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Chapter 4 
Environmental Consequences 

4.0 Introduction 
This chapter describes the potential direct and indirect effects on the environmental resources 

addressed in Chapter 3, Affected Environment, that would occur under the Proposed Project and the 

No Action Alternative. Direct and indirect effects are defined below. 

⚫ Direct effects. Direct effects are caused by a proposed action and occur at the same time and 

place (40 Code of Federal Regulations [CFR] 1508.8). Examples of direct effects associated with 

the Proposed Project include filling wetlands with overburden, removing vegetation, and 

disturbing wildlife. 

⚫ Indirect effects. Indirect effects are caused by a proposed action but occur later in time or are 

farther removed in distance but still reasonably likely to occur. Indirect effects may include 

growth-inducing effects and other effects related to “induced changes in the pattern of land use, 

population density or growth rate, and related effects on air and water and other natural 

systems, including ecosystems” (40 CFR 1508.8). Examples of indirect impacts associated with 

the Proposed Project include long-term changes in wetlands and aquatic communities caused by 

changes in hydrologic regimes. 

Adverse and beneficial effects of the Proposed Project were evaluated in four different categories. 

The potential direct and indirect effects on each resource were considered generally in relation to 

the following. 

⚫ Magnitude (negligible, minor, moderate, or major) 

⚫ Duration (temporary, short-term, long-term, or permanent) 

⚫ Potential to occur (unlikely, possible, or probable) 

⚫ Geographic extent (limited, local, regional) 

The subsections of this chapter describe the methods and approach used to analyze impacts, the 

potential impacts for each resource, and proposed mitigation to minimize impacts. The analysis of 

potential direct and indirect impacts assumed the implementation of design features and Applicant-

proposed avoidance and minimization measures. Additionally, the U.S. Army Corps of Engineers 

(USACE) recommended monitoring and mitigation measures that were developed in response to 

anticipated impacts, as discussed at the end of each resource section. 

Chapter 5, Cumulative Effects, discusses the cumulative effects from the Proposed Project. 

Cumulative effects are the additive or interactive effects that would result from the incremental 

impacts of a proposed action when added to other past, present, and reasonably foreseeable future 

actions (RFFAs), regardless of what agency or person undertakes such other actions (40 CFR 

1508.7). 
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4.1 Geology 
The Proposed Project would result in direct impacts on topography from the removal, excavation, 

and relocation of overburden, waste rock, and ore. Excavated pits would become pit lakes in the 

post-mining phase. Indirect impacts would include potential slope instability of Overburden Storage 

Areas (OSAs) and pit walls from static (normal), subsidence, and seismic events.  

4.1.1 Methods and Approach 

The methods and approach for the analysis of direct and indirect impacts described in Chapter 4, 

Environmental Consequences, Section 4.2.1, Methods, of the 2014 FEIS are the same for the Proposed 

Project and incorporated by reference in the SEIS. 

4.1.2 Impacts on Geology and Mineral Resources 

4.1.2.1 Modification of Geology 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 

Department of the Army (DA) permit. Mining operations, reclamation, and closure activities would 

occur within the 4,552 acres of private land owned by the Applicant. As described in Section 4.2.2.2, 

Impacts from Seismic Events, of the 2014 FEIS, direct impacts on geologic and mineral resources for 

future mining activities under the No Action Alternative would include the extraction of 34 million 

tons (M tons) of ore and generation and disposal of 189 M tons of overburden (not including growth 

media). Eight pits with an approximate footprint of 766 acres would be mined to a maximum depth 

of 840 feet below mean sea level (bmsl). Approximately 67M tons (28 percent) of excavated 

overburden would be used during mining to fully backfill four of the eight pits: Haile, Red Hill, Mill 

Zone, and Chase. 

OSA storage capacity expansion that would be conducted under the 2020 permit modification is part 

of the No Action Alternative, as these actions have been approved in a separate permitting action 

from the EIS. As described in Appendix N, SEIS Permit Modification, these actions include continuing 

the construction of East PAG to complete Phase 2 and continuing construction of the Hayworth 

Green Overburden Storage Area (OSA) to the southeast direction while staying within the Haile Gold 

Mine Permit boundary. The combined capacity of East PAG Phase 1 and Phase 2 would be 54.3 M 

tons, and the combined capacity of Hayworth Phase 1 and Phase 2 would be 61 M tons.  

Proposed Project 

The Proposed Project would result in an estimated 1,399 acres of new disturbance. Permanent 

direct effects on geology would result from removing over- and-underlying rock from its existing 

natural setting and placing this material at other locations, creating eight open pits. At the end of 

mining, the existing and authorized open pits would be expanded to a combined surface area of 

1,245 acres with a maximum depth of 690 feet bmsl. Four of the open pits (Mill Zone, Snake, Haile, 

and Red Hill) would be backfilled below grade with overburden and using natural regrade 

techniques during site reclamation would restore most of the mine pits (Mill Zone, Snake, Haile, and 
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Red Hill) to an elevation below original contour to blend with the surrounding topography. 

Disturbance associated with open pits that are not backfilled, and construction and expansion of the 

Tailings Storage Facility (TSF), OSAs would result in permanent changes to the topography and 

geomorphology of the study area. However, disturbance associated with temporary facilities, (e.g., a 

Fresh Water Storage Dam [FWSD] converted to a low-head dam and eventually removed once 

Ledbetter Reservoir is filled) process facilities, roads, ponds, growth media stockpiles, support 

facilities) would eventually be reclaimed to the approximate pre-mining topography as described in 

Appendix H, Reclamation Plan, and would, therefore, not permanently alter the natural topography 

and geomorphic features in the study area.  

Under the Proposed Project, OSA storage capacity would be increased to approximately 535.3 M 

tons by expanding OSAs and adding a new OSA facility, resulting in additional changes to 

surrounding topography when compared to the No Action Alternative. These include actions listed 

in Table 4.1-1.  

Table 4.1-1 shows the types and amounts of material that is stored in each OSA and growth media 

stockpiles, and the estimated final capacity of each OSA under the currently permitted mine plan to 

the proposed mine expansion plan including the proposed new and expanded facilities. Low-grade 

stockpile volume would fluctuate over the life of the mine.  

Under the Proposed Project, the Applicant would perform underground mining operations at the 

Horseshoe Deposit, which extends below and outside of the open-pit extents. Backfilling in 

underground mine stopes would have no direct impact on surface topography but would lessen the 

volume of overburden available for open-pit backfill, resulting in indirect impacts on topography. 

Reclamation of the Horseshoe underground mine would occur concurrently with active mining. 

Each stope of the underground operations would be backfilled with green overburden as part of 

concurrent reclamation and normal progressive level. The void would be backfilled with a cemented 

mixture on each level with an open void left on the top layer of the last stope. The portal would be 

sealed, and groundwater would inundate the decline and ventilation drifts. Ultimately, the 

Horseshoe underground mine would be under Ledbetter Reservoir. Reclamation of the surface mine 

is described in Section 4.3, Soils.  
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Table 4.1-1. Cumulative Overburden Production by PAG Class 

Overburden 
Storage Area  

2014 FEIS Proposed Full Buildout of Project 

Potential 
Acid 
Generation 
Class  

Planned 
Loading  
(M tons)  

Base Foot 
Print  
(acres)  

Potential Acid 
Generation 
Class  

Planned 
Loading  
(M tons)  

Base Foot 
Print  
(acres)  

JPAGa  Yellow/Red  46.3  159   --  --  -- 

West PAG  --  --  --  Yellow/Red  96.7  370  

East PAG  --  --  --  Yellow/Red  53.8  145  

601 OSAf  Green  7.2  42  Green  2.2  42  

Ramonab  Green  57.8  150  Green  57.6  150  

Hayworth Phase 1 Green  21.3  86  
   

Hilltopc  Green  12.6  63  --  --  --  

James  Green  17.8  66  Green  14.7  66  

Robertd  Green  14.8  81  --  --  --  

Southe  --  --  --  Green  134.9  442  

Pit Backfillg  Yellow/Green  66.7  N/A  Yellow/Green  126.7  N/A  

TSF Growth 
Mediaj  

Green  3.3  56  Green  3.3  56  

601 Growth 
Mediaj  

Green  1.2  15  Green  1.2  15  

Snake Growth 
Mediaj 

Green  1.0  13  Green  1.0  13  

Hayworth Growth 
Mediaj  

Green  1.5  19  Green  1.5  19  

TSFh,i Green  --  N/A  Green  41.7  153  

Total    -- 251.5  750    -- 535.3  1,471  

Source: Haile Gold Mine 2018. 
a JPAG is being consumed into West PAG.  
b Ramona height is reduced after performing additional geotechnical stability studies.  
c Hilltop OSA is eliminated. 
d Robert OSA is converted into East PAG.  
e Hayworth OSA is consumed into South OSA in 2020.  
f 2.2 M tons of green overburden has been placed on 601 OSA. This OSA will be partially mined during Mill Zone 
Phase 2; therefore, no additional material has been planned for this facility. 
g Pit backfill has no additional footprint other than the individual mine pits.  
h TSF lifts will be green material generated from active mine pits. 
i Disturbance area is only for the extended TSF footprint. 
j Growth Media Storage Areas are not accounted for in the total as material would be rehandled onto OSAs and 
is already accounted for in those tonnages. 

PAG = Potentially Acid-Generating; OSA = Overburden Storage Area; TSF = Tailing Storage Facility; N/A = not 
applicable 
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4.1.2.2 Seismic Events 

No Action Alternative 

Under the No Action Alternative, the potential for direct impacts from naturally occurring seismic 

events would be the same as those described for current mining operations in the 2014 FEIS. As 

described in Section 4.2.2.2, Impacts from Seismic Events, of the 2014 FEIS, naturally occurring 

seismic events could result in potential direct impacts on mining facilities and infrastructure.  

Proposed Project 

Seismic hazards were evaluated to determine the risks posed by earthquakes on Proposed Project 

facilities such as the TSF, OSAs, and pit slopes. The TSF embankment is designed as a bulk earthfill, 

water-retaining structure capable of withstanding anticipated seismic loading and the full 

hydrostatic loading of a probable maximum precipitation event (NewFields 2017). Other Proposed 

Project facilities have been designed by professional engineers to meet South Carolina Department 

of Health and Environmental Control (SCDHEC) slope stability requirements under normal and 

seismic loading events. Further construction design of project facilities would continue to meet 

these standards. The Proposed Project facilities would be designed to meet the same seismic and 

static factors of safety standards as described in Section 4.2.2.2, Impacts from Seismic Events, of the 

2014 FEIS. In addition, potential indirect impacts from seismic events could result in stope 

instability or failure in the underground mine from development of the Horseshoe Deposit. 

Underground mine design specifies that the stopes be designed based on mineralization grade and 

geotechnical considerations and backfilling of mined-out stopes with cemented rock fill, which 

would reduce the risk for slope instability or failure as a result of seismic events.  

4.1.2.3 Subsidence 

No Action Alternative 

Under the No Action Alternative, there would be no potential for direct impacts from subsidence 

because underground mining operations would not take place.  

Proposed Project 

Surface subsidence was analyzed to assess the potential for damage from the proposed 

underground mine to the infrastructure above the mine or inflow of surface waters. The maximum 

predicted vertical subsidence above the mine was estimated to be less than 2 centimeters 

(OceanaGold Corporation 2017).  

4.1.3 Impact Summary 

Table 4.1-2 summarizes the potential impacts on geology for both alternatives. 
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Table 4.1-2. Summary of Impacts Related to Geology 

 No Action Alternative Proposed Project 

Ore and overburden 
extraction 

Permanent extraction and 
temporary relocation of 
approximately 33.75 M tons of 
ore and 4.85 M tons of low-
grade ore. Plus disposal of 288 
M tons of overburden. 

Permanent extraction and 
temporary relocation of 
approximately 65 M tons of 
ore and disposal of 535 M tons 
of overburden.  

Impacts from seismic events Potential for direct impacts 
from naturally occurring 
seismic events would remain 
the same as existing 
conditions as was disclosed in 
the 2014 FEIS and currently 
permitted mine activities by 
SCDHEC. 

Potential for direct impacts 
from naturally occurring 
seismic events and increased 
potential for seismic impacts 
on new and expanded 
infrastructure.  

Impacts from subsidence Low risk of impacts on 
infrastructure from 
subsidence. There is no 
underground mine therefore, 
no impacts. 

Low risk of impacts on 
infrastructure from 
subsidence. 

Alteration of topographic or 
geomorphic features 

No additional disturbance to 
alteration of topographic or 
geomorphic features beyond 
what was disclosed in the 
2014 FEIS and currently 
permitted mine activities by 
SCDHEC. 

Permanent modification of 
topographic and geomorphic 
features from disturbance 
associated with new and 
expanded facilities (OSAs, TSF, 
pits) on 1,299 acres of new 
disturbance.  

M tons = million tons; FEIS = Final Environmental Impact Statement; SCDHEC = South Carolina Department of 
Health and Environmental Control; OSA = Overburden Storage Area; TSF = Tailings Storage Facility 

 

4.1.4 Mitigation for Impacts 

Surface and underground mining activities for the Proposed Project would result in direct impacts 

from excavation and removal of 535.3 M tons of overburden and waste rock and 66.5 M tons of ore 

from the geologic source under the Proposed Project, resulting in a permanent impact on the 

original geologic structure. The design features include surface water runoff management controls, 

slope and height criteria for OSAs, and pit slope stability design criteria. The Applicant has 

incorporated Project design features into the Proposed Project to minimize impacts from seismic 

and static (normal) events. See Appendix I, Monitoring and Management Plan, and Appendix J, 

Mitigation Plan, which are still to be approved by SCDHEC for details on the project design measures 

to reduce impacts related to erosion and seismicity. The Applicant intends to follow the same 

avoidance and minimization measures described in Section 4.2.5.1, Applicant’s Proposed Avoidance 

and Minimization Measures, of the 2014 FEIS for the Proposed Project. 

4.1.5 References 

Haile Gold Mine, Inc. 2018. Appendix A: Detailed Project Description for Proposed Haile Gold Mine 

Expansion. OceanaGold.  
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NewFields 2017. OceanaGold – Haile Operation, Duckwood Tailings Storage Facility Operation, 

Maintenance and Inspection Manual. NewFields Mining Design and Technical Services, Lone 

Tree, CO. January 2017. 

OceanaGold Corporation. 2017. NI 43-101 Technical Report Feasibility Study Haile Gold Mine 

Lancaster County, South Carolina. Prepared by SRK Consulting. August 2, 2017. 

U.S Army Corps of Engineers. 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.  
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4.2 Water Resources 
The Proposed Project would result in direct and indirect impacts on surface water and groundwater 

resources near the study area. These impacts would include the following. 

⚫ Changes in the timing, pattern, and volume of surface water runoff and infiltration of 

precipitation to groundwater from disturbed areas. 

⚫ Changes in groundwater levels and streamflows from mine dewatering and the construction and 

reclamation of mine facilities. 

⚫ Changes in surface water and groundwater quality from development and reclamation of the 

Proposed Project and No Action Alternative. 

The overview of the direct and indirect impacts on water resources in the introduction of Chapter 4, 

Environmental Consequences, Section 4.1, Water Resources, of the 2014 FEIS is the same 

methodology used for the Proposed Project and to this section of the SEIS, and is incorporated by 

reference. 

4.2.1 Methods and Approach 

The water resources impact analysis for the Proposed Project was prepared using the same 

methodology used for the 2014 FEIS. However, the analysis has been updated with new data and a 

revised conceptual model. Supplemental data that have been collected since publication of the 2014 

FEIS include the following. 

⚫ Information from the drilling and operation of 14 depressurization wells near the Mill Zone and 

Snake Pits. 

⚫ Water level data from 12 vibrating wire piezometers installed near the proposed Horseshoe 

underground mine and the currently operating Mill Zone, Snake, and Red Hill Pits. 

⚫ Packer permeability testing data from five cored boreholes that were drilled to evaluate bedrock 

geology and hydraulic conductivity near the proposed Horseshoe Underground Mine. 

⚫ Airlift pumping data from five pilot boreholes that were completed in bedrock near the Mill 

Zone and Snake Pits. 

⚫ Quarterly monitoring data from 14 surface water stations and 18 groundwater monitoring wells 

located in the study area. 

⚫ Continuous streamflow monitoring data from four flumes and a weir located within the study 

area. 

Documentation for the supplemental data is presented in the following reports. 

⚫ Volumes I and II of the Groundwater Modeling Summary Associated with Haile 2018 Mine 

Expansion Plan (NewFields 2018a). 

⚫  Semi-Annual Groundwater and Surface Water Monitoring Reports for the Haile Gold Mine 

(NewFields 2016a, 2016b, 2017a, 2017b, 2018b, 2018c, and 2019a). 

⚫ The Surface Water Direct and Indirect Flow Impact Assessment Report (ERC 2018). 
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In addition to the collection of new data, a revised geotechnical assessment was prepared to 

evaluate the open pit slope designs for the proposed mine expansion (BCG 2017). The assessment 

included a review of the previous analysis and revision of the geotechnical model to combine the 

saprock, which is a layer of rock consisting of partly chemically weathered minerals together with 

yet-unweathered minerals, and upper bedrock units into a single weathered bedrock unit. 

Consolidation of saprock and upper bedrock into a single unit is an important component of the 

revised conceptual hydrology model (CHM). 

4.2.1.1 Revised Conceptual Hydrology Model 

The Haile Gold Mine is located within the Carolina Slate Belt, a northeast-trending geologic province 

characterized by Precambrian- to Cambrian-age metamorphic bedrock. The primary geologic units 

at the site include the Coastal Plains sand (CPS), saprolite, and metamorphosed volcanic and 

sedimentary bedrock. Bedrock in the region 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. 

The previous CHM identified five hydrostratigraphic units that included CPS, saprolite, saprock, 

upper bedrock, and lower bedrock. The revised CHM combines saprock and upper bedrock into a 

single unit termed weathered bedrock, and renames lower bedrock unit to unweathered bedrock. 

Consolidation of saprock and upper bedrock into a single unit is supported by new data that indicate 

1) saprock thickness is limited and variable within the mining area (NewFields 2018a), 2) saprock 

has geomechanical properties similar to that of weathered bedrock (BGC 2017), and 3) saprock is 

not highly transmissive as previously thought (NewFields 2018a). 

CPS occurs at the surface in the northeastern part of the study area where its maximum thickness is 

about 120 feet. CPS is absent in the southwestern study area near the Little Lynches River where 

saprolite forms the surface exposure. Groundwater occurs under unconfined conditions in the CPS. 

It may be confined, semiconfined, or unconfined in the other units depending on location. Saprolite 

generally has lower hydraulic conductivity than the CPS and provides some resistance to the vertical 

movement of groundwater across the unit. The thickness and hydrologic characteristics of saprolite 

are variable, and areas with relic fractures are believed to allow more vertical leakage through the 

layer than areas without fractures (NewFields 2018a). Groundwater flow in the underlying 

metamorphic rocks primarily occurs in fractured and weathered bedrock above 400 to 600 feet 

depth. The unweathered bedrock below has lower hydraulic conductivity that decreases with depth 

(NewFields 2018a). Discharge and drawdown data from pit depressurization pumping over a 26-

month period between July 2015 and September 2017 indicate that the average hydraulic 

conductivity of the weathered and unweathered bedrock units is lower than previously modeled. 

Bedrock below stream channels is assumed to be highly fractured and weathered and have higher 

hydraulic conductivity than the adjacent bedrock. Diabase and lamprophyre dikes may impede 

groundwater flow across the structures locally. The dikes may have enhanced permeability parallel 

to structure.  

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

generally followed topography southwest to discharge at streams and wetlands at lower elevations 

(NewFields 2018). Some stream segments and wetland areas also acted as sources of groundwater 

recharge depending on location, elevation, and the season. Pre-mining vertical gradients were 

generally small with slight downward gradients in the CPS and saprolite providing recharge to 

bedrock. Current groundwater flow directions still generally reflect topography and pre-mining 
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patterns except in the vicinity of the Mill Zone and Snake Pits where depressurization pumping has 

increased horizontal and vertical hydraulic gradients, and groundwater flow directions are toward 

dewatering centers (NewFields 2018). 

Groundwater is recharged by the infiltration of precipitation. The previous CHM estimated that 

recharge to groundwater was 12.1 inches per year (in/yr) in areas with CPS and 8.2 in/yr in areas 

with saprolite. The current CHM estimates that recharge is equal to 8.15 in/yr in areas with CPS and 

1.19 in/yr in areas with saprolite. The revised recharge estimates are supported by baseflow 

separation analyses of new streamflow monitoring data from stations in the study area (ERC 2018a; 

NewFields 2018a). Study area streams interact with shallow groundwater and typically lose flow to 

groundwater in upland areas and gain flow from groundwater in low-lying areas. 

4.2.1.2 Methods of Analysis 

The impact assessment for water resources is based on four interrelated analyses: a surface water 

analysis that evaluates streamflow as a function of runoff and groundwater baseflow (ERC 2018a), a 

numerical groundwater model that is used to predict the rate of pit lake formation and potential 

changes to patterns of groundwater flow and discharge (NewFields 2018a), an equilibrium-based 

geochemical model that evaluates pit lake water quality at the end of mining and reclamation 

(Schafer and Limnos 2018), and a probabilistic mass balance loading model that predicts potential 

changes to surface water quality (Schafer and ERC 2019). The models are discussed in the following 

subsections. 

Surface Water Analysis 

ERC (2018) completed the surface water analysis for the Proposed Project using the same 

methodology as the assessment for the 2014 FEIS, but the analysis was updated with additional 

streamflow monitoring data from the Hanging Rock Creek Gage and study area streams. The 

analysis defines 17 surface water subbasins and 21 assessment points (Figure 4.2.-1). Drainage 

areas for the subbasins and assessment points are presented in Table 4.2.-1 and Table 4.2-2. The 

subbasins and assessment points were defined in cooperation with USACE and are the same 

subbasins and assessment points that were used for the 2014 FEIS. 

Pre-mining Runoff, Baseflow, and Streamflow at Assessment Points 

The surface water analysis estimated total daily streamflow at each assessment point for the period 

between October 1980 and September 2003 to establish the pre-mining baseline. Total streamflow 

includes the portions of flow that occur from runoff and from groundwater baseflow. Daily runoff 

for each assessment point was estimated using a basin proration method based on a flow separation 

analysis of data from the Hanging Rock Creek gage. The Hanging Rock Creek gage has a 23-year 

period of record and was also used to estimate runoff at assessment points for the 2014 FEIS. The 

basin proration analysis considered factors related to different land use types, as well as the areas of 

the subbasins. The pre-mining groundwater baseflow component of total streamflow for each 

assessment point was estimated using a similar method, but instead of basin proration, daily 

baseflow was calculated using average baseflow values from the numerical groundwater model 

(NewFields 2018a), divided by the average baseflow for the period of record from the Hanging Rock 

Creek gage, and then multiplied by the daily baseflow values from the Hanging Rock Creek gage. 

