pygmaea) 

– – – – – – – 4 – – – – 

Largemouth bass  
(Micropterus salmoides) 

– – – – 1 – – 1 – – – – 

Margined madtom  
(Noturus insignis) 

– – – 10 7 4 – – – 3 – – 

Mud sunfish  
(Acantharchus pomotis) 

– – – – – – – – – 1 – – 

Pirate perch  
(Aphredoderus sayanus) 

13 1 – – – – – – – 6 2 – 

Pumpkinseed  
(Lepomis gibbosus) 

– – – – – – – – – 1 – – 

Redbreast sunfish  
(Lepomis auritus) 

42 15 – 9 4 5 – – – 3 33 – 

Redfin pickerel  
(Esox americanus) 

– 2 – – – – – – – 9 1 – 
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Yearsa 

Unnamed Tributary Camp Branch Haile Gold Mine Creek Buffalo Creek 

2016–17b 2018 2019 2016–17 2018 2019 2016–17 2018 2019 2016–17 2018 2019 

Sandhills chub  
(Semotilus lumbee) 

112 37 11 – – – 80 14 5 236 36 30 

Tessellated darter  
(Etheostoma olmstedi) 

– – – – 7 4 – – – 1 – – 

Carolina darter  
(Etheostoma collis) 

– – – 5 – – – – – – – – 

Yellow bullhead  
(Ameiurus natalis) 

– – – 2 – – – – – 7 – – 

Creek chub  
(Semotilus 
atromaculatus) 

6 – – 38 12 12 – – – – – – 

Eastern mosquitofish  
(Gambusia holbrooki) 

6 – – – – – – – – – – – 

Rosyside dace  
(Clinostomus funduloides) 

5 – 1 24 26 6 – – – – – – 

Swamp darter  
(Etheostoma fusiforme) 

1 – – – – – – – – – – – 

Warmouth  
(Lepomis gulosus) 

1 – – – – – – – – – – – 

Greenhead shiner  
(Notropis chlorocephalus) 

– – – 23 29 32 – – – – – – 

Sources: OceanaGold Haile Operation 2017; Cedar Creek Associates, Inc. 2019a, 2019b. 
a There were three sampling events for Buffalo Creek and Unnamed Tributary in 2016–2017 and one sampling event each in 2018 and 2019; this partially explains the 
large differences in the Total Number of Fish count between years. There was one sampling event of Camp Branch and Haile Gold Mine Creek in 2017, 2018, and 2019.  
b This stream consisted of two fish sampling points; a third established sampling point was dry. 
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Little is known about the Sandhill chub’s ecology, and whether the observed population fluctuations 

are typical of the species. However, monitoring data throughout the study area from 1991 to the 

present suggests this species’ abundance relative to other native fish species naturally cycles over 

time. Habitat information and water quality measures taken in the Unnamed Tributary are 

consistent with previous monitoring events, suggesting that natural population fluctuations, rather 

than habitat changes, would cause population changes over time.  

Benthic Macroinvertebrates 

The 2016–2017, 2018, and 2019 benthic macroinvertebrate survey efforts followed the same 

methodology used for previous benthic macroinvertebrate sampling that supported the 2014 FEIS 

(ARCADIS 2012, 2013 as cited in OceanaGold Haile Operation 2017). This methodology uses 

SCDHEC protocols to assign each sample site a bioclassification score, which uses the 

Ephemeroptera/Plecoptera/Trichoptera (EPT) Index and Biotic Index to categorize impairment 

levels and aquatic life usage for each system. Overall, the 2016–2017 survey results indicate that the 

benthic macroinvertebrate diversity and total counts remain consistent with previous sampling 

efforts. Diversity indices and related scores for macroinvertebrates show fair to good diversity for 

most reaches sampled. The scores indicate that, in general, macroinvertebrate assemblages are 

mostly partially supported, as expected for these stream systems. Low EPT Index scores may have 

contributed to the partial and fair scores for most areas; however, the EPT Index scores and other 

indices of macroinvertebrate health are fairly consistent across the different stream reaches and 

seasons sampled, suggesting these diversity indices are typical of this region. The effects of 

Hurricane Florence passing through the Haile Gold Mine area are evident in the observed lower 

diversity and abundance of species in the 2018 survey compared to previous sampling events. In 

2019, organism counts, reflected in sample results, were as high or high than pre-hurricane 

conditions and appeared to show some recovery.  

Table 3.6-2 shows bioclassification scores for each sample for waterbodies in the study area that 

were surveyed from 2016–2017, 2018, and 2019. Full details on benthic macroinvertebrate 

sampling, bioclassification scoring, species diversity, and total species counts can be found in 

Appendix B, Comprehensive Biological Baseline Report for Haile Gold Mine 2016–2017. 

Table 3.6-2. Bioclassification Scores by Waterbody 2016–2017, 2018, and 2019 

 

Number 
of 

Samples 

Total 
Specimens 
Collecteda 

Bioclassification Rank (ALUS Rank) 

Poor  
(Not 

Support) 

Fair 
(Partially 
Support) 

Good-Fair 
(Partially 
Support) 

Good 
(Fully 

Support) 

Excellent 
(Fully 

Support) 

Unnamed Tributary 

2016–2017 6 853 – 2 2 2 – 

2018b 2 131  2 – – – 

2019 2 315 – 1 1 1 1 

Camp Branch 

2016–2017 3 422 – 1 2 – – 

2018b 3 190 – 3 – – – 

2019 3 448 – – – 3 – 
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Number 
of 

Samples 

Total 
Specimens 
Collecteda 

Bioclassification Rank (ALUS Rank) 

Poor  
(Not 

Support) 

Fair 
(Partially 
Support) 

Good-Fair 
(Partially 
Support) 

Good 
(Fully 

Support) 

Excellent 
(Fully 

Support) 

Haile Gold Mine Creek 

2016–2017 3 378 – 1 2 – – 

2018b 3 286 – 2 1 – – 

2019 3 452 – 3 – – – 

Buffalo Creek 

2016–2017 9 1,073 2 – 6 1 – 

2018b 3 224 – 1 2 – – 

2019 3 422 – – 2 1 – 

Sources: OceanaGold Haile Operation 2017; Cedar Creek Associates, Inc. 2019a, 2019b.  
a The sum total of all specimens collected for samples.  
b Surveys conducted right after Hurricane Florence passed through the Haile Gold Mine area. 

ALUS = aquatic life use support; Not Support = has at least one severely affected assemblage that indicates severe 
modification compared to the reference condition; Partially Support = Exhibits moderate modification of the biological 
community for at least one assemblage; Fully Support = Has functioning, sustainable biological assemblages that have not 
been modified beyond the reference conditions.  

Freshwater Mussels 

Freshwater mussels surveys were conducted in and downstream of the study area in October 2016, 

including a long reach of the Unnamed Tributary and six sites within Buffalo Creek.4 Visual and 

tactile methods were employed, including the use of bathyscopes (i.e., underwater viewer). No 

evidence of freshwater mussels existed within the Unnamed Tributary. Four freshwater mussel 

species were found in Buffalo Creek but well outside the study area near the SC 346 crossing of 

Buffalo Creek in Kershaw County. The four species included eastern elliptio (Elliptio complanata), 

variable spike (E. icterina), Carolina lance (E. angustata), and southern pondhorn (Uniomerus 

carolinianus). No evidence of freshwater mussels were found at any other sites within Buffalo Creek. 

Full details on freshwater mussel surveys can be found in Appendix B, Comprehensive Biological 

Baseline Report for Haile Gold Mine 2016–2017. Numerous past surveys of Haile Gold Mine Creek and 

Camp Branch found no freshwater mussels in these surface waters, as detailed in Section 3.7, 

Aquatic Assemblages, Section 3.7.2.2, Biological Assemblages, in this SEIS.  

Amphibian/Reptiles 

Amphibian and reptile surveys were conducted along Camp Branch, Haile Gold Mine Creek, Buffalo 

Creek, and the Unnamed Tributary in September 2017 (Figure 9-1 in Appendix B, Comprehensive 

Biological Baseline Report for Haile Gold Mine 2016–2017, Figure 9-1). Specific surveys were also 

conducted for the state-threatened pine barrens tree frog5 (Appendix B, Figure 9-2); no other 

federally or state-listed amphibians or reptiles are known to occur or potentially occur in Lancaster 

County (USFWS 2019; SCDNR 2015). 

 
4 The surveys also covered the federally endangered Carolina heelsplitter, the only federally listed or state-listed 
mussel in Lancaster County. See Section 3.8, Federally Listed Species, for a discussion of threatened and endangered 
species. 
5 This species is not state-listed as threatened in Lancaster County. It is listed in adjacent Kershaw County. 
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The amphibian and reptile community observed in the study area is common to the region and 

habitat types surveyed; surveys documented various frog, toad, salamander, snake, lizard, and turtle 

species. Frogs and toads were the most common group observed in the study area, with at least one 

frog species or unidentified individual present in all streams surveyed. The most common species 

observed included the southern leopard frog (Lithobates sphenocephala), river frog (Lithobates 

heckscheri), and cricket frog (Acris crepitans). Reptiles were less common, with fewer species and 

number of individuals found. Reptiles were also encountered as frequently in upland habitat as in 

near-stream habitats. Two eastern box turtles (Terrapene carolina carolina) were observed: one 

near Camp Branch and the other near Buffalo Creek. The eastern box turtle is a SCDNR priority 

species.6 Appendix B, Comprehensive Biological Baseline Report for Haile Gold Mine 2016–2017, 

Table 9-1, shows the full list of amphibians and reptiles observed during 2017 surveys.  

Habitats in the study area are generally unsuitable for the pine barrens tree frog. While certain areas 

have one or more characteristics of preferred habitat, nearly all these areas also exhibited 

characteristics that were unsuitable. Habitat at two sites along Haile Gold Mine Creek were 

considered fair and two sites along this creek were considered marginal. These areas were assessed 

by ground due to the potential presence of appropriate substrate, including sphagnum, a dense 

understory, and an open canopy. However, ground assessment determined that these areas were 

not good habitat due to scarcity of sphagnum substrate and canopy cover. A beaver pond on Buffalo 

Creek was also assessed but considered marginal. While pine barrens tree frogs have been known to 

use the edge of beaver ponds, the habitat adjacent to the pond at this location was unsuitable due to 

lack of vegetation or substrate characteristics, and fish were present, making it unlikely that this 

location would serve as habitat. Due to the overall lack of appropriate habitat conditions in the study 

area, further surveys for the presence of the pine barrens tree frog are not warranted. 
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3.7 Terrestrial Resources 
This section describes vegetation and wildlife resources that occur in the study area, including 

priority conservation species. Species listed as threatened, endangered, delisted, or candidate by 

USFWS pursuant to ESA are addressed in Section 3.8, Federally Listed Species. The terrestrial 

resources study area encompasses the mine project boundary plus land within 0.5 mile of the 

project boundary to account for potential noise and visual impacts on wildlife. 

3.7.1 Regulatory Framework 

The regulations described in Section 3.8, Terrestrial Resources, Section 3.8.1, Regulatory Setting, of 

the 2014 FEIS are still applicable to the terrestrial resources section in the SEIS. Additionally, the 

South Carolina Noxious Weed Act establishes criteria to control and manage noxious weeds and to 

deter spreading noxious weeds. The South Carolina Nongame and Endangered Species Conservation 

Act provides for the protection of nongame and state-listed endangered wildlife. South Carolina 

regulations do not list plants as threatened or endangered, only wildlife (50-15-1 SCCL). Plant 

species considered rare have no legal protection under state law. 

3.7.2 Existing Conditions 

The existing conditions described in Section 3.8.2, Existing Conditions, of the 2014 FEIS are still 

applicable to the study area for area that have not been disturbed. The same general vegetation and 

wildlife environment (i.e., ecoregions, state-listed plants, noxious weeds, and wildlife) in the study 

area is the same and was previously described and, therefore, is incorporated by reference. 

Additional terrestrial resources data were collected in the study area for the SEIS, which now 

includes the expansion area. Haile provided the Comprehensive Biological Baseline Report 

(OceanaGold Haile Operation 2017) to USACE, which is provided in Appendix B, Comprehensive 

Biological Baseline Report for Haile Gold Mine 2016–2017. These terrestrial resources data 

supplement and update the data in the 2014 FEIS and are the primary focus of the existing 

conditions described below.  

3.7.2.1 Vegetation 

Vegetation communities in the study area were surveyed and mapped in November 2016, and May, 

September, and October 2017. Vegetation communities previously mapped inside the 2014 permit 

boundary were also updated accounting for areas of disturbances since the 2014 FEIS. Some new 

vegetation communities were mapped in expansion areas and others were combined into one 

community (e.g., developed and agricultural). Table 3.7-1 provides the definitions for each 

vegetation community mapped during the 2016–2017 surveys; Table 3.7-2 and Figure 3.7-1 

summarize the areas of each within the project boundary.  

Twelve land cover classes where mapped, including seven naturally vegetated communities largely 

consisting of forests. Oak-hickory forests is the dominant natural vegetation community mapped 

throughout the study area (29 percent). Open water and two non-natural or disturbed vegetation 

communities were also identified that include developed/agricultural and timberland/plantation, 

the latter comprising the largest area within the study area (44 percent).  
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Table 3.7-1. Land Cover Types in the Study Area 

Land Cover Type Description 

Bottomlands Hardwoods Occurs on flat, dissected areas of floodplains elevated above adjoining cypress-gum swamps. The canopy includes 
American sweetgum (Liquidambar styraciflua), loblolly pine (Pinus taeda), sugarberry (Celtis laevigata), overcup oak 
(Quercus [Q.} lyrata), water oak (Q. nigra), willow oak (Q. phellos), red oak (Q. laurifolia), swamp chestnut oak (Q. 
michauxii), cherrybark oak (Q. falcate var. pagodaefolia), white ash (Fraxinus Americana), American sycamore 
(Platanus occidentalis), American holly (Ilex opaca), and American elm (Ulmus Americana). Found primarily bordering 
Little Lynches and small floodplain areas associated with Buffalo Creek and Unnamed Tributary. Wrack and water 
lines were apparent on the trees, with other signs of saturated or temporary flooded conditions.  

Developed and Agricultural These areas are barren or planted and maintained grass in lawns and also include areas of low-intensity residential 
units. Agricultural land is a land use type that includes areas that have been cleared and are used to produce crops or 
graze livestock. This category applies to areas developed for agriculture that are either currently managed or have 
been recently managed and now fallow. In some areas, homes or other human made structures were present, often 
associated with manicured vegetation, or scarce vegetation otherwise. 

Timberland and Plantation Recently logged timberland is a non-natural community that occurs as a result of commercial logging within managed 
tree plantations and hardwood tree communities. Managed tree plantations are non-natural communities that occur 
as evenly spaced planted rows of loblolly pine in plots ranging from 1 to more than 50 acres. This category represents 
the mosaic of actively or very recently managed tree plantations and other timberland logging. The areas primarily 
contain loblolly and long-leaf pine. Hardwood saplings and smaller trees often present in the lower canopy, and scrub 
regrowth is present. One area appears to have been recently cleared and contains scattered shrubs and trees. 

Oak-Hickory Forest Occurs on upland hillslopes and ridges and transitions to more mesic or wetland forests in low topographic areas at 
the bottom of hillslopes. The species composition varies from site to site, with combinations of mature southern red 
oak (Q. falcata), northern red oak (Q. rubra), white oak (Q. alba), and mockernut hickory (Carya alba) typically 
dominating the overstory. Loblolly pine is frequently intermixed in the canopy, particularly near tree plantations. The 
canopy is dense (approximately 80 percent cover), and tree height is at least 6 meters. The understory is sparse, 
usually less than 10 percent cover, and comprises various grass and forbs. Some areas more closely resembled sandhill 
communities. These areas were designated as Oak-Hickory if oak and hickory was present and it did not fit into any of 
the upland forest community designations. Typically contains loblolly pine and longleaf pine as well as oaks and 
hickories. 

Open Water Includes shallow ponds, deep reservoir impoundments, and pit lakes associated with artificially impounded water 
near agriculture or mine lands. Open water areas lack natural vegetation. 

Pine-Scrub Oak Sandhill Occurs on the crest of old shoreline ridges, on flat or hilly terrain on lower or middle slopes of sandhills. The canopy 
consists of longleaf pine (Pinus palustris), with an increasing percentage of scrub oaks, specifically blackjack oak (Q. 
marilandica), bluejack oak (Q. incana), iron oak (Q. stellate), and sand post oak (Q. margaretta). This community was 
found along the northeastern and central portions of the expansion area. 
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Land Cover Type Description 

Small Stream Forest Occurs in low-lying topographic sites and consists of vegetated wetlands and non-wetland mesic forest immediately 
adjacent to the Little Lynches River and lower portion tributaries. The canopy is dense (approximately 80 percent 
cover), dominated by hardwood species ranging in height from 20 to 50 feet. The midstory comprises sapling canopy 
species, shrubs, and vines and ranges from 0 to 80 percent cover. 

Streamhead Pocosin Occurs in low-lying topographic sites and consists of vegetated wetlands in sites saturated by seepage of shallow 
groundwater at the headwaters of small stream channels. The canopy is dominated by swamp blackgum (Nyssa 
biflora), red maple (Acer rubrum), sweetgum (Liquidambar styraciflua), sweet bay (Magnolia virginiana), tulip poplar 
(Liriodendron tulipifera), and water oak (Quercus nigra). Hardwoods range from 20 to 50 feet tall, and have a dense 
canopy of approximately 80 percent cover. The midstory is also dense, with approximately 70 to 80 percent cover of 
sapling canopy species, shrubs, and vines. 

Swamp Tupelo Pond Occurs on the coastal plain on rounded or irregularly-shaped depressions on poorly draining lowlands. The canopy 
consists mostly of hardwoods such as black tupelo (Nyssa biflora) and red maple. These areas contain artificial ponds 
with a tree canopy dominated by swamp tupelo. No cypress is present. Signs of permanent flooding is present, with 
standing and running water. Dense cattail and sedge occur along the pond edge. Although arising from a historic 
manipulation, this area appears to be functioning as a natural community. 

Xeric Sandhill Scrub Isolated to the higher elevation dry hilltop terraces. Overstory trees contain naturally growing loblolly pine at least 6 
meters feet tall, that provide approximately 65 to 70 percent cover. The midstory is dense, with approximately 60 to 
80 percent cover, and is composed of various scrub oak species. Groundcover is absent in this community. 

Source: OceanaGold Haile Operation 2017. 
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Table 3.7-2. Amount of Land Cover within the Proposed Project Boundary 

Vegetation Typea Acres Percent of Study Area 

Bottomlands Hardwoods 110 4 

Developed and Agricultural 147 5 

Timberland and Plantation 1,207 44 

Oak-Hickory Forest 785 29 

Open Water 4 <1 

Pine-Scrub Oak Sandhill 22 1 

Small Stream Forest 170 6 

Roads 24 1 

Utility Corridor 7 <1 

Streamhead Pocosin 174 6 

Swamp Tupelo Pond 2 <1 

Xeric Sandhill Scrub 95 3 

Source: OceanaGold Haile Operation 2017. 
a Does not include the 2,763 acres of existing mining disturbance within the mine project boundary.  

Forested conditions in the study area are largely a mix of pines and various hardwoods (mostly oak 

species). The pines are mostly loblolly pine (Pinus taeda) but some longleaf pines (Pinus palustris) 

are present. The pines are principally the product of managed pine plantations, with some areas that 

have been abandoned and are now showing transition to more natural communities, such as oak-

hickory, pine-scrub oak sandhill, and xeric sandhill scrub. The more mature pine stands with taller 

canopies are a monoculture, with little hardwood understory mix. In some areas, where mature 

pines were completely harvested and new plantings or volunteers were left untended, hardwoods 

are intermingled at various levels of maturity. In other areas, the pines seem to be more of a natural 

mix within scrub oak growth.  