Daily runoff and daily baseflow values were then added to estimate daily total streamflow. Mean 

monthly and annual streamflow are calculated from daily data.  
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Figure 4.2-1. Map of Assessment Points and Sub-basin Locations   
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Table 4.2-1. Subbasin Areas and Descriptions 

Subbasin 

Subbasin 
Drainage 
Area (mi2) Description 

1 3.24 Upper Camp Branch Creek 

2 1.03 Lower Camp Branch Creek 

3 0.19 Unnamed tributary near Camp Branch Creek 

4 0.58 Unnamed tributary near west side of Champion Pit 

5 0.31 Unnamed tributary near south side of Champion Pit 

6 0.13 Unnamed tributary near southwest side of Ramona OSA 

7 0.13 Unnamed tributary near middle of Ramona OSA 

8 0.12 Unnamed tributary near southeast side of Ramona OSA 

9 2.50 Upper Haile Gold Mine Creek 

10 1.61 Haile Gold Mine Creek within mining area 

11 0.79 Lower Haile Gold Mine Creek 

12 2.17 Unnamed tributary southeast of project boundary 

13 9.34 Buffalo Creek 

14 2.59 Little Lynches River between Camp Branch Creek and Haile Gold Mine 
Creek including unnamed tributaries to the south 

15 0.64 Little Lynches River between Haile Gold Mine Creek and unnamed 
tributary southeast of project boundary 

16 0.15 Little Lynches River downstream of unnamed tributary southeast of 
project boundary 

17 34.13 Little Lynches River upstream of Camp Branch Creek 

Table 4.2-2. Cumulative Areas Contributing Flow to Assessment Points 

Assessment Point 
Subbasins Contributing to 
Assessment Point 

Cumulative Assessment 
Point Drainage Area (mi2) 

A 1 3.24 

B 1, 2 4.27 

C 17 34.13 

D 3 0.19 

E 4 0.58 

F 5 0.31 

G 6 0.13 

H 7 0.13 

I 8 0.12 

J 14 2.59 

K 1–8, 14, 17 42.45 

L 9 2.50 

M 9, 10 4.11 

N 9, 10, 11 4.90 

O 1–11, 14, 17 47.35 

P 15 0.64 
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Assessment Point 
Subbasins Contributing to 
Assessment Point 

Cumulative Assessment 
Point Drainage Area (mi2) 

Q 1–11, 14, 15, 17 47.99 

R 12 2.17 

S 16 0.15 

T 1–12, 14–17 50.31 

U 13 9.34 

Runoff 

The Proposed Project has the potential to either increase or decrease runoff to streams and affect 

total streamflow by the alteration of topography and land uses in the study area. Changes in runoff 

may occur by two primary mechanisms: 1) alteration of the area of the watershed that contributes 

runoff to a given assessment point, and 2) changes in land use that modify the runoff characteristics 

of the watershed. For example, the open pits and TSF would capture runoff from portions of the 

watersheds in which they are constructed. Precipitation and runoff captured by the open pits would 

be contact water and would be collected and treated or used rather than released to the natural 

drainages. Similarly, precipitation that falls within the TSF would be captured in the reclaim water 

pond and recycled for use at the mill. Changes in land use may either increase or decrease runoff in 

the affected watersheds. The construction of a haul road or parking lot in a previously undisturbed 

and vegetated area is an example of a change in land use that would increase runoff. Reclamation 

and revegetation of a previously disturbed area would be an example of a change in land use that 

would reduce runoff. 

Changes in land use and runoff areas for the assessment points in Table 4.2-2 were determined from 

maps showing the planned mine development and reclamation during mining years 2020, 2022, 

2027, and 2031, and closure years 2041 (10 years post mining), 2056 (25 years post mining), and 

2101 (70 years post mining). The analysis defined 11 major land use categories (Table 4.2-3.) and 

assigned coefficients (runoff factors [RoFs]) that related the volume of runoff from different land use 

types to each other. RoFs are different from C values that are used in Rational Method calculations 

and are not necessarily equivalent to the percentage of water that would run off during the peak of a 

storm event. RoFs for the analysis were based on coefficients listed in the South Carolina Department 

of Transportation Requirements for Hydraulic Design (SCDOT 2009). In cases where land use types 

are not listed, they were estimated based on professional judgment. Comparison of the effective 

runoff areas and weighted average RoFs for watersheds during specific mining and closure years to 

the pre-mining RoFs were used to estimate percent changes in runoff that are expected to occur 

from development and reclamation of the Proposed Project. 
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Table 4.2-3. Land Use Types and Associated Runoff Factors  

Land Use Type RoF Assumptions 

Pits 0 Contact water – not released 

Non-acid-
generating OSAs 

0.15 Cultivated land, sand, and gravel – RoF adjusted downward because 
of the relatively high permeability of material 

PAG OSAs  0 Contact water – not released 

Plant facilities 0.6 Industrial areas, heavy, flat 

Roads 0.55 Gravel pavements, rolling 

Internal TSF areas 0 Full containment 

External TSF areas 0.3 Side slopes, turf, hilly 

Ponds 1 Full runoff 

Urban areas 0.4 Suburban, normal residence (RoF adjusted downward for low 
density) 

Process ponds 0 Full containment 

Undisturbed areas 0.11 Estimated from site-specific monitoring data 

OSA = Overburden Storage Area; PAG = Potentially Acid-Generating; RoF = runoff factor 

The analysis for the 2014 FEIS assigned an RoF of 0.2 to undisturbed areas. This RoF has been 

revised to 0.11 based on flow separation analyses of data from surface water monitoring stations 

SW-03, SW-04, and SW-24 (ERC 2018a). This change and these revisions to the groundwater model 

reduce the estimated pre-mining streamflows that were used for the 2014 FEIS. A sensitivity 

analysis of the RoFs indicates that results of the runoff impact assessment are generally not 

sensitive to plus or minus changes of 50 percent of the assigned values (ERC 2018a). 

Baseflow 

Groundwater pumping for pit depressurization and other purposes has the potential to reduce 

baseflow to streams. Daily and average annual baseflow at the assessment points during mining and 

after reclamation were estimated using the same methodology as pre-mining baseflows. Potential 

impacts on baseflows from the Proposed Project are presented as percentages of the pre-mining 

baseflows. 

Streamflow 

Estimates of streamflows during mining and after reclamation were calculated as the sum of daily 

runoff and baseflow, which were used to calculate average monthly and annual streamflows. The 

average annual streamflows were then compared to the pre-mining estimates for the impact 

analysis. 

Streamflows in lower Haile Gold Mine Creek and the Little Lynches River below Haile Gold Mine 

Creek would be influenced by water released from the Freshwater Storage Area (FWSA) under the 

Proposed Project. FWSA would receive water from upstream drainages, pit depressurization 

pumping, and the water treatment plant. A pipeline would be constructed to convey excess water 

from FWSA to a discharge point above assessment point N. Releases from the FWSA would alter 

streamflows at assessment point N and downstream locations including assessment points O, Q, and 

T. The volumes of water that would be released from FWSA during years 2020, 2022, 2027, and 

2031 are estimated in the Site Wide Water Balance Report (ERC 2018b) and summarized in 

Table 4.2-4. These releases are included in the calculations of potential impacts on streamflows. 
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Table 4.2-4. Estimated Average Monthly and Annual Release Rates from the FWSA (cfs) 

Month 2020 2022 2027 2031 

January 0.44 2.38 2.53 2.95 

February 1.10 2.46 2.65 2.77 

March 0.99 3.32 2.50 2.40 

April 0.99 3.22 2.46 1.96 

May 2.00 2.79 2.33 2.40 

June 1.67 2.25 1.97 1.18 

July 1.01 1.92 1.60 2.31 

August 0.60 2.02 1.69 2.40 

September 0.82 1.39 1.39 2.00 

October 0.81 1.99 1.74 2.49 

November 1.49 2.18 1.83 2.23 

December 2.14 2.86 2.75 2.34 

Average 1.17 2.43 2.12 2.37 

Source: ERC 2018b. 

Numerical Groundwater Model 

NewFields (2018a) prepared the numerical groundwater model for the Proposed Project using 

MODFLOW-SURFACT© version. 4 (HydroGeologic 2011). MODFLOW-SURFACT is a finite-difference 

groundwater modeling package that is functionally identical to the U.S. Geological Survey (USGS) 

code MODFLOW (Harbaugh 2005) but has several enhancements that improve its numerical 

stability and ability to solve matrices with steep gradients. It also allows for the simulation of 

variably saturated groundwater flow. NewFields used the graphical-user-interface Groundwater 

Vistas© version 6.96, build 26 (ESI 2011) for pre- and post-processing of the model files. 

The groundwater model for the proposed mine expansion is an updated version of the model 

developed by Schlumberger Water Services (SWS 2010) and revised by AMEC (2012) and 

NewFields (2014). The model incorporated new data collected after the 2014 FEIS and replaced the 

numerical model developed by Cardno ENTRIX (2013). Table 4.2-5 summarizes the primary 

differences between the 2018 NewFields model and the 2013 Cardno ENTRIX model. 
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Table 4.2-5. Comparison of Cardno ENTRIX 2013 and NewFields 2018 Numerical Groundwater 
Models 

Parameter 2013 Cardno ENTRIX Model  2018 NewFields Model 

Modeling software  MODFLOW-SURFACT MODFLOW-SURFACT 

Model area  310 square miles 442 square miles 

Model layers 7 11 

Hydrostratigraphic units  CPS, saprolite, saprock, upper 
bedrock, and lower bedrock 

Principal units include CPS, 
saprolite, weathered bedrock, 
and unweathered bedrock. 

Also simulates dikes, alluvium 
in stream channels, and 
strongly weathered bedrock 
below stream channels as 
units with different hydrologic 
properties. 

Recharge to groundwater  8.2 in/yr for saprolite 

12.1 in/yr for CPS 

1.62 in/yr for saprolite 

10.95 in/yr for CPS 

Hydraulic conductivity  Uses higher hydraulic 
conductivity values for 
weathered and unweathered 
bedrock 

Uses lower hydraulic 
conductivity values for 
weathered and unweathered 
bedrock.  

Vertical hydraulic conductivity 
and leakance between layers is 
also decreased. 

Specific storage and specific 
yield  

Typically uses higher specific 
storage and specific yield 
values 

Typically uses lower specific 
storage and specific yield 
values. 

Calibration  Steady-state calibration to 
pre-mining groundwater 
levels and stream baseflows 

Transient calibration to 40-
day pumping test in well PW-
09-01 

Steady state calibration to pre-
mining groundwater levels 
and stream baseflows—target 
baseflows are revised 
downward based on stream 
monitoring data collected after 
2014. 

Transient calibrations to the 7-
day pumping test in well PW-
13-01, the 40-day pumping 
test in well PW-09-01, and the 
26 months of depressurization 
pumping data for the Mill Zone 
and Snake Pits. 

CPS = Coastal Plains sand; in/yr = inches per year  

Model Grid and Layer Representation 

The grid for the groundwater model encompassed an area of approximately 442 square miles and 

included portions of Lancaster, Kershaw, and Chesterfield Counties (Figure 4.2-2). The Y-axis was 

oriented north 30 degrees west and is 27.5 miles long. The X-axis was 16.0 miles long and oriented 

north 60 degrees east. Model grid spacing varied from 50 to 1,000 feet with an average spacing of 

100 feet in the mine area. The model grid included 11 layers.   
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Figure 4.2-2. Model Domain  

Ground surface was simulated in layers 1 through 3 based on the USGS digital elevation model for 

the site. Layers 1 and 2 represent CPS. Layers 3 and 4 represent saprolite and alluvium in stream 

channels. Layers 5 and 6 represent weathered bedrock including dikes and strongly weathered 

bedrock below stream channels. Layers 7 through 11 represent unweathered bedrock including 

dikes with decreasing permeability in lower layers. Model layer elevations are variable and draped 

to follow topography and geologic structure. Layers 1 through 6 are assigned variable thicknesses 

based on drilling data. Layers 7 through 11 have uniform thicknesses of 225, 275, 300, 150, and 

2,350 feet, respectively. All layers were simulated as Type 3 layers that allow transmissivity to vary 

depending on saturated thickness, and storage parameter to switch between specific storage for 

confined conditions and specific yield for unconfined conditions. Figure 4.2-3 provides a northwest 

cross section through the model.
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Figure 4.2-3. Model Cross Section  
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Model Boundaries  

The edges of the model coincide with natural and artificial hydrologic boundaries that include 

streams, no-flow boundaries, and boundaries that let groundwater in and out of the model. Water 

enters the model by recharge applied to the top of the highest active layer and by seepage from river 

and stream cells. Water exits the model at constant head cells located along the southeastern edge, 

by evapotranspiration from the top layer, and by discharge to river and stream cells. River and 

stream cells differ from each other in that, if the calculated groundwater head in the cell is below the 

specified elevation of the stream or river, stream cells will limit the volume of water that can seep 

into groundwater based on a specified streamflow rate and river cells will not. The northwest, 

northeast, and southwest edges of the model are no-flow boundaries except where a portion of the 

northeast edge coincides with Buffalo Creek. Buffalo creek is simulated using river cells. Stream cells 

are specified in study area drainages that may be affected by groundwater drawdown from the 

mining operation including Haile Gold Mine Creek, Little Lynches River, and unnamed tributaries 1 

through 8. River cells are used for Camp Branch Creek and all other streams within the model 

domain. 

Recharge and Evapotranspiration 

Modeled recharge is applied to the top of the highest active cell in a vertical column. Model areas 

with CPS, saprolite, alluvium, and ponds are assigned recharge values of 10.95, 1.6, 15.33, and 48.18 

in/yr, respectively. No recharge is applied to impermeable areas such as capped or lined facilities 

including the TSF, Potentially Acid-Generating (PAG) OSAs, and process ponds. Variable recharge 

rates that represent precipitation on pit lake surfaces and runoff from pit walls are assigned to pit 

lakes during filling to simulate the changing areas of the lakes and pit walls as the pit lakes form 

over time. The assigned recharge rates of 10.95 in/yr for CPS and 1.6 in/yr for saprolite are lower 

than the previously modeled values of 12.1 and 8.2 in/yr, respectively (Cardno ENTRIX 2013). The 

revised recharge rates are based on flow separation analyses of streamflow data collected after 

preparation of the 2014 FEIS (ERC 2018a; NewFields 2018a). 

Evapotranspiration is simulated to occur from the top of active cells in layer 1. Areas with CPS at the 

surface were assigned an evapotranspiration value of 38 in/yr with an extinction depth of 8.2 feet. 

The extinction depth is based on values from Shah et al. (2007) and is representative of sand with a 

forest cover. Layer 1 is inactive in areas with saprolite, and evapotranspiration is not simulated 

where the geologic unit forms the ground surface. 

Aquifer Parameters 

The modeled aquifer parameters include hydraulic conductivity (K), specific storage (Ss), and 

specific yield (Sy). Hydraulic conductivity is the permeability of the aquifer with respect to water. 

Specific storage is defined as the volume of water released from or taken into storage per unit 

volume of aquifer per unit change in head. It is related to the expansion and contraction of the 

mineral framework. Specific yield is the volume of water a rock or soil will release by gravity 

drainage expressed as a ratio of the volume of water to the volume of rock or soil. The assigned 

values for horizontal hydraulic conductivity (Kh) are based on site-specific testing data described in 

NewFields 2018. Modeled vertical hydraulic conductivities (Kv) are typically 10 to 100 times lower 

than the specified horizontal hydraulic conductivities. Modeled values for specific storage and 

specific yield are based on literature values. Assigned aquifer parameters for the model are 
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summarized in Table 4.2-6 where they are compared to previously modeled values by Cardno 

ENTRIX. 

Table 4.2-6. Comparison of Input Values for Aquifer Parameters used in the 2014 and 2018 
Numerical Groundwater Models 

Unit 

2018 NewFields Model 2013 Cardno ENTRIX Model 

Kh 

(ft/d) 

Ss 

(ft-1) 

Sy 

(unitless) 

Kh  

(ft/d) 

Ss 

(ft-1) 

Sy 

(unitless) 

Channel 
Alluviuma 

0.1-0.5 1.0 x 10-6 3.0 x10-3 N/A N/A N/A 

CPSb 2.5-30 1.0 x 10-6 3.0 x10-3 1.8-30 1.1 x 10-4 5.0 x 10-2 

Saprolitec 0.002-1.5 1.0 x 10-6 3.0 x10-3 0.001-3.1 2.05 x 10-7 1.0 x 10-2 

Saprockd N/A N/A N/A 0.008-5 1.0 x 10-5 5.0 x 10-2 

Weathered 
Bedrocke 

0.002-10 1.0 x 10-6 3.0 x10-3 0.4-5.6 1.0 x 10-5 5.0 x 10-2 

Unweathered 
Bedrockf 

0.00015-10 8.0 x 10-8 3.0 x10-3 0.01 1.0 x 10-5 5.0 x 10-3 

Dikes 0.00005-0.02 8.0 x10-8 3.0 x 10-3 N/A N/A N/A 
a The primary value used for channel alluvium in the 2018 NewFields model is 0.1 feet/day. 
b The primary value used for CPS in the 2018 NewFields model is 2.5 feet/day. 
c The primary value used for saprolite in the 2018 NewFields model is 0.08 feet/day. 
d The primary value used for weathered bedrock in the 2018 NewFields model is 0.075 feet/day. 
e The primary values used for unweathered bedrock in the 2018 NewFields model are 0.045 feet/day (layer 7), 
0.009 ft/d (layers 8 and 9), and 0.00015 ft/d (layer 11). 

Kh = horizontal hydraulic conductivity; Ss = specific storage; Sy = specific yield; ft/d = feet per day; ft-1 = specific 
yield per foot; CPS = Coastal Plains sand; N/A = not applicable  

Model Calibration and Sensitivity Analysis 

The groundwater model was calibrated in four parts: an initial steady-state calibration to match pre-

mining groundwater levels in wells and baseflow to streams, two transient calibrations to simulate 

groundwater response to pumping tests in wells PW-09-01 (40-day test near Snake Pit), and PW-13-

01 (7-day test near Mill Zone Pit), and a transient calibration to simulate the groundwater response 

to 26 months of pumping data for mine depressurization that occurred from July 2015 through 

September 2017. Steady-state simulations are independent of time and simulate conditions at 

equilibrium such as groundwater levels prior to disturbance by mining. Transient simulations are 

time-dependent and simulate changes in water levels or stream flows in response to a stress on the 

system such as pumping or changing climatic conditions. 

The steady-state model was calibrated to match observed groundwater levels in 103 wells and 

baseflow to four stream gages for a dataset that was collected primarily in April 2013. The target 

wells included completions in CPS (28), saprolite (17), weathered bedrock (9), unweathered 

bedrock (23) and unknown (26). Target stream gages included SW-03 on Camp Branch Creek, SW-

08 and SW-09 on Haile Gold Mine Creek, and SW-24 on unnamed tributary 8. The modeled water 

balance for the steady-state simulation was also compared to the conceptual water budget for the 

site as a check for reasonableness. Overall, statistical evaluation of the steady-state calibration to 

groundwater levels indicates a good match without significant bias either high or low. The simulated 

baseflows are biased somewhat low with the simulated values being 27.9 to 45.2 percent less than 
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the target values. NewFields (2018) notes that the target baseflows may be overestimated. An 

analysis of the uncertainty associated with the target baseflows suggests that the combined 

measurement and analysis error of the assigned values is most likely within the range of ± 25 to 40 

percent (NewFields 2020). The overall water balance for the steady-state model is within a 

reasonable range compared to the conceptual budget.  

Data from pumping tests in PW-09-01 (Snake Pit) and PW-13-01 (Mill Zone Pit), and operational 

data from depressurization pumping of the Snake and Mill Zone Pits were also used to calibrate the 

numerical groundwater model. The test in PW-09-01 was a 40-day pumping test that had an average 

discharge rate of 220 gallons per minute (gpm). The test in PW-13-01 was a 7-day pumping test that 

had an average discharge rate of about 50 gpm. Operational pumping for pit depressurization 

occurred over a 26-month period with discharge rates between 60 and 600 gpm for the Mill Zone 

Pit, and 480 to 850 gpm for the Snake Pit. The average pumping rates for the pits generally declined 

over time and are shown in Figure 4.2-4. In general, the transient calibration to operational pumping 

data are considered to be the most important test of the model’s ability to predict future 

requirements for pit depressurization pumping, the area that would be affected by lowered 

groundwater levels, potential stream depletions, and the time required to flood the pits at the end of 

mining. The factors that increase its importance over the calibrations to pumping tests in PW-09-01 

and PW-13-01 include the larger magnitude and duration of the depressurization pumping and the 

greater number of observation points for the dataset that are spread out over a wider area. Review 

of the head calibration for 18 wells that responded to depressurization pumping indicate the model 

provides an acceptable fit to observed data in both the magnitude and shape of the simulated 

drawdown curves (Whetstone 2019a). The calibration to observed baseflows indicates that the 

model generally overpredicts streamflow depletions to Camp Branch Creek, Haile Gold Mine Creek, 

and unnamed tributary 8. The difference between simulated and observed baseflow exceeds 50 

percent for 36 of the 100 data pairs evaluated. Given the uncertainty associated with the baseflow 

measurements (± 25 to 40 percent) the calibration is considered to be acceptable, but predicted 

impacts on streamflow may have greater uncertainty than predicted impacts on groundwater levels.  

In addition to the steady-state and transient calibrations, an analysis was completed to evaluate the 

model’s sensitivity to uncertainty associated with input parameters. The sensitivity analysis was 

performed by varying parameters for hydraulic conductivity, stream conductance, recharge, and 

specific yield over their estimated ranges of uncertainty. The results of the analysis indicate that the 

steady-state model calibration is most sensitive to order of magnitude increases in horizontal 

hydraulic conductivity for CPS, saprolite, and weathered bedrock, decreases in vertical hydraulic 

conductivity for saprolite, and decreases in recharge to CPS. Depressurization pumping rates for 

predictive model runs were sensitive to changes in specific yield for CPS, saprolite, and weathered 

bedrock (NewFields 2018; Whetstone 2019b). 

Predictive Simulations 

The calibrated groundwater model was used to make two predictive runs: a life-of-mine run that 

simulates mine development and depressurization pumping for the pits and Horseshoe 

Underground Mine, and a post-mining run that simulates the recovery of groundwater levels, 

formation of pit lakes, and flooding of the underground workings. 
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The life-of-mine run simulates mining and depressurization pumping for the pits and Horseshoe 

Underground Mine between 2016 and 2032. The simulation evaluates mining progress and 

pumping rates on a yearly basis except for 2017, which is divided into two time periods to facilitate 

comparison to the 26-month depressurization calibration. Drain cells are used to simulate the 

removal of water that would report to pit sumps and the Horseshoe Underground Mine. The 

elevations and locations of the drains are specified based on the planned schedule for mine 

development (SRK 2017). Pumping from depressurization wells is also simulated using drain cells. 

Depressurization wells are modeled as a ring of drains located around the maximum extent of the 

mining area. The elevations of the drain cells are set at the bottom of weathered bedrock in Layer 6. 

Expansion of the TSF and construction of the PAG OSAs would effectively eliminate recharge below 

these areas. The life-of-mine run simulates this in accordance with the planned timing for 

development of the facilities. Stream and river cells are removed from some areas of the model as 

the pits expand and intersect the drainages in which the stream and river cells are located. 

Additional river cells are added to the model in the area of the planned Fresh Water Storage 

Reservoir. The river cells become active in accordance with the planned schedule for construction of 

the facility. 

The PM simulation starts at the end of the life-of-mine run and simulates the recovery of 

groundwater levels, flooding of the Horseshoe Underground Mine, and the formation of pit lakes. 

Drain cells representing pumping from pit sumps, depressurization wells, and the underground 

mine are removed for the run, and parameters for hydraulic conductivity and specific yield are 

modified in some areas to represent pit backfill and pit lakes. Pit lakes are represented as areas with 

high hydraulic conductivity (1,000 feet per day [ft/d]) and specific yield (0.98). Pit backfill is 

assigned a hydraulic conductivity of 10 ft/d and a specific yield of 0.12. Spill points for the pit lakes 

are simulated using drain cells with stage elevations set at 403 feet for the Ledbetter Reservoir, 442 

feet for the Champion Reservoir, and 426 feet for the Champion Southwest Reservoir. Recharge to 

the pit lakes is modeled as a function of runoff from the pit walls, direct precipitation on lake 

surfaces (47.65 in/yr), and evaporation (44.87 in/yr). A portion of the flow from upper Haile Gold 

Mine Creek would also be diverted into Ledbetter Reservoir during filling. This diversion is 

represented in the model with a flow rate of 340 gpm. The volumes of runoff and direct 

precipitation that would enter pit lakes are functions of lake elevation (stage) and area, and are 

time-dependent. Direct precipitation is calculated for pit lake stages at 10- to 20-foot intervals. 

Runoff rates were developed by determining pit lake catchment areas for the same intervals and 

calculating the runoff that would occur from backfill and pit walls. Runoff from backfill is assumed to 

be 5 percent of average annual precipitation (2.2 in/yr). Runoff from the pit walls is assumed to be 

34 percent of average annual precipitation (16.3 in/yr). The post-mining run simulates a period of 

90 years starting at the end of mining. The elevations of the pit lakes are projected to stabilize at 55 

to 57 years after the end of mining. 

Particle Tracking Analysis 

An analysis to evaluate flow paths and contaminant transport velocities in groundwater seepage 

from pit lakes and pit backfill was also completed using the flow field from the post-mining 

simulation and the USGS particle tracking software MODPATH (Pollock 2016). The analysis includes 

two particle tracking simulations: one with the initial particles placed in the pit lakes and Horseshoe 

Underground Mine, the other with particles placed in areas of pit backfill. The simulations start at 

75 years after the end of mining when the pit lakes and groundwater levels are stable. The duration 

of the simulations is 50 years. Effective porosity, an important variable that affects the calculated 
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velocity of groundwater, is assumed to be 1 percent for the CPS, saprolite, and weathered bedrock. 

Unweathered bedrock is assigned an effective porosity of 0.5 percent. Smaller values of effective 

porosity result in higher transport velocities.  

Groundwater Model Limitations 

The groundwater model for the proposed mine expansion is a mathematical representation of the 

groundwater system based on a number of simplifying assumptions. Those assumptions include, but 

are not limited to the following. 

⚫ Input and target calibration values based on average recharge rates, baseflow, and total 

streamflow result in a representative groundwater flow field. 

⚫ Groundwater flow in fractured bedrock can be approximated as flow in an equivalent porous 

medium. 

⚫ Vertical and horizontal discretization of the model is fine enough to simulate relevant details of 

the groundwater flow system and proposed mine expansion. 

⚫ Aquifer properties estimated from field-based testing and literature values are representative of 

site conditions. 

The ability of the model to accurately predict changes in groundwater flow and groundwater-

surface water interactions at the scale of tens of feet or less may be limited, especially in areas with 

complex flow characteristics. For these reasons, model predictions should not be viewed as 

certainties, but as the best interpretation of likely outcomes based on available data. Model 

predictions are tools for analysis and planning, but should not be considered to be precise estimates 

of uncertain future conditions.  

Pit Lake Water Quality Model 

An equilibrium-based geochemical model was prepared to evaluate the quality of water in the three 

pit lakes that would form at the end of mining. The pit lakes include the Ledbetter Reservoir, the 

Champion Reservoir, and the Champion Southwest Reservoir. 

Conceptual Overview 

Seven open pits would be developed under the Proposed Project (Chapter 2, Proposed Action and 

Alternatives, Figure 2-2). Five of the pits including the Mill Zone, Haile, Red Hill, Snake, and Ledbetter 

Pits, would coalesce over time to form a single pit, which would flood after mining to form Ledbetter 

Reservoir. Pit lakes would also form in the Champion and Champion Southwest Pits. Portions of the 

Mill Zone, Haile, Red Hill, and Snake Pits would be partially backfilled with green and yellow class 

overburden. The tops of backfill in the Snake and Red Hill pits would be submerged by about 10 feet 

below the final elevation of Ledbetter Reservoir. Backfill in the Haile Pit would be submerged by 

about 173 feet, and backfill in the Mill Zone Pit would be submerged by about 43 feet. The portal for 

the Horseshoe Underground Mine would be located in the northeast wall of the Snake Pit about 250 

feet below the final lake level. The deepest portion of Ledbetter Reservoir would be near the center 

of the Ledbetter Pit where the lake would be about 1,000 feet deep. 

Water in the pit lakes would be derived from four primary sources: precipitation on lake surfaces, 

runoff from pit walls, groundwater inflow, and in the case of Ledbetter Reservoir, streamflow from 

Haile Gold Mine Creek. A portion of the flow in Haile Gold Mine Creek (340 gpm) would be diverted 
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into the Ledbetter Pit after mining to increase the rate of filling. The creek would flow through 

Ledbetter Reservoir once the lake reaches its maximum level. The Champion and Champion 

Southwest Pits would not intersect perennial drainages, and streamflow into the pits would not be a 

component of their water balances. Outflow from the pit lakes would occur by evaporation from 

their surfaces, seepage to groundwater, and by surface discharge from the Ledbetter and Champion 

Pits. The water level in the Champion Southwest Pit is projected to stabilize below the spill point 

elevation, and the lake would not discharge to surface water. The spill point elevations of the 

Ledbetter, Champion, and Champion Southwest Reservoirs would be 403, 442, and 426 feet, 

respectively. The pits lakes are predicted to reach their final elevations about 54 to 68 years after 

the end of mining (NewFields 2018a). 

The quality of water in the pit lakes would be affected by the chemistry of each source of inflow. 

Precipitation falling on lake surfaces and water diverted from Haile Gold Mine Creek would have low 

buffering capacity, would be weakly acidic, and would have low concentrations of dissolved solids. 

Runoff and groundwater entering the pit lakes would be affected by contact with different rock 

types along the flow paths and would have variable water quality and pH that ranges from near 

neutral to acidic. Sources of outflow from the pit lake would also affect water quality. Evaporation 

would remove water but not solutes and would tend to increase the concentrations of constituents 

in lake water. Groundwater seepage and surface flow from the pits would remove both water and 

chemical mass. 

Water in the pit lakes would be also affected by a number of processes that influence water quality. 

Climatic factors and the geometry of the pits would control whether the lakes remain well mixed, 

overturn seasonally, or become stratified. Comparison of the planned pit lakes to pit lakes at the 

Ridgeway Mine 30 miles southwest of the site suggests that lakes at Haile would become 

permanently stratified (Schafer and Limnos 2018). However, unusual events such as high wind, high 

inflows of sediment-rich water, sustained cold temperatures, or highwall failures could cause 

periodic turnover. Geochemical processes including precipitation and dissolution reactions and 

interactions with atmospheric gasses would affect lake pH and solute concentrations. Adsorption to 

mineral surfaces such as iron oxides would also remove metals from the water column. Lime or 

another suitable amendment would be added to the pit lakes to prevent the formation of acidic 

conditions during the early stages of filling. Yellow class backfill would also be amended with lime 

and capped with saprolite to minimize the potential for acid generation. 

The primary constituents of potential concern for the pit lakes include pH, sulfate, iron, aluminum, 

copper, and zinc (Schafer and Limnos 2018). Arsenic, cadmium, lead, nickel, and silver may also be 

mobile in water that comes in contact with rocks in the pit walls and backfill. Nitrate is included as a 

constituent of potential concern because it can occur as a residual from blasting. 

Model Overview 

The pit lake water quality model for the Haile Gold Mine (Schafer and Limnos 2018) considers 

inflow and chemical loading from the following sources. 

⚫ Groundwater inflow broken out by hydrostratigraphic unit and mineralization along the flow 

path (i.e., red, yellow, and green class mineralization types in the pit walls). 

⚫ Runoff broken out by contact with red, yellow, and green class mineralization types. 

⚫ Streamflow from Hail Gold Mine Creek (Ledbetter Reservoir only). 

⚫ Direct precipitation on lake surfaces. 
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Modeled sources of outflow from the pit lakes include the following. 

⚫ Groundwater seepage 

⚫ Surface discharge 

⚫ Evaporation from the lake surface 

Predicted groundwater inflows and outflows for the pit lake geochemical model were extracted 

from the revised numerical groundwater model (NewFields 2018a) using the USGS post-processing 

software ZONEBUDGET Version 3.0 (Harbaugh 1990). The volume and chemistry of inflowing 

groundwater is modeled to change with time. Changes in inflowing groundwater quality were 

estimated using a synthetic leaching curve based on testing data for the different mineralization 

classes (i.e., red, yellow, and green class overburden) that would be exposed in the pit walls (Schafer 

and Limnos 2018). Quantitative estimates of the areas for each mineralization class were developed 

using the geologic block model for the Haile Gold Mine. Predicted filling curves for the pit lakes are 

shown in Figure 4.2-5. 

Inflows and mass loading by direct precipitation on lake surfaces and runoff from the pit walls and 

backfill are calculated for each model time step as lake levels increase and the areas of the lakes, 

backfill, and highwalls change over time. Direct precipitation on lake surfaces is modeled to be 

47.65 in/yr based on data from the Haile Gold Mine meteorological monitoring station from 2000 

through 2016. Rainfall chemistry is estimated using data from the USGS Jordan Creek (NC36) 

atmospheric monitoring station in North Carolina. Runoff from areas of bedrock, CPS, and saprolite 

are modeled to be 16.3 in/yr. Runoff from backfill is modeled to be 2.2 inches per year. The 

chemistry of precipitation and runoff are assumed to be constant over time. Runoff chemistry is 

estimated using overburden testing data for the three mineralization classes (i.e., red, green, and 

yellow class overburden). The volume of runoff from each mineralization class is estimated from 

areas derived from the geologic block model. 

Inflow to the Ledbetter Pit from upper Haile Gold Mine Creek is modeled to be 340 gpm during 

filling and 1,701 gpm once the pit lake reaches its overflow elevation of 403 feet. The previous 

estimate of 839 gpm for average streamflow in upper Haile Gold Mine Creek has been revised 

upward to 1,701 gpm based on monitoring data collected after the 2014 FEIS (ERC 2018a). Input 

water quality for Hail Gold Mine Creek is based on 2012 and 2013 monitoring data for surface water 

stations SW-16 and SW-17. 

Modeled outflows from pit lakes including evaporation, groundwater seepage, and surface discharge 

are time dependent. Evaporation from lake surfaces is modeled to be 44.87 in/yr multiplied by the 

area of the lakes for each time step. Groundwater seepage for each time step was extracted from the 

revised numerical groundwater model (NewFields 2018a). Average surface discharges from the 

Ledbetter and Champion Pits at their overflow levels are calculated to be 2,020 and 12.6 gpm, 

respectively. 

A range of potential conditions was modeled for each of the pit lakes. Most of the simulations 

considered the addition of slaked lime to control acidity during filling. As the lakes fill and PAG 

material in the pit walls is submerged, mass loads of metals and acidity would decrease, and the 

addition of lime is not expected to be required to maintain the lakes at near-neutral pH.  
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Figure 4.2-4. Post-mining Pit Lake Filling Curves  
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Inflows, outflows, mass loads, and mass losses for each time step are tracked in a mass balance 

spreadsheet that is used to develop input values for the equilibrium-based geochemical model. The 

mass balance spreadsheet is structured so that water quality can be simulated separately for upper 

and lower levels of stratified pit lakes or together for fully mixed lakes. Complete mixing can be 

specified for the duration of the simulation or for discrete turnover events in specified years. When 

stratified, water can also be allowed to exchange between layers so that a constant upper layer 

thickness of 32.8 feet can be maintained, or no exchange of water between layers can specified. 

Slaked lime addition is not included in the mass load model but is simulated as part of the 

equilibrium-based geochemical model. 

The final step in the pit lake modeling process was to execute a series of PHREEQC simulations that 

correspond to each set of annual loads from the mass balance spreadsheet. PHREEQC is an 

equilibrium-based geochemical model that can calculate water quality based on interactions with 

atmospheric gasses, precipitation and dissolution reactions, and adsorption of metals to precipitates 

such as iron oxides (Parkhurst and Appelo 2013). Eight simulations were completed; seven of the 

simulations evaluated Ledbetter Reservoir for different combinations of pit lake stratification and 

mixing. One simulation was completed to evaluate the chemistry of a stratified Champion Pit Lake. 

Table 4.2-7 summarizes the predictive runs for the equilibrium-based geochemical model. 

Table 4.2-7. Pit Lake Modeling Runs 

Scenario Lake Turnover 
Layer 
Exchange 

Timing of Layer 
Exchange (years) 

Lime Addition 

(years) 

1 Ledbetter No No  0–60 

2 Ledbetter No Yes  0–60 

3 Ledbetter Yes Yes  0–5 0–60 

4 Ledbetter Yes Yes 25 and 55 0–60 

5 Ledbetter No No  No 

6 Ledbetter No No  0–100 

7 Champion No No  0–60 

8 Ledbettera Yes NA Fully mixed 0–75 
a Model run 40 from the 2014 Ledbetter model was revised to reflect updated assumptions about PAG 
distribution and weathered highwall thickness.  

Post-Closure Surface Water Quality Evaluation 

A probabilistic analysis was prepared to evaluate potential impacts on surface water quality from 

the Proposed Project. Similar to the 2014 FEIS, the analysis evaluates potential impacts on lower 

Haile Gold Mine Creek and the Little Lynches River downgradient from the mine. Three time periods 

were considered by the analysis including closure year 58 after the start of outflow from Ledbetter 

Reservoir and years 65 and 80. Water quality for the evaluated years was estimated for three flow 

regimes including median flow, annual low flow, and the 7Q10 low flow. Most of the analyses 

assumed stratified lake conditions. One analysis assessed a turnover event occurring 10 years prior 

to lake outflow. 
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4.2.2 Impacts on Water Resources 

4.2.2.1 Groundwater  

Depressurization Pumping Rates, Potential Impacts on Groundwater Levels, and 
Timing of Pit Lake Formation 

The Proposed Project would require dewatering of the open pits and Horseshoe Underground Mine 

during operation and would expand the areas covered by lined facilities including the TSF and PAG 

OSAs. The proposed mine expansion would also increase the area covered by unlined Green OSAs. 

Groundwater pumping for depressurization of the open pits and underground mine would lower 

groundwater levels and alter patterns of groundwater flow near the mine excavations. Groundwater 

levels near the open pits and underground mine would decrease over time during mining and then 

rebound slowly once pumping for depressurization ends. The TSF and PAG OSAs would be high-

density polyethylene (HDPE)-lined facilities with underdrain collection systems that would 

intercept precipitation over their footprints and prevent infiltration (recharge) to groundwater 

during operation and after closure. At the end of mining, the facilities would be drained of excess 

water and capped with HDPE covers and a minimum of 2 feet of growth media. The Green OSAs 

would be unlined facilities that would be reclaimed and revegetated concurrent with mining. The 

final configuration of the OSAs would be alternating benches with an average slope of 3:1 horizontal 

to vertical. 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or the USACE’s 2020 modification to the Applicant’s 2014 DA 

permit. Groundwater levels and patterns of flow near the mine would continue to be affected by 

pumping for pit depressurization. The Duckwood Tailings Storage Facility (DTSF), Johnny’s PAG, 

West PAG, and East PAG would also continue to intercept recharge to groundwater beneath their 

footprints. Operational data for the first 3 years of depressurization pumping for the Mill Zone and 

Snake Pits indicate that the groundwater pumping requirement for depressurization is less than 

predicted in the 2014 FEIS, and groundwater drawdown in areas distal to the pits is less than 

previously modeled (Cardno ENTRIX 2013; NewFields 2018a).  

Proposed Project 

Under the Proposed Project, the currently permitted open pits would be expanded and deepened 

and a new underground mine for the Horseshoe Deposit would be constructed at the northeastern 

edge of the Snake Pit. The deepest planned mining elevation of the currently permitted open pits is 

340 feet bmsl in the Ledbetter Pit. The Proposed Project would extend the depth of mining in the 

Ledbetter Pit to 690 feet bmsl. The deepest proposed mining elevation of the Horseshoe Deposit is 

774 feet bmsl. These changes to the mining plan would require groundwater pumping to 

depressurize the mining excavations to a greater depth than previously planned. The duration of 

pumping for mine depressurization would also be extended from 14 to 16 years. The results of the 

revised groundwater model (NewFields 2018a) indicate that the groundwater pumping rate for 

depressurization is expected to vary between 1.3 and 1.9 million gallons per day (mgd) over the life 

of the mine (Table 4.2-8). The Cardno ENTRIX model (2013) for the currently permitted operation 

predicted depressurization pumping rates between about 1.0 and 3.5 mgd. 
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Table 4.2-8. Predicted Depressurization Pumping Rates for Revised Mine Plan 
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1 2016 20 0 898 918 1.3 

2 2017 142 0 808 950 1.4 

3 2018 317 0 749 1,066 1.5 

4 2019 336 0 741 1,077 1.6 

5 2020 247 370 686 1,303 1.9 

6 2021 261 366 658 1,285 1.9 

7 2022 346 362 414 1,122 1.6 

8 2023 386 364 389 1,139 1.6 

9 2024 378 368 483 1,229 1.8 

10 2025 369 371 464 1,204 1.7 

11 2026 384 375 446 1,205 1.7 

12 2027 520 0 572 1,092 1.6 

13 2028 547 0 640 1,187 1.7 

14 2029 543 0 636 1,179 1.7 

15 2030 738 0 334 1,072 1.5 

16 2031 693 0 270 963 1.4 

gpm = gallons per minute; mgd = million gallons per day 

Pumping for depressurization would lower groundwater levels in the southern portion of the study 

area during mining, and the cone of depression would expand outward from the mining areas before 

becoming approximately stable in year 2027 (Figure 4.2-6). The deepest part of the cone of 

groundwater depression would be centered around the Ledbetter Pit and Horseshoe Underground 

Mine. The maximum combined extent of groundwater drawdown for all years during mining is 

shown in Figure 4.2-7 where it is compared to the maximum extent of drawdown predicted by the 

Cardno ENTRIX model for the 2014 FEIS. Groundwater levels would also be lowered by up to about 

10 feet below the DTSF because the lined facility would intercept precipitation falling on its 

footprint. The lined East and West PAG storage facilities would also intercept precipitation, but 

drawdown below these facilities would be more strongly affected by pit depressurization pumping 

during mining. 

Groundwater levels are predicted to slowly recover to near pre-project levels by about 70 years 

after the end of mining and depressurization pumping (NewFields 2018a). The Leadbetter Pit is 

modeled to reach its overflow elevation of 403 feet above mean sea level (amsl) about 57 years after 

the end of mining. The Champion Pit is modeled to fill to its overflow elevation of 442 feet amsl 

about 54 years after the end of mining. The water level in the Champion Southwest Pit is predicted 

to stabilize at about 426 feet amsl, but not overflow, about 68 years after the end of mining 

(Figure 4.2-5).  
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Figure 4.2-5. Groundwater Drawdown in 2027 
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Figure 4.2-6. Maximum Combined Extent of Groundwater Drawdown for All Years 
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Groundwater levels are not predicted to recover below the DTSF and would be up to 10 feet lower 

than before construction, operation, and closure of the facility. Similarly, groundwater levels below 

the East and West PAG storage facilities are predicted to have long-term residual drawdowns of 25 

to 100 feet after closure. The modeled residual drawdown at 70 years after the end of mining is 

shown in Figure 4.2-8. 

Areas of Potential Groundwater Quality Impact 

The particle tracking model was used to evaluate areas in which groundwater quality may be 

adversely affected by the Proposed Project. During mining, groundwater would flow toward the 

mining areas and would be captured by pit sumps, the underground mine, and depressurization 

wells. Water captured by the pit sumps and the underground mine would be contact water that 

would be sent to the 39 Pond where it would comingle with other contact water. Contact water may 

be used as makeup water at the mill when reclaim water from the DTSF is insufficient. At other 

times, contact water would be sent to the contact water treatment plant (CWTP), where it would be 

treated and released to the FWSA. Water captured by depressurization wells would be a significant 

source of fresh water that would be sent directly to the FWSA. At the end of mining, 

depressurization pumping would cease, and groundwater levels in the mining areas would begin to 

recover. At some point prior to stabilization of the pit lakes, groundwater in the mining areas would 

resume flow southwest toward the Little Lynches River. 

The particle tracking simulations begin 75 years after the end of mining when the pre-mining 

patterns of groundwater flow would be reestablished and pit lake elevations would be stable. Two 

simulations were completed for the analysis: one with particles placed within the three pit lakes and 

horseshoe underground mine, the other with particles placed in areas of backfill. The duration of the 

particle tracking simulations is 50 years. Figure 4.2-9 shows the simulated groundwater flow paths 

and travel times for particles from the pit lakes and underground mine; Figure 4.2-10 shows flow 

paths from areas of backfill. 

With the exception of the southwest part of Ledbetter Reservoir near the spill point into Haile Gold 

Mine Creek, the results of the particle tracking analysis indicate that solutes within the pit lake and 

Horseshoe Underground Mine would stay within the lake and would not be transported in 

groundwater. Transport of solutes in groundwater from Ledbetter Reservoir is simulated to occur 

along the drainage for Haile Gold Mine Creek where the seepage would ultimately discharge as 

baseflow about 3,000 to 4,000 feet south of the pit lake. The travel times in groundwater before 

discharging to the creek are simulated to range from 0 to 50 years, with most of the flow paths 

having travel times of 0 to 10 years. Groundwater transport pathways from the Champion and 

Champion Southwest Pit Lakes is simulated to be toward the southwest with travel times of 10 to 

50 years for solutes that discharge as baseflow to Champion Creek and the Little Lynches River. The 

DTSF and PAG storage areas are not expected to measurably affect groundwater quality outside of 

the footprints of the facilities either during mining or after closure. The facilities would be underlain 

by 60-mil HDPE liners with underdrain collection systems during operation, and capped with 60-mil 

HDPE covers overlain by a minimum of 2 feet of growth media after closure. An analysis of potential 

seepage from the PAG storage areas that assumed good quality control during construction with 2 

liner defects per acre indicates maximum seepage rates of 0.36 and 0.26 gpm from the West PAG 

and East PAG OSAs, respectively (NewFields 2019b).  
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Figure 4.2-7. Water Drawdown Map at 70 Years Post-mining  
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Figure 4.2-8. Simulated Groundwater Flow Paths and Travel Times for Particles from Pit Lakes and Underground Mine   
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Figure 4.2-9. Simulated Groundwater Flow Paths and Travel Times for Particles from Backfilled Areas 
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A similar analysis for the DTSF indicated a potential seepage rate of 0.4 gpm for the facility 

(NewFields 2014). Any potential seepage from the DTSF and PAG storage areas would be captured 

by underdrain systems, which would be monitored during operation and closure to ensure integrity 

and proper function of the system. 

The Green OSAs including the 601, Ramona, James and Hayworth/South OSAs, would be unlined 

facilities that would contain material with low risk of generating acidic or metalliferous runoff and 

seepage. The facilities would be constructed with 3:1 side slopes to limit erosion and promote slope 

stability. Perimeter channels would be installed around the base of each facility to collect sediment 

and runoff that would be managed as noncontact stormwater. Reclamation of the Green OSAs may 

or may not include capping with soil covers. The need for soil covers would be evaluated using test 

plots to determine if vegetation can be successfully established directly on the surface of the green 

overburden. Geochemical testing of green overburden (Chapter 3, Section 3.1, Geology) indicates 

that seepage to groundwater from the OSAs is expected to have near neutral pH and low 

concentrations of metals that meet applicable groundwater standards. Nitrate, a residual from 

blasting agents that is persistent in solution under oxidizing conditions, may be mobile in 

overburden seepage at concentrations that exceed the groundwater standard of 10 milligrams per 

liter (mg/L). 

4.2.2.2 Pit Lake Water Quality 

Under the Proposed Project, the Ledbetter, Champion, and Champion Southwest Pit Lakes would 

have the potential to affect surface water and groundwater quality within the study area. 

Development of the open pits and Horseshoe Underground Mine would expose reactive wall rocks 

to oxidizing conditions that would release acidity, metals, and other constituents into contact water. 

Portions of the final Ledbetter Pit (i.e., the Mill Zone, Haile, Red Hill, and Snake Pits) would be 

partially backfilled with green and yellow class overburden. Yellow and green class overburden 

have moderate and low potential to leach acidity, metals, and other constituents into water, 

respectively. This chemical load would report to the pit lakes where it may precipitate and be 

removed from the water column or migrate away from the pits in groundwater. The Ledbetter and 

Champion Pit Lakes would also discharge to surface water after they fill to their spill points and 

could affect the quality of water in Hail Gold Mine Creek and unnamed tributary 2. 

Ledbetter Pit Lake 

The geochemical analysis for the Ledbetter Reservoir uses the South Pit Lake at the Ridgeway Mine 

as an analog to evaluate the potential for permanent stratification of the lake and to estimate the 

thickness of the upper surface layer. The two sites are located about 30 miles apart and share a 

number of similar characteristics, including geologic setting, climatic conditions, and pit geometries 

that have similar orientation with respect to the prevailing wind direction. Stratification of the South 

Pit Lake has been studied by Flite (2006) and is well documented. The lake has a stable surface layer 

that is about 30 feet thick. The chemistry of the surface layer is dilute compared to the underlying 

layer and is of much better quality. 