3.7.2.2 Noxious Weeds 

Sixteen invasive plants have been identified in the two ecoregions in the study area (SCDNR 2014). 

Eight of these species are categorized as significant or severe threats, including musk thistle 

(Carduus nutans), bull thistle (Cirsium vulgare), showy rattlebox (Crotalaria spectabilis), wild carrot 

(Daucus carota), sericea (Lespedeza cuneata), dewflower (Murdonnia keisak), rattlebox (Sesbania 

punicea), and tropical soda apple (Solanum viarum). South Carolina regulations have also 

established a list of 26 noxious weeds specific to aquatic and wetlands plants; it is illegal to possess, 

import, or distribute these plants in the state. Appendix B, Comprehensive Biological Baseline Report 

for Haile Gold Mine 2016–2017, provides the full list of the 16 invasive plants identified by SCDNR 

and 26 noxious aquatic and wetland plants listed under state regulations. While there is no available 

data on presence or locations of invasive and noxious plants in the study area, the areas that would 

most likely support the existence of these species would be disturbed areas, such as developed and 

agricultural areas, and to a lesser extent, timberland and planation areas. 
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Figure 3.7-1. Existing Vegetation Communities in the Study Area   
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3.7.2.3 Wildlife 

Birds 

Forty-nine bird species were observed during 2016–2017 surveys in the study area (Table 3.7-3). 

More species were observed in spring than in fall, likely due to seasonal migrations.  

Table 3.7-3. Birds Observed in the Study Area 

Species 

American Crow  
(Corvus brachyrhynchos) 

Common raven  
(Corvus corax) 

Northern parula  
(Septophaga Americana) 

American kestrel  
(Falco sparverius) 

Common yellowthroat  
(Geothlypis trichas) 

Osprey  
(Pandion haliaetus) 

American robin  
(Turdus migratorius) 

Eastern bluebird  
(Tyrannus tyrannus) 

Pine warbler  
(Setophaga pinus) 

Barn swallow  
(Hirundo rustica) 

Eastern Phoebe  
(Sayornis phoebe) 

Red-eyed vireo  
(Vireo Olivaceus) 

Black and white warbler  
(Mniotilta varia) 

Eastern towhee  
(Pipilo erythrophthalmus) 

Red shoulder hawk  
(Buteo lineatus) 

Black vulture  
(Coragyps atratus) 

European starling  
(Sturnus vulgaris) 

Red-headed woodpecker  
(Melanerpes erythrocephalus) 

Black-throated green warbler  
(Setophaga virens) 

Fish Crow  
(Corvus ossifragus) 

Red-tailed hawk  
(Buteo jamaicensis) 

Blue jay  
(Cyanocitta cristata) 

Golden Crowned kinglet  
(Regulus satrapa) 

Rough-winged swallow  
(Stelgidopteryx serripennis) 

Brown headed cowbird  
(Molothrus ater) 

Great crested flycatcher  
(Myiarchus crinitus) 

Ruby crowned kinglet  
(Regulus calendula) 

Brown thrasher  
(Toxostoma rufum) 

Hairy woodpecker  
(Leuconotopicus villosus) 

Summer tanager  
(Piranga rubra) 

Brown-headed nuthatch  
(Sitta pusilla) 

Indigo bunting  
(Passerina cyanea) 

Tufted titmouse  
(Baeolophus bicolor) 

Carolina chickadee  
(Poecile carolinensis) 

Lesser yellowlegs  
(Tringa flavipes) 

Turkey vulture  
(Cathartes aura) 

Catbird  
(Dumetella carolinensis) 

Louisiana waterthrush  
(Parkesia motacilla) 

Veery  
(Catharus fuscescens) 

Chestnut-sided warbler  
(Setophaga pensylvanica) 

Mockingbird  
(Mimidae Family) 

Willow flycatcher  
(Empidonax traillii) 

Chickadee sp.  
(Poecil sp.) 

Mourning dove  
(Zenaida macroura) 

Wood thrush  
(Hylocichla mustelina) 

Chipping sparrow  
(Spizella passerine) 

Northern cardinal  
(Cardinalis cardinalis) 

Yellow-rumped warbler  
(Setophaga coronate) 

Source: OceanaGold Haile Operation 2017. 

One USFWS-designated Bird of Conservation Concern (BCC)—prothonotary warbler—is listed as 

occurring in the study area (USFWS 2019), but was not observed during surveys. This species is 

most likely to be present in the study area during its breeding season from April through July 

(USFWS 2019). Raptors observed during surveys included an osprey, an American kestrel, and 

turkey vultures. Many bird nests were observed during surveys, as detailed in Table D-1 in 
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Appendix B, Comprehensive Biological Baseline Report for Haile Gold Mine 2016–2017. Four nests 

were likely raptor nests, including two observed in spring 2017, one of which was determined to 

potentially be a Cooper’s hawk’s nest. These two nests were revisited in the fall and it was noted 

that they had been rebuilt. Two additional and well-tended raptor nests were observed in fall 2017 

along a side road; the species is unknown but likely a small raptor. Locations of these raptor nests 

are shown in Appendix B, Figure 10-1. Other bird nests observed in the area belonged to 

woodpeckers, American crows, or blue jays. 

Mammals 

Acoustic bat monitoring and roost surveys were conducted in 2016–2017 in the study area. 

Monitoring of bat presence was conducted at four separate monitoring locations, as shown in 

Appendix B, Figure 11-1. The surveys identified many of the same bats from previous surveys for 

the 2014 FEIS, and indicate that up to 12 bat species were potentially detected at one or more of the 

monitoring locations. Most species identified during acoustic monitoring were common species of 

the region. A small number of calls were identified potentially as the state-endangered Rafinesque’s 

big-eared bat (Corynorhinus rafinesquii) and state-threatened southeastern myotis (Myotis 

austroriparius), as well as the federally threatened northern long-eared bat (Myotis septentrionalis). 

The calls were detected at low abundance in 2017 at three of the four stations. These species were 

detected during monitoring events in April/May and September/October (during migratory 

periods), but not during the monitoring event in December 2016. The calls were of low quality and 

there were very few of them (typically one to two calls per monitoring period on average). The p-

values7 and call quality was slightly higher for the southeastern bat; therefore, the probability that 

this species was detected during this monitoring period is possible. However, for Rafinesque’s big-

eared bat and northern long-eared bat, the low number and poor quality of the calls and high p-

values indicates that it was unlikely that these two species were detected. 

Table 3.7-4. Bat Species Potentially Detected in the Study Area 

Bat Species 

Eastern red bat  
(Lasiurus borealis)a 

Little brown bat  
(Myotis lucifugus)a 

Evening bat  
(Nycticeius humeralis) 

Northern long-eared bat  
(Myotis septentrionalis) 

Hoary bat  
(Lasiurus cinereus)a 

Rafinique big-eared bat  
(Corynorhinus rafinesquii) 

Silver-haired bat  
(Lasionycteris noctivagans)a 

Southeastern myotis  
(Myotis austroriparius) 

Tricolored bat  
(Perimyotis subflavus)a 

Brazilian free-tailed bat  
(Tadarida brasiliensis) 

Big brown bat  
(Eptesicus fuscus)a 

Seminiole bat  
(Lasiurus seminolus)a 

Sources: OceanaGold Haile Operation 2017; SCDNR 2014. 
a SCDNR Species of Greatest Conservation Need (SCGN) – Highest. 

 
7 Identification of bat species is conducted by running the calls from the acoustic monitoring through specialized 
call identification software that uses a Maximum Likelihood Estimator p-value that provides an index of confidence 
in the species identification. Lower p-values indicate higher confidence in identification and higher p-values 
indicate lower confidence.  
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Three potential bat roost sites were identified in the study area (Appendix B, Comprehensive 

Biological Baseline Report for Haile Gold Mine 2016–2017, Figure 11-1), including an old, abandoned 

wood house, a large tree with a large cavity, and a large snag with loose bark. These roosts could be 

used as summer roost species for one or more of the identified species; however, no bats were seen 

in any of the roosts. Pictures of the roosts are included in Appendix B. 

Species of Greatest Conservation Need  

Eight bird species of highest or high conservation need were identified during surveys. The species 

include American kestrel (highest), black and white warbler (high), black-throated green warbler 

(highest), brown thrasher (high), eastern kingbird (high), eastern towhee (high), lesser yellowlegs 

(high), and wood thrush (high).8 Non-bat mammal species of high or highest conservation need that 

are listed in the ecoregions for the habitats present in the study area include the star-nosed mole 

(Condylura cristata), mink (Mustela vision), and swamp rabbit (Sylvilagus aquaticus); these species 

were not noted during surveys but could potentially inhabit river bottoms, depressions, or wet areas 

in the study area. Bats of highest conservation need in the state identified in the study area are noted 

in Table 3.7-4. 

3.7.3 References 
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Environmental Conservation Online System. Federally Listed Threatened and Endangered 
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Available: https://ecos.fws.gov/ipac/location/Y5OZQ5GDZZAQ3JZYROSLSARSOY/resources.  

Accessed: January 30, 2019.  

 

 

 
8 Four of the six SCGN species of highest or high conservation need identified in the 2014 FEIS have been 
downgraded or removed in the most recent SCDNR SGCN list (SCDNR 2014). These include the brown-headed 
nuthatch, eastern wood-pewee, field sparrow, and prairie warbler.  

https://ecos.fws.gov/ipac/location/Y5OZQ5GDZZAQ3JZYROSLSARSOY/resources
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3.8 Federally Listed Species 
This section describes the species listed as threatened, endangered, or candidate (TEC) by the 

USFWS under the Endangered Species Act (ESA). Endangered species are in danger of extinction 

throughout all or a significant portion of its range. Threatened species are likely to become 

endangered within the foreseeable future throughout all or a significant portion of its range. 

Candidate species are considered for possible addition to the threatened and endangered species 

list; USFWS has sufficient information to support the issuance of a proposed rule to list candidate 

species, but the proposed listing is currently precluded by higher priority listing actions.  

Descriptions of other sensitive and special-status species (e.g., those designated SGCN by the 

SCDNR) are presented in Section 3.6, Aquatic Resources, and Section 3.7, Terrestrial Resources.  

The study area for federally listed species is the mine project boundary and land within 

approximately 0.5 mile of the project boundary. 

3.8.1 Regulatory Framework 

The federally listed species regulations described in Section 3.9, Federally Listed Species, Section 

3.9.1, Regulatory Setting, of the 2014 FEIS are still applicable to this section of the SEIS.  

3.8.2 Existing Conditions 

The existing federally listed species conditions described in Section 3.9.2, Existing Conditions, of the 

2014 FEIS are still applicable to the study area for those areas that have not been disturbed. The 

USFWS Lancaster County species list is the same, and includes the threatened pool sprite 

(Amphianthus pusillus) and the endangered Carolina heelsplitter (Lasmigona decorate), smooth 

coneflower (Echinacea laevigata), Schweinitz’s sunflower (Helianthus schweinitzii), and black-

spored quillwort (Isoetes melanospora) (USFWS 2019). Part of the study area also includes an area 

of adjacent Kershaw County to the southeast. In Kershaw County, USFWS lists two animal species—

Carolina heelsplitter and the endangered red-cockaded woodpecker (Picoides borealis)—and one 

plant—the endangered Michaux’s sumac (Rhus michauxii). Additional federally listed species data 

were collected in the study area for the SEIS, which now includes the expansion area (OceanaGold 

Haile Operation 2017). The information provided below supplements and updates the information 

in the 2014 FEIS and is the focus of the existing conditions described below. 

Carolina heelsplitter surveys were conducted in October 2016 and included a long reach of the 

Unnamed Tributary and six sites within Buffalo Creek.9 Visual and tactile methods were employed, 

including the use of bathyscopes (i.e., underwater viewer). Carolina heelsplitter was not found 

during the surveys. Details on the Carolina heelsplitter surveys can be found in Appendix B, 

Comprehensive Biological Baseline Report for Haile Gold Mine 2016–2017. Numerous past surveys of 

the study area, including in Haile Gold Mine Creek and Camp Branch, found no Carolina heelsplitters, 

as detailed in Section 3.7, Aquatic Resources, Section 3.7.2.2, Biological Assemblages, of the 2014 

FEIS.  

 
9 The study area for the Carolina heelsplitter is the same as defined for aquatic resources in Section 3.6, Aquatic 
Resources.  
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Federally listed plant surveys were conducted in the study area between November 2016 and 

October 2017. The pool sprite and black-spored quillwort require distinctive and uncommon habitat 

conditions that were not found in the study area; these habitat conditions consist of shallow, flat-

bottomed, temporary pools that form in depressions on granite outcrops. The smooth coneflower, 

Schweinitz’s sunflower, and Michaux’s sumac have more general habitat preferences, including 

rights-of-way (e.g., transmission line), along forest and field-edge boundaries, and some light gaps of 

certain forest habitats. Potentially suitable habitat conditions for the three species were identified in 

the study area; however, surveys conducted in these potential habitat areas during the 

flowering/fruiting periods for these species found none of these species.  

Bird surveys conducted between December 2016 and October 2017 found no red-cockaded 

woodpeckers or suitable red-cockaded woodpecker habitat.  

Raptor nest surveys, including bald eagle nests, were conducted in the study area between 

December 2016 and October 2017. No bald eagles, bald eagle nests, or suitable bald eagle habitat 

were observed during the surveys. Bald eagles were observed on several occasions between 

February 2017 and January 2018 around the recently constructed tailing storage facility pond 

(OceanaGold Haile Operation undated). South Carolina Department of Natural Resources’ bald eagle 

nest database does not indicate any bald eagle nests in the study area; the nearest known nest is 

greater than 15 miles away (ID# N923-Y2017) (SCDNR 2019). 

3.8.3 References 

OceanaGold Haile Operation. 2017. Comprehensive Biological Baseline Report for Haile Gold Mine 

2016-2017. Prepared by Environmental Resources Management for OceanaGold Haile 

Operation. December 2017. 

OceanaGold Haile Operation. Undated. Tailings Storage Facility Avian Monitoring Project, February 

2017–January 2018. Prepared by Arrants Outdoors. 63 pp. 

South Carolina Department of Natural Resources (SCDNR). 2019. Current SCDNR Documented Bald 

Eagle Nests in SC. Google Earth GIS file. Available: 

http://dnr.sc.gov/wildlife/baldeagle/locations.html. Accessed: February 5, 2019. 

U.S. Fish and Wildlife Service (USFWS). 2019. Information for Planning and Consultation (IPaC). 

Environmental Conservation Online System. Federally Listed Threatened and Endangered 

Species and Migratory Birds of Conservation Concern in Lancaster County, South Carolina. 

Available: https://ecos.fws.gov/ipac/location/Y5OZQ5GDZZAQ3JZYROSLSARSOY/resources.  

Accessed: January 30, 2019.  

 

 

https://ecos.fws.gov/ipac/location/Y5OZQ5GDZZAQ3JZYROSLSARSOY/resources


U.S. Army Corps of Engineers 

 

Affected Environment 
 

 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

3-74 
February 2021 

 

 

3.9 Socioeconomics and Environmental Justice 
This section describes the socioeconomic resources in the study area that have the potential to be 

directly or indirectly affected by the Proposed Project. Socioeconomic resources analyzed include 

population, employment, earnings, taxes, housing, and public services. This section also presents the 

environmental justice communities in the study area. USEPA defines environmental justice as “the 

fair treatment and meaningful involvement of all people regardless of race, color, national origin, or 

income with respect to the development, implementation and enforcement of environmental laws, 

regulations and policies” (USEPA 2018).  

The study area is the same as the study area defined in the 2014 FEIS, which encompassed the four-

county region of Lancaster, Kershaw, Richland, and York Counties (Figure 3.9-1). As described in the 

2014 FEIS, these four counties were selected based on their proximity to the project area; their role 

in providing goods, services, and labor for the Proposed Project; and project-related spending 

anticipated in this region. Approximately 85 percent of in-state dollars spent by Haile Gold Mine 

would be spent within the four-county study area; nearly 52 percent of in-state expenditures are 

anticipated in Lancaster County (University of South Carolina 2018).  

3.9.1 Regulatory Framework 

The regulations described in Section 3.10, Socioeconomics and Environmental Justice, Section 3.10.1, 

Regulatory Setting, of the 2014 FEIS are still applicable to socioeconomics and environmental justice 

in the study area for this SEIS. 

3.9.2 Existing Conditions 

3.9.2.1 Demographic and Social Characteristics 

The existing conditions of demographics and social characteristics described in Section 3.10.2, 

Existing Conditions, of the 2014 FEIS were based on 2010 data from the U.S. Census Bureau. This 

SEIS provides updated information related to population, race and ethnicity, economic indicators of 

social well-being, and education. All 2017 U.S. Census Bureau data are 5-year estimates representing 

averages between 2013 and 2017.  
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Figure 3.9-1. Socioeconomics Study Area 
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Population 

Current Population 

The current population estimates are presented in Table 3.9-1. In total, 806,811 people were living 

in the study area in 2017 (U.S. Census Bureau 2017a). The population in the study area represents 

16.5 percent of the population base across South Carolina, which was estimated at almost 4.9 million 

in 2017. Of the four counties, Kershaw County has the smallest population (63,734), the most 

populated county is Richland County (roughly 50 percent of the study area), and the county that 

experienced the largest population growth between 2010 and 2017 was Lancaster County (nearly 

13 percent). The population in the study area has grown at an annual rate of 1.1 percent between 

2010 and 2017.  

Table 3.9-1. Current Population in the Four-County Study Area and State 

Area 

Population Percent Increase 
from 2010 to 2017 

Annual Population 
Growth (%) 2010 2017 

Lancaster County 76,652 86,544 12.9 1.8 

Kershaw County 61,697 63,734 3.3 0.5 

Richland County 384,504 404,869 5.3 0.8 

York County 226,073 251,664 11.3 1.6 

Study Area 748,926 806,811 7.7 1.1 

South Carolina 4,625,364 4,893,444 5.8 0.8 

Source: U.S. Census Bureau 2010, 2013–2017a. 

Projected Population 

Five-year population projections through 2030 for the study area are shown in Table 3.9-2. The 

study area was projected to see a 66.3 percent population increase from 2000 to 2030, reaching 

approximately 996,380 people by 2030.  

Table 3.9-2. Population Projections in the Four-County Study Area and State (2010–2030) 

Area 2000 2010 2015 2020 2025 2030 
Percent 

Increasea 

Lancaster 
County 

61,351 76,652 86,026 95,870 106,670 117,700 91.8 

Kershaw 
County 

52,647 61,697 63,521 65,270 66,780 67,870 28.9 

Richland 
County 

320,677 384,504 406,842 431,670 455,290 478,270 49.1 

York County 164,614 226,073 251,021 277,300 304,520 332,540 102.0 

Study Area 599,289 748,926 807,410 870,110 933,260 996,380 66.3 

South 
Carolina 

4,012,012 4,625,364 4,894,834 5,175,800 5,457,700 5,730,490 42.8 

Source: SCRFA n.d. 
a This column represents the projected percent increase between 2000 and 2030. 
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Race and Ethnicity 

Similar to the 2014 FEIS, information on race and ethnicity was collected at the census tract level 

within Lancaster County. The census tracts in Lancaster County can be seen in Figure 3.9-2. One 

census tract within Kershaw County was also included because it is adjacent to the study area 

(census tract 9702). The U.S. Census Bureau defines a census tract as a “small, relatively permanent 

statistical subdivisions of a county or equivalent entity… A census tract usually covers a contiguous 

area; however, the spatial size of census tracts varies widely depending on the density of settlement” 

(U.S. Census Bureau 2012). The demographics within each of the four counties are relatively 

comparable to the state of South Carolina.  