Three principal factors influenced the early stratification of the South Pit Lake: a sudden influx of 

nutrients during a runoff event from a recently fertilized and reclaimed area, the discharge of 

relatively low total dissolved solids (TDS) process water into the lake near its surface, and the 

leaching of chemically reactive rocks in the pit walls (Flite 2006). The nutrient-rich runoff event 

initiated stratification of the lake by causing a significant phytoplankton bloom at the surface. The 
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increased photosynthetic activity associated with the phytoplankton resulted in increased formation 

of chemical precipitates in the upper portion of the water column. Upon die-off, the phytoplankton 

sank and stimulated bacterial activity that consumed oxygen and decreased redox conditions near 

the bottom of the lake. Reducing conditions near the lake bottom allowed for resolubilization of 

previously precipitated constituents and induced a strong enough density difference between the 

upper and lower layers to overcome the destabilizing forces of wind and seasonal temperature 

changes at the surface (Flite 2006). The subsequent addition of low TDS water (rain) into the 

surface layer helped to reinforce density stratification of the lake as does the continuing chemical 

loading of reaction products from the pit walls and the precipitation of constituents in the upper 

layer, which sink and are resolubilized, in part, in the lower layer. 

The absence of the primary biogeochemical mechanism at Ledbetter Reservoir that led to rapid 

chemical stratification at the South Pit Lake indicates that such rapid stratification cannot be 

realistically expected at Ledbetter. Secondary, less significant, factors would help promote the 

formation of a stable chemically stratified pit lake, but at a slower rate. Geochemical processes that 

include chemical loading from the pit walls and backfill, precipitation of constituents in the upper 

oxidized portion of the water column, and dissolution of precipitates formed at the surface under 

more reduced conditions near the lake bottom would be similar to those that currently occur in the 

South Pit Lake at the Ridgeway Mine. Diversion of flow into the pit from Haile Gold Mine Creek 

during filling and then through the pit lake once it reaches its overflow level would also add a source 

of low-TDS water to the surface of the lake. Once established, chemical stratification is expected to 

be preserved by the geometry of the pit that would be favorably oriented to the prevailing wind 

direction to minimize the depth of penetration of wave action and would include relatively shallow 

shelf areas that transition into a deep, steep-sided basin near the center of the Ledbetter Pit. 

Ultimately, Ledbetter Pit Lake can stratify, but absent the driving mechanism at the analog site, 

South Pit Lake, rapid stratification (before filling) is problematic. 

Periodic turnover of lakes that are stably stratified during most years may occur. The events can be 

precipitated by unusual climatic events such as hurricanes or prolonged periods of anomalously 

cold temperatures, or by physical events, such as a highwall failure or a large influx of sediment in 

streamflow or runoff. Biogeochemical factors, such as the phytoplankton bloom at South Pit lake, 

also influence the stability of stratification. In general, flow from Haile Gold Mine Creek into or 

through the pit lake is believed to be a factor that would promote stable stratification by providing a 

source of dilute and relatively less-dense water to the surface layer. It is possible, however, that 

energy from the streamflow could have a mixing effect. 

Given the events that would be required for stratification of the South Pit Lake, the Ledbetter Pit 

Lake may not be stratified at the time it initially fills. However, the Ledbetter Reservoir is likely to 

become stratified, but stratification may occur at a later time during its filling than the South Pit. 

Predictive modeling of Ledbetter Reservoir water quality evaluated a number of different scenarios 

that included fully mixed and stratified pit lakes with the addition of lime to regulate pH during 

filling (Schafer and Limnos 2018). The runs for a fully mixed and stratified pit lake without periodic 

turnover or exchange of water between layers bracket the range of potential chemistry that would 

be expected for the lake and are presented in Table 4.2-9. These two scenarios bracket the range of 

expected water quality for Ledbetter Reservoir. 
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Table 4.2-9. Range of Predicted Water Quality for Ledbetter Reservoir (mg/L) 

Constituent 

Predicted Chemistry 57 Years after the 
End of Mining - First Year of Surface 

Discharge 
Predicted Chemistry 100 Years after 

the End of Mining 

Mixed Lake 

Stratified Lake 

Mixed Lake 

Stratified Lake 

Upper 
Layer 

Lower 
Layer 

Upper 
Layer 

Lower 
Layer 

Major Ions and Solution Parameters 

pH (s.u.) 7.64 7.90 NR 4.59 6.91 NR 

Eh (mV) 245 329 -20 425 388 1 

TDS 1,595 332 2,611 676 45 2,453 

Calcium  356 61 558 119 3 458 

Magnesium 68 4 119 30 1 116 

Sodium 12 2 18 6 2 17 

Potassium 11 1 18 5 1 17 

Sulfate 1,059 139 1,637 461 11 1,606 

Bicarbonate 67 107 213 3 13 111 

Chloride 5.4 4.5 6.0 5.2 5 5.9 

Fluoride <0.1 <0.1 <0.1 <0.1 0.1 <0.1 

Boron 0.1 0.1 0.1 0.1 0.1 0.1 

Silicon 12.8 11.3 13.7 10.1 8.2 14.0 

Nutrients 

Nitrogen 0.9 1.4 0.6 0.7 0.6 0.6 

Phosphorous <0.01 <0.01 <0.01 0.04 0.06 <0.01 

Dissolved Metals 

Aluminum 0.006 0.008 0.005 0.559 0.005 0.004 

Antimony 0.007 0.004 0.009 0.006 0.005 0.009 

Arsenic <0.001 <0.001 0.152 0.014 0.001 0.149 

Barium 0.004 0.011 0.004 0.006 0.012 0.003 

Cadmium 0.001 <0.001 0.008 0.002 <0.001 0.009 

Chromium <0.001 <0.001 0.028 0.002 <0.001 0.027 

Copper <0.0001 0.0004 0.2293 0.0235 0.0009 0.2256 

Iron <0.001 <0.001 19.7 32.4 0.001 98.1 

Lead <0.001 <0.001 0.005 0.001 <0.001 0.005 

Manganese 3.6 0.4 6.0 2.1 <0.05 6.9 

Mercury 0.0002 0.0002 <0.0002 0.0002 0.0002 <0.0002 

Nickel 0.005 0.003 0.097 0.014 0.005 0.095 

Selenium <0.001 0.001 0.006 0.002 0.002 0.006 

Thallium 0.012 0.001 0.020 0.006 0.001 0.019 

Zinc 0.008 0.010 0.639 0.077 0.019 0.628 

All concentrations in mg/L unless otherwise noted. 

s.u. = standard units; NR – Not reported by Shafer and Limnos (2018). 

< - Less than the listed method detection limit for the element. 
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Model runs simulate the addition of lime to regulate the pH during filling from 0 to 60 years. 

Bolded values exceed lowest numeric standard for surface water or groundwater listed in Chapter 3, Affected 
Environment, Table 3.2-1. 

Review of geochemical modeling results in Table 4.2-9 indicates that the quality of water released to 

Haile Gold Mine Creek from a stratified pit lake would be better than water from a fully mixed pit 

lake. Under stratified conditions, water in the surface layer during the first year of outflow is 

predicted to have moderate concentrations of total dissolved solids (330 mg/l) consisting primarily 

of sulfate (139 mg/L) bicarbonate (107 mg/L) and calcium (61 mg/L). Modeled trace metal 

concentrations are generally below applicable standards (Chapter 3, Section 3.2, Water Resources, 

Table 3.2-1) with mercury and thallium being predicted to be present at levels of potential 

regulatory concern. Model results suggest that the total dissolved solids concentration of the surface 

layer would decrease with time, but trace metal concentrations would remain relatively constant. 

The quality of water in the lower layer would be poorer than in the upper layer, but this water 

would not be exposed at the surface and would not flow into Haile Gold Mine Creek. The total 

dissolved solids concentration of the lower layer during year 57 is modeled to be 2,611 mg/L, and 

antimony, arsenic, cadmium, copper, lead, nickel, selenium, thallium, and zinc concentrations are 

predicted to exceed numeric water quality criteria in Table 3.2-1. 

Water in a fully mixed pit lake during the first year of outflow is modeled to have a total dissolved 

solids concentration of 1,595 mg/L that decreases to 676 mg/L at 100 years after the end of mining. 

Antimony, cadmium, mercury, and thallium concentrations in the mixed lake are predicted to exceed 

numeric water quality criteria in Table 3.2.1 at the onset of outflow, and antimony, arsenic, 

cadmium, lead, mercury, thallium, and zinc concentrations are predicted to exceed water quality 

standards 100 years after the end of mining. The pH of the mixed pit lake is projected to decrease 

from 7.64 to 4.59 standard units (s.u.) within about 43 years after the lake reaches its overflow level. 

This change is related to the simulated addition of lime during filling, which is discontinued in model 

year 60. Water in Haile Gold Mine Creek has naturally occurring low pH that averages 4.5 s.u. based 

on 141 samples collected between 2012 and 2018 (Chapter 3, Section 3.2.2.1, Surface Water 

Resources). The model results indicate that the mixed lake would require roughly twice as much 

lime as the stratified lake to maintain circum-neutral pH during filling. 

Results of the analysis for the Ledbetter Pit Lake are affected by uncertainty associated with the 

hydrologic and geochemical inputs to the model and assumptions for chemical equilibrium, redox 

conditions, and the limnologic characteristics of the lake. For these reasons, the values presented in 

Table 4.2-9 should not be viewed as precise estimates of uncertain future conditions, but as the best 

interpretation of the likely range of outcomes based on available data.  

The predicted water quality for water that would be discharged to surface water upon filling of the 

lake is very similar for both the mixed and stratified conditions for trace constituents (i.e., antimony, 

manganese and nickel), some of which are commonly regulated constituents. 

Champion and Champion Southwest Pit Lakes 

The expected water quality of the Champion Pit Lake was modeled using the same methodology that 

was used for Ledbetter Pit Lake. The much smaller Champion Southwest Pit Lake was not modeled 

explicitly, and it is assumed that its water quality would be similar to that of the Champion Pit. The 

Champion and Champion Southwest Pits would be located close to each other and unlike the 

Ledbetter Pit, they would not be partially backfilled with green and yellow class overburden. The 

modeled scenarios for the Champion Pit included runs for fully mixed and stratified pit lakes with 
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the addition of lime to regulate pH during filling (Schafer and Limnos 2018). Model results for the 

Champion Pit Lake are presented in Table 4.2-10. 

Table 4.2-10. Range of Predicted Water Quality for the Champion Reservoir 

Constituent 

Predicted Chemistry 54 Years after the 
End of Mining - First Year of Surface 

Discharge 
Predicted Chemistry 100 Years after 

the End of Mining 

Mixed Lake 

Stratified Lake 

Mixed Lake 

Stratified Lake 

Upper Layer Lower Layer Upper Layer Lower Layer 

Major Ions and Solution Parameters 

pH (s.u.) 7.75 7.79 7.19 4.62 7.69 6.55 

Eh (mV) 239 336 -27 423 342 10 

TDS 1,049 839 1,455 739 435 1,128 

Calcium  190 143 268 107 67 158 

Magnesium 17 14 22 14 7 20 

Sodium 4 4 3 4 5 3 

Potassium 3 2 3 1 1 3 

Sulfate 725 557 868 560 257 779 

Bicarbonate 81 88 251 3 67 82 

Chloride 2.8 2.9 2.7 2.7 2.8 2.6 

Fluoride <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Boron 0.1 0.1 0.1 0.1 0.1 0.1 

Silicon 22.5 22.4 22.6 22.0 21.1 22.6 

Nutrients 

Nitrogen 2.2 3.9 0.8 2.7 5.5 0.8 

Phosphorous <0.1 <0.1 <0.1 0.02 <0.1 <0.1 

Dissolved Metals 

Aluminum 0.006 0.007 0.004 0.809 0.006 0.004 

Antimony 0.003 0.002 0.003 0.002 0.002 0.002 

Arsenic <0.001 <0.001 0.274 0.039 <0.001 0.246 

Barium 0.004 0.004 0.004 0.005 0.002 0.004 

Cadmium 0.001 <0.001 0.004 0.001 <0.001 0.004 

Chromium <0.001 <0.001 0.039 0.006 <0.001 0.0378 

Copper 0.0002 0.0002 0.3993 0.0582 0.0006 0.3606 

Iron <0.001 <0.001 8.7 18.9 <0.001 53.9 

Lead <0.001 <0.001 0.006 0.001 <0.001 0.0052 

Manganese 1.8 1.3 2.2 1.5 0.6 2.0 

Mercury 0.0002 <0.0002 0.0002 0.0002 <0.0002 0.0002 

Nickel 0.005 0.004 0.070 0.018 0.004 0.065 

Selenium <0.001 <0.001 0.004 0.001 0.001 0.004 
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Constituent 

Predicted Chemistry 54 Years after the 
End of Mining - First Year of Surface 

Discharge 
Predicted Chemistry 100 Years after 

the End of Mining 

Mixed Lake 

Stratified Lake 

Mixed Lake 

Stratified Lake 

Upper Layer Lower Layer Upper Layer Lower Layer 

Thallium 0.001 0.001 0.002 0.001 0.001 0.002 

Zinc 0.018 0.015 0.752 0.147 0.013 0.680 

All concentrations in mg/L unless otherwise noted. 

s.u. = standard units 

< - Less than the listed method detection limit for the element. 

Model runs simulate the addition of lime to regulate the pH during filling from 0 to 60 years. 

Bolded values exceed lowest numeric standard for surface water or groundwater listed in Chapter 3, Affected 
Environment, Table 3.2-1. 

Review of geochemical modeling results in Table 4.2-10 indicates that the quality of surface 

discharge from a stratified Champion Pit Lake would be better than water from a fully mixed pit 

lake. The Champion Southwest Pit Lake is not expected to discharge to surface water. Under 

stratified conditions, water in the surface layer during the first year of outflow is predicted to have 

moderately elevated concentrations of total dissolved solids (839 mg/l) consisting primarily of 

sulfate (557 mg/L), calcium (143 mg/L) and bicarbonate (88 mg/L). Modeled trace metal 

concentrations are generally below applicable standards (Chapter 3, Section 3.2, Water Resources, 

Table 3.2-1) with the exception of thallium which is predicted to be present at levels of potential 

regulatory concern. Similar to Ledbetter Reservoir, model results suggest that the total dissolved 

solids concentration of the surface layer would decrease with time, but trace metal concentrations 

would remain relatively constant. The quality of water in the lower layer would be poorer than in 

the upper layer, but this water would not be exposed at the surface and would not discharge to 

unnamed drainage 2. The total dissolved solids concentration of the lower layer during year 54 is 

modeled to be 1,455 mg/L, and arsenic, cadmium, copper, lead, mercury, nickel, thallium, and zinc 

concentrations are predicted to exceed numeric water quality criteria in Table 3.2-1. 

Water in a fully mixed pit lake during the first year of outflow is modeled to have a total dissolved 

solids concentration of 1,049 mg/L that decreases to 739 mg/L at 100 years after the end of mining. 

Cadmium, mercury, and thallium concentrations in the mixed lake are predicted to exceed numeric 

water quality criteria in Table 3.2.1 at the onset of outflow, and arsenic, cadmium, copper, lead, 

mercury, nickel, thallium, and zinc concentrations are predicted to exceed water quality standards 

100 years after the end of mining. The pH of the mixed pit lake is projected to decrease from 7.75 to 

4.62 s.u. within about 46 years after the lake reaches its overflow level. This change is related to the 

simulated addition of lime during filling, which is discontinued in model year 60. 

Water quality predictions for the Champion and Champion Southwest Pit Lakes are affected by the 

same sources of uncertainty as the Ledbetter Pit Lake and should not be viewed as precise estimates 

of future conditions, but as the best interpretation of the likely range of outcomes based on available 

data. 

4.2.2.3 Surface Water 

The numerical groundwater model prepared by NewFields (2018a) and surface water analysis 

prepared by ERC (2018a) were used to evaluate potential impacts on runoff and surface water flow 
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by the Proposed Project. Details of the groundwater model and surface water analysis are discussed 

in Section 4.2.2.1, Groundwater. 

No Action Alternative 

Under the No Action Alternative, the Applicant would continue to develop the mine as currently 

permitted. Mining-related disturbances in study area watersheds would be the same as described in 

the 2014 FEIS and the 2020 mine modification to the Applicant’s 2014 DA permit. Groundwater 

pumping for mine depressurization would continue to reduce baseflow to streams near open pits, 

and potential impacts on surface water quality and temperatures would still occur. However, recent 

monitoring data suggest that the current mining-related impacts on baseflow are less than predicted 

by the 2014 FEIS.  

Proposed Project 

The Proposed Project has the potential to affect surface water resources by modifying the runoff 

characteristics of the watershed, reducing baseflow to streams, and altering water quality and 

temperature. These impacts could result from land disturbance, groundwater pumping for mine 

depressurization, stream diversions, impoundments, channel modifications, and discharges from pit 

lakes and National Pollutant Discharge Elimination System outfalls. 

Watershed Alteration 

Watershed disturbances under the proposed mine expansion would include changes in topography, 

soil permeability, vegetative cover, and the routing and storage of water in the study area. Activities 

that would cause direct and indirect impacts on drainages in the study area from the currently 

permitted mining operation are identified in the 2014 FEIS (Chapter 4, Environmental Consequences, 

Section 4.1, Approach to Environmental Analysis, Table 4.1-1). Drainages in which direct and indirect 

impacts would change under the Proposed Project are identified in Table 4.2-11 of this SEIS. 

Watershed alteration under the No Action Alternative and Proposed Project are described in Table 

4.2-12. Stream disturbances and areas of land that would change under the Proposed Project are 

summarized in Section 4.3, Soils, Table 4.3-11. Cumulative percent disturbances that would change 

under the Proposed Project are summarized in Section 4.4, Floodplains, Table 4.4-12. 

Active Mining Period 

Under the Proposed Project, 86.22 acres of the watershed would be disturbed during mining and 

927 acres would be intercepted and isolated from area streams. A total of 13,124 linear feet of 

streams would be lost or diverted, and there would be one point of surface water discharge from the 

CWTP. Cumulative percent disturbances of subwatersheds in the study area would range from 0 to 

98.5 percent. The cumulative percent of disturbance for all watersheds in the study area would be 

20 percent. 
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Table 4.2-11. Direct Impacts on Surface Water that would Change under the Proposed Project 
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1. Upper Camp Branch Creek D D D I D    D D     

2. Lower Camp Branch Creek I I I I I    I I     

3. Unnamed tributary 1 near Camp Branch Creek    I           

4. Champion Creek D   D           

5. Unnamed tributary 2 near southern side of Champion Pit D   D           

6. Unnamed tributary 3 near southwestern side of Ramona OSA D D D D  D         

7. Unnamed tributary 4 near middle of Ramona OSA D D D D  D         

8. Unnamed tributary 5 near southeastern side of Ramona OSA I D D I  D         

9. Upper Haile Gold Mine Creek D D D D  D D D   D   D 

10. Haile Gold Mine Creek within mining area D D D D D D D D   D  D D 

11. Lower Haile Gold Mine Creek D D D D  D     I D D  

12. Unnamed tributary 8 southeast of project boundary D   I  D  D       

13. Buffalo Creek               

14. Little Lynches River between Camp Branch Creek and Haile 
Gold Mine Creek 

I I I I I I   I I I    

15. Unnamed tributaries 6 and 7 and Little Lynches River 
between Haile Gold Mine Creek and unnamed tributary 8 

I I I I I I I I I I I I I I 

16. Little Lynches River below unnamed tributary 8 I I I I I I I I I I I I I I 

Green shaded cells indicate drainages in which currently permitted direct impacts on surface water would change under the Proposed Project. 

D = direct impacts; I = indirect impacts 
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Table 4.2-12. Watershed Alteration under the No Action Alternative and Proposed Project  

Project 
Activity/Feature 

No Action Alternative Proposed Project 

Permitted Active 
Mining Impacts 

Permitted Post-
Mining/Reclamation Impacts 

Proposed Active Mining 
Impacts 

Proposed Post-
Mining/Reclamation 
Impacts 

Haul Roads and 
Service Roads 

8 stream crossings 

193 acres disturbed 

2 stream crossings 

185 acres reclaimed 

8 acres disturbed for access 
road to major facilities 

6 additional stream crossings  
76.2 acres of new 
disturbance  

3 stream crossings  
76.2 acres of new 
disturbance reclaimed  

Runoff Diversion 
Facilities 

~23 miles of diversion ~23 miles of diversion 
reclaimed 

Approximately 1 mile of 
diversion  

Approximately 1 mile of 
diversion reclaimed  

Sedimentation 
Ponds 

~27 acres of 
sedimentation ponds 

~27 acres reclaimed 8.3 of new disturbance acres  8.3 acres of new 
disturbance reclaimed  

Pit and Mine 
Development 

362 acres intercepted 

7, 920 feet of stream 
lost 

1 stream discharge 

182 acres backfilled 

180 acres of open pits 

115 acres of flow through pit 
lakes 

22 acres of full containment pit 
lake 

56 acres of exposed pit wall 

No stream discharge 

320.4 acres of new 
disturbance  
3,519 feet of additional 
stream lost  

0.3 acre backfilled  

Channel 
Modifications and 
Diversions 

8,131 feet of stream 
diverted 

13-acre detention 
structure 

7,656 feet of stream reclaimed 

475 feet of stream lost 
(subsumed by Ledbetter 
reservoir) 

13 acres reclaimed 

49.3 acres of new detention 
water storage  

14.2 acres of new 
disturbance reclaimed 
when converted to low-
head dam 

Green Overburden 
Storage Areas 

488 acres disturbed 

7973 feet of stream lost 

488 acres reclaimed 

7,128 feet of stream lost 

363.7 acres new disturbance  
2,841 feet of additional stream 
lost  
0.2 acre of pond lost  

363.7 acres of new 
disturbance reclaimed  

PAG Storage Areas 159 acres intercepted 

13 acres of collection 
ponds (465 and 469) 

1,003 feet of stream lost 

159 acres reclaimed 

13 acres of passive treatment 
cells 

1,003 feet of stream lost 

215.6 acres new disturbance  
1,989feet of additional stream 
lost  
1.8 acres of pond lost  

215.6 acres of new 
disturbance reclaimed  
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Project 
Activity/Feature 

No Action Alternative Proposed Project 

Permitted Active 
Mining Impacts 

Permitted Post-
Mining/Reclamation Impacts 

Proposed Active Mining 
Impacts 

Proposed Post-
Mining/Reclamation 
Impacts 

Growth Media 
Storage Areas 

103 acres disturbed 103 acres reclaimed 1.7 acres of additional 
disturbance  

1.7 acres of additional 
disturbance reclaimed  

Tailings Storage 
Facility 

93 acres disturbed 

406 acres intercepted 

2.3 acres of underdrain 
collection pond 

6,230 feet of stream lost  

499 acres reclaimed 

2.3 acres of passive treatment 
cells 

6,230 feet of stream lost 

157.6 acres additional 
disturbance  
6,820 feet of additional 
stream lost  

157.6 acres of additional 
disturbance reclaimed  
6,820 feet of additional 
stream lost  
  

Holly and Hock 
TSF Borrow Areas 

172 acres disturbed 172 acres reclaimed 157.6 acres of new 
disturbance 

157.6 acres of additional 
disturbance reclaimed 

Mill Site and Utility 
Pond 

118 acres disturbed 118 acres reclaimed 11.1 acres additional 
disturbance  

  

Contact Water 
Treatment Plant 

1 stream discharge 1 or 2 stream discharges 
depending on makeup of 
draindown 

Same as No Action 
Alternative  

Same as No Action 
Alternative  
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Post-Mining Period 

With the exception of access roads that would be required for post-mining activities, disturbed areas 

in the watershed would be closed, graded for stability, and revegetated during reclamation. Pit lakes 

would occupy approximately 456 acres, and 13,124 linear feet of stream would be covered by 

overburden storage facilities. Table 4.2-13 shows changes to permitted watershed disturbances 

under the Proposed Project. 

Table 4.2-13. Changes to Currently Permitted Percent Watershed Disturbances under the 
Proposed Project 

Subwatershed 
No Action 
Alternative (%) 

Proposed Project 
(LOM) (%) 

1. Upper Camp Branch Creek 33.6 41.1 

2. Lower Camp Branch Creek 0.0 0.0 

3. Unnamed tributary 1 near Camp Branch Creek 0.0 0.0 

4. Champion Creek 12.8 13.4 

5. Unnamed tributary 2 near southern side of 
Champion Pit 

26.5 34.6 

6. Unnamed tributary 3 near southwestern side of 
Ramona OSA 

55.5 57.1 

7. Unnamed tributary 4 near middle of Ramona OSA 88.0 88.6 

8. Unnamed tributary 5 near southeastern side of 
Ramona OSA 

46.7 46.7 

9. Upper Haile Gold Mine Creek 24.3 41.5 

10. Haile Gold Mine Creek within mining area 79.0 98.5 

11. Lower Haile Gold Mine Creek 26.2 42.0 

12. Unnamed tributary 8 southeast of project boundary 0.4 22.8 

13. Buffalo Creek 0.1 0.2 

14. Little Lynches River between Camp Branch Creek 
and Haile Gold Mine Creek 

0.0 0.0 

15. Unnamed tributaries 6 and 7 and Little Lynches 
River between Haile Gold Mine Creek and unnamed 
tributary 8 

0.0 0.0 

16. Little Lynches River below unnamed tributary 8 0.0 0.0 

Total for all subwatersheds 14 20 

LOM = life of mine 

Impacts on Runoff and Groundwater Baseflow to Streams and Total Streamflow  

Active Mining Period  

Impacts on runoff and groundwater baseflow to streams and total streamflow within the Analysis 

Area would be caused by watershed disturbances, construction of the FWSA, pit lakes, channel 

diversions, groundwater pumping for pit depressurization, and discharge from the CWTP. 

Depending on the stream segment, water flows would either increase or decrease based on the net 

effects of activities within the subwatersheds. 
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Tables 4.2-14 through 4.2-16 summarize the predicted percent changes in average annual runoff, 

baseflow, and total streamflow at assessment points during mining and closure of the site under the 

Proposed Project. Predicted average monthly and annual releases of water from the Fresh Water 

Storage Area to Haile Gold Mine Creek during operation are summarized in Table 4.2-17. Predicted 

changes to average streamflow in Haile Gold Mine Creek at assessment point N, and the Little 

Lynches River at assessment points O, Q, and T include releases from the freshwater reservoir 

during mining (Table 4.2-16) and diversion of 340 gpm (0.76 cubic feet per second [cfs]) from upper 

Haile Goldmine Creek into the Ledbetter Pit Lake during filling. Tables 4.2-14 through 4.2-16 are 

based on average annual flows, and it is noted that impacts could be greater during low flow years 

or seasonal period of low flow. Stream segments that would have negligible, moderate, or major 

impacts related to changes in baseflow or total streamflow are shown in Figure 4.2-11 and Figure 

4.2-12. Negligible impacts are defined as less than 10 percent change in average annual baseflow or 

streamflow. Moderate impacts are defined as 10 to 20 percent change, and major impacts are 

greater than 20 percent change. 

In general, impacts on streamflows under the Proposed Project would be slightly larger compared to 

the No Action Alternative because of the increased footprints of the Ledbetter Pit and lined PAG and 

TSFs. The creation of the FWSA would also reduce average streamflows in Haile Gold Mine Creek 

compared to the No Action Alternative by impoundment of water behind the detention structure for 

use in the mining operation. 

Post Mining Period 

After mining, baseflows eventually would return to near natural conditions once groundwater 

pumping to depressurize mining excavations ceases and groundwater elevations rebound to near 

pre-mining levels. All areas except the pit lakes would again contribute runoff after disturbed areas 

have been reclaimed. Flows from the CWTP would decline during the post-mining period, as seepage 

from the West and East PAG storage areas and the TSF declined to the point that these flows would 

be treated passively and discharged or land applied. Long-term, minor changes in streamflow may 

occur due to evaporation from open water surfaces and loss of flow storage capacity due to 

sedimentation in the pit lakes. However, these impacts would be similar to the No Action 

Alternative. 

Changes to streamflow would be major for Haile Gold Mine Creek and all of the unnamed tributaries 

to the Little Lynches River with the exceptions of unnamed tributaries 6 and 7, and the lower 

segment of unnamed tributary 8. Impacts on average annual streamflow in Camp Branch Creek 

downstream of the TSF would be moderate to negligible. The upper reaches of Camp Branch Creek 

would be covered by the reclaimed TSF and would no longer flow at the surface. Long-term impacts 

on flow in the Little Lynches River would be negligible during mining and after reclamation of the 

site. The formation of Ledbetter Reservoir would permanently affect flow in Haile Gold Mine Creek. 

Average flows in the creek would be reduced by 62.7 percent from the pre-mining condition during 

filling of the lake and then would increase to 144.4 percent of the average pre-mining flow once the 

pit lake reaches its overflow level about 57 years after the end of mining. 
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Table 4.2-14. Predicted Percent Change in Average Runoff to Assessment Points during Mining and 
after Closure under the Proposed Project 

Assessment 

Point 

Pre-mining 

Runoff (cfs) 

Mining Year  

Percent Changea 

Closure Year 

Percent Changea 

2020 2022 2027 2031 2041 2056 2100 

A 1.21 91.7 91.7 91.7 91.7 100.0 100.0 100.0 

B 1.59 93.5 93.5 93.5 93.5 100.0 100.0 100.0 

C 12.73 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

D 0.07 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

E 0.22 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

F 0.12 100.0 100.0 100.0 125.0 83.3 83.3 83.3 

G 0.05 113.3 113.3 106.7 106.7 100.0 100.0 100.0 

H 0.05 125.0 125.0 116.7 116.7 100.0 100.0 100.0 

I 0.04 118.2 118.2 118.2 118.2 100.0 100.0 100.0 

J 0.97 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

K 15.84 99.5 99.5 99.5 99.7 99.9 99.9 99.9 

L 0.93 108.3 108.3 108.3 108.3 100.0 100.0 100.0 

M 1.53 92.0 88.7 82.2 82.2 68.0 68.0 96.7 

N 1.83 93.3 91.9 85.1 85.1 95.6 95.6 95.6 

O 17.67 98.9 98.7 97.9 98.1 99.4 99.4 99.4 

P 0.24 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Q 17.90 98.9 98.7 98.0 98.1 99.5 99.5 99.5 

R 0.81 100.0 109.1 109.1 109.1 100.0 100.0 100.0 

S 0.06 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

T 18.77 98.9 99.2 98.4 98.6 99.5 99.5 99.5 

U 3.48 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
a  Values greater than 100 percent indicate increased runoff. Values less than 100 percent indicate reduced 
runoff. 

cfs = cubic feet per second 
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Table 4.2-15. Predicted Percent Change in Average Baseflow to Assessment Points during Mining 
and after Closure under the Proposed Project 

Assessment 

Point 

Pre-mining 

Baseflow 

(cfs) 

Mining Year 

Percent Changea 

Closure Year 

Percent Changea 

2020 2022 2027 2031 2041 2056 2100 

A 0.90 85.9 85.9 80.8 80.8 81.1 81.1 81.1 

B 1.46 92.0 92.0 88.6 88.8 88.4 88.4 88.4 

C 21.90 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

D -0.01 187.9 187.9 210.4 189.3 200.0 200.0 200.0 

E 0.19 91.2 90.6 3.6 80.2 57.9 68.4 84.2 

F 0.05 87.8 88.2 0.0 39.4 20.0 20.0 60.0 

G <0.00 57.6 74.0 -21.4 19.3 100.0 100.0 100.0 

H 0.02 22.7 23.6 3.6 13.9 0.0 0.0 0.0 

I 0.01 84.2 80.3 43.9 76.6 0.0 0.0 100.0 

J 0.61 99.9 99.8 90.4 99.1 96.7 98.4 100.0 

K 24.21 99.3 99.3 98.0 98.9 98.6 98.8 99.0 

L 0.64 36.7 29.6 44.0 52.3 50.0 56.3 70.3 

M 1.26 -25.0 -18.6 -14.1 -1.6 0.0 0.0 31.7 

N 1.71 -29.0 -10.8 -7.4 1.7 1.2 2.9 47.4 

O 25.92 90.9 92.1 91.0 92.5 92.2 92.4 95.6 

P 0.19 99.8 99.1 99.2 100.1 100.0 100.0 100.0 

Q 26.11 90.9 92.1 91.1 92.6 92.2 92.5 95.7 

R 1.07 79.6 78.6 82.5 91.3 80.4 85.0 92.5 

S 0.07 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

T 27.25 90.5 91.6 90.8 92.5 91.8 92.2 95.6 

U 3.63 99.8 99.8 99.7 99.7 99.7 99.7 99.7 
a  Values greater than 100 percent indicate increased baseflow. Positive values less than 100 percent indicate 
reduced baseflow. Negative values indicate stream losses to groundwater. 

cfs = cubic feet per second 
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Table 4.2-16. Predicted Percent Change in Total Average Streamflow at Assessment Points during 
Mining and after Closure under the Proposed Project 

Assessment 

Point 

Pre-mining 

Streamflow 

(cfs) 

Mining Year 

Percent Changea 

Closure Year 

Percent Changea 

2020 2022 2027 2031 2041 2056 2100 

A 2.11 89.1 89.1 86.7 86.7 91.5 91.5 91.5 

B 3.05 91.8 91.8 90.2 91.5 94.8 94.8 94.8 

C 34.63 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

D 0.06 83.3 83.3 66.7 83.3 83.3 83.3 83.3 

E 0.40 97.5 95.0 55.0 92.5 82.5 87.5 102.5 

F 0.16 100.0 100.0 75.0 100.0 62.5 68.8 75.0 

G 0.05 120.0 120.0 100.0 100.0 100.0 100.0 100.0 

H 0.07 85.7 85.7 85.7 85.7 71.4 100.0 71.4 

I 0.05 120.0 120.0 120.0 120.0 100.0 100.0 100.0 

J 1.58 99.4 99.4 96.2 99.4 98.7 99.4 100.0 

K 40.05 99.3 99.3 98.5 99.2 99.1 99.3 99.5 

L 1.57 79.0 76.4 82.2 85.4 79.6 82.8 88.5 

M 2.79 44.8 47.0 47.7 53.0 37.3 37.3 144.4 

N 3.53 71.1 115.0 106.2 117.6 50.1 51.0 133.1 

O 43.58 97.0 100.6 99.1 100.7 95.2 95.3 102.2 

P 0.43 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Q 44.02 97.0 100.6 99.1 100.7 95.2 95.4 102.2 

R 1.88 88.3 92.0 94.1 98.9 88.8 91.0 95.7 

S 0.13 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

T 46.02 96.7 100.2 98.9 100.6 94.9 95.2 101.9 

U 7.12 99.9 99.9 99.9 99.9 99.9 99.9 99.7 
a  Values greater than 100 percent indicate increased streamflow. Values less than 100 percent indicate reduced 
streamflow. 

cfs = cubic feet per second 

 

Table 4.2-17. Predicted Average Monthly and Annual Release Rates from the Fresh Water Storage 
Area (cfs) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

2020 0.44 1.10 0.99 0.99 2.00 1.67 1.01 0.60 0.82 0.81 1.49 2.14 1.17 

2022 2.38 2.46 3.32 3.22 2.79 2.25 1.92 2.02 1.82 1.99 2.18 2.86 2.43 

2027 2.53 2.65 2.50 2.46 2.33 1.97 1.60 1.69 1.39 1.74 1.83 2.75 2.12 

2031 2.95 2.77 2.40 1.96 2.40 2.18 2.31 2.40 2.00 2.49 2.23 2.34 2.37 

cfs = cubic feet per second 
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Figure 4.2-10. Maximum Extent of Annual Average Baseflow Reductions in Streams during Mining
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Figure 4.2-11. Maximum Changes in Total Streamflows during Mining 
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Impacts on Stream Temperatures 

The general discussions in the 2014 FEIS about impacts on stream temperatures during the active 

and post mining periods (pages 4.6-29 and 4.6-30) are the same for the Proposed Project and are 

incorporated by reference in this SEIS. 

Active Mining Period  

Most streams in the study area would not experience thermal changes or incremental impacts 

(Cedar Creek Associates 2019). Temperature changes in Upper Haile Gold Mine Creek could occur as 

a result of decreased water volume in the streams or creation of a lotic environment during 

operations. The magnitude of temperature alteration would be similar to the assessment in the 2014 

FEIS.  

Post-Mining Period 

Lower flow volumes in in Haile Gold Mine Creek would persist post-mining during filling of the 

Ledbetter Reservoir and may result in a small incremental increase in stream temperature (Cedar 

Creek Associates 2019).  

Impacts on Surface Water Quality 

The Proposed Project could result in water quality impacts during and after mining that have the 

potential to affect wetlands and streams in the study area, and in some cases, downstream waters 

outside of the project boundary. Impacts would primarily occur in Haile Gold Mine Creek, Camp 

Branch Creek, and the tributaries that flow into the Little Lynches River. The discussion of potential 

water quality impacts presented in Chapter 4, Section 4.6.5.3 of the 2014 FEIS is still relevant and is 

incorporated in the SEIS by reference. An updated probabilistic analysis was prepared by Schafer 

and ERC (2019) for the Proposed Project to evaluate potential post-mining impacts on lower Haile 

Gold Mine Creek and the Little Lynches River. Details of the analysis are discussed in Section 4.2.1.2, 

Methods of Analysis. The results of the analysis are presented in the following sections. 

Active Mining Period 

Potential impacts on water quality during mining are described in Chapter 4, Section 4.6.5.3 of the 

2014 FEIS and are incorporated here by reference. 

Post-Mining Period 

The discussion of post-mining water quality impacts presented in Section 4.6.5.3 of the 2014 FEIS is 

still relevant and is incorporated here by reference. The updated probabilistic mass balance analysis 

for the Proposed Project considers surface water quality at two locations, the mouth of Haile Gold 

Mine Creek, and the Little Lynches River immediately down gradient of Haile Gold Mine Creek. 

Three time periods are considered by the analysis including closure year 58 after the start of 

outflow from Ledbetter Reservoir and years 65 and 80. Water quality for the evaluated years was 

estimated for three flow regimes including median flow, annual low flow, and the 7Q10 low flow 

(i.e., the 7-day average flow that occurs less than once in 10 years, about 1 percent on the flow 

frequency curve). Most of the analyses assumed stratified lake conditions. One analysis assessed a 

turnover event occurring 10 years prior to lake outflow. Each simulation consisted of 1,000 model 
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realizations using independently selected stochastic inputs. Model results were evaluated by 

comparison to pre-mining baseline conditions and are presented in Table 4.2-18 and Table 4.2-19. 

Table 4.2-18. Predicted Impacts on Water Quality in Haile Gold Mine Creek above Little Lynches River 
(mg/L) 

Constituent Background 

Stratified Pit Lake 
Mixed Pit 

Lake 

Median 
Flow 

Annual 

Low Flow 

Year 58 

7Q10 

Flow 

Year 65 

7Q10 

Flow 

Year 80 

7Q10 

Flow 

Year 58 

7Q10 

Flow 

Major Ions 

TDS 64 339 356 348 280 172 1,009 

Calcium  5 68 72 71 57 32 231 

Magnesium 2 8.2 7.0 5.5 4.6 3.4 47.6 

Sodium 3 2.7 2.7 2.7 2.6 2.3 9.3 

Potassium 1 2.0 1.9 1.7 1.6 1.4 8.3 

Sulfate 29 163 167 161 132 84 616 

Bicarbonate 5 100 113 113 79 34 74 

Chloride 5 5 5 5 5 5 6 

Fluoride 1.00 0.19 0.04 0.02 0.02 0.02 0.08 

Boron 0.10 0.10 0.10 0.10 0.10 0.10 0.08 

Silicon 11.00 10.20 10.30 10.16 9.79 9.19 11.56 

Nutrients 

Nitrogen 0.26 0.94 1.03 1.02 0.96 0.74 1.03 

Phosphorous 0.10 0.06 0.03 0.01 0.01 0.01 0.01 

Dissolved Metals 

Aluminum 0.2900 0.0789 0.0353 0.0200 0.0193 0.0172 0.0180 

Antimony 0.0050 0.0048 0.0047 0.0046 0.0047 0.0048 0.0060 

Arsenic 0.0025 0.0013 0.0007 0.0003 0.0004 0.0004 0.0003 

Barium 0.0160 0.0119 0.0115 0.0113 0.0112 0.0114 0.0060 

Cadmiuma 0.0005 0.0006 0.0005 0.0004 0.0004 0.0005 0.0012 

Chromium 0.0050 0.0028 0.0015 0.0007 0.0016 0.0028 0.0008 

Copperb 0.0050 0.0028 0.0017 0.0011 0.0015 0.0016 0.0013 

Iron 0.7300 1.0763 0.7103 0.3319 0.4388 0.8031 0.3326 

Lead 0.0015 0.0003 0.0001 0.0001 0.0002 0.0002 0.0001 

Manganese 0.6500 0.5143 0.4427 0.3262 0.2686 0.1827 1.5516 

Mercuryc 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

Nickel 0.0072 0.0062 0.0052 0.0043 0.0046 0.0049 0.0114 

Selenium 0.0025 0.0010 0.0008 0.0008 0.0012 0.0017 0.0009 

Thalliumd 0.0010 0.0020 0.0017 0.0013 0.0013 0.0013 0.0086 

Zinc 0.0230 0.0238 0.0187 0.0154 0.0168 0.0211 0.0340 

Bolded values exceed lowest numeric standard for surface water or groundwater listed in Table 3.2-1. 
a  Cadmium results are affected by the method detection limit of input values and results at or below 0.0005 mg/L 
should be interpreted to be less than the method detection limit. 
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b  Copper results are affected by the method detection limit of input values and results at or below 0.005 mg/L 
should be interpreted to be less than the method detection limit. 
c  Mercury results are affected by the method detection limit of input values and results at or below 0.0002 mg/L 
should be interpreted to be less than the method detection limit. 
d  Thallium results are affected by the method detection limit of input values and results at or below 0.001 mg/L 
should be interpreted to be less than the method detection limit. 

Table 4.2-19. Predicted Impacts on Water Quality in Little Lynches River Below Confluence with Haile 
Gold Mine Creek (mg/L) 

Constituent Background 

Stratified Pit 

Lake 
Mixed Pit 

Lake 

Median 
Flow 

Annual 

Low Flow 

Year 58 

7Q10 

Flow 

Year 65 

7Q10 

Flow 

Year 80 

7Q10 

Flow 

Year 58 

7Q10 

Flow 

Major Ions 

TDS 69 128 157 218 183 128 553 

Calcium  5 18 25 39 32 19 121 

Magnesium 2.7 3.9 4.1 4.2 3.8 3.1 25.6 

Sodium 5.8 5.7 5.6 5.2 5.1 5.0 8.5 

Potassium 2.5 2.6 2.5 2.2 2.1 2.0 5.5 

Sulfate 7 37 53 87 72 48 319 

Bicarbonate 24 41 52 71 54 31 51 

Chloride 5.27 5.20 5.25 5.31 5.33 5.33 5.57 

Fluoride 1.00 0.85 0.74 0.50 0.51 0.51 0.54 

Boron 0.10 0.10 0.10 0.10 0.10 0.10 0.09 

Silicon 13.69 13.64 13.36 12.30 12.07 11.72 12.94 

Nutrients 

Nitrogen 0.27 0.49 0.58 0.73 0.69 0.59 0.73 

Phosphorous 0.10 0.12 0.11 0.08 0.08 0.08 0.08 

Dissolved Metals 

Aluminum 0.0847 0.0623 0.0519 0.0390 0.0387 0.0376 0.0379 

Antimony 0.0050 0.0048 0.0047 0.0046 0.0046 0.0047 0.0053 

Arsenic 0.0025 0.0023 0.0020 0.0014 0.0014 0.0014 0.0014 

Barium 0.0205 0.0201 0.0193 0.0169 0.0168 0.0169 0.0139 

Cadmiuma 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0009 

Chromium 0.0050 0.0056 0.0049 0.0035 0.0039 0.0045 0.0035 

Copperb 0.0050 0.0048 0.0043 0.0034 0.0036 0.0037 0.0035 

Iron 0.6807 0.7383 0.6755 0.4915 0.5494 0.7574 0.4916 

Lead 0.0015 0.0013 0.0011 0.0008 0.0009 0.0009 0.0008 

Manganese 0.1417 0.1925 0.2141 0.2317 0.1981 0.1456 0.8630 

Mercuryc 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

Nickel 0.0052 0.0053 0.0053 0.0055 0.0057 0.0057 0.0093 

Selenium 0.0025 0.0022 0.0020 0.0016 0.0018 0.0021 0.0017 

Thalliumd 0.0010 0.0012 0.0012 0.0012 0.0011 0.0011 0.0049 
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Constituent Background 

Stratified Pit 

Lake 
Mixed Pit 

Lake 

Median 
Flow 

Annual 

Low Flow 

Year 58 

7Q10 

Flow 

Year 65 

7Q10 

Flow 

Year 80 

7Q10 

Flow 

Year 58 

7Q10 

Flow 

Zinc 0.0203 0.0212 0.0203 0.0181 0.0188 0.0210 0.0275 

Bolded values exceed lowest numeric standard for surface water or groundwater listed in Table 3.2-1. 
a  Cadmium results are affected by the method detection limit of input values and results at or below 0.0005 mg/L 
should be interpreted to be less than the method detection limit. 
b  Copper results are affected by the method detection limit of input values and results at or below 0.005 mg/L 
should be interpreted to be less than the method detection limit. 
c  Mercury results are affected by the method detection limit of input values and results at or below 0.0002 mg/L 
should be interpreted to be less than the method detection limit. 
d  Thallium results are affected by the method detection limit of input values and results at or below 0.001 mg/L 
should be interpreted to be less than the method detection limit. 

 

The results of the surface water quality analysis for Haile Gold Mine Creek for the stratified pit lake 

scenario indicate that concentrations for major ions including calcium, sulfate, and bicarbonate are 

likely to have the most significant increases at median flows. Among metals, cadmium, mercury, and 

thallium are calculated to exceed water quality standards in Table 3.2-1. However, the calculated 

values cadmium and mercury are approximately equal to the method detection limit of the input 

values for the analysis and should be interpreted as being at or below the detection limit, rather 

than as potential exceedances. Thallium concentrations in Haile Gold Mine Creek under the median, 

low flow, and 7Q10 flow regimes are expected to increase modestly and exceed human health 

criteria for the consumption of water and organisms (0.00024 mg/L) and organisms only (0.00047 

mg/L). For the mixed lake condition under the 7Q10 flow regime, antimony, cadmium and thallium 

are predicted to be present in Haile Gold Mine Creek at concentrations that exceed aquatic life or 

human health standards in Table 3.2-1. The primary sources of chemical loading to Haile Gold Mine 

Creek from the Proposed Project assuming a stratified Ledbetter Reservoir is shown in 

Figure 4.2-13. 
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Figure 4.2-12. Sources of Chemical Loading to Haile Gold Mine Creek at Median Flow during First 
Year of Outflow from Ledbetter Reservoir    

The results of the surface water quality analysis for Little Lynches River for the stratified pit lake 

scenario indicate that most major ions including magnesium, sodium, potassium, bicarbonate, 

chloride, boron, fluoride, nitrate, phosphate and silica are not expected to be significantly affected by 

mine discharges during the post mining period. Only calcium, sulfate, and TDS show modest 

increased concentrations in the river below Haile Gold Mine Creek. Calcium and sulfate, the major 

components of TDS, are reaction products of neutralized acid rock drainage. All metals except 

manganese were within 20 percent of baseline values (Schafer and ERC 2019). Average manganese 

concentrations in the Little Lynches River below Haile Gold Mine Creek are expected to increase 

from the baseline of about 0.14 mg/L to 0.19 and 0.23 mg/L for the median and 7Q10 flow regimes, 

respectively, during the first year of outflow from Ledbetter Reservoir under stratified conditions. 

Thallium concentrations in the river under the median, low flow, and 7Q10 flow regimes are 

expected to increase slightly and exceed human health criteria for the consumption of water and 

organisms (0.00024 mg/L) and organisms only (0.00047 mg/L). For the mixed pit lake scenario, 

cadmium and thallium are predicted to exceed aquatic standards in Chapter 3, Section 3.2, Water 

Resources, Table 3.2-1 for the 7Q10 flow regime.  