As shown in Table 3.9-3, within census tract 102 (where the mine is located) the population consists 

of 70.3 percent non-Hispanic Whites, 26.8 percent African Americans, and 3.0 percent Hispanic or 

Latino, Asian, or Multi-Racial. In all of the census tracts within Lancaster County, with the exception 

of census tract 107, non-Hispanic Whites make up the majority of the population. Census tract 107, 

located in the town of Lancaster, has a high concentration of African-American residents (88.4 

percent). Of the four counties in the study area, Richland County has the largest minority population 

(46.2 percent African American) and the largest Asian community (2.7 percent). 
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Figure 3.9-2. Census Tracts 
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Table 3.9-3. Race and Ethnicity in the Four-County Study Area and State (2017) 

Area 

Percent of Total Population 

Total 
Hispanic 
or Latino 

Not Hispanic or Latino 

White 
African 

American 
Native 

American Asian 
Native Hawaiian/ 

Pacific Islander 
Other 
Race 

Two or More 
Races 

Lancaster County 5.0 70.1 21.7 0.2 1.0 0.1 0.2 1.7 86,544 

Census Tract 101 2.0 89.7 4.0 0.0 2.3 0.0 0.0 2.0 4,458 

Census Tract 102 0.6 70.3 26.8 0.0 0.4 0.0 0.0 2.0 8,993 

Census Tract 103 0.0 65.0 29.9 0.0 0.2 0.0 0.6 4.3 5,799 

Census Tract 104 0.6 61.0 36.1 0.0 0.6 0.0 1.6 0.0 2,313 

Census Tract 105 10.0 50.9 32.1 0.0 0.0 0.0 0.0 7.0 5,096 

Census Tract 106 13.6 52.8 33.3 0.0 0.0 0.0 0.0 0.3 6,242 

Census Tract 107 1.7 9.3 88.4 0.0 0.0 0.0 0.0 0.6 3,785 

Census Tract 108 12.8 47.4 39.1 0.0 0.6 0.1 0.0 0.0 2,562 

Census Tract 109 1.8 78.9 16.2 0.4 1.7 0.0 0.3 0.7 3,922 

Census Tract 110.01 0.1 81.9 17.7 0.0 0.0 0.0 0.0 0.2 5,101 

Census Tract 110.02 6.9 76.8 16.1 0.0 0.0 0.0 0.0 0.2 4,555 

Census Tract 111 7.1 61.4 27.3 1.1 1.9 0.8 0.0 0.3 5,426 

Census Tract 112.01 9.0 76.7 8.0 0.3 2.6 0.0 0.8 2.6 13,829 

Census Tract 112.02 3.0 90.1 4.8 0.3 0.9 0.0 0.0 1.0 14,463 

Kershaw County 4.1 69.1 23.9 0.2 0.5 0.0 0.2 2.0 63,734 

Census Tract 9702 0.6 84.9 10.7 0.0 0.0 0.0 0.0 3.7 2,885 

Richland County 5.0 43.3 46.2 0.1 2.7 0.1 0.3 2.3 404,869 

York County 5.1 71.2 18.9 0.6 1.9 0.1 0.3 1.9 251,664 

Study Area 5.0 56.9 33.3 0.3 2.1 0.1 0.3 2.1 806,811 

South Carolina 5.1 63.8 27.0 0.3 1.5 0.1 0.2 1.8 4,893,444 

Source: U.S. Census Bureau 2013–2017b. 
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Economic Indicators of Social Well-Being 

Table 3.9-4 presents a summary of unemployment, per capita income, and poverty in the study area 

in 2017. These economic indicators provide insights to the socioeconomic conditions that 

characterize the affected population.  

Table 3.9-4. Economic Indicators of Social Well-Being in the Four-County Study Area and State 
(2017) 

Area 
Unemployment Rate 

(%) 
Per Capita Income (2017 

inflation-adjusted dollars) Poverty Rate (%) 

Lancaster County 7.7 $26,425 15.5 

Census Tract 101 6.1 $21,689 15.5 

Census Tract 102 9.9 $16,232 21.1 

Census Tract 103 8.2 $22,291 14.9 

Census Tract 104 10.6 $19,431 11.9 

Census Tract 105 10.6 $15,165 30.0 

Census Tract 106 10.2 $22,386 12.7 

Census Tract 107 21.7 $11,107 44.3 

Census Tract 108 21.5 $18,574 33.7 

Census Tract 109 4.6 $32,754 7.3 

Census Tract 110.01 9.5 $21,399 16.5 

Census Tract 110.02 12.0 $21,913 19.7 

Census Tract 111 2.9 $26,257 12.8 

Census Tract 112.01 3.3 $37,824 9.7 

Census Tract 112.02 2.9 $38,749 5.9 

Kershaw County 7.0 $23,530 16.4 

Census Tract 9702 7.9 $20,001 20.1 

Richland County 7.7 $28,018 16.7 

York County 6.6 $30,387 12.3 

Study Area 7.3 $27,090a 15.1 

South Carolina 7.2 $26,645 16.6 

Source: U.S. Census Bureau 2013–2017c, 2013–2017d. 
a Average per capita income for the four counties.  

In 2017, the unemployment rate in the four-county study area was 7.3 percent, which is comparable 

to that of the state as a whole, 7.2 percent. Unemployment patterns were fairly consistent among the 

four counties, with York County having the lowest unemployment rate of 6.6 percent. Lancaster and 

Richland Counties had the highest rate of employment, 7.7 percent. Localized unemployment across 

census tracts in Lancaster County varied considerably, from 2.9 percent in census tract 112.02 to 

21.7 percent in census tract 107. Census tract 108 also had a high unemployment rate of 21.5 

percent.  

In the four-county study area, per capita income ranged from $23,530 in Kershaw County to $30,387 

in York County. The per capita income in Lancaster County was $26,425 in 2017, which was 

comparable to the statewide value of $26,645. Within Lancaster County, the lowest per capita 
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income levels occurred in census tract 107 ($11,107). Per capita income levels in census tract 102 

(where the Proposed Project is located) are also low ($16,232) in comparison to the county and 

statewide levels.  

Poverty rates represent the percentage of an area’s total population living at or below the poverty 

thresholds established by the U.S. Census Bureau. The poverty rate in the study area was 15.1 

percent, lower than that of South Carolina as a whole (16.6 percent). Within the four-county region, 

York County had the lowest poverty rate (12.3 percent) and Richland County had the highest (16.7 

percent). Within Lancaster County, the poverty rate for individual census tracts varied considerably 

from 5.9 percent in census tract 112.02 to 44.3 percent in census tract 107.  

Educational Attainment 

The education level of the affected population is another important characteristic of local 

socioeconomic conditions. Table 3.9-5 presents the educational attainment of local residents in the 

study area. Within the four-county study area, 89.2 percent of the population received a high school 

education or higher and 32.7 percent received a bachelor’s degree or higher; both are higher than 

the education attainment in South Carolina as a whole, 86.5 and 27.0 percent, respectively.  

In Lancaster County, 85.6 percent of the population are high school graduates or higher and 25.1 

percent have a bachelor’s degree or higher. In several census tracts in Lancaster County, the high 

school graduation rates are below 80 percent, with the lowest reaching 63.8 percent in census tract 

107 and 68.4 percent in census tract 108. Similarly, the percent of the population attaining a 

bachelor’s degree or higher varies significantly among the localities; census tract 112.01 has the 

highest at 47.5 percent and census tract 107 has the lowest at 5.7 percent.  
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Table 3.9-5. Educational Attainment in the Four-County Study Area and State (2017)a 

Area High School or Higher (%) Bachelor’s Degree or Higher (%) 

Lancaster County 85.6 25.1 

Census Tract 101 87.2 18.9 

Census Tract 102 76.7 11.6 

Census Tract 103 86.6 12.0 

Census Tract 104 75.8 13.8 

Census Tract 105 76.0 8.2 

Census Tract 106 89.6 9.4 

Census Tract 107 63.8 5.7 

Census Tract 108 68.4 10.9 

Census Tract 109 90.4 30.2 

Census Tract 110.01 84.9 11.4 

Census Tract 110.02 77.1 11.4 

Census Tract 111 80.6 22.0 

Census Tract 112.01 94.6 47.5 

Census Tract 112.02 96.7 47.4 

Kershaw County 86.1 20.4 

Census Tract 9702 79.5 7.0 

Richland County 90.6 37.7 

York County 89.1 31.1 

Study Area 89.2 32.7 

South Carolina 86.5 27.0 

Source: U.S. Census Bureau 2013–2017e. 
a Data are for population 25 years old and over. 

3.9.2.2 Regional Economy 

Section 3.10.2, Existing Conditions, of the 2014 FEIS presents an overview of the regional economy, 

based on measures of employment and income. This SEIS provides updated information intended to 

provide a general understanding of the economic conditions in the region. All 2017 U.S. Census 

Bureau data are 5-year estimates representing annual averages between 2013 and 2017. 

Employment and Major Industries 

Total employment and employment by industry are presented in Table 3.9-6 for each of the four 

counties, the study area, and South Carolina. Overall, there were approximately 480,241 part- and 

full-time jobs in the four-county region and nearly 2.8 million jobs in South Carolina in 2017 (BEA 

2018a). Generally, employment within the four counties is concentrated in Richland and York 

Counties. Excluding government and government enterprises, the largest private, non-farm 

employment industry in the study area (based on the number of jobs) was health care and social 

assistance (47,316 jobs), followed by retail trade (46,284 jobs).  
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Table 3.9-6. Employment by Industry in the Four-County Study Area and State (number of jobs) (2010 and 2017) 

Industry 

South Carolina Study Area Lancaster County Kershaw County Richland County York County 

2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 

Forestry, fishing, and 
related activities 

10,595 11,793 (D) (D) (D) (D) 293 (D) 746 1,030 239 249 

Mining, quarrying, and 
oil and gas extraction 

3,637 5,337 (D) (D) (D) (D) 112 (D) 350 358 112 161 

Utilities 12,450 13,658 (D) (D) (D) (D) 43 135 653 485 (D) 1,321 

Construction 127,058 157,809 16,715 20,693 1,121 1,440 1,722 1,912 9,041 10,472 4,831 6,869 

Manufacturing 214,650 251,357 25,162 29,401 2,617 3,332 3,035 3,437 10,309 10,707 9,201 11,925 

Wholesale trade 70,611 80,072 12,844 14,194 492 702 223 295 7,787 7,935 4,342 5,262 

Retail trade 267,043 296,145 42,845 46,284 3,031 3,761 3,151 3,307 24,193 24,754 12,470 14,462 

Transportation and 
warehousing 

61,587 90,220 (D) (D) (D) (D) 851 812 2,971 4,812 (D) 4,297 

Information 31,789 34,259 7,905 7,249 280 539 378 167 5,353 4,175 1,894 2,368 

Finance and insurance 102,652 115,287 28,477 31,652 1,392 2,158 1,137 1,225 18,585 21,753 7,363 6,516 

Real estate and rental 
and leasing 

107,092 127,411 17,306 20,612 1,032 1,328 839 843 11,242 12,958 4,193 5,483 

Professional, scientific, 
and technical services 

118,776 150,265 23,386 30,991 1,713 4,410 890 985 15,931 17,283 4,852 8,313 

Management of 
companies and 
enterprises 

16,103 24,443 (D) 5,378 (D) 1,130 132 29 2,872 2,056 178 2,163 

Administrative and 
support and waste 
management and 
remediation services 

173,097 211,491 (D) 35,334 (D) 2,517 1,180 1,310 19,349 22,507 7,857 9,000 

Educational services 38,755 45,880 7,406 9,145 147 183 410 471 6,018 6,818 831 1,673 

Health care and social 
assistance 

197,337 233,388 39,384 47,316 2,559 3,273 1,452 1,812 26,565 31,104 8,808 11,127 

Arts, entertainment, 
and recreation 

45,297 55,064 7,331 9,488 314 405 470 440 3,695 5,016 2,852 3,627 

Accommodation and 
food services 

194,468 240,337 27,816 37,257 1,116 1,798 1,211 1,810 18,088 23,083 7,401 10,566 
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Industry 

South Carolina Study Area Lancaster County Kershaw County Richland County York County 

2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 

Other services (except 
government) 

137,804 165,037 22,578 28,639 1,731 2,334 1,669 1,870 13,194 16,285 5,984 8,150 

Government 398,149 409,587 86,549 88,513 4,092 4,191 3,783 3,429 65,800 67,067 12,874 13,826 

Total  
(number of jobs)a 

2,357,627 2,749,060 412,248 480,241 24,455 34,840 23,512 25,502 263,191 291,220 101,090 128,679 

Sources: BEA 2018a, 2018b. 
a The total number of jobs includes farm employment (not shown) and all nonfarm employment (private nonfarm employment and government employment). 
b The estimates for 2007–2010 are based on the 2007 North American Industry Classification System (NAICS).  
c The estimates for 2017 forward are based on the 2017 NAICS. 

(D) Not shown to avoid disclosure of confidential information; estimates are included in higher-level totals.



U.S. Army Corps of Engineers 

 

Affected Environment 
 

 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

3-85 
February 2021 

 

 

In 2017, the largest employment sector in Lancaster County was professional, scientific, and 

technical services (4,410 jobs). According to the 2017 North American Industry Classification 

System, “activities of this sector are performing professional, scientific, and technical services for the 

operations of other organizations” (OMB 2017). Some information is not shown at the county level 

in Table 3.9-6 to avoid disclosure of confidential information but is reflected in the state totals for 

South Carolina. This table also shows the change in each employment sector between 2010 and 

2017. 

As described in the 2014 FEIS, key employers influence the economic base within local areas by 

providing a large number of jobs to local residents. In Lancaster County the largest employers are in 

the professional, scientific, and technical services (Comporium, CompuCom, Honeywell, PCI Group, 

Red Ventures, and TriNet), the manufacturing sector (Arcosa Meyer Utility Structures, Continental 

Tires, Keer America, and Nutramax Laboratories), the finance and insurance sector (Founders 

Federal Credit Union, Movement Mortgage, and Sharonview Federal Credit Union), the health care 

and social assistance sector (Cardinal Health), and the retail sector (Fab Fours) (Lancaster County 

2018). 

In Kershaw County, the largest employers that support the greatest number of jobs are in the 

manufacturing sector (Invista, Hengst, Shawmut, and Mancor), the educational services or health 

care sectors (Kershaw County School District, Kershaw Health, and Medtronic), or the retail sector 

(Target) (Kershaw County 2019). 

Earnings and Income 

As described in the 2014 FEIS, earnings by industry are more representative than total personal 

income in evaluating the potential impacts of the Proposed Project on the local economy. Table 3.9-

7a and Table 3.9-7b present earnings by industry (a component of total personal income) in each of 

the four counties, the study area, and the state. These tables also show the changes in earnings 

between 2010 and 2017. Total earnings in the study area were approximately 19.8 billion in 2017, 

while earnings throughout South Carolina totaled approximately 137.5 billion (BEA 2018b). 

Earnings associated with employment in manufacturing was the highest compared to other sectors 

within the four-county region. Similar to employment, some information is not shown at the county 

level in Table 3.9-7 to avoid disclosure of confidential information but is reflected in the state totals 

for South Carolina.  
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Table 3.9-7a. Earnings by Industry in the Four-County Study Area and State ($ thousands) (2010 and 2017) 

Industry 

Lancaster Countya Kershaw Countya Richland Countya York Countya 

2010b 2017c 2010b 2017c 2010b 2017c 2010b 2017c 

Forestry, fishing, and related activities (D) (D) $7,559 (D) $23,506 $37,476 $4,704 $5,530 

Mining, quarrying, and oil and gas extraction (D) (D) $6,604 (D) $5,956 $9,897 $1,984 $3,642 

Utilities (D) (D) $2,617 $8,733 $59,886 $49,024 (D) $192,529 

Construction $44,800 $72,176 $70,246 $86,946 $435,730 $688,551 $152,602 $367,644 

Manufacturing $156,499 $226,324 $192,375 $243,324 $745,125 $884,272 $589,450 $886,977 

Wholesale trade $21,630 $48,448 $7,205 $12,426 $579,519 $721,840 $270,641 $444,385 

Retail trade $109,298 $110,980 $82,397 $100,404 $680,231 $835,709 $337,878 $420,379 

Transportation and warehousing (D) (D) $29,047 $32,695 $116,362 $194,570 (D) $196,229 

Information $108,204 $249,297 $25,762 $10,030 $386,720 $312,227 $182,624 $311,360 

Finance and insurance $61,494 $125,856 $56,806 $59,632 $1,112,438 $1,532,336 $357,397 $375,430 

Real estate and rental and leasing $10,294 $35,549 $3,577 $12,746 $192,232 $418,985 $45,563 $150,236 

Professional, scientific, and technical services $92,286 $834,314 $32,100 $50,699 $1,136,003 $1,515,339 $224,045 $462,312 

Management of companies and enterprises (D) $126,424 $12,607 $3,603 $171,428 $133,995 $9,942 $242,329 

Administrative and support and waste 
management and remediation services 

(D) $81,062 $28,888 $37,226 $566,203 $759,882 $259,516 $347,914 

Educational services $1,567 $2,320 $10,334 $11,078 $177,216 $214,149 $9,898 $31,379 

Health care and social assistance $135,846 $204,265 $62,753 $86,863 $1,459,964 $1,901,533 $428,607 $578,105 

Arts, entertainment, and recreation $6,037 $19,578 $6,845 $9,002 $41,259 $72,310 $40,049 $55,296 

Accommodation and food services $16,684 $33,697 $17,268 $30,811 $324,388 $563,067 $118,810 $212,362 

Other services (except government) $43,959 $72,279 $45,857 $54,983 $416,687 $534,419 $177,667 $264,127 

Government $181,681 $224,482 $185,311 $192,495 $4,118,349 $4,812,003 $639,068 $805,173 

Total (nonfarm earnings) $1,060,889 $2,503,181 $886,158 $1,086,127 $12,749,202 $16,191,584 $4,109,220 $6,353,338 

Sources: BEA 2018a, 2018b. 
a All dollar estimates are in thousands of current dollars (not adjusted for inflation).  
b The estimates for 2007–2010 are based on the 2007 North American Industry Classification System (NAICS).  
c The estimates for 2017 forward are based on the 2017 NAICS.  

(D) Not shown to avoid disclosure of confidential information; estimates are included in higher-level totals. 
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Table 3.9-7b. Earnings by Industry in the Four-County Study Area and State ($ thousands) (2010 and 2017) 

Industry 

South Carolinaa Study Areaa 

2010b 2017c 2010b 2017c 

Forestry, fishing, and related activities $281,661 $413,118 (D) (D) 

Mining, quarrying, and oil and gas extraction $78,776 $143,699 (D) (D) 

Utilities $1,323,167 $1,629,340 (D) (D) 

Construction $5,213,056 $9,275,997 $703,378 $1,215,317 

Manufacturing $13,358,342 $18,869,978 $1,683,449 $2,240,897 

Wholesale trade $4,374,518 $6,065,048 $878,995 $1,227,099 

Retail trade $7,173,838 $9,218,065 $1,209,804 $1,467,472 

Transportation and warehousing $2,710,932 $4,263,581 (D) (D) 

Information $2,002,852 $2,826,816 $703,310 $882,914 

Finance and insurance $5,768,385 $7,119,948 $1,588,135 $2,093,254 

Real estate and rental and leasing $1,014,010 $3,149,777 $251,666 $617,516 

Professional, scientific, and technical services $6,630,761 $10,636,525 $1,484,434 $2,862,664 

Management of companies and enterprises $1,144,350 $1,962,461 (D) $506,351 

Administrative and support and waste management and remediation services $5,562,925 $7,574,659 (D) $1,226,084 

Educational services $1,103,551 $1,420,404 $199,015 $258,926 

Health care and social assistance $9,738,907 $12,888,786 $2,087,170 $2,770,766 

Arts, entertainment, and recreation $707,051 $1,023,809 $94,190 $156,186 

Accommodation and food services $3,650,120 $6,035,078 $477,150 $839,937 

Other services (except government) $4,091,631 $5,444,805 $684,170 $925,808 

Government $22,760,332 $27,501,364 $5,124,409 $6,034,153 

Total (nonfarm earnings) $98,689,165 $137,463,258 $14,720,441 $19,818,871 

Sources: BEA 2018a, 2018b. 
a All dollar estimates are in thousands of current dollars (not adjusted for inflation).  
b The estimates for 2007–2010 are based on the 2007 North American Industry Classification System (NAICS).  
c The estimates for 2017 forward are based on the 2017 NAICS. 