4.2.2.4 Water Supply 

Potential impacts on groundwater and surface water uses by the currently permitted project were 

addressed in the 2014 FEIS by surveying existing wells, springs, and ponds in the study area; water 

uses downstream of the Project; and public water suppliers in the Little Lynches River basin. This 

information has been reviewed and updated for the following analysis. The updated groundwater 

model (NewFields 2018a) and surface water analysis (ERC 2018a) were used to estimate the degree 
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to which streamflows and groundwater levels would be affected by the Proposed Project. Details of 

the groundwater model and surface water analysis are discussed in Section 4.2.1.2, Methods of 

Analysis, Numerical Groundwater Model. 

No Action Alternative 

Under the No Action Alternative, the Applicant would continue to develop the mine as currently 

permitted. Mining-related disturbances to watersheds in the study area would be the same as 

described in the 2014 FEIS and 2020 mine modification to the Applicant’s 2014 DA permit. 

Groundwater pumping for mine depressurization would continue to reduce baseflow to streams 

near open pits, and potential impacts on water supplies would still occur.   

Proposed Project 

The Proposed Project has the potential to affect water supplies by modifying runoff characteristics 

of the watershed, reducing baseflow to streams, lowering groundwater levels, and altering water 

quality. These impacts could result from land disturbance, groundwater pumping for mine 

depressurization, stream diversions, impoundments, channel modifications, and discharges from pit 

lakes and NPDES outfalls. Potential impacts on surface water supplies were evaluated by estimating 

the changes to streamflow in the Little Lynches River that would occur downstream from the 

Proposed Project (ERC 2018a). Impacts on wells, ponds, and springs used for water supply are 

evaluated based on the predicted groundwater drawdowns from the updated groundwater model 

(NewFields 2018a). 

Active Mining Period 

Estimated changes to average annual streamflow in three reaches of the Little Lynches River below 

the Proposed Project in 2031 are summarized in Table 4.2-20. This time period corresponds to the 

planned end of mining and represents the maximum predicted impacts on streamflow during 

mining. The locations of the evaluated stream segments are shown in Figure 4.2-14.  

Table 4.2-20. Estimated Changes to Average Annual Streamflow in Three Reaches of the Little Lynches 
River at the End of Mining in 2031 

Map ID Stream Segment Baseflow Runoff 
Mine 
Discharge Total Flow 

A Little Lynches River 
between Camp Branch 
Creek and Haile Gold 
Mine Creek 

-0.26 cfs 

(-1.07%) 

-0.06 cfs 

(-0.38%) 

0 -0.32 cfs 

(-0.80%) 

B Little Lynches River 
between Haile Gold Mine 
Creek and unnamed 
tributary southeast of the 
project boundary 

-1.94 cfs 

(-7.43%) 

+2.24 cfs 

(+12.51%) 

+2.37 +2.67 cfs 

(+6.07%) 

C Little Lynches River 
downstream of unnamed 
tributary southeast of the 
project boundary 

-2.13 cfs 

(-7.79%) 

+2.41 cfs 

(+12.91%) 

+2.37 +2.65 cfs 

(+5.76%) 

cfs = cubic feet per second 
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Figure 4.2-14. Locations of Evaluated Stream Segments 
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It is estimated that during mining, the Proposed Project would change average annual streamflows 

in the Little Lynches River by -0.32 to 6.07 percent from the pre-mining condition depending on the 

stream segment. The impacts would range from a slight reduction in streamflow between Camp 

Branch Creek and Haile Gold Mine Creek (reach A) caused by decreased runoff and baseflow from 

the Camp Branch Creek Drainage and unnamed tributaries 1 through 8 (Figure 4.2-1) to increased 

streamflow below Haile Gold Mine Creek (reaches B and C) caused by increased runoff from 

disturbed areas and surface water discharge from the mine. The estimates are based on average 

annual flows, and during dry or drought periods, reductions to reach A may comprise a greater 

percentage of the total streamflow, and increases to reaches B and C are expected to be less because 

of reduced runoff and less water would be released from the mine. Conversely, percent flow 

reductions to reach A would be less during wet periods, and increases in flow in reaches B and C 

would be greater. 

Surface Water Users—Permitted Withdrawals (>3 mgm) 

No permitted surface water withdrawals are reported to be present within the study area or within 

50 miles downstream of the Proposed Project. A surface water withdrawal is defined as a public 

water system withdrawing surface water in excess of 3 million gallons during any 1 month (mgm) or 

any other person withdrawing surface water in excess of 3 million gallons during any 1 month from 

a single intake or multiple intakes under common ownership within a 1-mile radius from any one 

existing or proposed intake (S.C. Code Ann. 49-4-20(11)). SCDHEC records indicate that no 

agricultural, domestic, industrial, commercial, or institutional surface water withdrawals are known 

to be located in the water supply study area (SCDHEC 2012a, 2012b). This includes potential 

withdrawals from streams within the project boundary and the Little Lynches River immediately 

downstream of the project boundary. Therefore, the Proposed Project would not cause impacts on 

existing permitted surface water withdrawals. Although not within the 50-mile distance that was 

evaluated for the water supply impact analysis, three permitted withdrawals are located more than 

100 miles downstream from the Project on the Waccamaw River, Pee Dee River, and Black Creek 

(SCDHEC 2012a, 2012b). These intakes receive flow from the Little Lynches River, but would not be 

adversely affected because the downstream flow rates are considerably greater, and flow in the 

Little Lynches River below the mine is predicted to increase because of the Proposed Project 

development. 

Surface Water Users—Other Withdrawals (<3 mgm) 

A review of information in the second South Carolina State Water Assessment (Wachob et al. 2009) 

for the 2014 FEIS did not identify specific users withdrawing water from the Little Lynches River 

immediately downstream of the Proposed Project. However, unidentified users could expect 

changes in water available for withdrawal, ranging from a 0.32 percent decline to a 6.07 percent 

increase in available flow during project operations. These percent changes in average annual 

streamflow would be reduced in a downstream direction as flow increases within the Little Lynches 

River and into the Lynches River, and may be proportionally larger or smaller during dry or wet 

periods of the year.  

Water Suppliers 

Several small utilities provide public water service to residents and businesses in the project 

vicinity. Impacts on the operations of these utilities involving surface water uses would not occur, as 

each of these utilities withdraws their source water upstream of the study area. These utilities, 
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however, may play a role in mitigating the potential impacts associated with project operations, 

should they occur. Appendix G of the 2014 FEIS suggests that appropriate mitigation activities 

would take place if a well or withdrawal in the surface water study area is determined to have been 

adversely affected by Project operations. For instance, mitigation for a dry or inoperable residential 

well might consist of Haile’s arranging to connect the affected landowner to the nearest water 

system.  

Ponds and Springs 

The Water Resources Inventory: Haile Gold Mine – Wells, Springs, and Ponds (Kennedy Consulting 

Services 2013) identified 18 ponds and springs that are used for water supply or other beneficial 

uses within a 2-mile radius of the Proposed Project (Table 4.2-21 and Figure 4.2-15). A summary of 

the predicted drawdown at the wells, ponds and springs is presented in Table 4.2-22. Modeled 

groundwater drawdown contours at the end of mining in 2031 are shown in Figure 4.2-15. 

Table 4.2-21. Ponds and Springs Used for Water Supply and Other Beneficial Uses in the Groundwater 
Supply Study Area 

Map 
ID County Type Status Water Use 

Pond Area 

(acres) 

Pond Depth 

(feet) 

Spring Flow 

(cfs) 

1 Kershaw Spring Inactive Unknown -- -- Unknown 

2 Kershaw Spring Inactive Unknown -- -- Unknown 

3 Lancaster Pond Active Fishing 0.3 10 -- 

4 Lancaster Pond Active Fishing 0.5 10 -- 

5 Lancaster Pond Active Irrigation 0.9 10 -- 

6 Lancaster Spring Active Irrigation -- -- 0.5 

7 Lancaster Pond Active Irrigation 1.1 5 -- 

8 Lancaster Pond Active Wildlife 1.4 5 -- 

9 Lancaster Pond Active Irrigation 3.0 20 -- 

cfs = cubic feet per second 

Table 4.2-22. Potential Impact of Groundwater Drawdown on Ponds and Springs Used for Water 
Supply and Other Beneficial Uses in the Groundwater Supply Study Area 

Map 

ID 
Drawdown 
Mining Year 31 Potential for Impacts  

1 < 5 feet Low to moderate. Drawdown coupled with dry or drought conditions 
would be unlikely to impair these shallow ponds. 2 

3 

< 5 feet 

Low. These ponds are based on high CPS with minimal low permeable 
liners. They are each approximately 10 feet deep. Dry or drought 
conditions may reduce the pond level but unlikely to drain the ponds. 

4 

5 

6 < 5 feet Unknown. Impacts are possible depending on the source of the spring. 
Shallow aquifer may be more vulnerable during dry or drought conditions. 
Further investigation may be required. 

7 < 5 feet Low. This pond is only 5 to 7 feet deep. Dry or drought conditions would 
likely impair this shallow pond. 

8 
-- 

Ponds would be eliminated by construction of West PAG. 

9 
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Figure 4.2-15 Modelled Groundwater Drawdown Contours at the End of Mining in 2031 
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Wells 

A total of 39 private wells are identified within a 2-mile radius of the proposed mine expansion 

(Kennedy Consulting Services 2013). The permitted uses for the wells and construction details are 

summarized in Table 4.5-4 of the 2014 FEIS. Based on estimates from the updated groundwater 

model (NewFields 2018a), the Proposed Project would cause different amounts of groundwater 

drawdown at each location, potentially affecting the function of the wells and their future ability to 

supply water. The predicted impacts on the wells at the end of mining in 2031 are summarized in 

Table 4.2-23. The well locations and predicted groundwater drawdown in 2031 are shown in 

Figure 4.2-16.  

Table 4.2-23. Potential Impacts on Private Groundwater Wells in the Groundwater Supply Study 
Area (2031) 

Map 
ID 

Water Service 
Available Status 

Predicted 
Drawdown at End of 
Mining (2031) 

Potential for Impacts on 
Well Function 

1 No Active <5 feet Low to moderate. 
Drawdown coupled with dry 
or drought conditions would 
be unlikely to impair this 
shallow well. 

2 No Active <5 feet  Low. These are deep wells 
with pumps that are likely 
set deep enough to avoid 
impacts.  

3 No Active <5 feet -- 

4 No Active <5 feet -- 

5 No Active <5 feet Low to moderate. 
Drawdown coupled with dry 
or drought conditions has a 
small likelihood of impairing 
these shallow wells.  

6 No Active <5 feet -- 

7 No Active <5 feet -- 

8 No Active <5 feet Low. These are deep wells 
with pumps that are likely 
set deep enough to avoid 
impacts up to 5 feet.  

9 No Active <5 feet -- 

10 BRWC Inactive 5–10 feet Likely low, but well 
specifications are not 
known.  

11 BRWC Inactive 5–10 feet Low to moderate. 
Drawdown coupled with dry 
or drought conditions has a 
small likelihood of impairing 
this shallow well.  

12 No Active <5 feet Low. These are deep wells 
with pumps that are likely 
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Map 
ID 

Water Service 
Available Status 

Predicted 
Drawdown at End of 
Mining (2031) 

Potential for Impacts on 
Well Function 

set deep enough to avoid 
impacts of up to 10 feet.  

13 BRWC Active <5 feet -- 

14 BRWC Active <5 feet -- 

15 BRWC Active 5–10 feet -- 

16 BRWC Active 5–10 feet -- 

17 BRWC Active <5 feet Low to moderate. 
Drawdown coupled with dry 
or drought conditions has a 
small likelihood of impairing 
this shallow well.  

18 No Active <5 feet -- 

19 BRWC Unknown <5 feet -- 

20 Unknown Unknown <5 feet Low. These are deep wells 
with pumps that are likely 
set deep enough to avoid 
impacts of up to 5 feet.  

21 Unknown Unknown <5 feet -- 

22 No Active <5 feet -- 

23 Kershaw Active 50–100 feet Moderate. Drawdown 
coupled with dry or draught 
conditions could become 
inoperable or dry during 
mining.  

24 Kershaw Inactive 50–100 feet Well abandoned and pump 
removed.  

25 BRWC Active <5 feet Low. This is a deep well with 
a pump that is likely set 
deep enough to avoid 
impacts of up to 10 feet.  

26 N/A Inactive 5–10 feet Well abandoned and pump 
removed.  

27 LCW&SD Active 5–10 feet Moderate. Drawdown 
coupled with dry or drought 
conditions could impair 
production capacity of this 
shallow well.  

28 Kershaw Inactive <5 feet Likely low, but well 
specifications are not 
known.  

29 LCW&SD Active <5 feet Low. These are deep wells 
with pumps that are likely 
set deep enough to avoid 
impacts of up to 5 feet.  

30 LCW&SD Active <5 feet -- 
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Map 
ID 

Water Service 
Available Status 

Predicted 
Drawdown at End of 
Mining (2031) 

Potential for Impacts on 
Well Function 

31 N/A Inactive 25–50 feet Well abandoned with the 
exception of Ponds 8 and 9 
pump removed.  

32 Unknown Unknown <5 feet Low to moderate. 
Drawdown coupled with dry 
or drought conditions has a 
small likelihood of impairing 
this shallow well.  

33 Unknown Unknown <5 feet Low. Pump is set at a depth 
of 100 feet.  

34 N/A Inactive 25–50 feet Well abandoned and pump 
removed.  

35 N/A Inactive <5 feet Well abandoned and pump 
removed.  

36 LCW&SD Inactive <5 feet Moderate. Drawdown 
coupled with dry or drought 
conditions could impair 
production capacity of this 
shallow well.  

37 LCW&SD Unknown <5 feet Low. Pump is set at a depth 
of 100 feet.  

38 N/A Monitoring <5 feet Low. This is a deep 
monitoring well without a 
pump.  

39 N/A Inactive N/A Well is on the future 
location for HGM-West PAG. 

BRWC = Bethune Rural Water Company; LCW&SD = Lancaster County Water and Sewer District;  
Kershaw = Town of Kershaw Municipal Water Supply; N/A = not applicable 
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Figure 4.2-16. Well Locations and Predicted Groundwater Drawdown in 2031 
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Water Quality 

The potential impacts of the Proposed Project during mining on the quality of water supplies is 

similar to those identified in Section 2.5.2.3 the 2014 FEIS, which is incorporated here by reference. 

Post Mining Period 

At the end of mining in 2031, groundwater pumping for mine depressurization would cease, surface 

disturbances would be reclaimed, groundwater levels would start to slowly recover to near their 

pre-mining elevations, and the lakes in the Ledbetter, Champion, and Champion Southwest 

Reservoirs would begin to form. The Ledbetter and Champion Pit Lakes would overflow and 

discharge to Haile Gold Mine Creek and the Little Lynches River at about 57 and 54 years after the 

end of mining, respectively. Estimated changes to average annual streamflow in the Little Lynches 

River below the Proposed Project at 70 years after mine closure are summarized in Table 4.2-24. 

The locations of the evaluated stream segments are shown in Figure 4.2-14. 

Table 4.2-24. Estimated Changes to Average Annual Streamflow in Three Reaches of the Little 
Lynches River at 70 Years after Mine Closure 

Map ID 
Stream 
Segment Baseflow Runoff 

Mine 
Discharge Total Flow 

A Little Lynches 
River between 
Camp Branch 
Creek and 
Haile Gold 
Mine Creek 

-0.24 cfs 

(-0.99%) 

+0.02 cfs 

(+0.13%) 

0 -0.22 cfs 

(-0.55%) 

B Little Lynches 
River between 
Haile Gold 
Mine Creek 
and unnamed 
tributary 
southeast of 
the project 
boundary 

-1.13 cfs 

(-4.33%) 

+2.08 cfs 

(+11.61%) 

0 +0.95 cfs 

(+2.16%) 

C Little Lynches 
River 
downstream of 
unnamed 
tributary 
southeast of 
the project 
boundary 

-1.31 cfs 

(-4.79%) 

+2.19 cfs 

(+11.73%) 

0 +0.88 cfs 

(+1.19%) 

cfs = cubic feet per second 

It is estimated that 70 years post closure, the Proposed Project would change average annual 

streamflows in the Little Lynches River by -0.55 to 2.16 percent from the pre-mining condition 

depending on the stream segment. The impacts would range from a slight reduction in streamflow 

between Camp Branch Creek and Haile Gold Mine Creek (reach A) caused by decreased runoff and 

baseflow from the Camp Branch Creek Drainage and unnamed tributaries 1–8 (Figure 4.2-1) to 

increased streamflow below Haile Gold Mine Creek (reaches B and C) caused by increased runoff 
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from disturbed areas and discharge from the pit lakes. The estimates are based on average annual 

flows, and during dry or drought periods, reductions to reach A may comprise a greater percentage 

of the total streamflow, and increases to reaches B and C are expected to be less because of reduced 

runoff and less water would be released from the mine. Conversely, percent flow reductions to reach 

A would be less during wet periods and increases in flow in reaches B and C would be greater. 

Surface Water Users –Permitted Withdrawals (>3 mgm) 

No surface water withdrawals are permitted within 50 miles downstream of the Proposed Project. 

Therefore, the Project would not cause impacts on existing surface water withdrawals after closure. 

Surface Water Users –Other Withdrawals (<3 mgm) 

Other users that withdraw water from the Little Lynches River immediately downstream of the 

Project have not been identified, but they could expect changes in water availability that range from 

about -0.55 to 2.16 percent of the pre-mining flows at 70 years after mine closure. These percent 

changes in average annual streamflow would be reduced in a downstream direction as flow 

increases within the Little Lynches River and into the Lynches River, and may be proportionally 

larger or smaller during dry or wet periods of the year. 

Water Suppliers 

Several small utilities provide public water service to residents and businesses near the Proposed 

Project. Post closure impacts on the operations of these utilities involving surface water uses would 

not occur, as each of these utilities withdraws their source water upstream of the study area.  

Ponds and Springs 

Groundwater levels near ponds and springs identified in Table 4.2-22 would slowly recover after 

mining, and at 70 years post closure, would be at approximately the same elevations as during the 

pre-mining period. With the exception of the two ponds that would be eliminated by construction of 

the West PAG (map IDs 7 and 8 in Figure 4.2-15) long-term impacts on ponds and spring used as 

water supplies are not expected after mine closure. 

Wells 

Groundwater levels near wells identified in Table 4.2-23 would slowly recover after mining, and at 

70 years post closure, are predicted to be within about 5 feet or less of the pre-mining elevations.  

With the exception of the well shown at map ID 39 in Figure 4.2-16, long-term impacts on the 

function of the wells as water supplies are not expected after mine closure. The well at map ID 39 

would be eliminated by the construction of the West PAG. 

 Water Quality 

The long-term potential impacts of the Proposed Project during mining on the quality of water 

supplies is similar to those identified in Section 2.5.2.3 the 2014 FEIS groundwater, which is 

incorporated here by reference. 
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4.2.3 Impact Summary 

Impacts on water resources from the Proposed Project would be similar to those listed in Tables 

4.4-3 and 4.4-13 of the 2014 FEIS, which are incorporated in the SEIS by reference. New data and 

analysis developed since 2014 have modified some of the conclusions of the original analysis with 

respect to the following. 

⚫ Groundwater pumping requirements for depressurization of the open pits and underground 

mine for the Proposed Project would be lower than previously modeled. 

⚫ The area of influence for groundwater drawdown associated with depressurization pumping 

would be smaller than previously modeled. 

⚫ Baseflow reductions and impacts on stream flows would be less than previously modeled. 

⚫ The pit lakes would fill at slower rates than previously modeled. 

⚫ The quality of water discharged from pit lakes would likely be better than previously modeled. 

4.2.4 Mitigation for Impacts 

The Applicant intends to follow the same avoidance and minimization measures described in the 

2014 FEIS under Section 4.3.4, Mitigation for Impacts on Groundwater, Section 4.3.4.1, Applicant’s 

Proposed Avoidance and Minimization Measures, Section 4.4.4, Mitigation for Impacts on Surface 

Water Hydrology and Water Quality, and Section 4.4.4.1, Applicant’s Avoidance and Mitigation 

Measures, for the Proposed Project. 

4.2.4.1 Additional Potential Mitigation Measures 

Mitigation for impacts on water resources in Sections 4.3.4 and 4.4.4 of the 2014 FEIS are still 

relevant and are incorporated by reference in the SEIS. These include Section 4.3.4, Mitigation for 

Impacts on Groundwater, Section 4.3.4.2, Additional Potential Mitigation Measures, Section 4.4.4, 

Mitigation for Impacts on Surface Water Hydrology and Water Quality, Section 4.4.4.2, Additional 

Potential Mitigation Measures, for the Proposed Project. 

An additional mitigation measure for the Proposed Project may include the use of engineering 

controls to dissipate the energy of water diverted from Haile Gold Mine Creek into Ledbetter 

Reservoir during filling to help promote stratification of the lake and improve water quality in the 

surface layer. 
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4.3 Soils 
The primary issues related to soil resources include the following: potential erosion impacts, 

availability of suitable soils and growth media for revegetation, potential for successfully restoring 

post-mining land uses, and stabilization of site drainage. The Proposed Project could result in direct 

impacts on soils including loss of soils and surface materials as a result of excavation and 

construction of facilities, including expansion of the open pit, TSF, OSAs, FWSD, mill, and associated 

roads. Soils and surface materials could be eroded due to project surface disturbance activities and 

associated changes to slopes and drainage patterns at the site. Long-term changes in soil type and 

cover across the study area resulting from changes in the landscape could also occur. 

4.3.1 Methods and Approach 

The methods and approach for the analysis of direct and indirect impacts on soils described in 

Section 4.2.1, Methods, of the 2014 FEIS are the same for the Proposed Project and incorporated by 

reference in the SEIS. 

4.3.2 Impacts on Soils 

4.3.2.1 Loss of Soils and Surface Material 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

Mining operations, reclamation, and closure activities within the 4,552 acres of private land owned 

by the Applicant would continue under the terms and current permits and approvals as authorized 

by SCDHEC and USACE. As described in Chapter 4, Section 4.2.3.1, Loss of Soils and Surface Materials, 

of the 2014 FEIS, direct impacts on soils would occur from removal and disturbance of soils and 

surface material within 57 percent (2,612 acres) of the project boundary over 15 years.  

Proposed Project 

Under the Proposed Project, direct impacts would result from the removal and disturbance of soils 

and surface material within 70 percent (3,863 acres) of the 5,484 acres of the project boundary over 

16 years.  

Expanding the existing and authorized open mining pits and haul roads would result in the removal 

and relocation of soil and surface material for a combined area of approximately 1,399 acres for the 

eight pits by the end of the mining period. Construction and expansion of the one TSF, four OSAs, 

four Growth Media Storage Areas (GMSAs), associated haul roads, and support facilities would result 

in relocation of soils and surface material from the open pits and haul roads and would have a 

combined surface disturbance of 2,615 acres within the project boundary.  

Growth media would be salvaged from stripping operations and would be stored in the four GMSAs 

with total footprint of 200 acres for future reclamation of OSAs, PAG cells, TSF, and other support 

facilities. Approximately 207 M tons (39.2 percent) of overburden from excavating pits would be 

stored in OSAs with total footprint of 700 acres. Approximately 113.5 M tons (21.5 percent) of 
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overburden would be used to backfill four pits. Approximately 56.6 M tons (10.7 percent) of 

excavated overburden would be used to expand the TSF from 524 acres to 632 acres.  

The Applicant would reclaim the mine site to meet SCDHEC Bureau of Land and Waste Management, 

Division of Mining and Solid Waste Management, Mining and Reclamation Program requirements. 

These requirements include reclaiming the site to provide stable, vegetated, post-mining landforms 

except for pit lakes and associated pit highwalls, and any roads that would remain for post-mining 

reclamation and monitoring activities and land uses. Reclamation would be performed concurrently 

with mining operations when possible or would be performed after mining and processing are 

completed. The Applicant submitted a revised reclamation plan with the mine permit application to 

SCDHEC (Wood 2020). Additional details regarding reclamation of the various mine facilities are 

summarized in Chapter 2, Section 2.3.7, Reclamation, with additional details provided in Appendix H 

(Wood 2020).  