(D) Not shown to avoid disclosure of confidential information; estimates are included in higher-level totals. 
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3.9.2.3 Fiscal Resources 

The 2014 FEIS summarized tax and other revenues collected and/or allocated to state and local 

governments within the study area in fiscal year (FY) 2010. This SEIS provides updated information 

for FY 2016. Table 3.9.8 summarizes the sales and use tax, property tax, other revenue, payment 

from state and federal sources, and total revenue for each of the four counties in the study area and 

the state of South Carolina.  

Sales and Use Tax 

Sales tax is imposed on goods or services sold within the state and use tax is applied to goods or 

services purchased out of state and brought into South Carolina. The statewide sales/use tax in 

South Carolina is 6 percent. As shown in Table 3.9-8, the total sales/use tax accruing to the State 

General Fund in 2016 was $2.8 billion (SCDOR 2016). Thirty-one counties in South Carolina, 

including Lancaster County, impose a local option sales/use tax of an additional 1 percent. Lancaster 

County had approximately $18.8 million in sales/use tax revenues (SCRFA 2018).  

Income Tax 

Individual and corporate income tax are the two types of income tax in South Carolina. The 

individual income tax rate varies from 3 to 7 percent and the corporate tax rate in South Carolina is 

5 percent of net corporate income. Shown in Table 3.9-8, the total amount of individual income tax 

collected by the state in FY 2016 was approximately $3.8 billion, and the total amount of corporate 

income tax collected was $85.5 million (SCDOR 2016).  

Property Tax 

Property tax collections in Lancaster County totaled $74.9 million for FY 2016 (SCRFA 2018). As 

shown in Table 3.9-8, over 60 percent of property tax collected was allotted to support the local 

school district. Within Lancaster County, municipalities (including the cities of Heath Springs, 

Kershaw, and Lancaster) realized $4.3 million in property tax revenues and $24.8 was allocated to 

the county as a whole.  

Other Public Revenue 

Other sources of public revenue include license and permit fees, service revenue and charges, bonds 

and leases, and other miscellaneous sources. In Lancaster County, these other sources totaled $58.6 

million during FY 2016 and the state collected approximately $4.6 billion in other revenue (SCRFA 

2018).  

Payments from State and Federal Sources 

As described in the 2014 FEIS, school districts, counties, and cities receive revenues from the state 

and federal government. Overall, Lancaster County received $97.5 million in payments from the 

state and federal sources in FY 2016. Of that, approximately 84 percent was allocated to school 

district funds.  
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Table 3.9-8. Tax and Other Public Revenues in the Four-County Study Area and State ($ millions) (Fiscal Year 2016) 

Jurisdiction 
Sales and 
Use Taxa 

Individual 
Income Tax 

Corporate 
Income Tax 

Property 
Tax 

Other 
Revenueb 

Payment from State 
and Federal Sources 

Total 
Revenues 

Lancaster County (all) $18.8 N/A N/A $74.9 $58.6 $97.5 $292.7 

School district N/A N/A N/A $45.8 $24.3 $82.0 $152.1 

County $15.2 N/A N/A $24.8 $26.2 $14.6 $81.8 

Citiesc $3.6 N/A N/A $4.3 $8.1 $0.8 $17.1 

Kershaw County (all) $11.2 N/A N/A $51.3 $161.5 $81.3 $317.2 

School district N/A N/A N/A $35.9 $116.0 $71.7 $223.6 

County $8.3 N/A N/A $12.3 $26.8 $8.6 $56.6 

Citiesd $2.8 N/A N/A $1.9 $18.7 $1.0 $25.0 

Richland County (all) $155.1 N/A N/A $567.6 $270.3 $402.5 $1,460.6 

School district N/A N/A N/A $378.0 $38.1 $346.8 $762.9 

County $116.6 N/A N/A $93.7 $136.3 $35.0 $384.8 

Citiese $38.5 N/A N/A $35.5 $95.9 $20.7 $228.1 

York County $40.7 N/A N/A $341.1 $439.3 $309.9 $1,185.5 

School district N/A N/A N/A $217.7 $218.5 $268.1 $704.4 

County $33.5 N/A N/A $73.7 $146.6 $33.1 $287.7 

Citiesf $7.3 N/A N/A $41.2 $74.3 $8.6 $138.9 

State of South Carolina  $2,818.6 $3,832.8 $85.5 $5,961.2 $4,567.5 $5,987.2 $18,546.1 

Sources: SCDOR 2016; SCRFA 2018. 
a Sales and use tax includes local option sales tax, local hospitality tax, local accommodations tax, and capital projects/transportation tax. 
b Other revenue for counties include licenses, fees, charges, and bonds.  
c Lancaster County cities included in the results are Heath Springs, Kershaw, and Lancaster. 
d Kershaw County cities included in the results are Bethune, Camden, and Elgin. 
e Richland County cities included in the results are Arcadia Lakes, Blythewood, Columbia, Eastover, and Forest Acres. 
f York County cities included in the results are Clover, Fort Mill, Hickory Grove, McConnells, Rock Hill, Sharon, Smyrna, Tega Clay, and York. 

N/A = not available 
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3.9.2.4 Housing Resources 

Local housing resources would be used to serve mine employees during mine development and 

operations. The Proposed Project may also affect local property values. Information on housing 

availability and property value is presented below. All 2017 U.S. Census Bureau data are 5-year 

estimates representing averages between 2013 and 2017. 

Housing Stock 

Table 3.9-9 presents information on the local housing stock in 2017. There were 335,429 housing 

units in the study area in 2017, with 35,366 units in Lancaster County and 28,549 in Kershaw 

County (U.S. Census Bureau 2013–2017f). The homeowner vacancy rate and rental vacancy rate in 

Lancaster County were 2.1 percent and 10.1 percent (respectively), which were higher than the 

statewide rates. Within Lancaster and Kershaw Counties, there were approximately 7,729 vacant 

housing units. 

Table 3.9-9. Local Housing Resources in the Four-County Study Area and State (2017) 

Area 
Housing 

Units Occupied Vacant 
Homeowner 
Vacancy Rate 

Rental 
Vacancy Rate 

Lancaster County 35,336 31,445 3,891 2.1 10.1 

Census Tract 101 1,547 1,343 204 0.0 0.0 

Census Tract 102 2,958 2,601 357 6.0 4.6 

Census Tract 103 2,459 2,162 297 0.1 11.5 

Census Tract 104 1,133 883 250 14.6 11.5 

Census Tract 105 2,135 1,766 369 0.0 11.7 

Census Tract 106 2,454 2,135 319 5.1 10.3 

Census Tract 107 1,689 1,391 298 4.4 7.0 

Census Tract 108 1,112 913 199 0.0 3.6 

Census Tract 109 1,660 1,462 198 4.8 20.5 

Census Tract 110.1 2,246 1,942 304 5.0 0.0 

Census Tract 110.2 1,923 1,618 305 1.7 14.0 

Census Tract 111 2,189 2,023 166 0.0 5.5 

Census Tract 112.1 5,368 5,039 329 0.5 17.0 

Census Tract 112.2 6,463 6,167 296 0.0 17.2 

Kershaw County 28,549 24,711 3,838 1.6 4.8 

Census Tract 9702 1,291 1,132 159 0.0 7.7 

Richland County 169,161 149,161 20,000 2.5 8.0 

York County 102,383 95,539 6,844 1.3 4.6 

Study Area 335,429 300,856 34,573 N/A N/A 

South Carolina 2,229,324 1,871,307 358,017 1.9 9.4 

Source: U.S. Census Bureau 2013–2017f. 

N/A = not available 
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Temporary Housing 

Section 3.10.3.2, Housing Resources, of the 2014 FEIS describes the temporary housing resources, 

which are still applicable to this SEIS. Temporary housing such as motels, hotels, and apartments 

would likely be used to accommodate mine employees.  

Property Values 

The Proposed Project could affect property values in the local area. The nearest community to the 

study area is the town of Kershaw. In Kershaw, the estimated median house or condominium value 

in 2016 was $103,959, up from $65,200 in 2000 but lower than the statewide median value of 

$153,900. The median gross rent in 2016 for all rental property was $590 (City-Data.com 2016).  

3.9.2.5 Public Services and Community Infrastructure 

As explained in the 2014 FEIS, the Proposed Project would place demands on local public services 

and community infrastructure. This section of the SEIS provides information on educational 

services, solid waste disposal, and utilities. Section 3.16, Public Health and Safety, and Chapter 4, 

Environmental Consequences, Section 4.16, Public Health and Safety, provide information on law 

enforcement, fire protection and emergency services, and medical assistance. Section 3.14, 

Transportation, and Chapter 4, Environmental Consequences, Section 4.14, Transportation, discuss 

requirements for road maintenance.  

Education and Schools 

Educational services within Lancaster County are provided by the Lancaster County School District. 

The district serves grades pre-kindergarten through adult education. In the 2015–2016 school year, 

the total enrollment in the district was 12,588 students, with a student-to-teacher ratio of 23:1 

(Lancaster County School District 2019a). The district has 12 elementary schools, five middle 

schools, and five high schools (Lancaster County School District 2019b). 

Solid Waste Disposal 

The discussion of solid waste disposal in Section 3.10, Socioeconomics and Environmental Justice, 

Section 3.10.3.3, Public Services and Community Infrastructure, of the 2014 FEIS is still applicable to 

this SEIS. It is likely that the commercial haulers for the Proposed Project would use Lee County 

Landfill (Class 3) and Mining Road Landfill (Class 2).  

Utilities 

Water Supply and Wastewater Disposal 

The core utilities that would be required for mining operations are water supply, wastewater 

disposal, and electrical power. The discussion of water supply and wastewater disposal in Section 

3.10.3.3, Public Services and Community Infrastructure, of the 2014 FEIS is still applicable to this 

SEIS. The Haile Gold Mine currently obtains potable water from the Lancaster County Water and 

Sewer District; the mine is connected to the town of Kershaw municipal water system and the town 

of Kershaw municipal waste water treatment facility (OceanaGold 2018).  
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Electrical Power 

The Haile Gold Mine is located between the electric service area of Duke Energy and Lynches River 

Rural Electric Cooperative. Haile Gold Mine has an agreement with Duke Energy to supply Haile’s 

power. Lynches River and the Central Electric Power Cooperative have constructed a new 69-

kilovolt (kV) overhead power line and a 69 kV/24.9 kV substation to serve the mine (OceanaGold 

2018).  

3.9.2.6 Overview of the Metal Ore and Gold Mining Industries 

The discussion of the metal ore and gold mining industries and associated economic benefits 

presented in Section 3.10.3.4, Overview of the Metal Ore and Gold Mining Industries, of the 2014 FEIS 

are still applicable to this SEIS. Table 3.9-10 below provides updated information for 2017 regarding 

the direct and total contribution of metal ore production in the United States and in South Carolina. 

In South Carolina, metal ore mining supports 1,404 jobs directly, with an associated labor income of 

$123 million dollars. In the United States as a whole, the industry supports 81,487 direct jobs, 

resulting in approximately $6.9 billion labor earnings. Accounting for indirect and induced effects, 

the metal mining industry in South Carolina supports an annual total contribution of approximately 

$245 million dollars to the national economy (gross domestic product), 6,959 jobs, and $394 million 

in total labor income. In 2017, the direct, indirect, and induced effects of the metal mining industry 

across the United States supported an annual total contribution of $50.7 billion dollars to the 

national economy. 

Table 3.9-10. Economic Benefits of the Metal Mining Industry to the United States and South 
Carolina Economy (2017) 

Area 

GDP Contribution Labor Income Employment 

Directa Total Directa Total Directa Total 

United Statesb $29.2 $50.7 $6.9 $18.4 81,487 286,524 

South Carolinac $90 $245 $123 $394 1,404 6,959 

Source: National Mining Association 2018.  
a Direct effects include mining, support activities for mining, and transportation of minerals from mines to customers.  
b Unites States GDP Contribution and Labor Income are in ($ billions). 
c South Carolina GDP Contribution and Labor Income are in ($ millions).  

GDP = gross domestic product 

3.9.2.7 Existing Economic Effects from Haile Gold Mine 

Ongoing activities at Haile Gold Mine continue to generate a range of economic benefits for the 

region and the state, as Haile has been actively mining for 3 years. This section provides the project 

spending, employment, and tax benefits supported by Haile Gold Mine.  

Project Spending and Employment 

Economic benefits generated by the Proposed Project began in 2007, and continue under existing 

conditions. Since 2007, Haile has acquired drilling equipment and built a new laboratory facility. In 

2012, Haile conducted exploration activities and has been actively mining since 2016. The 

cumulative spending between 2007 and 2017 was approximately $771 million dollars. The largest 

components of project spending were plant construction ($352 million) and mineral properties 

interest for the open pit ($259 million) (Haile Gold Mine 2019a). 
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Over the same time period, employment supported by Haile Gold Mine has increased from four 

employees in 2007 to 352 employees in 2017. Of the 352 employees in 2017, 48 supported 

exploration activities and 304 supported mining operations.  

As described in Section 3.10.3.5, Existing Economic Effect from Haile Gold Mine¸ of the 2014 FEIS the 

effects of ongoing activities at Haile Gold Mine extend to the regional and statewide economies. The 

magnitude of these benefits depend on where project spending is occurring and the ability of local 

industries to meet project demands.  

Tax Benefits Supported by Haile Gold Mine 

Currently, Haile pays property taxes on lands within the project boundary, including parcels covered 

by the fee-in-lieu-of-tax (FILOT) agreement with Lancaster County and parcels that are excluded 

from the FILOT agreement. Property taxes are paid on miscellaneous equipment and other taxable 

property. The original FILOT agreement between Haile Gold Mine and Lancaster County was 

entered into on December 1, 2008. There have been four subsequent amendments to the FILOT 

agreement dated December 7, 2009; November 30, 2010; December 9, 2013; and September 26, 

2016. As of January 24, 2019, approximately 945 acres are included in the proposed FILOT 

agreement (Haile Gold Mine 2019b).  
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3.10 Land Use 
This section describes the state and local land use regulations that pertain to the Proposed Project 

and the existing conditions relative to land use, land ownership, project area zoning, and prime and 

unique farmlands. The study area for land use includes the geographic area within which the direct 

and indirect project-related effects on land use can be identified and analyzed. This includes the area 

within the project boundary and surrounding unincorporated areas in Lancaster and Kershaw 

Counties. 

Land use represents the economic and cultural activities that are practiced at a place, such as 

agricultural, residential, industrial, mining, and recreational uses (USEPA 2013). Proposed mining 

and reclamation activities would have both short-term and long-term effects on existing and future 

land use. Land use issues of concern include changes in land use and land ownership, consistency 

with local zoning ordinances, and potential impacts on prime and unique farmlands. 

3.10.1 Regulatory Framework 

The regulations described in Section 3.11, Land Use, Section 3.11.1, Regulatory Setting, of the 2014 

FEIS, are applicable in the study area for the SEIS. The Proposed Project is on private land owned or 

controlled by Haile (M3 Engineering & Technology Corporation 2010). No federal lands are located 

within or adjacent to the study area; consequently, no applicable federal land management plan is 

associated with the study area or the adjacent land parcels (Lancaster County Assessor 2019). 

3.10.2 Existing Conditions 

3.10.2.1 Land Use 

Existing land use in the study area, based on USGS land cover maps, is predominantly forested land, 

open undeveloped areas of grass/scrub shrub, agricultural land, and developed land (Figure 3.10-1). 

Developed areas in and surrounding the town of Kershaw include a variety of residential, 

commercial, and industrial land uses. Commercial logging has occurred historically in the study area 

and some areas show evidence of past clear-cutting (Haile Gold Mine, LLC 2011). 

Mining activity within the study area has been occurring since 1827. While gold mining at the site 

was suspended in 1992, mining for other minerals and sand continued until 2010. Post-closure 

reclamation monitoring programs and maintenance activities are currently in progress at the site, as 

required by previous mining permits. Past mining and reclamation activities within the study area 

have disturbed or are currently authorized to disturb approximately 2,952.6 acres. 
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Figure 3.10-1. Existing Land Cover within the Study Area and Adjacent Areas 
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3.10.2.2 Land Ownership 

The majority of the property in the vicinity of the study area is privately owned residential, 

commercial, or industrial land. The nearest developed land includes the Kershaw Industrial Park; an 

approximate 117-acre parcel located near the mine, just west of US 601. Haile purchased the site in 

2015 which formerly operated an 8,300-square-foot minerals laboratory at the Kershaw Industrial 

Park. The laboratory facility is now owned and operated by SGS Laboratories. Haile has an 

agreement to purchase the entire Kershaw Industrial Park site (Lancaster County Assessor 2019).  

Two parcels within the project boundary are not currently owned by Haile (Lancaster County 

Assessor 2019). Haile has approached the owners regarding purchase of these parcels. There are 

currently no lease agreements in place for use of these parcels for project purposes. Fencing and 

visual screening would be implemented along the property lines between the mine and these 

privately owned parcels to separate these properties from project activities.  

3.10.2.3 Project Area Zoning 

Of the 5,484 acres within the Proposed Project boundary approximately 5,459 acres are zoned 

under the Mining District designation M approved by the Lancaster County Council (Lancaster 

County 2020). Within the Mining District, allowable land uses include extraction and processing of 

mineral materials, including exploration, processing, operations, and reclamation-related activities. 

The remaining 25 acres within the study area are zoned as Agricultural Residential (AR) (Figure 

3.10-2).  

Within the Mining District the maximum building height allowed is 70 feet. Other applicable 

regulations in the Mining District include but are not limited to density and dimensional regulations; 

parking; signs; landscaping; land development regulations; streets and sidewalks; utilities; flood, 

drainage, stormwater, sediment, and erosion controls; and open space (Lancaster County 2020). 

The majority of the land adjacent to the study area within Lancaster County is zoned as Rural 

Residential/Intense Agriculture Zoning District (R45-A), with some areas zoned as Light Industrial 

District (I-1) and Heavy Industrial District (I-2) (Lancaster County 2019). Adjacent lands within 

Kershaw County to the south of the study area are zoned as Rural Resource District (RD-2). 
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Figure 3.10-2. Zoning in the Study Area 
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3.10.2.4 Prime Farmlands 

The Farmland Protection Policy Act (FPPA) of 1994 was enacted to reduce the amount of highly 

productive farmland being converted to nonagricultural uses as a result of various federal programs. 

The FPPA is implemented under Department of Agriculture final rule effective August 6, 1984 (7 

CFR 658), which requires USACE to assess the potential impacts on farmland during the National 

Environmental Policy Act (NEPA) environmental review process.  

For the purposes of FPPA, designated farmlands include prime farmlands, unique farmlands, and 

lands of statewide or local importance. Prime farmland is land that has the best combination of 

physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops, and is 

also available for these uses (the land could be cropland, pastureland, rangeland, forest land, or 

other land, but not urban built-up land or water). Unique farmland is land other than prime 

farmland that is used for the production of specific high value food and fiber crops. Farmland of 

statewide or local importance is land, in addition to prime and unique farmlands, that is of statewide 

or local importance for the production of food, feed, fiber, forage, and oil seed crops as determined 

by the appropriate state agency or agencies (7 CFR 657.5). 

According to the NRCS, approximately 194.8 acres within the project boundary is designated as 

prime farmland, and an additional approximately 282.2 acres is farmland of statewide or local 

importance (Figure 3.10-3) (NRCS 2017). No unique farmland is present within the project 

boundary. 
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Figure 3.10-3. Existing Prime Farmlands or Farmlands of Statewide Importance 
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3.11 Air Quality and Climate Change 
This section assesses the potential impacts of the Proposed Project on air quality and greenhouse 

gas (GHG) emissions in the study area. The Proposed Project could affect air quality and climate by 

generating direct emissions of air pollutants and GHGs from on-road vehicles, off-road equipment, 

and stationary equipment, and by generating indirect emissions through the use of electric power by 

project facilities. 

The air quality assessment considers the same study area as the 2014 FEIS. Impacts within the study 

area are considered at the local and regional scales. The local scale is the immediate vicinity of the 

project, extending to approximately a 5-kilometer (km) radius from the site boundary (including the 

832 acres of proposed expansion). The maximum concentrations of air pollutants are expected to 

occur at the local scale. The regional scale is the Metropolitan Charlotte Interstate Air Quality 

Control Region (AQCR). As defined in the Clean Air Act (CAA), an AQCR is a contiguous area in which 

air quality considered to be subject to topographic and meteorological conditions that are similar 

throughout the area. The 2014 FEIS, Figure 3.16-1, illustrates the boundaries of the Metropolitan 

Charlotte Interstate AQCR and shows that the Haile Gold Mine is located near the southeastern 

boundary of the AQCR. 

3.11.1 Regulatory Framework 

The regulations and standards described in Section 3.16, Air Quality, Section 3.16.1, Regulatory 

Setting, of the 2014 FEIS are still applicable to the air quality assessment for this SEIS, except for 

three changes that have occurred since publication of the 2014 FEIS.  

The first two changes update Table 3.16-1 of the 2014 FEIS, which describes the National Ambient 

Air Quality Standards (NAAQS) as of 2014. 

⚫ In June 2012, USEPA revised the annual primary NAAQS for particulate matter of 2.5 microns 

diameter and smaller (PM2.5) downward from 15 micrograms per cubic meter (µg/m3) to 

12 µg/m3. In 2014, SCDHEC had not yet adopted the revised NAAQS for the state ambient air 

quality standards to but subsequently did so. 

⚫ In October 2015, USEPA revised the 8-hour NAAQS for ozone downward from 75 parts per 

billion (ppb) to 70 ppb. SCDHEC has adopted this standard. 

USEPA has designated Lancaster County as an attainment area (an area that meets the NAAQS) for 

both of the revised standards. 

The third change concerned SCDHEC’s implementation of the USEPA Cross-State Air Pollution Rule 

(CSAPR) described in Section 3.16, Air Quality, of the 2014 FEIS. In August 2017, SCDHEC added 

Regulation 61-62.97, CSAPR Trading Program, to incorporate the USEPA CSAPR emissions trading 

program for South Carolina in 40 CFR 97 for annual levels of nitrogen oxides (NOx) and sulfur 

dioxide (SO2). This regulation addresses mandatory pollution transport and regional haze elements 

of the State Implementation Plan (SIP) for the Charlotte-Gastonia-Rock Hill, North Carolina–South 

Carolina ozone nonattainment area. The CSAPR and SIP do not affect the study area directly but 

could influence the quantities of pollutants transported into the study area from adjacent AQCRs. 
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3.11.2 Existing Conditions 

The existing air quality and climate conditions in the study area are substantially the same as 

described in Section 3.16.2, Climate Change and Section 3.16.3, Existing Conditions, of the 2014 FEIS. 

The climate trends discussed in the 2014 FEIS have continued, and average temperatures at the 

earth’s surface have continued to increase nationally and globally (USGCRP 2017).  

Beginning on March 19, 2018, Haile failed to demonstrate compliance with 40 CFR 63 Subpart 

EEEEEEE for mercury emissions from their processing plant. In response to this, and subsequent 

exceedances, Haile installed, and was issued an air construction permit on January 22, 2020, for a 

Mercury Abatement Control Device System. Since this response, Haile has not exceeded mercury 

compliance levels and SCDHEC is satisfied with the resolution. 

Ambient Pollutant Concentrations 

Ambient pollutant concentrations in the study area generally have decreased compared to the levels 

reported in Table 3.16-2 of the 2014 FEIS. Table 3.11-1 summarizes concentrations for the most 

recent 3 years for which complete data are available, as measured at the SCDHEC monitors nearest 

to the Haile Gold Mine. Table 3.11-1 shows that all concentrations in 2016–2018 were less than the 

NAAQS. The study area continues to be designated by USEPA as an attainment area for all pollutants. 

Table 3.11-1. Measured Ambient Concentrations in the Region 

Pollutant 
Monitor Site Name, Location 
(USEPA Site Identifier) 

Averaging Period, Unit, Form of 
Standard 

Measured Concentrations 

2016 2017 2018 

CO Chesterfield, McBee, SC 
(45-025-0007) 

1 hour, ppm, maximum 1.1 1.2 1.0 

8 hour, ppm, maximum 1.0 0.8 0.7 

Lead Parklane, Columbia, SC 
(45-079-0007) 

3 month, µg/m3, rolling average 0.003 0.006 No data 

NO2 Sandhill Experimental Station, 
Columbia, SC 
(45-079-1001) 

1 hour, ppb, 98th percentile 40 37 34 

Annual, ppb, annual mean 4.0 3.9 4.2 

Ozone Chesterfield, McBee, SC 
(45-025-0007) 

8 Hour, ppm, 4th maximum 63 60 64 

PM10 Chesterfield, McBee, SC 
(45-025-0007) 

24 hour, µg/m3, maximum 36 23 27 

PM2.5 Chesterfield, McBee, SC 
(45-025-0007) 

24 hour, µg/m3, 98th percentile 15.9 14.0 13.3 

Annual, µg/m3, annual mean 7.1 6.9 7.3 

SO2 Parklane, Columbia, SC 
(45-079-0007) 

1 hour, ppb, 99th percentile 3.0 2.0 1.6 

3 hour, ppb, maximum 2.6 2.1 1.5 

Source: USEPA 2018a. 

CO = carbon monoxide; USEPA = U.S. Environmental Protection Agency; NO2 = nitrogen dioxide; PM2.5 = fine particulate 
matter, diameter 2.5 microns and smaller; PM10 = coarse particulate matter, diameter 10 microns and smaller; ppb = parts 
per billion; ppm = parts per million; SO2 = sulfur dioxide; µg/m3 = micrograms of pollutant per cubic meter of air 

3.11.2.1 Sensitive Receptors 

Figure 3.16-2 of the 2014 FEIS depicts sensitive receptors in the local study area. Review of updated 

land use data indicates that little development has occurred in the local study area since publication 

of the FEIS, there have not been substantial changes in the numbers and locations of receptors, and 
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there are no new receptors. Accordingly, the receptors as shown in Figure 3.16-2 of the 2014 FEIS 

remain appropriate for the air quality analysis.  

3.11.2.2 Greenhouse Gases 

Nationally, GHG emissions from fossil fuel combustion represented the largest source 

(approximately 86 percent) of total U.S. GHG emissions from all emissions sources in 2016 

(USEPA 2018b). Table 3.11-2, which updates Table 3.16-3 of the 2014 FEIS, shows aggregated net 

U.S. and South Carolina emissions of CO2 equivalent (CO2e) for all sources and sinks (a natural area 

or feature that acts as a reservoir for carbon dioxide [CO2]). Table 3.11-2 shows that South Carolina 

accounts for about 1 percent of CO2e emissions in the United States annually (CCS 2008). GHG 

emissions in an area can increase or decrease from year to year depending on changes in the 

economy and the status of emission control programs. South Carolina’s net GHG emissions 

approximately doubled between 1990 and 2010, while nationwide GHG emissions increased by 

about 12 percent in the same period. After 2010, GHG emissions in the United States decreased 

through 2016, so that the net increase between 1990 and 2016 was about 5 percent.  

Table 3.11-2. Estimated Net GHG Emissions for South Carolina and the United States 

Year 

Net Emissions (sources minus sinks)  
(million metric tons CO2e per year) 

South Carolina United States 

1990 34.0 5,536 

2005 62.3 6,589 

2010 71.0 6,219 

2016 No data 5,795 

Sources: CCS 2008; USEPA 2016, 2018b. 

1 metric ton = 1,000 kilograms = 2,204.6 pounds = 1.1023 short tons.  

CO2e = carbon dioxide equivalent; GHG = greenhouse gas 
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3.12 Noise and Vibration 
This section discusses existing conditions relating to noise and vibration levels in the expanded 

study area, and sensitive receivers potentially affected by noise and vibration from the Proposed 

Action. The study area for the project is similar to the 2014 FEIS, although the overall area has been 

expanded by 832 acres to encompass the proposed mine expansion. The noise and vibration study 

area includes sensitive receivers within 1 mile of the proposed new boundary of the mine property. 

3.12.1 Regulatory Framework 

The regulations described in Section 3.17, Noise and Vibration, Section 3.17.3, Regulatory Setting, of 

the 2014 FEIS are applicable to the study area for the SEIS. Additional regulations applicable to the 

Proposed Action, including updates to Lancaster County standards are described below. 

The proposed new southern boundary of the mine would be adjacent to the Kershaw County line; 

therefore, noise emissions from the mine would affect receivers in Kershaw County, which is 

included in the study area of the SEIS. The Kershaw County noise ordinance is included below for 

reference. 

3.12.1.1 Federal Standards for Construction Noise 

Construction noise and vibration effects have been assessed using analysis methods recommended 

by the U.S. Department of Transportation for construction of large public works infrastructure 

projects. These standards are applicable to the analysis of noise from operation of heavy equipment 

on a long-term basis.  

The Federal Transit Administration (FTA) has developed methods for evaluating construction noise 

levels, described in the Transit Noise and Vibration Impact Assessment Manual (2018). For 

residences, the standard noise limits recommended by FTA are 80 A-weighted decibels (dBA) 

equivalent continuous sound level (Leq) (8-hour) during daytime hours (7:00 a.m. to 10:00 p.m.), 

and 70 dBA Leq (8-hour) during nighttime hours (10:00 p.m. to 7:00 a.m.) These standards are 

appropriate for use in an impact assessment, or where no numerical noise limits have been set by 

the applicable local jurisdiction. While these limits are guidelines for criteria and not standardized, 

they are often applied as noise limits at sensitive land uses to describe levels that may potentially 

result in negative community reaction.  

3.12.1.2 Lancaster County 

Unified Development Ordinance 

Lancaster County adopted a Unified Development Ordinance (UDO) on November 28, 2016. The 

ordinance provides design and development standards for land use zoning districts within the 

county. The standards set forth in the adopted UDO replace the previous standards from the 

appendix of the county code (i.e., the County of Lancaster Ordinance #309), which were used in the 

FEIS and the noise analysis for Haile Gold Mine prepared in 2012. 

The UDO contains provisions and design standards for mining activities in the category of major in-

depth resource extraction, for mining properties over 5 acres in size. These are provided in Sections 

5.9.5 and 5.9.6 of the UDO. The design requirements include a minimum 100-foot buffer area along 
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property lines and public rights-or-way. Outdoor storage yards are required to be located at least 

500 feet from residential, educational, institutional and civic uses. With regard to noise levels, the 

UDO specifies that these types of mining project sites “shall be bermed to ensure that the maximum 

noise at the property line does not exceed 65 decibels10 and the berm shall be located outside of the 

required buffers.” The UDO also specifies that the application include a truck routing plan that 

mitigates truck traffic through existing residential areas “to the maximum extent practicable.” 

(Lancaster County 2020) 

The UDO specifies limits for vibration from these uses to protect against damage to structures, by 

stating that “in all blasting operations the maximum peak particle velocity measured in any three 

mutually perpendicular directions shall not exceed one inch per second at the immediate location of 

any dwelling, public building, school, church, or commercial or institutional building.” 

3.12.1.3 Kershaw County 

In July 2012, Kershaw County adopted ordinance number 200.2012 related to control of “excessive 

sound and vibration” in unincorporated areas of the county. The ordinance does not identify specific 

numerical noise limits, or times of day when noise is prohibited. 

3.12.2 Existing Conditions 

This section discusses new information about noise and vibration conditions since Haile Gold Mine 

began operations in 2016. This information is an update to pre-project noise and vibration 

conditions provided in the 2014 FEIS.  

3.12.2.1 Noise from Mine Operations 

New noise monitoring data were collected at sites where noise levels were previously measured by 

the South Technical Services company during 2010 and 2011, before the mine had begun 

operations. A technical report prepared by ERM summarizes updated noise monitoring data 

collected around the perimeter of the Haile Gold Mine (ERM 2020). Noise monitoring was conducted 

at 12 locations in the vicinity of the mine, and average and maximum values are tabulated for each of 

these sites in a technical report. The focus of the analysis is on these locations that are associated 

with noise- and vibration-sensitive use.  

Monitoring at each of the locations was done for a duration of approximately 1 hour on two 

consecutive days to document variation in noise levels and maximum noise levels at sensitive uses 

in the study area. Sound-level data were collected on March 9 and 10, 2020. Average Leq levels were 

found to have a maximum value of 62.2 dBA Leq and a minimum value of 50.5 dBA Leq. Maximum 

values were within a range of 69.2 to 88.4 dBA. During measurements, primary and secondary 

sources of noise were observed by a technician attending each measurement. It was observed that 

peaks in noise level were primarily due to non-mine related vehicle passbys on local roads, while 

equipment noise from the mine was audible, but noted as less noticeable compared to noise from 

local traffic. Noise monitoring results are summarized in Table 3.12-1. Locations of measurement 

sites are shown in Figure 1 of the technical report attached in Appendix M, ERM Noise Technical 

Report. 

 
10 This is assumed to in the analysis to use A-weighted decibels, denoted as dBA. 
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Table 3.12-1. Noise Monitoring Results at Noise-Sensitive Uses near Haile Gold Mine, March 9 and 
10, 2020 

Measurement 
Site Location 

Highest Measured Leq 
(approx. 1hr), dBA 

Maximum Noise 
Level, dBA 

1 Payne Road and Ernest Scott Road 
(Haile Gold Mine Church) 

51.7 77.5 

2 US 601 (Gregory Residence) 54.2 80.5 

3 US 601 and Highway 188 Intersection 55.6 81.5 

4 Internal to Mine (Red Hill Mine Pit) 62.2 69.2 

5 US 601 and Rex Outzen Road (Kershaw 
Industrial Park) 

54.1 73.5 

6 Ernest Scott Road and Snowy Owl Road 
Intersection 

58.3 84.2 

7 US 601 and Snowy Owl Road (HGM 
Front Gate) 

60.6 88.4 

8 US 601 and Highway 265 Intersection 56.5 82.6 

9 SC 903 and Duckwood Road Intersection 
(Radio Tower) 

55.1 80.5 

10 Duckwood Road and Estridge Avenue 
Intersection (Tailing Storage Facility) 

55.2 83.8 

11 Catawba Road (Hunter Residence) 50.5 74.4 

12 Catawba Road and SC 157 Intersection 56.2 81.9 

dBA = A-weighted decibels; Leq = equivalent continuous sound level 

3.12.2.2 Vibration from Mine Operations 

Seismic vibration monitoring data were collected continuously at locations near the mine from 

January 2017 to March 2019. A summary of vibration and overpressure measurements was 

provided in a letter and accompanying attachments prepared by the company Vibra Tech (2019). 

The letter also indicated that no exceedances of U.S. Bureau of Mines or state vibration limits were 

recorded. 

Average peak particle velocity levels have a maximum value of 0.135 inch/second at the nearest 

residence. A maximum air overpressure value of 110 dB was measured at a residence on Catawba 

Road in Kershaw County. Vibration monitoring results are summarized in Table 3.12-2. Locations of 

vibration measurement sites are shown in Figure 1 of the Noise Technical Report provided in 

Appendix M, ERM Noise Technical Report. 
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Table 3.12-2. Vibration Monitoring Results near Haile Gold Mine 

Measurement 
Sitea Location Date of Event 

Peak Particle 
Velocity 
(inch/second) 

Frequency 
(Hz) 

Air 
Overpressure 
(dB) 

1 Haile Gold Mine 
Baptist Church 

January 24, 2018 0.030 4.3 109 

4 Residence, Catawba 
Road 

August 24, 2017 0.038 5.8 110 

5 Residence, Gold Mine 
Highway 

August 28, 2017 0.135 5.2 107 

a Site location IDs are correlated to the noise technical report site IDs in Table 3.12-1 and Figure 1 Appendix M, ERM 
Noise Technical Report. 

Hz = hertz; dB = decibels 
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3.13 Visual Resources 
This section discusses the regulatory setting and existing character of visual resources. Visual 

resources are the natural and human-made features of an area, including landforms, vegetation, 

water, and cultural modifications that give a particular landscape its character and aesthetic quality. 

Construction activities and mining operations at Haile Gold Mine have the potential to affect the 

visual character and aesthetic quality of the study area in the short term during construction and 

operations, and in the long term after reclamation. 

The study area for visual resources (Figure 3.13-1) is defined as the area within the project 

boundary, adjacent parcels, and viewing areas from where project-related features and 

construction, operations, and maintenance activities have the potential to be visible, as per the 2014 

FEIS. Desktop viewshed studies using methods similar to the 2014 FEIS determined their visibility 

in the region. 

3.13.1 Regulatory Framework 

The regulations described in Section 3.14, Visual and Aesthetic Resources, Section 3.14.1, Regulatory 

Setting, of the 2014 FEIS are applicable to the study area for the SEIS. 

3.13.2 Existing Conditions 

Visual resources and aesthetic quality are defined by landscape character, scenic integrity, viewer 

sensitivity, and viewing distance. The study area’s landscape character is defined by five types of 

landscapes: forested areas, open shrub/scrub areas, residential areas, commercial/industrial areas, 

and mining areas. Topography includes mining landforms, rolling terrain with moderate elevation 

changes, and steeper hills and valleys. The mining landforms are characterized by geometric 

benches and plateaus, and hills and valleys range from rounded, curvilinear shapes to flat surfaces in 

the valleys. Current vegetation in the study area is described in Section 3.7, Terrestrial Resources, 

Section 3.7.2.1, Vegetation, of this SEIS.  

Scenic integrity, i.e., the naturalness of landscape, is low in the disturbed landscapes of the mining 

and commercial/industrial areas, moderate in the residential and shrub/scrub areas, and high in 

forest areas. In general, viewer sensitivity, i.e., the public’s concern for scenic quality, is high for 

residents and visitors situated in the undisturbed and residential areas and low in the disturbed 

mining and commercial/industrial viewing locations. Viewing distances in the study area range from 

foreground in the forested and residential areas to middleground in the mining, 

commercial/industrial, and open shrub/scrub areas. There are no extensive/background views in 

the study area.  

Photographs of the January 2020 landscape at select Key Observation Points (KOPs) represent the 

existing conditions for visual resources and aesthetic quality of the study area. These photographs 

are presented in Appendix K, Visual Resources Supporting Information. 
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Figure 3.13-1. Visual Resources Study Area  
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3.14 Transportation 
This section discusses existing conditions relating to transportation in the expanded study area. The 

study area for the project is similar to the 2014 FEIS, although the overall area has been expanded 

by 832 acres to encompass the planned mine expansion. Similar to the 2014 FEIS, the transportation 

study area includes the street network and local access to and from the study area. 

3.14.1 Regulatory Framework 

The regulations described in Section 3.15, Transportation, Section 3.15.1, Regulatory Setting, of the 

2014 FEIS are applicable to the study area for the SEIS. 

3.14.2 Existing Conditions 

The traffic analysis of existing and future conditions is based on the Haile Gold Mine Entrance (U.S. 

Route 601 at Snowy Owl Road Traffic Impact Study [TIS]) (Haile Gold Mine, Inc. 2018). The TIS 

incorporates procedures and standards established by the South Carolina Department of 

Transportation (SCDOT), the state agency with jurisdiction over the transportation facilities in the 

study area. During development of the TIS, SCDOT worked with the Applicant to define the 

transportation study area, which includes the three intersections that provide access to the project 

area (Figure 3.14-1). SCDOT approved the TIS on July 3, 2013. 