Soils and surface materials excavated for mine expansion activities would be reused as described 

above; therefore, the potential loss of these materials is negligible.  

4.3.2.2 Impacts from Erosion 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

As described in Section 4.2.3.2, Impacts from Erosion, of the 2014 FEIS, temporary direct impacts 

would result in soil erosion from loss of vegetation and the creation of the TSF, seven OSAs, roads, 

and support facilities; however, implementation of the reclamation plan would reduce impacts from 

erosion (USACE 2014). 

Proposed Project 

The qualitative analysis for impacts from erosion for active mining described in Section 4.2.3.2, 

Impacts from Erosion, of the 2014 FEIS is the same for the Proposed Project and incorporated by 

reference in the SEIS, with the following exceptions. 

Under the Proposed Project, temporary erosion could result from increased surface disturbance and 

changes in slope and drainage patterns that would result from the mine expansion, including 

expanded TSF, OSAs, and support facilities. The erosion K value of soils in the study area are shown 

in Figure 3.3-2 and Figure 3.3-3 and shows the drainage class of the soils in the study area. As 

described in Chapter 3, Affected Environment, Section 3.3.2.2, Piedmont Soils, Herndon silt loam 

present along the southeast border of the study area has a high K value and is susceptible to erosion 

by water.  

The Proposed Project would extend the active mining and processing period from 15 to 16 years, 

which would extend the period in which temporary impacts from erosion would occur. Additionally, 

the expansion of the existing Hayworth OSA into the proposed South OSA, the existing JPAG OSA into 

the proposed West PAG OSA, and the expansion and conversion of the existing Robert OSA (Green 

overburden classification) into a second PAG facility (East PAG) would increase surface disturbance 

and change runoff amounts and drainage patterns that could result in a slight increase in soil 

erosion in this area. All other direct and indirect impacts on soils and surface materials from erosion 

would be the same as those described for active mining in the 2014 FEIS. Direct and indirect impacts 
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on soils and surface materials from erosion would be limited by implementation of engineering 

design standards, stormwater controls, concurrent reclamation, best management practices, 

revegetation, etc. in accordance with the approved Reclamation Plan by SCDHEC (Wood 2020: 

Appendix H). Therefore, impacts would be temporary and moderate until reclamation and 

revegetation has been completed. 

4.3.2.3 Changes in Soil Type and Cover 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

As described in Section 4.2.3.3, Changes in Soil Type and Cover, of the 2014 FEIS, direct permanent 

impacts would result in alteration of soil types and cover, and loss of mineral resources found in the 

soils in the study area.  

Proposed Project 

Soil quality is an inherent soil resource characteristic involving aeration, permeability, texture, 

salinity and alkalinity, fertility, microbial populations, and other physical and chemical 

characteristics that influence plant growth and establishment. Project-related soil disturbance 

would affect the existing quality of native soils. Growth media excavation, transport and storage, and 

redistribution would modify existing soil structure, would affect aeration and permeability, and 

likely would reduce microbial populations. Modification of the soil resource may result in an 

irretrievable loss of soil productivity, physical structure, and ecological function for disturbed areas. 

Successful reclamation would reduce these effects to achieve a stable, vegetated, post-mining land 

use.  

Impacts related to changes in soil type and cover under the Proposed Project would be the same as 

those described in Section 4.3.3.3, Changes in Soil Type and Cover, of the 2014 FEIS. Impacts would 

be slightly greater under the Proposed Project due to increased surface disturbance and the 

extended active mining period.  

4.3.3 Impact Summary 

The Proposed Project would result in loss of soils and surface material from construction of mining 

facilities and excavation during the active mining period. Indirect impacts would result from the 

ability of the soil to sustain vegetation due to long-term changes in soil type and cover. Table 4.3-1 

summarizes the potential impacts on soils for both alternatives. 
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Table 4.3-1. Summary of Impacts Related to Soils 

Impact No Action Alternative Proposed Project 

Impacts on 
soils 

No additional disturbance to soils 
beyond what was disclosed in the 
2014 FEIS and currently 
permitted mine activities by 
SCDHEC. 

Loss of soils from removal, relocation, and 
disturbance of approximately 4,060acres of 
soils. Suitable topsoil and growth media 
would be salvaged and stockpiled during 
ground-disturbing activities for use in 
reclamation. 

Impacts from 
erosion 

No additional impacts from soil 
erosion beyond what was 
disclosed in the 2014 FEIS and 
currently permitted mine 
activities by SCDHEC. 

Temporary soil erosion due to loss of 
vegetation from expansion of pits, TSF, OSAs, 
PAG facilities, and support facilities. 

Changes in 
soil type and 
cover 

No additional impacts from soil 
erosion beyond what was 
disclosed in the 2014 FEIS and 
currently permitted mine 
activities by SCDHEC. 

Permanent alteration of soil type and cover 
due to surface disturbance activities from 
expansion of mine facilities. 

SCDHEC = South Carolina Department of Health and Environmental Control 

4.3.4 Mitigation for Impacts 

4.3.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

The Applicant intends to follow the same avoidance and minimization measures described in 

Section 4.2.5.1, Applicant’s Proposed Avoidance and Minimization Measures, of the 2014 FEIS for the 

Proposed Project. 

4.3.5 References 

U.S. Army Corps of Engineers. 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.  

Haile Gold Mine, Inc. 2018. Appendix A: Detailed Project Description for the Proposed Haile Gold 

Mine Expansion (Revision 1). December 12, 2018. 

Wood Environment & Infrastructure Solutions. 2020. Reclamation Plan, Haile Gold Mine, 

OceanaGold Corporation. Prepared by Wood Environment & Infrastructure Solutions, Denver, 

CO, April 30, 2020. 
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4.4 Floodplains 
The Proposed Project has the potential to directly affect floodplains by physically altering the 

floodplain through surface disturbance activities and placement of waste rock, growth media 

stockpiles, and mine facilities in floodplains. These activities have the potential to affect the 

floodplain’s ability to pass flood flows. Alterations in the drainages affected by the Proposed Project 

could indirectly affect water level elevations in the floodplains through changes in runoff rates and 

concentrations that could result in a rise in water level elevations in the floodplain during 

stormwater events. 

4.4.1 Methods and Approach 

The methods and approach for the analysis of direct and indirect impacts described in Chapter 4, 

Section 4.5, Water Supply and Floodplains, and Section 4.5.1.2, Floodplain Encroachment and 

Inundation, of the 2014 FEIS is the same for the Proposed Project and incorporated by reference in 

the SEIS. 

4.4.2 Impacts on Floodplains 

4.4.2.1 No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit, 

and mining operations, reclamation, and closure activities would occur within the 4,540 acres of 

private land owned by the Applicant as described in the 2014 FEIS. Direct and indirect impacts on 

floodplains would continue under the No Action Alternative as described in the 2014 FEIS, which 

concluded no direct impact on floodplains and negligible impacts on floodwaters. 

4.4.2.2 Proposed Project 

Impacts that could occur as a result of the Proposed Project include direct impacts on floodplains 

and indirect impacts on flood flows during the 100-year flood events. The underground mine would 

have no impact on floodplains. 

The regulated Federal Emergency Management Agency (FEMA) Zone A floodplains in the study area 

are primarily associated with the Little Lynches River and the unnamed tributary to the Little 

Lynches River that runs along the southern project boundary (FEMA 2018). The Proposed Project 

would not directly impact the Little Lynches River floodplain, but approximately 11 acres of the 

unnamed tributary’s floodplain would be directly affected by the South Green OSA (Chapter 3, 

Section 3.4, Floodplains, Figure 3.4-1). Loss of floodplain by placing fill material in a floodplain can 

interfere with the passage, storage, and retention of floodwaters. Alteration of ground elevations in a 

floodplain by placement of fill material causes a direct loss of flood-storage capacity equivalent to 

the volume of fill or structure below the flood elevation. The displacement of floodwaters due to 

reduced flood storage capacity can result in increased volumes of floodwater downstream and 

subsequent increases in floodwater levels. Conversely, constriction of flood flow from loss of 

floodplain storage capacity may increase floodwater elevation upstream, resulting in upstream 

flooding from backup of floodwaters. These alterations and redirections of flood flows to other parts 

of the channel or floodplain can also lead to channel erosion and alteration of channel alignment. 
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The Applicant would need to comply with all FEMA and local floodplain development regulations for 

placement of fill in Zone A floodplains.  

Changes in downstream flows along Zone A floodplains are not anticipated to affect 100-year flood 

events. The Little Lynches River (downstream of operations) would experience minor flow 

fluctuations during active mining, ranging between a 1 percent increase to 4 percent decrease in 

total flow. Up to a 2 percent increase or 5 percent decrease in total flow would persist along short 

segments of the river post-mining, but total flow along most areas is predicted to change 1 percent 

or less (Cedar Creek Associates 2019). This represents no additional incremental impact from the 

Proposed Project, and any impact on 100-year flood flows would be negligible.  

Along the unnamed tributary where a Zone A floodplain would be removed, hydrologic alterations 

around the stream would result in reductions of contributing runoff area. These alterations are 

predicted to result in total flow reductions of up to 12 percent during active mining and 4 percent to 

9 percent during post-mining. This would not result in any incremental flow impacts on the stream 

(Cedar Creek Associates 2019). Therefore, any effect on a 100-year flow event along the unnamed 

tributary would be negligible. 

4.4.3 Impact Summary 

Table 4.4-1 summarizes the potential impacts on floodplains for both alternatives. 

Table 4.4-1. Summary of Impacts Related to Floodplains 

 No Action Alternative Proposed Project 

Floodplain 
encroachment 
and elevation 
of the 100-year 
flood 

No additional impacts on 
floodplains and flood flows 
beyond the permitted actions 
described in the 2014 FEIS or 
USACE’s 2020 modification to 
the Applicant’s 2014 DA permit. 

The Proposed Project would fill 11 acres of 
100-year floodplain along an unnamed 
tributary. Negligible impacts on 100-year 
flow events along unnamed tributary and no 
anticipated impacts on downstream flows or 
100-year flow events. 

4.4.4 Mitigation for Impacts 

4.4.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

The Applicant intends to follow the same avoidance and minimization measures described in 

Section 4.5.4.1, Applicant’s Proposed Avoidance and Minimization Measures, of the 2014 FEIS for the 

Proposed Project. 

4.4.5 References 

Cedar Creek Associates. 2019. Aquatic Biological Resources Physical Effects Assessment: Haile Gold 

Mine Expansion Project. Prepared for OceanaGold. February. 

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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4.5 Wetlands and Other Waters of the United States 
The Proposed Project would result in direct and indirect impacts on waters of the United States. 

Activities that involve discharge of dredged and fill material into waters of the United States are 

regulated by the USACE under Clean Water Act Section 404. The overview of the direct and indirect 

impacts on waters of the United States in the introduction of Chapter 4, Section 4.6, Wetlands and 

Other Waters of the United States, of the 2014 FEIS (pages 4.6-1 and 4.6-2, and detailed in Figure 4.6-

1), is still applicable for the Proposed Project and to this section of the SEIS, and is incorporated by 

reference. 

4.5.1 Methods and Approach 

The methods and approach for the analysis of direct and indirect impacts described in Sections 

Chapter 4, Sections 4.6.1, Methods; 4.6.3, Analysis of Direct Impacts; and 4.6.3, Analysis of Indirect 

Impacts (including the evaluation criteria in Tables 4.6-1 and 4.6-2) of the 2014 FEIS are the same 

for the Proposed Project and incorporated by reference in the SEIS, with the following exceptions. 

⚫ The study area is revised due to the expanded mine area and more recent groundwater pumping 

and drawdown data/modeling (which produced a smaller study area compared to the 2014 

FEIS). The study area is defined in Chapter 3, Section 3.5, Wetlands and Other Waters of the 

United States, and shown in Figure 3.5-1 of this SEIS.  

⚫ Champion Pit does not include the 50 feet of additional offset when considering direct wetland 

and stream impacts because all impacts are assumed as part of the direct footprint.  

⚫ Groundwater drawdown is modeled for 11 years of mine operations: year zero (2020), year 6 

(2026), and year 11 (2031). 

⚫ Section references, including numbering and titles, for other resource topics (e.g., groundwater 

and surface water hydrology and water quality, aquatic resources, etc.) may be different due to 

SEIS outline revisions.  

4.5.2 Impacts on Wetlands and Other Waters of the United 
States 

4.5.2.1 Direct Impacts 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit, 

and mining operations, reclamation, and closure activities would occur within the 4,540 acres of 

private land owned by the Applicant as described in the 2014 FEIS. Minimal direct impacts on 

wetlands and streams would occur under the No Action Alternative because, as noted in Chapter 3, 

Section 3.5.2.1, Existing Conditions, a majority of the wetlands and other waters of the United States 

authorized for direct impacts by USACE in 2014 and 2020 have since been completed as part of mine 

development. 
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Proposed Project 

Active Mining Period 

The Proposed Project would directly affect 86.22 acres of wetlands and open water from expanding 

existing mining operations at the Haile mine site, which would include 78.48 acres of impact from 

the facilities’ direct footprints and 7.74 acres of impact from incidental impacts beyond the direct 

footprint (Table 4.5-1; Figure 4.5-1). Approximately 80 percent of the direct wetland impacts would 

result from the South Green OSA, TSF, and West PAG. The remaining seven facilities would comprise 

20 percent of the direct wetland impacts. The direct impacts would primarily include forested 

wetlands (79.70 acres), but scrub-shrub wetlands (2.94 acres) and open water (3.58 acres) would 

also be affected. 

Table 4.5-1. Direct Wetland, Open Water, and Stream Impacts 

Facility Name Direct Footprint  50-Foot Offseta Total 

Wetlands and Open Water (acres)b 

Champion Pitc 0.77 0 0.77 

Duckwood Road Realignment 0.58 0.20 0.78 

Fresh Water Storage 5.79 0.21 6.00 

James Green OSA Haul Road 2 0.86 0.33 1.19 

Run of Mine Stockpile 1.14 0.22 1.36 

South Green Drainage Improvement 5.88 1.92 7.80 

South Green OSA 33.83 4.02 37.85 

TSF 12.94 0.62 13.56 

West PAG 16.69 0 16.69 

East PAG OSA Haul Road 0 0.22 0.22 

Total 78.48 7.74 86.22 

Streams (linear feet) 

Champion Pitc 307.58 0 307.58 

Fresh Water Storage 2,307.26 53.55 2,360.81 

James Green OSA Haul Road 2 309.22 45.38 354.60 

Ramona Haul Road 88.08 124.45 212.53 

TSF Sediment Basin 710.21 114.12 824.33 

South Green Drainage Improvement 1,033.76 194.89 1,228.65 

South Green OSA 1,869.40 0 1,869.40 

TSF 5,612.60 204.01 5,816.61 

West PAG 95.92 0 95.92 

East PAG OSA Haul Road 0 53.65 53.65 

Total 12,334.03 790.05 13,124.08 

Source: Haile Gold Mine 2020. 
a An additional 50-foot offset is assumed for incidental impacts beyond direct footprint impacts. 
b Stream areas have been removed from direct wetland impact area. 
c Champion Pit does not include the 50-foot additional offset in all impacts assumed as part of the direct 
footprint. 

OSA = Overburden Storage Area; PAG = potentially acid-generating; TSF = Tailings Storage Facility 
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Source: Haile Gold Mine 2020 

Figure 4.5-1. Preliminary Waters of the United States Impact Analysis 
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The Proposed Project would directly affect 13,124.08 linear feet of streams from expanding existing 

mining operations at the Haile mine site, which includes 12,334.03 linear feet of impact from the 

facilities’ direct footprints and 790.05 linear feet of impact from incidental impacts beyond the 

direct footprint (Table 4.5-1). Approximately 86 percent of the direct stream impacts would result 

from the FWSA, south green drainage improvement, South Green OSA, and TSF. The remaining six 

facilities would comprise 14 percent of the direct wetland impacts. The direct impacts would 

primarily include seasonal streams.  

Post-Mining Period 

No additional direct impacts on wetlands and other waters of the United States are anticipated 

during reclamation or monitoring. Any areas within the footprint of the proposed reclamation 

activities have already been disturbed by activities during the active mining period. The Applicant 

submitted a detailed reclamation plan to SCDHEC in 2013 for previously authorized mining 

activities; this plan is attached as Appendix H, Reclamation Plan, to the 2014 FEIS. The reclamation 

plan outlines a number of activities intended to convert disturbed land to a stabilized condition that 

would provide for the long-term protection of land and water resources for post-mining land uses. 

Site reclamation would occur both during mining (concurrent reclamation) and after mining ceases 

(post-mining reclamation). In early 2020 the Applicant submitted a revised reclamation plan with 

the mining permit application to SCDHEC that included the Applicant’s proposed mine operation 

expansion.  

Chapter 2, Section 2.3.7, Reclamation, discusses reclamation of the various mine facilities for the 

Proposed Project, and elements of reclamation would result in the creation of surface waters and 

discharge from these surface waters to streams. The Mill Zone, Snake, Haile, and Red Hill Pits would 

be partially backfilled with overburden to a level below the original land surface. Champion Pits 1 

and 2 would not be backfilled because they would be the last pits mined. After mining operations are 

completed and selected pits are partially backfilled, groundwater pumping from depressurization 

wells would cease and groundwater and surface water would begin to fill the pits. Mill Zone, Snake, 

Haile, Red Hill, and Ledbetter comingled pits would fill with water to form Ledbetter Reservoir. 

Champion Reservoir and Champion Southwest Reservoir would form from Champion 1 and 2 Pits, 

respectively. Ledbetter Reservoir, Champion Reservoir, and Champion Southwest Reservoir are 

predicted to reach a stable water level stage after approximately 57 years, 54 years, and 68 years, 

respectively (NewFields 2018). It is also anticipated that Ledbetter Reservoir would discharge a 

substantial flow to surface waters of Lower Haile Gold Mine Creek, and Champion Reservoir would 

also discharge a nominal amount of water to an unnamed tributary at that time (NewFields 2018). 

Champion Southwest Reservoir would stabilize below the spill point and is not expected to 

discharge to surface waters (NewFields 2018). 

In addition, Haile Gold Mine Creek flow upstream of Ledbetter Pit would be altered, where the creek 

would be split to allow some flow into Ledbetter Reservoir and some flow through existing 

diversion pipes to the reconstructed stream channel. Haile Gold Mine Creek flow would be diverted 

into Ledbetter Reservoir only as authorized by the SCDHEC Bureau of Water, consistent with 

standards for safe yield. An existing retention structure on Haile Gold Mine Creek would be modified 

or replaced with a low head dam that continues to divert flow into the diversion pipes but also 

allows any flows exceeding state standards for minimum instream flow to be directed over the low 

head dam to fill Ledbetter Reservoir. This would reduce the time needed to achieve stable pit lake 

water levels and inundation of the exposed pit walls. Once Ledbetter Reservoir is filled, the entire 

flow of Haile Gold Mine Creek would be redirected through the Ledbetter Reservoir. 
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4.5.2.2 Indirect Impacts  

Indirect impacts that could occur as a result of the Proposed Project include hydrologic alterations 

(i.e., groundwater drawdown and surface water alterations), watershed alterations, and water 

quality and stream temperature impacts. These impacts are described below for each alternative.  

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit, 

and mining operations, reclamation, and closure activities would occur within the 4,540 acres of 

private land owned by the Applicant as described in the 2014 FEIS. Indirect impacts on wetlands 

and other waters of the United States, including hydrologic alterations, watershed alterations, and 

water quality impacts, would continue under the No Action Alternative as described in the 2014 

FEIS. However, groundwater drawdown anticipated from depressurization would be reduced in 

scope (compared to the 2014 FEIS analysis) based on more recent and accurate groundwater 

modeling and several years of actual pumping experience and data. 

Proposed Project 

Hydrologic Alterations 

Active Mining Period 

The hydrologic alteration qualitative analysis for active mining described in Section 4.6.5.1, 

Hydrologic Alteration, of the 2014 FEIS is the same for the Proposed Project and incorporated by 

reference in the SEIS; the following quantitative impact discussion and associated figures are the 

exception. 

The Proposed Project would indirectly affect 155.43 acres of wetlands and open water due to 

hydrologic alterations (i.e., groundwater drawdown) related to expanding existing mining 

operations at the Haile mine site; this impact area occurs where groundwater drawdown in excess 

of 1 foot would occur for sustained durations during both the active mining and post-mining periods 

(Table 4.5-2). Approximately 79.38 acres of indirect impact would occur inside the project boundary 

and 76.05 acres outside the project boundary.  

The indirect impacts would primarily include forested wetlands (70.29 acres) inside the project 

boundary, but scrub-shrub wetlands (8.38 acres), herbaceous (0.38 acre), and open water (0.33 

acre) would also be affected (Table 4.5-2). Indirect impacts outside the project boundary would 

affect forested wetlands (76.05 acres) only. 

Figure 4.5.2 through Figure 4.5.6 depict the expanding zone of influence of groundwater drawdown 

for selected years of active mining (Years 0, 6, and 11).  
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Table 4.5-2. Indirect Impacts on Wetlands and Open Water from Groundwater Drawdown 

Resource Habitat Type 

Groundwater Drawdown (feet)a  

1–2 Feet 2–5 Feet >5 Feet Total 

Wetland Forested 47.82 10.74 11.73 70.29 

 Scrub-Shrub 5.67 1.59 1.12 8.38 

 Herbaceous 0 0 0.38 0.38 

Open Waters Open Water 0.33 0 0 0.33 

Total Indirect Impacts Inside 
Project Boundary 

53.82 12.33 13.23 79.38 

Wetland Forested 66.29 5.99 3.77 76.05 

 Scrub-shrub 0 0 0 0 

 Herbaceous 0 0 0 0 

Open Waters Open Water 0 0 0 0 

Total Indirect Impacts Outside 
Project Boundary 

66.29 5.99 3.77 76.05 

Total Indirect Impacts 120.11 18.32 17.00 155.43 

Source: Haile Gold Mine 2019j.  
a Analysis used a 1-foot maximum extent of groundwater drawdown contour over the life of the mine and the 
2-foot maximum extent and greater contours from end of the mine in 2031. These drawdown contours and 
associated wetland and open water impacts presented in this table are shown in Figures 4.5-5 and 4.5-6. 
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Source: Haile Gold Mine 2019j. 

Figure 4.5-2. Groundwater Drawdown Contour Map Mine Year 2020  
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Source: Haile Gold Mine 2019j. 

Figure 4.5-3. Groundwater Drawdown Contour Map Mine Year 2026  
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Source: Haile Gold Mine 2019j. 

Figure 4.5-4. Groundwater Drawdown Contour Map Mine Year 2031
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Source: Haile Gold Mine 2019j. 

Figure 4.5-5. Maximum Extent of Groundwater Drawdown Contours at End of Mining (2031)  
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Source: Haile Gold Mine 2019j. 

Figure 4.5-6. Maximum Extent of Groundwater Drawdown and End of Mining (2013) in Wetlands 
and Other Waters of the United States  



U.S. Army Corps of Engineers 

 

Environmental Consequences 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

4-90 
February 2021 

 

 

The Proposed Project would indirectly affect 108,288.19 linear feet of streams due to hydrologic 

alterations (i.e., groundwater drawdown and surface water alterations) related to expanding 

existing mining operations at the Haile mine site (Table 4.5-3). Approximately 56,745.49 linear feet 

of indirect impacts would occur inside the project boundary and 18,900.95 linear feet outside the 

project boundary. Figures 4.2-11 and 4.2-12 show the groundwater baseflow reductions in streams 

and maximum change in total stream flows, respectively.  

Table 4.5-3. Indirect Impacts on Streams from Groundwater Drawdown and Surface Water 
Alterations 

Streams Associated 
with Proposed 
Project 

Baseflow Reductions 
(Linear Feet)a 

Total Flows (Linear 
Feet)a,b 

Total Streams with 
Potential Indirect 
Impacts (Linear 
Feet)a,c 

Moderate 
Impacts 

Major 
Impacts 

Moderate 
Impacts 

Major 
Impacts 

Streams inside 
Project Boundary 

6,462.04 30,908.07 15,715.66 38,396.66 56,745.49 

Streams outside 
Project Boundary 

5,848.63 13,052.32 7,432.86 5,619.46 18,900.95 

Total Indirect 
Impacts 

12,310.67 43,960.39 23,148.52 44,016.12 75,646.44 

Source: Haile Gold Mine, Inc. 2019j. 
a  Impacts presented in this table are spatially shown in Figures 4.2-11 and 4.2-12. 
b  Includes baseflows and surface runoff. 
c  These totals reflect any streams with the potential to be affected by baseflow reductions, changes in total flow, 
or both; therefore, values do not add across rows. 