Traffic projections for the No Action Alternative are the assumed existing and future traffic 

conditions for Haile Gold Mine’s existing operations, without the Proposed Project surface mine 

expansion and underground mining operation. Estimated traffic under the No Action Alternative 

assumes continuation of existing surface mining operations and future traffic growth based on 

historical and current traffic volume trends in the transportation study area and on surrounding 

roadways. As discussed in Section III.A of the TIS, the year 2020 and 2035 background traffic 

estimates were developed with a conservative growth factor of 1 percent applied to the existing 

2018 traffic counts collected (Haile Gold Mine, Inc. 2018).  

Existing traffic data were collected for the TIS in July 2018 at the existing main entrance for the mine 

at US 601 and Snowy Owl Road in order to capture traffic generated during shift change periods and 

administrative employee ingress/egress. The collected traffic data was evaluated and used to 

identify and establish analysis parameters including directional distributions and AM and PM peak 

hour trends. Peak hour intersection counts and peak hour traffic volumes were tabulated. However, 

construction and operation of the Proposed Project would occur in subsequent years.  

To provide a reasonable basis for measuring project-related traffic effects, No Action Alternative 

baseline scenarios were created that correspond to the estimated periods for project construction 

and operations activities. In the TIS, the No Action Alternative baseline scenario for measuring 

construction impacts assumed 1 year of growth from the time of the 2018 traffic counts and 

analyzed year 2020 and 2035 conditions. In the TIS, the No Action Alternative baseline scenario for 

operations impacts evaluated year 2020 and 2035 conditions. 
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Figure 3.14-1. Transportation Study Area  
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3.15 Recreation 
For the purposes of this SEIS, recreation resources are generally defined as publicly accessible 

facilities and areas that provide recreational opportunities for wildlife viewing, hunting, fishing, 

picnicking, and hiking activities. The study area for recreation resources includes the project site 

and public recreation areas within approximately 15 miles of the project boundary (Figure 3.15-1). 

Potential issues that could affect the recreational experience would include changes to the 

recreational setting and experience caused by project-related noise or visual changes, impaired 

access to recreational areas, degraded recreational fishing and hunting opportunities, and conflicts 

with adopted recreation plans or policies. 

3.15.1 Regulatory Framework 

The regulations described in Section 3.15, Recreation, Section 3.15.1, Regulatory Setting, of the 2014 

FEIS are applicable to the study area for the SEIS. 

3.15.2 Existing Conditions  

There is no existing public recreation access to the study area, and no public recreation areas are 

located on parcels adjacent to the study area. The area is dominated by scrub and forestland that 

was previously disturbed by mining or logging activities and that has been reclaimed and 

revegetated. Hunting access via lease has historically occurred in the study area and vicinity, but 

since Haile has purchased and consolidated its landholdings, lease hunting has been largely phased 

out. Public recreation areas in the study area include the Forty Acre Rock Heritage Preserve and 

Wildlife Management Area, the Carolina Sandhills National Wildlife Refuge (NWR), the Sandhills 

State Forest, and several Lancaster County-managed parks (Figure 3.15-1). 

The Forty Acre Rock Heritage Preserve and Wildlife Management Area, located approximately 1 

mile north of the northern boundary of the study area, is managed by SCDNR and is designated as a 

National Natural Landmark (SCDNR 2019). The 3,005-acre Forty Acre Rock Heritage Preserve is 

popular for hiking and nature viewing. Hunting is permitted on parts of the preserve while biking, 

off-highway vehicles, and overnight camping are not permitted. The preserve provides habitat for 

nearly a dozen rare, threatened, or endangered plant and wildlife species, and is known as one of the 

best birding and wildflower locations in South Carolina. The preserve has a maintained trail system 

that includes foot bridges and boardwalks (SCDNR 2019). 

The 47,850-acre Carolina Sandhills NWR complex is located approximately 10 miles east of the 

study area in Chesterfield County, South Carolina. The primary purpose of the NWR is conservation 

of natural resources and habitats, and preservation of endangered and threatened species. The NWR 

is primarily forested woodlands, with some fields and open spaces, and receives 50,000 to 60,000 

visitors annually. The refuge includes areas of longleaf pine and wiregrass habitats that historically 

covered large areas of the southeastern United States. Primary recreational opportunities include an 

auto tour route known as Wildlife Drive, hiking, wildlife observation, fishing, and hunting (USFWS 

2019).  
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Figure 3.15-1. Recreation Resources Study Area 



U.S. Army Corps of Engineers 

 

Affected Environment 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

3-118 
February 2021 

 

The Sandhills State Forest, comprising a 46,838-acre tract in Chesterfield and Darlington Counties, is 

located directly southeast of the Carolina Sandhills NWR and is managed by the South Carolina 

Forestry Commission. Sugar Loaf Mountain Recreation Area, located within Sandhills State Forest, is 

one of the most popular equestrian recreation areas in the region. This area provides hunting, 

hiking, horseback riding, biking, boating, fishing, picnicking, and camping opportunities (SCFC 

2019). 

Thirteen parks managed by Lancaster County are within approximately 5 miles of the study area. 

The Kershaw area facilities are located approximately 3 miles southwest, the Flat Creek area 

facilities are located approximately 2 miles north, and the Heath Springs area facilities are located 

approximately 5 miles west of the study area (Lancaster County 2019). In addition, there are 17 

county-managed parks in the Lancaster area located approximately 15 miles northwest of the study 

area. These parks range in size from less than 1 acre to the 65-acre Springdale Recreation Complex 

in Lancaster. These recreation areas provide a variety of recreation facilities and opportunities, 

including multi-use fields, picnic areas, hiking trails, playground facilities, boat launch areas, and 

playground facilities. 
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3.16 Public Health and Safety  
The affected environment for health and safety for surface mining operations is described in 

Chapter 3, Section 3.18, Health and Safety, of the 2014 FEIS. The health and safety affected 

environment for surface mining operations and proposed surface mining expansion and 

underground mining operations includes the following elements.  

⚫ Hazards from project facilities. Hazards from project facilities include potential worker 

accidents and injuries from operation of vehicles and equipment, potential hazards associated 

with project facilities such as pits and pit lakes; contact with hazardous materials and wastes; 

and drilling, blasting, and exposure to loud equipment. 

⚫ Natural hazards. Natural hazards include reasonable and foreseeable environmental 

conditions that could compromise the safety and stability of engineered components of surface 

mining and underground mining areas, as well as the surrounding natural environment 

associated with the surface mining, underground mining, and plant facility areas. Potential 

natural hazards include environmental events, such as excessive precipitation, drought, freezing 

conditions, and wildland fires. Potential impacts related to natural hazards could include tailings 

dam breaks; flooding of surface mining, underground mining, and plant facilities areas and 

equipment; and wildland fires. 

⚫ Emergency response. Emergency response includes the ability of local and regional agencies to 

provide support services (e.g., fire, emergency medical, and police) to surface mining areas, 

underground mining areas, and plant facility areas when needed, in a timely manner. Potential 

impacts related to emergency response may include exceedance of the community’s capacity to 

provide some types of emergency response services to the facility and degradation of 

emergency response times to the facility. 

Resource-specific health and safety topics are discussed in relevant resource sections of this SEIS. 

3.16.1 Regulatory Framework 

The statutes and regulations described in Chapter 3, Section 3.18, Health and Safety, Section 3.18.1, 

Regulatory Setting, of the 2014 FEIS are applicable to health and safety considerations for surface 

mining and facilities operations in the study area for this SEIS. In addition to the statutes and 

regulations described in 2014 FEIS, the following statutes and regulations also apply to the study 

area for this SEIS. 

3.16.1.1 Statutes and Regulations  

⚫ South Carolina Code of Regulations, Chapter 89, Section 89-150 Surface Blasting 

Requirements. Details blasting operations procedures for mining facilities. These requirements 

include, but are not limited to, pre-blast surveys, notification, recordkeeping, maximum peak 

particle velocity, and minimum distance from receptors and property boundaries. 

⚫ South Carolina Dams and Reservoirs Safety Act. South Carolina state law and regulation 

require submission of plans and specifications, and a written permit before a dam regulated 

under this program may be built, altered, or removed. Dams that are 25 feet or more in height or 

impound 50 acre-feet or more are regulated by SCDHEC unless exempted by state law.  
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The DTSF operates under Dam Safety Permit No. 29-0007 (SCDHEC 2013a) and Certificate of 

Operation issued by SCDHEC. The TSF dam is classified by SCDHEC as a significant hazard due to 

the likely damages that would result from its failure or improper operation (SCDHEC 2013b). 

Dam operators are required to submit dam plans and specifications and a obtain a written 

permit from SCDHEC before a dam regulated under the South Carolina Dam Safety Program may 

be built, altered, or removed (SCDHEC 2019). The Emergency Action Plan (EAP) for the TSF was 

submitted to SCDHEC by Haile Gold Mine in 2013 as one element of Haile Gold Mine’s 

application for a permit to construct the TSF. The EAP identifies potential inundation areas in 

the event of a dam failure and identifies federal, state, and local emergency contacts and 

provides a description of response roles and responsibilities in the event of a dam failure. 

⚫ Executive Order 13045 Protection of Children from Environmental Health Risks and 

Safety Risks (1997). This order addresses concerns that environmental health or safety risks 

may disproportionately affect children, including products or substances that children are likely 

to ingest (through breathing, eating, drinking) or with which they may likely come into contact. 

⚫ Occupational Safety and Health Administration (OSHA). 29 CFR 1910 establishes workplace 

standards for occupational health and safety.  

3.16.1.2 Local Requirements and Agreements 

Haile Gold Mine has provided information to and coordinates with the Lancaster County Fire 

Department, Lancaster County Sheriff’s Department, and Lancaster County Emergency Management 

to familiarize these organizations with the potential need for their services in the future to respond 

to a hazardous waste incident. In compliance with federal hazardous waste management regulations 

(40 CFR 265.37) and in accordance with good management practices, a copy of the Haile Gold Mine 

Hazardous Waste Emergency Response Plan and Hazardous Waste Preparedness and Prevention 

Plan has been provided to these organizations. The Haile Gold Mine Emergency Management 

Control Plan has been prepared in consultation with local service providers (OceanaGold 2019).  

Implementation and enforcement of safety policies and procedures reduce risks to mine workers 

and the public within the project boundary. Training of all personnel on the project site is required 

by Mine Safety and Health Administration (MSHA) regulations. Based on health and safety risk 

assessments, safety protocols, and MSHA regulations, all employees receive safety training 

applicable to their work area and level of risk. This training includes, but is not limited to, personal 

protective equipment, first aid/heat stress/cold weather awareness, accident prevention, fire 

incident management, fall protection, and MSHA Part 48 training (which requires that any employee 

or contractor working onsite for more than 5 days within a 12-month period must receive no less 

than 24 hours of training before they are assigned to work duties). Annual refresher training (8-

hour) is required after 1 year. By regulation, MSHA-approved instructors teach all courses. For a 

complete list of safety training courses provided, refer to Appendix G of the Applicant’s Solid and 

Hazardous Waste Management Plan (OceanaGold 2019). 

3.16.2 Existing Conditions 

This section describes the existing facility-specific and natural hazards relevant to the facility and 

the emergency response capabilities of emergency response service providers in the study area. 
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3.16.2.1 Project Facilities 

Construction and operation of surface mining, underground mining, and other heavy industrial 

facilities involve activities that can expose workers to potential injuries, illnesses, or fatalities. 

Federal and state labor agencies collect statewide injury/illness and fatality data. Data for nonfatal 

occupational injuries and fatalities in the South Carolina mining industry are summarized in 

Table 3.16-1 and Table 3.16-2 for operations personnel and contractor personnel. The annual 

average number of occurrences resulting in days away from work due to injury for the South 

Carolina mining industry was 3 days, including operations personnel and contractor personnel, 

with an annual average of zero fatalities per year. Workplace incidents for Haile Gold Mine surface 

operations and plant facility operations for 2017 includes 11 lost-time incidents, including 

operations personnel and contractor personnel, and zero fatalities. An average of 357 employees 

worked in Haile Gold Mine existing operations in 2018 based on 2018 Actual Operating 

Employment Human Resource Data (through December 31, 2018), including 35 employees in 

exploration and the remainder in production. Haile Gold Mine operations are also required to 

collect and report data on workplace incidents including construction and operation incidents. 

Workplace incident data for the Haile Gold Mine surface mining operation and plant facilities 

operation are summarized in Table 3.16-3.  

Table 3.16-1. Number of Operator Nonfatal Occupational Injuries and Fatalities in the Metal 
Mining Industry in South Carolina (2012–2018) 

Year 

Underground Operations Surface Operations Mills/Prep Plants 

Fatality NFDL NDL Fatality NFDL NDL Fatality NFDL NDL 

2012 – – – – 1 1 – – – 

2013 – – – – – 1 – – – 

2014 – – – – – – – – – 

2015 – – – – – – – – – 

2016 – – – – 3 1 – – – 

2017 – – – – 10 1 – – – 

2018    – 9 2 – – – 

Annual 
Average 

    3.3 0.9    

NFDL = nonfatal injury occurrences that result in days away from work or days of restricted work activity;  
NDL = nonfatal injury occurrences that result in loss of consciousness or medical treatment other than first aid 
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Table 3.16-2. Number of Contractor Nonfatal Occupational Injuries and Fatalities in the Metal 
Mining Industry in South Carolina (2012–2018) 

Year 

Underground Operations Surface Operations Mills/Prep Plants 

Fatality NFDL NDL Fatality NFDL NDL Fatality NFDL NDL 

2012 – – – – 1 1 – – – 

2013 – – – – – – – – – 

2014 – – – – – – – – – 

2015 – – – – – – – – – 

2016 – – – – 6 5 – – – 

2017 – – – – 1 – – – – 

2018    – 1 – – – 2 

Annual 
Average 

    1.3 0.9    

Sources: U.S. Department of Labor 2012, 2013, 2014, 2015, 2016, 2017, 2018. 

NFDL = nonfatal injury occurrences that result in days away from work or days of restricted work activity; 
NDL = nonfatal injury occurrences that result in loss of consciousness or medical treatment other than first aid  

Table 3.16-3. Number of Nonfatal Occupational Injuries and Fatalities for Haile Gold Mine 
Operations (2014–2018) 

Year 

Construction Surface Operations Mills/Prep Plants 

Fatality NFDL NDL Fatality NFDL NDL Fatality NFDL NDL 

2014 – – –    – – – 

2015 – – –    – – – 

2016 – – –    – – – 

2017 – – – – 2 – – – – 

2018 – – – – 11 – – – – 

2019 – – – – 8 – – – – 

Annual 
Average 

    9.7     

Source: OceanaGold 2020. 

Note: Commercial Operations were initiated October 7, 2017. Annual Average includes 4th quarter of 2017. 

NFDL = nonfatal injury occurrences that result in days away from work or days of restricted work activity; 
NDL = nonfatal injury occurrences that result in loss of consciousness or medical treatment other than first aid  

3.16.2.2 Natural Hazards 

Potential natural hazards include severe weather events and conditions, such as excessive 

precipitation events, prolonged freezing conditions, and wildland fires. The Lancaster County Hazard 

Mitigation Plan (Lancaster County 2012) provides an assessment of specific natural hazards that 

may affect the county and addresses the vulnerabilities of specific communities within Lancaster 

County to those hazards. The 2012 plan documents natural hazards that historically have caused 

major damage in Lancaster County, including flooding, tropical storms, severe thunderstorms, 

tornadoes, winter storms, and wildfires. A summary of information from the 2012 plan and updated 

information for Lancaster County is provided in this section. 
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Tornadoes, Hurricanes, and Other High-Wind Events 

In the past 60 years through 2012, 12 unique tornado events have been identified and confirmed in 

Lancaster County, representing an estimated annual future occurrence of 20 percent (Lancaster 

County 2012). On August 16, 1994, an outbreak of 22 confirmed tornadoes occurred when the 

remnants of Tropical Storm Beryl merged with a cold front. The tornadoes damaged homes and 

buildings in a very narrow band running north from Bamberg County through Lancaster and York 

Counties (South Carolina State Climatology Office 2018c). From 2012 through 2017, one significant 

tornado was recorded in Lancaster County, in 2017. No significant tornadoes were reported in 

Lancaster County from 2012 through 2016 (South Carolina State Climatology Office 2017). The 

recurrence interval for future tornado events was estimated in 2018 to be 24 percent annually, 

corresponding to a frequency of 1 in 4.3 years (South Carolina EMD 2018).  

Tropical cyclones include tropical depressions, tropical storms, and hurricanes. A tropical 

depression has maximum sustained winds of less than 39 miles per hour (mph), a tropical storm has 

winds up to 74 mph, and a hurricane has maximum sustained winds over 74 mph. Extending back to 

1854 through 2012, tropical cyclones occurred in Lancaster County 36 times, with 10 storm centers 

passing over the county (Lancaster County 2012). The probability of future tropical storm events 

was estimated in 2012 to be 18 percent annually (Lancaster County 2012) and was estimated in 

2018 to be 14 percent annually, corresponding to a frequency of 1 in 7 years (South Carolina EMD 

2018). Between 2012 and 2018, South Carolina experienced several tropical cyclone events 

including Tropical Storm Ana (40 knots) in 2015, Tropical Depression Bonnie (30 knots) in 2016 

(South Carolina State Climatology Office 2018), and Tropical Storm Florence in 2018. Hurricane 

Florence made landfall near Wrightsville Beach, North Carolina, on September 14, 2018, as a 

Category 1 hurricane with maximum sustained winds of 90 mph, moving generally southwest near 

the southern North Carolina coast, while weakening to a tropical storm near the South Carolina 

border. Lancaster County experienced maximum wind gusts of approximately 50 mph during the 

event and experienced between 4 inches and 6 inches of rain between September 13 and September 

17, 2018 (National Weather Service 2018, 2018a, 2018b).  

Excessive Precipitation Events 

A heavy or excessive precipitation event is classified as an event in which rain, sleet, snow, hail, or 

freezing rain is falling at a rate of 0.30 inch or greater per hour, or greater than 2 inches in a 24-hour 

period (Lancaster County 2012). Severe thunderstorms have wind speeds greater than 58 mph, 

produce hail at least 0.75 inch in diameter, or produce tornadoes. The average storm is 15 miles in 

diameter and lasts an average of 30 minutes. During the last 60 years through 2012, 114 severe 

thunderstorms (without tornadoes) have been documented in the county (Lancaster County 2012). 

Lancaster County experienced a record 24-hour rainfall event of 10.14 inches of rain on August 4, 

1998 (South Carolina State Climatology Office 2018a).  

Flooding may occur with any severe thunderstorm or tropical storm. Hurricanes are considered the 

most significant foreseeable heavy rain events contributing to flood conditions. Flood conditions 

may result from heavy or excessive rainfall over an extended period and may produce a flash 

flooding hazard, which could endanger life and cause damage to mining equipment and mine 

facilities. According to information gathered from the National Climate Data Center, there is a 75-

percent chance of a flood occurring annually in Lancaster County, which yields a 0.21 percent 

chance of occurrence per day. The National Climate Data Center recorded 12 flood events for 

Lancaster County from 1994 through 2012. Historical flood events dating back to 1859 have been 
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recorded through other documentation (Lancaster County 2012). The South Carolina State 

Climatology Office did not report any notable floods occurring in Lancaster County between 2012 

and 2018 (South Carolina State Climatology Office 2018d).  

Freezing Conditions 

The average temperature for the study area ranges between 50 °F in winter to 80 °F in summer. The 

coldest month is January, with an average temperature of 43 °F and high/low temperature of 52 °F 

and 29 °F (NOAA 2018). Freezing conditions in the study area are possible during the winter 

months. Prolonged periods of sub-freezing temperatures may adversely affect mine-worker safety 

from frostbite and mining equipment, piping, storage structures, and water routing through the 

plant site and ore processing facility. Data for winter storms, including snow, ice, or mixed 

precipitation events, were recorded in Lancaster County for 52 years through 2012. During that 

period, 37 individual events were noted, with average accumulations from 1.53 inches for ice events 

and 2.26 inches for snow events. Lancaster County experienced a record 24-hour snowfall event of 

12 inches of snow in 1958 (South Carolina State Climatology Office 2018b). The 2012 hazard 

mitigation plan estimates the probability of future occurrence at 71 percent for an annual winter 

storm, with damages expected to be low to medium (Lancaster County 2012). Historical climate data 

indicate a 50 percent chance of annual recorded snowfall occurring in Lancaster County (South 

Carolina State Climatology Office 2018e). The probability of extreme cold events was estimated in in 

2018 to be 6 percent annually corresponding a frequency of 1 in 16.5 years (South Carolina EMD 

2018).  

Wildland Fires 

Wildland fires are possible in the study area and are considered common occurrences (76 percent 

chance per day) by the Lancaster County Fire Service (Lancaster County 2012). The Lancaster 

County Fire Service has responded on average to more than 275 wildland fires per year over the 

past 5 years. Due to the common occurrence of wildland fires, the Lancaster County Fire Service and 

other volunteer firefighting forces, such as Kershaw, Flat Creek, and Rich Hill Fire Departments, are 

adept at handling most fires without assistance. If a fire extends beyond the capabilities of local 

resources, the South Carolina Forestry Commission must be called for assistance (Lancaster County 

2012). 

The South Carolina Forestry Commission has recorded historical occurrences of fire incidents by 

county. Based on a data set from Fiscal Year 1946–1947 through Fiscal Year 2011–2012, the 

commission responded to fires in Lancaster County at a rate of approximately 50 times per year, 

which yields a 23 percent chance of fire occurrence per day. The 10-year average (2003–2012) 

indicated 34 responses per year, with an average of approximately 133 acres involved per year, 

while the 5-year average (2008–2012) indicated an estimated 32 fires per year, with an average of 

approximately 120 acres involved per year (Lancaster County 2012). Recent incidences of fire in 

Lancaster County have been lower than historical averages. The 10-year average (2009–2018) 

indicated 25 responses per year, with an average of approximately 58 acres involved per year (SCFC 

2018).  

3.16.2.3 Emergency Response 

Public emergency service agencies and departments are available to respond to fire and special 

operations, emergency medical response, and police needs for the town of Kershaw and Lancaster 
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County. Each of the responsible agencies and departments has indicated that sufficient support 

services are available to respond to incidents at the project site, as described below. 

The study area is in the Flat Creek District of the Lancaster County Fire Department; the Kershaw 

District and the Rich Hill District are two adjacent districts of Lancaster County Fire Department 

(Lancaster County Fire 2019a). The Flat Creek Volunteer Fire Department would be the first 

department to respond to fire and emergency medical calls at the project site, with a response time 

from the Flat Creek Fire Department of approximately 5 minutes (Flat Creek Volunteer Fire 

Department 2019). For structural fire calls, the Flat Creek, Kershaw, and Rich Hill Fire Departments 

would be called to the site, with a pumper truck and tanker truck from each station. Daytime 

response time for the Kershaw Fire Department would be 8 minutes and nighttime response time 

would be 15 to 18 minutes. The Kershaw Fire Department response would involve fully trained fire 

suppression crews with pumper and tanker (Kershaw Fire Department 2019). 

For all medical calls at the project site, certified first responders also would respond as needed, with 

Lancaster County Emergency Medical Services (EMS) as the automatically assigned responders. 

Lancaster County EMS has three ambulances and one Quick Response Vehicle located within a 16-

minute response time to the project site (Lancaster County EMS 2019). 

Special operations also are supported for rope rescue, search and rescue, and confined space and 

hazardous materials incidents; initial responses are handled by County Fire Departments (Kershaw, 

Flat Creek, and Heath Springs). The Flat Creek Fire Department has two hazardous material 

technicians that could support a hazardous materials response team from Lancaster County EMS, as 

needed (Flat Creek Volunteer Department 2012). Hazardous materials incidents are handled jointly 

by the City of Lancaster Fire Department and the Lancaster County Hazardous Materials Team, once 

the primary response agency determines the response needs for such incidents (Kershaw Fire 

Department 2012; City of Lancaster Fire Department 2019). Large or prolonged incidents are 

handled by Lancaster City Fire Department and the Lancaster County Specialized Training and 

Response Team, with a response time of 20 to 30 minutes (Lancaster County EMS 2012). The team 

is an 80-member multi-agency, multi-function, all-hazard team made up of medics, law enforcement 

officers, and firefighters from Lancaster County EMS, Lancaster Fire Department, Lancaster Police 

Department, Lancaster County Sheriff's Office, Lancaster County Emergency Management Division, 

and Indian Land Rescue (Lancaster County EMS 2019b).  

The Lancaster County Sheriff’s office provides 24-hour coverage for the study area (Lancaster 

County Sheriff’s Office 2019a). Response capabilities range from routine patrol responses to full 

turnout by the County Sheriff’s Office Metro Special Weapons and Tactics Team. Response times are 

estimated to be 5 to 10 minutes for emergency situations, and the team can have a full response to 

the site within a 30- to 45-minute period, if needed (Lancaster County Sheriff’s Office 2019b). 

An Emergency Action Plan (EAP) (Haile Gold Mine 2013) has been developed for the existing TSF to 

reduce the potential for loss of life and injury and to minimize property damage during an unusual 

or emergency event at the TSF. The EAP include inundation maps of areas that may be flooded if the 

TSF should breach are noted. Contact information for federal, state, and local emergency contacts 

including Lancaster County Emergency Management/Fire and Lancaster County Public Safety are 

provided in the notification list. Lancaster County Emergency Management / Fire is designated in 

the EAP as the primary Local Emergency Management entity. The EAP provides an overview of roles 

and responsibilities, including methods to detect and evaluate the emergency condition, methods to 
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assess the situation and determine the emergency level for notification, and procedures for 

communication and expected actions. 

The 2017 Revised Lancaster County South Carolina Hazard Mitigation Plan (Lancaster County 2017) 

incorporated results of a Hazard Identification and Vulnerability Assessment conducted by the 

Lancaster County Hazard Mitigation Planning Committee that identified natural hazards as well as 

adding, for the 2017 HMP revision, a new section that defines the categories of the following 

manmade hazards: dam failures, hazardous material releases, train derailments, infrastructure 

failures, water/sewer system disruption and power system failures.  
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3.17 Hazardous Materials and Solid Wastes 
Hazardous materials and solid wastes are substances, including industrial raw materials, 

intermediate products, byproducts, and wastes that are potentially harmful to humans or the 

environment if released, and that require specialized handling. Issues related to hazardous materials 

and solid wastes include potential human health risks from the use and handling of hazardous 

materials; accidental release of hazardous materials to the environment from storage within the 

study area; accidental release of hazardous materials to the environment from transport within the 

project boundary; and potential impacts from generation, storage, transport, and disposal of solid 

and hazardous wastes outside the study area.  

The study area for hazardous materials and solid wastes is the area inside the project boundary 

including the proposed 832 acres of expansion. This study area is appropriate for assessing the 

direct impacts of the existing and proposed Haile Gold Mine operations that would transport, store, 

and use hazardous materials and generate, transport, and store wastes within the existing and 

Proposed Project boundary.  

3.17.1 Regulatory Framework 

The statutes and regulations described in Chapter 3, Section 3.19, Hazardous Materials and Wastes, 

Section 3.19.1, Regulatory Setting, of the 2014 FEIS are applicable to hazardous materials and 

wastes in the study area for this SEIS. Hazardous materials, which are defined in regulatory 

programs under the U.S. Department of Transportation, OSHA, MSHA, USEPA, and other agencies, 

can represent potential risks to human health and the environment when not properly managed. 

Solid waste, by definition, consists of a broad range of materials that include garbage, refuse, 

wastewater treatment, plant sludge, non-hazardous industrial waste, and other materials (solid, 

liquid, or contained gaseous substances) resulting from industrial, commercial, mining, agricultural, 

and community activities (USEPA 2018). Solid waste is regulated under the Resource Conservation 

and Recovery Act (RCRA) and includes hazardous waste and non-hazardous waste. 

Hazardous waste is regulated under RCRA Subtitle C and the corresponding South Carolina 

regulations. Hazardous waste is defined through procedures included in 40 CFR 262, which 

determine first whether a waste is a solid waste, and if a solid waste, whether the solid waste is also 

a hazardous waste. The types of materials used in mining activities and that may be subject to these 

requirements could include liquid waste materials with a flash point of less than 140 °F, spent 

solvent containing waste, corrosive liquids, and laboratory assay waste. Solid wastes generated by 

gold mining operations are exempt from regulation under the RCRA.11 

In addition to the statutes and regulations described in the 2014 FEIS, the following statutes and 

regulations also apply to hazardous materials and solid wastes in the study area. 

3.17.1.1 Statutes and Regulations  

⚫ U.S. Department of Transportation Hazardous Materials Regulations (49 CFR 170-177). 

These standards regulate transportation of hazardous materials. The types of materials that may 

 
11 In October 1980, RCRA was amended by adding Section 3001(b)(3)(A)(ii), known as the Bevill exclusion, to 
exclude “solid waste from the extraction, beneficiation, and processing of ores and minerals” from regulation as 
hazardous waste under Subtitle C of RCRA. 
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be used in mining activities and that would be subject to these regulations would include 

sodium cyanide, explosives, cement, fuels, and paints and coatings. 

⚫ Comprehensive Environmental Response, Compensation, and Liability Act (40 CFR Table 

302.4). This act identifies hazardous substances defined and listed by type of substance. The 

types of materials that may contain hazardous substances that are used in mining activities and 

that would be subject to these requirements would include sodium cyanide; acids; solvents; and 

solvent-containing materials (e.g., paints, coatings, degreasers). 

⚫ Occupational Safety and Health Administration and Mine Safety and Health 

Administration Hazard Communication Standards (29 CFR 1910.1200 and 30 CFR 42). 

These standards require communication concerning hazardous materials in the workplace, 

including materials that may be used in mining activities. 

⚫ Emergency Planning and Community Right-to-Know Act of 1986. This act requires 

reporting of the storage, use, and releases of hazardous substances to federal, state, and local 

governments. 

⚫ Standards for Universal Waste Management Title 40 CFR 273 and South Carolina 

Universal Waste Management Regulations Part 273. These regulations establish storage, 

management, and disposal standards for universal wastes including batteries, pesticides, and 

lamps. Part 273.16 concerns Universal Waste Small Quantity Handlers Training. 

⚫ South Carolina Mining Act of 1990. This act was passed in 1974, and amended in 1990, for the 

protection of people and the environment to ensure all mined lands would be returned to some 

useful purpose. The act and regulations outline the minimum reclamation standards, as well as 

how to conduct mining operations. 

⚫ South Carolina Mining Regulation 89-150 Surface Blasting Requirements. These 

requirements describe the procedures for planning and conducting surface-blasting operations.  

3.17.1.2 Local Requirements and Agreements 

Haile Gold Mine has provided information to and coordinates with the Lancaster County Fire 

Department, Lancaster County Sheriff’s Department, and Lancaster County Emergency Management 

to familiarize these organizations with the potential need for their services in the future to respond 

to a hazardous waste incident. In compliance with federal hazardous waste management regulations 

(40 CFR 265.37) and in accordance with good management practices, a copy of the Haile Gold Mine 

Hazardous Waste Emergency Response Plan and Hazardous Waste Preparedness and Prevention 

Plan has been provided to these organizations. The Haile Gold Mine Emergency Management 

Control Plan has been prepared in consultation with local service providers (OceanaGold 2019).  

3.17.2 Existing Conditions 

This section describes the current mining activities in the study area, types of hazardous materials 

used for existing mining operations, and types of solid and hazardous wastes generated from 

existing mining operations. Section 3.19.2.2, Types of Hazardous Materials and Solid Wastes, of the 

2014 FEIS describes the types and quantities of hazardous materials that would be used for the 

Proposed Project and the types and quantities of wastes that would be generated by the Proposed 

Project. 
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3.17.2.1 Past and Current Mining Activities 

Section 3.19.2, Existing Conditions, of the 2014 FEIS describes past mining activities at the site from 

the inception of mining operations through 2014. Haile commenced processing operations in 2017 

and is in Mine Year 3 of the 16-year expansion plan that Haile seeks to permit.  

3.17.2.2 Types of Hazardous Materials and Solid Wastes 

Section 3.19.2, Existing Conditions, of the 2014 FEIS describes the types of hazardous materials that 

are used for the Haile Gold Mine surface mining operations, including mine processing fluids and 

reagents, laboratory reagents, fueling materials, and lubricants and solvents. The 2014 FEIS also 

describes the types of wastes generated by surface mining operations. The types of hazardous 

materials being used for surface mining operations for the project are generally described in the 

2014 Haile Gold Mine EIS for surface mining operations, and the types of wastes being generated 

from surface mining operations for the project are generally as described in the 2014 FEIS for 

surface mining operations. Hazardous materials are managed in accordance with procedures 

included in the Haile Gold Mine Health/Safety/Environment Compliance Standards Manual 

(OceanaGold 2014). 

Based on inspections and internal accounting, Haile Gold Mine is classified as a Hazardous Waste 

Large Quantity Generator (LQG). LQGs must comply with federal and state hazardous waste 

regulations related to identification of their wastes, use of proper containers, appropriate storage 

conditions, accurate markings and labeling, use of hazardous waste manifests, emergency response, 

training, and proper disposal of the wastes. LQGs can store hazardous waste on site for more than 

180 days. 

The proposed expansion of surface mining operations and the proposed underground mining 

operations would involve use of additional quantities of hazardous materials and generation of 

additional quantities of hazardous waste in addition to that described in the 2014 FEIS. These 

additional hazardous materials and waste quantities are described in this section and in Chapter 4, 

Environmental Consequences, Section 4.17, Hazardous Materials and Solid Wastes, of this SEIS. 

Mine Processing Fluids and Reagents 

Ore processing requires significant quantities of reagents to perform the chemical processes to 

extract the gold at the plant site. Mine processing fluids and reagents used in the handling, mixing, 

and distribution systems for existing surface mining operations are shown in Table 3.17-1. 
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Table 3.17-1. Process Plant Reagent Consumption Rates for Existing and Proposed Operations 

Process Plant 
Reagent Supplier 

Consumption 
per Ton Ore 

(lbs./ton ore) 

Consumption at 
Current Process 

Rate (9,100 
tons/day) 

Pounds/Day 

Consumption at 
Proposed Future 

Process Rate (14,400 
tons/day) 

Pounds/Day 

Carbon Calgon 0.040 364 576 

Frother FlotTec 0.030 273 432 

PAX Flomin 0.050 455 720 

Promoter FlotTec 0.030 273 432 

Ammonium bisulfate Hydrite 0.540 4,914 7,776 

Copper sulfate ChemOne 0.020 182 288 

Sodium cyanide Chemours 1.100 10,010 15,840 

Sodium hydroxide 
(caustic) 

Brenntag 0.050 455 720 

Hydrochloric acid Brenntag 0.110 1,001 1,584 

Flocculant HyChem 0.120 1,092 1,728 

Lime Lhoist 1.290 11,739 18,576 

Flux  0.004 36 58 

Source: Haile Gold Mine 2019. 

PAX = potassium amyl xanthate  

Mine processing fluids and reagents are stored in the Reagents Building. The location of the 

Reagents Building is shown in the Updated Mill Site Plan in Figure 3.17-1. Storage quantities for 

mine processing fluids and reagents are shown in Table 3.17-2. 
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Figure 3.17-1. Process Area Site Plan (Source: Haile Gold Mine 2019a) 
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Table 3.17-2. Quantities of Process Plant Fluids and Reagents Stored on Site for Existing Surface Mining Operations (tons) 

Reagent Use 
Maximum On-Site 
Storage Capacitya Storage Equipmenta 

Aero 404 (l) AERO 404 (or an equivalent flotation promoter) is added to 
the SAG mill and flotation. 

26 tons; 6,070 gallons  One 6,070-gallon tank 

Ammonium bisulfite (l) Ammonium bisulfite is used in the sodium cyanide destruction 
circuit.  

30 tons; 6,365 gallons  One 6,365-gallon tank 

Antiscalant (l)b  Antiscalant is added to the barren strip solution, reclaim 
water, and internal reclaim water tanks. 

25 tons; 7,950 gallons  Three 2,650-gallon tanks  

Caustic soda (sodium 
hydroxide) (NaOH) (l) 

Caustic soda solution is used to neutralize acidic solutions 
after acid washing in the carbon strip stage. Caustic soda can 
be added to the sodium cyanide mix tank for pH control, if 
needed. 

31 tons; 5,265 gallons  One 5,265-gallon tank 

Copper sulfate (CuSO4) (s) Copper sulfate is delivered dry and stored in bags until mixed 
with water in a distribution tank; copper sulfate is added to 
the sodium cyanide destruction tanks.  

6 tons dry solid on 
pallets; 12,780 gallons 
mixed 

One 6,390-gallon mix 
tank; one 6,360-gallon 
distribution tank 

Flocculant (s) Flocculant is delivered dry and stored in bags until mixed with 
water in three separate distribution tanks. Flocculant is added 
during the slurry thickening process to promote solids 
settling. 

26 tons dry solid on 
pallets; 13,800 gallons 
mixed 

Two tanks @ 5,750 
gallons; one tank @ 2,300 
gallons 

Flux (s) Flux (solid) is added in the gold refining stage to remove 
contaminants from the precious metals.  

3 tons dry solid on 
pallets 

 

Frother (MIBC) (l) Frother added at flotation stage to enable flotation of gold-
bearing sulfide minerals. 

25 tons; 7,500 gallons One 7,500-gallon tank 

Hydrochloric acid (HCl) (l) Hydrochloric acid is used in the carbon strip stage to acid 
wash carbon. 

25 tons; 5,100 gallons  One 5,100-gallon tank 

Lead nitrate (PbNO3) (s) Lead nitrate is delivered dry and stored in bags until mixed 
with water in a distribution tank; lead nitrate is added in the 
pre-aeration stage to enhance leaching. 

6 tons dry solid on 
pallets; 1,500 gallons  

1,550-gallon 
mix/distribution tank  

PAX (s) PAX (flotation collector) is delivered dry and stored in bags 
until mixed with water in a distribution tank. PAX is added to 
the grinding and flotation stages to facilitate flotation of gold-
bearing sulfide minerals. 

30 tons dry solid on 
pallets; 10,625 gallons 
mixed 

One 5,140-gallon mixing 
tank; 5,485-gallon 
distribution tank  
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Reagent Use 
Maximum On-Site 
Storage Capacitya Storage Equipmenta 

Quicklime (pebble lime) 
(CaO) (l) and (s) 

Milk-of-lime slurry (MOL) is produced by hydrating pebble 
quicklime. MOL is used to control pH in various parts of the 
process. MOL is distributed to the concentrate treatment stage 
(pre-aeration), CIL tank Nos. 1 and 2, thickeners, and the 
sodium cyanide destruction circuit. 

100 tons dry solid silo; 
24,000 gallons mixed 

One 24,000-gallon mixing 
and distribution tank  

Sodium cyanide (NaCN) (l) Sodium cyanide solution is added to the ore in the leach circuit 
to recover gold and silver. Sodium cyanide solution is used to 
promote removal of gold and silver from carbon in the carbon 
strip stage. 

46 tons; 51,000 gallons  Two 25,500-gallon tanks 

Metalsorb (l) Metalsorb (or an equivalent chelating agent) is used to abate 
mercury production by complexing mercury to form a stable 
organic sulfide precipitate.  

2.6 tons; 560 gallons  Two 280-gallon tote bins 

Source: Haile Gold Mine, LLC 2018.  
a Actual volumes stored on site may be less than full storage capacities based on factors such as replenishment order points, market conditions, vendor logistics, Mill 
throughput, reagent availability, delivery options, and process optimization. 
b Antiscalant is a vendor-supplied package. 

PAX = potassium amyl xanthate; (l) = liquid; (s) = solid
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Laboratory Reagents  

Fire assaying in the laboratory is used to separate gold from heavy metals in the ore to determine 

grading. The reagents used are determined by the geochemical testing of the ore rock. Because these 

compounds are used in the laboratory, they are stored and used in smaller quantities than the 

process reagents for the gold removal process from ore rock. Laboratory reagents used in the 

handling, mixing, and distribution systems for surface mining operations are shown in Table 3.17-3. 

Table 3.17-3. Laboratory Reagent Consumption Rates for Existing and Proposed Operations 

Laboratory Reagent 

2018 Annual 
Consumption 

(Pounds/Year) 

2018 Laboratory 
Reagents Consumption 
per Million Ton Mined 
(Pounds/Million ton) 

Estimated Peak 
Laboratory 

Consumption 
2028 

(Pounds/Year) 

Flux 28,800 1,596.8 108,600 

Courtez flux (carbon analysis) 2,500 138.6 9,500 

Soda ash (Na2CO3) 4,550 252.3 17,200 

Borax (Na2B4O7) 4,550 252.3 17,200 

Sodium cyanide (NaCN) 4 0.2 100 

Hydrochloric acid (HCl) 1,275 70.7 4,900 

Nitric acid (HNO3) 1,350 74.9 5,100 

Sulfuric acid (H2SO4) 30 1.7 200 

Total 43,059 2,387.4 162,800 

Source: Haile Gold Mine 2019b. 

Laboratory reagents are stored in the Reagents Building. The location of the Reagents Building is 

shown in the Updated Mill Site Plan in Figure 3.17-1. 

Explosives 

Currently, Haile Gold Mine is not storing any blasting agents or explosives on site. Haile plans to 

store four 60-ton bins with options for additional bins, if underground mining is approved and 

initiated and related permitting is approved. These bins would be used to store 100 percent 

unsensitized emulsion, which is an oxidizer. Explosives (such as blasting caps, boosters, detonating 

cord, lead-in line, or continuous charged product) stored on site would total between 3 and 5 tons 

combined. Once permitted to store blasting materials, Haile Gold Mine would prepare and 

implement a blasting management plan (Haile Gold Mine 2019f). 

Fueling Materials  

Bulk quantities of gasoline and diesel fuel are stored on site in the fuel storage containment area and 

are used to support surface mining equipment operations. Natural gas is transported to the site by 

pipeline and is used to supply process requirements such as heating the carbon stripping solution, 

reactivating carbon, and comfort heating requirements. The surface mining operation uses 

approximately 28,285,279 million cubic feet of natural gas annually. Natural gas is not stored or 

processed on site. Fueling materials used for surface mining operations include those shown in 

Table 3.17-4. Gasoline and diesel fuel are stored on aboveground storage tanks in the fuel storage 
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containment area, shown in the Updated Mill Site Plan in Figure 3.17-1. Storage quantities for 

fueling materials are shown in Table 3.17-4. 

Table 3.17-4. Quantities of Fueling Materials Stored On Site and used in Existing Surface Mine 
Operations (gallons per year) 

Storage 
Location 

Type of Fuel Tank Size 
Number 
of Tanks 

Estimated 
Annual Usage 

Estimated 
Turnover 

601 Fuel 
Station and 
Temporary 
Maintenance 
Shop 

Diesel off road 25,000 gallons 3 5,946,600 70.0 

Diesel off road 10,150 gallons 1 

Highway diesel 1,000 gallons 0 0 Not applicable 

Unleaded gasoline 1,000 gallons 0 0 Not applicable 

U/G Surface 
Operations 

Diesel off road 10,150 gallons 0 0 Not applicable 

Highway diesel 1,000 gallons 0 0 Not applicable 

Unleaded gasoline 1,000 gallons 0 0 Not applicable 

Mobile 
Maintenance 
Shop 

Diesel off road 10,150 gallons 1 115,400 11.4 

Highway diesel 5,875 gallons 1 13,600 2.3 

Unleaded gasoline 5,875 gallons 1 70,700 12.0 

Process Plant Diesel off road 1,000 gallons 1 14,500 14.5 

Unleaded gasoline 500 gallons 0 0 Not applicable 

6,160,800  

Source: Haile Gold Mine 2019c. 

Lubricants and Solvents 

Lubricants and solvents including engine coolant/anti-freeze, engine oils, gear oil, and hydraulic 

fluid, are used in operation and maintenance of surface mining equipment. Lubricants and solvents 

used for surface mining operations include those shown in Table 3.17-5. 

Table 3.17-5. Quantities of Lubricants and Solvents Stored On Site and Used in Existing Surface 
Mine Operations (gallons per year) 

Storage 
Location 

Type of Fuel Tank Size 
Number 
of Tanks 

Estimated 
Annual Usage 

Estimated 
Turnover 

Mobile 
Maintenance 
Shop 

50 weight oil 1,250 gallons 1 39,650 31.7 

30 weight oil 1,250 gallons 1 13,750 11.0 

10 / 40 weight oil 1,250 gallons 1 10,600 8.5 

50 / 50 antifreeze 1,250 gallons 1 2,875 2.3 

10 weight 
hydraulic oil 

1,250 gallons 1 5,900 4.7 

U/G Surface 
Operations 

50 weight oil 1,250 gallons 0 0 Not applicable 

30 weight oil 1,250 gallons 0 0 Not applicable 

10 / 40 weight oil 1,250 gallons 0 0 Not applicable 

50 / 50 antifreeze 1,250 gallons 0 0 Not applicable 

10 weight 
hydraulic oil 

1,250 gallons 0 0 Not applicable 

72,775  

Source: Haile Gold Mine 2019c. 
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Lubricants and solvents are stored in the truck shop and warehouse area at the site, shown in the 

Updated Mill Site Plan in Figure 3.17-1.  

Hazardous Waste Generation and Storage 

Hazardous wastes and universal wastes are generated from surface mining operations and ancillary 

operations including building and equipment maintenance. The types of hazardous wastes and 

universal wastes generated are generally as described in the 2019 Solid and Hazardous Waste 

Management Plan for the Haile Gold Mine operation (OceanaGold 2019). Hazardous wastes include 

wastes that are subject to the RCRA hazardous waste regulations and that are assigned an RCRA 

hazardous waste code. Universal wastes are defined in the universal waste management regulations 

and include waste batteries, pesticides, and lamps (e.g., fluorescent light bulbs) (USEPA 2019). 

Hazardous wastes and universal wastes generated from surface mining operations and ancillary 

operations are stored on site prior to transport off site for disposal. Hazardous and universal wastes 

generated and stored on site are shown in Table 3.17-6 and Table 3.17-7. 
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Table 3.17-6. Quantities of Hazardous and Universal Wastes Generated from Existing Surface Mine Operations (pounds per year) 

 Waste Type Code 

2017 (pounds) 2018 (pounds) 
Quarterly 
Average 

Projected 
Quarterly 
Averagea Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

001 Concentrated non–
alogenated (e.g., non–
chlorinated) solvent 

W203 148 148 148 148 148 148 148 148 150 450 

002 Waste aerosols H141 11,200 – – – – – – – 1,400 2,000 

003 Used oil W206 11,400 16,210 10,020 12,095 11,895 17,140 13,230 13,860 13,240 49,000 

004 Used oil filters W319 2,700 6,300 5,400 5,400 7,200 9,200 6,000 6,300 6,070 22,500 

005 Oily water W113 – 148 148 500 2,200 – 148 148 420 1,500 

006 Other organic liquids W219 – – – – – – – – –  

007 Waste paint W209 – 1,000 – – – – – – 130 500 

008 Oily water W205 – 900 900 – – – – – 230 750 

009 Other organic solids W409 – 14,900 3,200 7,800 17,050 12,050 9,000 7,900 8,990 33,500 

010 Waste aerosols W801 300 50 60 – – – – – 60 200 

011 Empty metal drums W307 42 – – – – 300 – – 50 300 

Total   25,790 39,656 19,876 25,943 38,493 38,838 28,526 28,356 30,740 110,700 

Source: Haile Gold Mine 2019d. 
a The Projected Volume is based on increased number of mobile units in the Projected Mine Mobile Fleet, including units required for Horseshoe Underground Operation. 
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Hazardous and universal wastes are stored in the hazardous waste storage building located in the 

mill area, shown in the Updated Mill Site Plan in Figure 3.17-1. 

Waste rock and ore generated from surface mining operations, including red potentially acid-

generating (PAG) material, yellow PAG material, and green overburden, are described in Section 2, 

Proposed Action and Alternatives Section 2.3.2.3, Overburden Storage Areas and Section 3.1, Geology 

and Soils, Section 3.1.2.3, Waste Rock and Ore Classification. Approximately 527.2 tons of waste rock 

and ore are generated annually from existing surface mining operations. These wastes are managed 

in segregated storage areas as described in the Section 3.2, Water Resources.  

Miscellaneous Wastes 

Miscellaneous other wastes not already described above are periodically generated in working 

locations at the project site, including administration buildings, other mining and mineral 

processing departments and buildings, and the truck shop and warehouse area. These include office 

and lunchroom wastes, janitorial products, lamp bulbs, paints, cleaners, lubricants, batteries, 

sanitary wastewater, and biohazard waste. Approximately 646.9 tons per year of miscellaneous 

wastes and 1.3 tons per year of universal wastes are generated annually by existing operations. The 

types and quantities of miscellaneous wastes are shown in Table 3.17-7. 

Table 3.17-7. Types and Quantities of Miscellaneous Wastes Generated from Existing Operations 

 
Unit of 
Measure 

2018 Annual 
Disposal Weight 

Estimated Peak 
Disposal Weight 

Large Quantity/Miscellaneous Waste 

Office paper shredded and recycled Tons 3.7 4.5 

Office/lunchroom waste Tons 515.8 650.0 

Plastics Tons 24.5 30.0 

Cardboard Tons 102.3 125.0 

Janitorial products Tons 0.3 0.5 

Small Quantity/Universal and Miscellaneous Waste 

Fluorescent light bulbsa Pounds 62 30 

Cleaners Pounds 240 240 

Light-duty lubricants – non-aerosol Pounds 15 20 

Batteries Pounds 12 30 

Biohazard waste Pounds 61 75 

Recyclable electronics (computers, monitors, 
TVs) 

Pounds 2,215 3,000 

Miscellaneousb Pounds 600 800 

Scrap Metal    

Construction wastec Pounds 2,823,180  

Source: Haile Gold Mine 2019e. 

a All lighting in the Process Plant, Maintenance Shops, and equipment is LED. The majority of this waste was 
generated from clean-up and demolition of older homes and buildings that no longer exist.  
b Includes ink and toner cartridges, glass, aluminum foil, Styrofoam, food packaging, and chemically inert and 
insoluble substances such as rocks, brick, glass, dirt, and rubber. 
c As part of the clean-up after construction, Haile recycled of 2,823,180 pounds of scrap metal. In the future, items 
like used grinding media and liners will be returned to the vendor for metal credits. 
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3.18 Cultural Resources 
The term cultural resources refers to the broad range of resources that represent or convey a place’s 

heritage or help tell the story of a region’s past. These resources are considered important to a 

community and worth preserving. A cultural resource can be any building, structure, object, site, 

landscape, or district associated with human manipulation of the environment. These resources are 

often valued (monetarily, aesthetically, or religiously) by a particular group of people and can be 

historic in character or date to the prehistoric past (i.e., prior to written records).  

Three categories of cultural resources are discussed in this section: archaeological resources, 

historical resources, and culturally significant properties. Archaeological resources encompass 

features and deposits located on or below the ground surface that are evidence of prior human 

occupation or use in a particular area. Historical resources are elements of the built environment, 

such as buildings or structures, or human-made objects or landscapes. Finally, culturally significant 

properties are sites or locations considered culturally important to the history of a group of people, 

or are locations where culturally important events or practices are known to have occurred. 

Additionally, a historic property can be any of the categories previously stated and is defined as any 

district, archaeological site, building, structure, or object that is listed, or eligible for listing, in the 

National Register of Historic Places (NRHP). 

Project expansion that includes ground-disturbing activities for development and operations, have 

the potential to affect cultural resources. This section describes cultural resources in the study area.  

The study area for cultural resources or area of potential effects (APE) is defined as the “geographic 

area or areas within which an undertaking may directly or indirectly cause alterations in the 

character of use of historic properties, if any such properties exist” (36 CFR 800.16[d]). Therefore, 

the APE for the mine expansion activities includes the area inside of the project boundary as defined 

in the 2014 FEIS including the proposed mine expansion and buffer as depicted as the Cultural 

Resources Study Area in Figure 2 of the Revised Cultural Resources Management Plan (OceanaGold 

2020).  

3.18.1 Regulatory Framework 

The federal and state regulations outlined in Section 3.13, Cultural Resources, Section 3.13.1, 

Regulatory Setting, of the 2014 FEIS remain applicable to the cultural resources section in the study 

area for the SEIS. 

3.18.2 Existing Conditions 

3.18.2.1 Outreach and Consultation  

USACE performed consultation with cooperating federal and state agencies, Native American tribes, 

and other interested parties to locate any cultural resources and evaluate historic properties in the 

study area per the 2014 Memorandum of Agreement among the USACE, the South Carolina State 

Historic Preservation Officer, the Catawba Indian Nation, and Haile Gold Mine, Inc. regarding Haile 

Gold Mine. Letters were also sent on April 8, 2019 to the Catawba Indian Nation, the United 

Keetoowah Band of Cherokee Indians in Oklahoma, the Thlopthlocco Tribal Town, the Shawnee 

Tribe the Poarch Band of Creek Indians, the Kialegee Tribal Town, the Eastern Shawnee Tribe of 

Oklahoma, the Eastern Band of the Cherokee Indians, the Delaware Tribe of Indians, the Chickasaw 
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Nation, the Cherokee Nation, the Alabama-Quassarte Tribal Town, and the absentee-Shawnee Tribe 

of Indians of Oklahoma notifying them of the Proposed Project, inviting them to formally consult on 

the project, and requesting comments. 

3.18.2.2 Cultural Context 

The Phase I cultural resources survey reports and Phase II archaeological investigations report 

(Webb and Quirk 2017, 2017a, 2017b; Webb and Styer 2019) and the 2014 FEIS both include a 

narrative description of the environment and cultural patterns that shaped the history of the study 

area. The following section describes the context for evaluating pre-contact and historic-period 

cultural resources that may be found in the study area. 

3.18.2.3 Pre-contact Context 

NRHP-eligibility Criterion D—[properties] that have yielded, or may be likely to yield, information 

important in prehistory or history—is almost always the criterion applied to pre-contact 

archaeological resources. In rare instances, notable pre-contact archaeological resources may be 

considered for eligibility under Criteria A, B, or C. Criterion D has been summarized as “the property 

must have, or have had, information that can contribute to our understanding of human history of 

any time period; the information must be considered important” (NPS 1995).  

The significance of each pre-contact archaeological site in the study area is its ability to yield 

scientific information and data that can address research questions relevant to pre-contact human 

occupation of the region. Archaeologists use archaeological site data to better understand how 

people lived in the past, based on scientific analysis of the physical material remains of past human 

activity. A single archaeological site often may not contain sufficient data for resolving important 

research questions, but each site contributes incrementally to a broader understanding.  

The following research issues are likely to apply to pre-contact archaeological resources found in 

the study area. Although these research issues are presented as separate topics, they are 

interdependent, and data types often overlap among multiple lines of research.  

⚫ Chronology  

⚫ Settlement patterns 

⚫ Subsistence 

⚫ Raw material procurement and tool manufacturing 

⚫ Mobility, exchange, and cultural interaction 

Ethnographic Setting 

One distinct cultural group that likely inhabited portions of the study area and surrounding areas at 

the time of European contact is the Catawba, who are immediate descendants of Mississippian 

populations. Today the Catawba are a federally and state recognized Indian tribe known as the 

Catawba Indian Nation. They recognize their original name for themselves as yeh is-wah h’reh, 

meaning “people of the river,” which is commonly shortened to Iswa or “river” (Catawba Indian 

Nation 2019). The Catawba were important economic and military allies to the European colonists, 

particularly the English; however, their numbers diminished due to outbreaks of smallpox during 

the mid-18th century. By the 1820s, their numbers were estimated to be less than 100 individuals. 
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The Catawba living today mostly reside in South Carolina, although smaller groups are mainly 

located in Oklahoma, Colorado, and Ohio (Catawba Indian Nation 2019). 

Historical Archaeological Context  

The study area contains archaeological deposits that could be associated with historical periods of 

settlement and development of the region. Although Lancaster County was mostly settled by the 

mid- to late-18th century, the population was sparse; therefore, it is unlikely that substantial 18th 

century sites exist within the study area (Webb and Styer 2019). During the early to mid-19th 

century, local roads were established and the Haile Gold Mine was in operation. Some farmsteads 

and farming communities existed just outside of the gold mine area during the time and grew during 

the late 19th and early 20th century when the area’s population increased. Therefore, house sites 

and related features would be the types of historic-period sites that could be most common in the 

study area, as is evidenced in previous surveys of the surrounding areas (Webb and Styer 2019).  

The significance of each historical archaeological site in the study area is its ability to yield scientific 

information and data that could address research questions relevant to human occupation of 

Lancaster County and the town of Kershaw during European settlement and into the 19th and 20th 

centuries. Unlike pre-contact sites, information derived from historical sites can be compared to 

what is known about these sites from written records. Sources that can be used to identify 

individual residents include census records, tax assessor’s records, and city/county directories. 

Some of these resources, such as census records, can also help to further define the individual 

residents by providing information about ethnicity, place of birth, socioeconomic status, and 

household structure. A variety of archival resources can also be used to identify what products were 

available to the residents from businesses located in the vicinity of the site such as town plats, 

Sanborn Fire Insurance maps, engineering maps, census records, local product catalogs, town 

directories, tax assessor’s records, and newspaper articles. 

The cultural resources survey and investigations reports for the Proposed Project summarize 

research issues appropriate for the Proposed Project and the data needed to address such research. 

Although these research issues are presented as separate topics, they are interdependent, and data 

types often overlap among multiple lines of research.  

The research areas are as follows.  

⚫ Consumer behavior 

⚫ Spatial organization 

⚫ Land use including farming and mining 

⚫ Trade markets and networks 

⚫ Gender and family 

⚫ Class and ethnicity 

3.18.2.4 Description of Known Cultural Resources 

A literature review and records search were conducted to identify previously recorded cultural 

resources. The research referenced NRHP data, records at the South Carolina Department of 

Archives and History, and the South Carolina Institute of Archaeology and Anthropology. Based on 

the records search for Jones Tract East, 23 archaeological sites were identified within or 
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immediately adjacent to the study area (Webb and Styer 2019). The Jones Tract East Phase I 

Cultural Resources Survey identified seven previously recorded archaeological sites from the 

records search that were revisited during the survey, 10 new archaeological sites identified, six 

historic built environment resources, and one historic-period cemetery in the study area. The 

Duckwood and Ernest Scott Tracts Phase I survey had no previously recorded cultural resources in 

the study area; however, 11 archaeological resources were identified during the survey consisting of 

eight archaeological sites and three isolated finds. Two historic built environment resources were 

also identified that have since been demolished or removed (Webb and Quirk 2017). The Gregory 

Tract Phase I survey identified 11 previously recorded archaeological sites that were revisited 

during Phase I survey and three new isolated finds that were recorded (Webb and Quirk 2017a). 

The Estridge and Payne Phase I survey records search revealed no previously recorded 

archaeological sites in the Estridge, Payne, and Bob Byrd tracts of land within the study area; 

however, two previously recorded historic-period houses were noted in the study area, although 

one is no longer extant (Webb and Quirk 2017b, 2017c). The survey identified 12 archaeological 

resources total consisting of nine archaeological sites and three isolated finds, as well as three new 

built resources in that portion of the study area. Of these, 41 are considered to be prehistoric 

resources and 13 are multi-component consisting of prehistoric and historic-period artifacts. Of the 

15 built environment resources, 14 are historic-period residences and one is a family cemetery 

dating to the late 19th and early 20th century.  
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