Post-Mining Period 

The hydrologic alteration qualitative analysis for the post-mining period described in Chapter 4, 

Section 4.6, Wetlands and Other Waters of the United States, Post-Mining Period, of the 2014 FEIS is 

the same for the Proposed Project and incorporated by reference in the SEIS. There are notable 

differences in the extent and timing of wetland and stream recovery in the SEIS due to more recent 

groundwater modeling that includes actual pumping data during mining operations. In general, 

because a smaller area of wetlands and streams is indirectly affected from groundwater drawdown 

and surface water alterations, there is a smaller area of wetlands and stream that would recover as 

groundwater levels recover. Figure 4.5-9 and Figure 4.5-10, respectively, show the extent and 

estimated years of wetland and stream recovered.  

Watershed Alterations 

The general discussions on indirect impacts associated with watershed alteration (i.e., hydrologic 

alterations and fragmentation) during active mining and post-mining that are in the 2014 FEIS 

(pages 4.6-29 and 4.6-30) would be the same for the Proposed Project and incorporated by 

reference in the SEIS. While fragmentation and changes in hydrology have already occurred to 

streams in the study area from ongoing mining activities, the Proposed Project would result in 

incremental fragmentation and/or hydrology impacts on Upper Camp Branch Creek, tributaries 

south and west of Champion Pit, Middle Haile Gold Mine Creek, Upper Haile Gold Mine Creek, and 

the unnamed tributary. Table 4.5-4 summarizes the fragmentation and hydrologic impacts on these 

streams. All other streams in the study area would not be affected or would have no incremental 

impacts on fragmentation and hydrology (Cedar Creek Associates, Inc. 2019).  
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Source: Haile Gold Mine 2019j. 

Figure 4.5-7. Post-Mining Recovery Periods for Groundwater Table within Wetland Areas 
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Source: Haile Gold Mine 2019j. 

Figure 4.5-8. Post-Mining Recovery Periods for Stream Baseflows  
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Table 4.5-4. Hydrologic Alteration and Fragmentation Impacts from the Proposed Project 

Stream Proposed Project Impact Hydrologic Alteration Fragmentation 

Upper Camp 
Branch Creek 

0.09 mile of small tributaries in this 
subbasin would be removed, which 
would contribute to reduced flows in 
main stem Camp Branch Creek. 
Depressurization would continue to 
lower base flows, and runoff would 
continue to be captured, reducing 
inputs to total flows. 

Total flows would decrease up to 13% 
of baseline during operations. Post-
mining flows would return to within 
9% of baseline levels. This is an 
incremental change of 2% additional 
flow reduction during operations, and a 
7% increase post-mining. 

0.09 mile of tributaries in this subbasin 
would be directly removed, further 
fragmenting Upper Camp Branch.  

Tributaries 
south and west 
of Champion 
Pit 

No direct impacts on these tributaries 
would occur. Depressurization at 
Champion Pit during operations would 
continue, reducing base flows in 
surrounding tributaries. During post-
mining, base and total flows would be 
restored or increase slightly. 

Total flows would decrease by up to 
45% during operations, an incremental 
change of more than 20% additional 
flow reduction. During post-mining, 
base flow and total flows would remain 
lower, representing a decrease of 0.06 
to 0.07 cfs compared to pre-mining 
conditions, representing a reduction in 
total flow up to 31% (a change from 
0.03 cfs predicted previously). 

None. 

Upper Haile 
Gold Mine 
Creek 

No new action would occur on this 
stream. Depressurization activities and 
runoff control would continue, 
reducing base flows during operations. 
Construction of freshwater storage 
would potentially convert 0.45 mile of 
stream to a lotic environment. Post-
mining, freshwater storage would be 
removed and stream would be restored 
and reconnected to lower stream 
segment.  

Total flow reductions would be revised 
downward to a 24% reduction during 
operations (was 35% originally), and 
up to 17% total flow reduction post-
mining (compared to 14% originally).  

None. 
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Stream Proposed Project Impact Hydrologic Alteration Fragmentation 

Middle Haile 
Gold Mine 
Creek 

Proposed project would remove an 
additional 0.02 mile of stream. Runoff 
capture and depressurization would 
continue, affecting base and total flows. 
Flows would continue to be diverted 
from the upper portion of the stream to 
lower Hail Gold Mine Creek. Post-
mining, a pit lake would form in this 
subbasin. 

No incremental impact. 0.02 mile of stream would be removed 
during operations. These are 
disconnected stream fragments and 
would not materially affect 
downstream habitat fragmentation. 

unnamed 
tributary 

1.8 miles of upper tributary reaches 
would be removed by the Green OSA 
and drainage improvements. Flow in 
the lower stream segments would be 
reduced due to loss of upstream 
segments reduced base flow from 
depressurization effects in the 
subbasin. 

No incremental impact. The removal of 1.8 miles of the upper 
reaches would result in habitat 
fragmentation to the lower stream 
segments.  

Source: Cedar Creek Associates, Inc. 2019. 

cfs = cubic feet per second; OSA = Overburden Storage Area 
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Water Quality and Stream Temperature Impacts 

The general discussions on indirect impacts on water quality and stream temperatures during active 

mining that are in the 2014 FEIS (pages 4.6-29 and 4.6-30) are the same for the Proposed Project 

and incorporated by reference in this SEIS. Refer to Section 4.2.2.3, Surface Water, Impacts on 

Surface Water Quality, and Impacts on Stream Temperatures, for a discussion of impacts on these 

items. 

4.5.3 Impact Summary 

4.5.3.1 No Action Alternative 

The Applicant would not expand activities beyond the permitted actions described in the 2014 FEIS 

or USACE’s 2020 modification to the Applicant’s 2014 DA permit, and mining operations, 

reclamation, and closure activities would occur within the 4,540 acres of private land owned by the 

Applicant as described in the 2014 FEIS. Minimal direct impacts on wetlands and streams would 

occur under the No Action Alternative because a majority of the wetlands and other waters of the 

United States authorized for direct impacts by the USACE in 2014 and 2020 have since been 

completed as part of mine development. Indirect impacts on wetlands and other waters of the 

United States, including hydrologic alterations, watershed alterations, and water quality impacts, 

would continue under the No Action Alternative as described in the 2014 FEIS. However, 

groundwater drawdown anticipated from depressurization would be reduced in scope (compared 

to the 2014 FEIS analysis) based on more recent and accurate groundwater modeling and several 

years to actual pumping experience and data. 

4.5.3.2 Proposed Project 

The Proposed Project would directly affect 86.22 acres of wetlands and open water from dredge and 

fill activities, and indirectly affect 155.43 acres of wetlands and open water due to hydrologic 

alterations (i.e., groundwater drawdown). The Proposed Project would directly affect 13,124.08 

linear feet of streams from dredge and fill activities, and indirectly affect 56,271.06 linear feet of 

streams due to base flow alterations. Table 4.5-5 summarizes the direct and indirect wetland, open 

water, and stream impacts from the proposed expansion of existing mining operations at the Haile 

mine site. The qualitative impact summary that accompanies the quantified impact areas in Chapter 

4, Section 4.6.6.2, Applicant’s Proposed Project, of the 2014 FEIS is similar for the Proposed Project 

and incorporated by reference in the SEIS. 
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Table 4.5-5. Summary of Impacts Related to Wetlands and Other Waters of the United States 

Waters of the 
United States 

Direct 
Impact 

Indirect Impacts 

Total 

Inside Project Boundary Outside Project Boundary 

GW 
Drawdown 

Base Flow 
Alteration 

GW 
Drawdown 

Base Flow 
Alteration 

Wetland, POW 
(acres) 

86.22 79.38 20.95 76.05 91.85 354.46 

PFO 79.70 70.29 14.37 76.05 83.13 323.54 

PSS 2.94 8.38 6.02 -- -- 17.34 

PEM -- 0.38 -- -- -- 0.38 

POW 3.58 0.33 0.56 -- 8.73 13.20 

Streams (LF) 13,124.08 -- 37,370.11 -- 18,900.95 69,395.14 

Sources: Haile Gold Mine, Inc. 2019j, 2020.  

PFO=Palustrine Forested, PSS=Palustrine Scrub-Shrub; PEM=Palustrine Emergent; POW=Palustrine Open 
Water; GW=groundwater; LF=linear feet  

4.5.4 Mitigation for Impacts 

4.5.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

The Applicant intends to follow the same avoidance and minimization measures described in 

Chapter 4, Section 4.6.7.1, Applicant’s Proposed Avoidance and Minimization Measures, of the 2014 

FEIS for the Proposed Project. Given the reduced scope of groundwater drawdown anticipated from 

depressurization, the Applicant anticipates that the monitoring locations and methods proposed in 

the 2014 FEIS will be more than sufficient to support ongoing monitoring and proposes no additions 

or revisions to the monitoring plan.  

In addition, the Applicant submitted a supplemental wetlands and other waters of the United States 

mitigation plan to the USACE to compensate for impacts (Haile Gold Mine Inc. 2020). In summary, 

the Applicant proposes a combination of off-site and in-watershed mitigation accomplished through 

preservation and enhancement/restoration of outstanding aquatic resources.  

4.5.5 References 

Cedar Creek Associates, Inc. 2019. Aquatic Biological Resources Physical Effects Assessment: Haile 

Gold Mine Expansion Project. Presented to OceanaGold. February. 

Haile Gold Mine, Inc. 2020. Haile Gold Mine Supplemental Mitigation Plan: Conceptual Plan. 

Prepared for Haile Gold Mine, Inc. by Newkirk Environmental, Inc. January.  

Haile Gold Mine, Inc. 2019j. Supplemental Responses to RAI (SEIS) 1-37, 1-39, 1-42, and RAI (SEIS) 

1-44 through 1-50. Submitted via email from Marianna DePratter (Haile) to Shawn Boone 

(USACE). July 1. 

Haile Gold Mine, Inc. 2020. Responses to RAI (SEIS) #8. Submitted to the USACE. August. 
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4.6 Aquatic Resources 
The Proposed Project would result in direct and indirect impacts on aquatic resources that involve 

discharge of dredged and fill material into aquatic resources and drawdown of groundwater that can 

affect aquatic habitats (Section 4.5, Wetlands and Other Waters of the United States, provides the 

quantification of these impacts). These impacts would result in the permanent loss or alteration of 

aquatic habitats, which could adversely affect organisms that inhabit or use these habitats. The 

introduction and overview of stressors in Chapter 4, Section 4.7, Aquatic Resources, of the 2014 FEIS 

(page 4.7-1, including Figure 4.7-1), is still applicable for the Proposed Project and to this section of 

the SEIS and, therefore, is incorporated by reference. 

4.6.1 Methods and Approach 

The methods and approach for the analysis of impacts described in Chapter 4, Sections 4.7.1, 

Methods; 4.7.3, Analysis of Indirect Impacts (including the stressor information and biological 

condition/aquatic life use information in Tables 4.7-1 and 4.7-2), of the 2014 FEIS are the same for 

the Proposed Project and incorporated by reference in the SEIS, with the exception of Table 4.7-2 of 

the 2014 FEIS, which is described below. 

The characterization matrix for indirect impacts on aquatic resources (Table 4.7-2 of the 2014 FEIS) 

has been revised to account for the proposed expanded mine footprint and more recent and 

accurate groundwater modeling and several years of actual pumping experience and data. The focus 

of the impact assessment in this table (now Table 4.6-1 in the SEIS) is to evaluate impacts on aquatic 

biological resources from the Proposed Project, distinguishing potential effects from already 

permitted mining activity. Permitted activities are currently developing and therefore, the full effect 

of permitted activities on aquatic resources are not reflected in current baseline datasets. Therefore, 

the updated flow predictions were compared to the previous flow predictions and impact 

assessment to inform this assessment of the incremental impacts on biological resources from the 

Proposed Project. As such, Table 4.6-1 shows the Proposed Project’s incremental impacts, i.e., the 

increase/addition of impacts disclosed in Table 4.7-2 of the 2014 FEIS.  

Table 4.6-1. Hydrologic Alteration and Fragmentation Impacts from the Proposed Project 

Subwatershed 

Potential for Indirect Impacts 

Hydrologic 
Alteration 

Thermal 
Alteration 

Watershed 
Disturbance 

Habitat 
Fragmentation 
and Connectivity 

Buffalo Creek None None Low None 

Upper Camp Branch 
Creek 

Low 
incremental 
impact 

No incremental 
impact 

Low Low 

Lower Camp Branch 
Creek 

No incremental 
impact 

No incremental 
impact 

None None 

Little Lynches River, 
upstream of all 
operations 

None None Low None 

Tributary near Camp 
Branch Creek 

No incremental 
impact 

No incremental 
impact 

None None 
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Subwatershed 

Potential for Indirect Impacts 

Hydrologic 
Alteration 

Thermal 
Alteration 

Watershed 
Disturbance 

Habitat 
Fragmentation 
and Connectivity 

Tributaries south and 
west of Champion Pit 

Moderate 
incremental 
impact 

No incremental 
impact 

Low None 

Tributaries 
surrounding Ramona 
OSA 

No incremental 
impact 

No incremental 
impact 

Low None 

Little Lynches River, 
downstream of 
operations 

No incremental 
impact 

No incremental 
impact 

Low None 

Upper Haile Gold Mine 
Creek 

Low 
incremental 
impact 

Low 
incremental 
impact 

Moderate None 

Middle Haile Gold 
Mine Creek 

No incremental 
impact 

No incremental 
impact 

High Low 

Lower Haile Gold 
Mine Creek 

No incremental 
impact 

No incremental 
impact 

Moderate None 

unnamed tributary No incremental 
impact 

No incremental 
impact 

High High 

Source: Cedar Creek Associates 2019. 

Note: The potential indirect impacts are incremental impacts, i.e., the increase or addition of impacts disclosed 
in Table 4.7-2 of the 2014 FEIS.  

Hydrologic Alteration: 

None = no impact 

No Incremental Impact = changes in baseflow and groundwater drawdown that are still within the 
alteration ranges (i.e., low, moderate, high) defined in the 2014 FEIS. 

Low Incremental Impact = equivalent to ‘Low’ alteration defined in the 2014 FEIS. 

Moderate Incremental Impact = equivalent to ‘Moderate’ alteration defined in the 2014 FEIS. 

Thermal Alteration: 

None = no impact 

No Incremental Impact = changes in temperatures that are still within alteration ranges (i.e., low, moderate, 
high) defined in 2014 FEIS. 

Low Incremental Impact = equivalent to ‘Low’ alteration defined in the 2014 FEIS. 

Watershed Disturbance (percent): 

Low = <10%; Moderate = 10-20%; High = >20% 

Habitat Fragmentation and Connectivity: 

None = no impact 

Low = little fragmentation; low reduction in connectivity due to flow alteration. 

High = same as defined in the 2014 FEIS. 
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4.6.2 Impacts on Aquatic Resources 

4.6.2.1 Impacts on Fish, Macroinvertebrates, and Aquatic Biological 
Conditions 

No Action Alternative 

The Applicant would not expand activities beyond the permitted actions described in the 2014 FEIS 

or USACE’s 2020 modification to the Applicant’s 2014 DA permit, and mining operations, 

reclamation, and closure activities would occur within the 4,540 acres of private land owned by the 

Applicant as described in the 2014 FEIS. Minimal direct impacts (i.e., fill) on aquatic habitats would 

occur under the No Action Alternative because a majority of these resources authorized for direct 

impacts by USACE in 2014 and 2020 have since been completed as part of mine development. 

Indirect impacts on aquatic resources would continue under the No Action Alternative as described 

in the 2014 FEIS. 

Proposed Project 

Hydrologic and thermal alterations, watershed disturbance, and habitat fragmentation/connectivity 

that results from active mining could affect fish species diversity and abundance, and 

macroinvertebrate community composition or abundance. The magnitude of effects on species 

depend on their sensitivity to change and resilience to disturbance. The effects on aquatic resources 

described in the 2014 FEIS have occurred or continue to occur, and those impact discussions are still 

relevant and applicable to the Proposed Project. The aquatic resources impact discussion in the SEIS 

builds on the 2014 FEIS discussion and focuses on the incremental impacts on aquatic habitats from 

the Proposed Project, which are summarized in Table 4.7-1. The Proposed Project would not affect 

or have no incremental effects on several of the subbasins’ aquatic habitats (Table 4.7-1); therefore, 

only those aquatic habitats where the Proposed Project would result in some notable effect are 

discussed. The following impact discussions are largely based on the Cedar Creek Associates aquatic 

biological resources assessment for the Proposed Project (Cedar Creek Associates 2019). 

Haile Gold Mine Creek 

Base flow throughout Haile Gold Mine Creek during active mining would be reduced due to the 

already permitted diversion around open pits, and permitted and proposed depressurization 

activity and runoff management. In lower Haile Gold Mine Creek, flows during active mining would 

consist largely from precipitation, more limited runoff, and FWSA water. Total flow rates during 

active mining would range between 48 percent and 118 percent of pre-mining total flows, which is 

less change compared to the previous prediction stated in the 2014 FEIS. During the post-mining 

period, total flows would be reduced in early years (through year 25), but by year 70, total flows 

would be near or greater than pre-mining conditions. The increase in flow post-mining would be 

greater than what was previously predicted and stated in the 2014 FEIS. 

Hail Gold Mine Creek temperatures during active mining (including FWSA releases) are estimated to 

range between 24 and 27 degrees Celsius (˚C); baseline stream temperatures would range between 

8˚C and 25˚C. Inputs from the FWSA would result in changes in the average temperature of Haile 

Gold Mine Creek ranging between 1.7 and 15.8˚C warmer, with a median 8.3˚C difference. The 

magnitude of this change is similar to previous estimates stated in the 2014 FEIS; therefore, the 

Proposed Project would result in no incremental temperature change. During post-mining, there 
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may be a lower-flow volume during early years compared to previous predictions, which may have a 

small incremental additional impact on stream temperature. 

A small stream reach (0.02 mile) within the middle Haile Gold Mine Creek subbasin would be 

directly affected. However, the stream segment represents disconnected fragments of streams and 

would not materially affect downstream habitats in main stream Haile Gold Mine Creek. Already 

permitted activities would result in habitat fragmentation and loss to the upper and middle reaches 

of Haile Gold Mine Creek; hence, negligible impacts on aquatic habitat loss and fragmentation would 

occur from the Proposed Project. 

The predicted changes in aquatic habitat (i.e., previously described flow rate and temperature 

changes) could affect fish and macroinvertebrate populations, potentially changing the community 

structure and the types of species that could thrive in this stream. However, the fish diversity and 

abundance of Haile Gold Mine Creek is currently extremely low, a condition that occurred prior to 

current mining. Increases in flow rates may increase fish abundance and diversity through increased 

dissolved oxygen capacity and the creation of more habitat and diversity of habitats. Higher 

temperatures, however, may lower dissolved oxygen capacity of the stream, thereby countering the 

positive effect of increased flow. The effect of increased flow on macroinvertebrate populations may 

benefit communities, but temperature changes may also negatively affect these populations. More 

sensitive macroinvertebrate species would be expected to be the most negatively affected; however, 

few sensitive species are currently present in Haile Gold Mine Creek. Some increases in sediment 

scouring and bank undercutting may occur due to increased flow rates; however, the 

geomorphology assessments in Haile Gold Mine Creek indicate that creek banks are very stable and 

sediment movement has been minimal, due to the cohesiveness of the soil, low stream gradients, 

and dense surrounding vegetation (ERC 2018). 

Overall, although the Proposed Project would result in physical changes to the aquatic conditions of 

Haile Gold Mine Creek, the fish and macroinvertebrate community that would be affected is 

relatively small and already highly adapted to harsh environments. Short-term changes to aquatic 

community composition may be positive or negative, depending on how the positive effects of flow 

are balanced with negative effects of temperature increases. Over the long term, aquatic species 

diversity and abundance would be expected to change, but community metrics would show a 

positive trend due to the increase in aquatic habitat from the increased volume of water. 

Camp Branch Creek 

Flow rates in Camp Branch Creek have declined naturally since at least 2011, due to drought 

conditions before current mining activity began. Recent flow measurements during current mining 

shows that Camp Branch Creek flows continue to decline. Under the Proposed Project, active mining 

would reduce base flow throughout Camp Branch due to the permitted and proposed 

depressurization activity, continued runoff management of the TSF, and reduced flows from 

expansion of the TSF. Total flow rates in Camp Branch Creek during active mining would be reduced 

between 8 and 13 percent of pre-mining total flows, which is similar to the previously predicted 

total flows stated in the 2014 FEIS. During post-mining, total flows in Camp Branch Creek would be 

reduced by up to 9 percent compared to pre-mining conditions, which is larger than the previous 

prediction stated in the 2014 FEIS.  

The expansion of the TSF would also remove approximately 0.09 mile of tributaries to Camp Branch 

Creek, resulting in aquatic habitat loss. However, significant distances of Camp Branch Creek and 

associated tributaries have already been lost, fragmented, and disconnected to lower reaches, and 
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these few hundred feet of habitat loss in the upper subbasin are not anticipated to significantly 

contribute to the impacts already incurred.  

Recent fish and macroinvertebrate survey data trends suggest that the primary effect of flow 

reductions in Camp Branch Creek have resulted in declines of fish and macroinvertebrate 

abundance, but not the diversity or trophic structure of fish communities, nor the overall biotic 

index for macroinvertebrates. Based on these trends, predicted future total flow rate reductions in 

Camp Branch Creek during active mining and post-mining may have a small incremental impact on 

aquatic community abundance. The largest changes would occur in upper Camp Branch Creek 

where flow reductions would be greatest. Continued reductions in fish and macroinvertebrate 

abundance would be expected, but negligible effects would be anticipated on overall population 

diversity or community structure. However, natural variability in aquatic life abundance and 

diversity in the Camp Branch Creek may partially obscure the effects attributable to mining, as 

evidenced by the natural variability in baseline data collected in Buffalo Creek. 

Unnamed Tributary 

The Proposed Project would remove 1.8 miles of stream in the upper portion of the unnamed 

tributary (Section 4.5, Wetlands and Other Waters of the United States, Figure 4.5-1) due to the 

placement of the South Green OSA and associated drainage improvements. Flow in lower stream 

segments would be reduced due to the loss of upstream segments and reduced base flow from 

depressurization effects in the subbasin. Total flows are predicted to decline by up to 12 percent 

during operations. During post-mining, total flow would remain lower than pre-mining conditions, 

decreasing in the long term by about 0.08 cfs. Loss of habitat and resulting habitat fragmentation to 

lower stream segments would be a high incremental impact compared to permitted activities; 

however, base and total flow would decrease less than previous predictions (as stated in the 2014 

FEIS) both during active mining and post-mining. 

Aquatic community data collected between 2011 and 2018 show an overall low diversity of fish 

species in the unnamed tributary. The size of the stream compared to Camp Branch Creek or Buffalo 

Creek is smaller, and corresponding flow rates and dissolved oxygen levels are lower than other, 

similarly sized streams in the area, indicating stressful environmental conditions. Based on data 

trends in Camp Branch Creek, the anticipated effect of declining flows in the unnamed tributary 

under the Proposed Project during active mining and post-mining would potentially result in 

declines in fish abundance in this stream. Fish diversity, already low in the unnamed tributary, 

would not be expected to be significantly affected. Similarly, macroinvertebrate abundance may 

decline, but biotic indices may remain stable during and after mining. The reduced flow and any 

indirect impact on stream temperatures represents no incremental impact from previous 

predictions, given that predicted changes in flow would be less than previously predicted (as stated 

in the 2014 FEIS). 

4.6.2.2 Impacts on Sandhills Chub, American Eel, and Mussels 

Proposed Project 

Sandhills Chub 

The Proposed Project is expected to have negligible impacts on sandhills chub in Haile Gold Mine 

Creek and Camp Branch Creek as the streams have already been fragmented and isolated from 

downstream segments, and the small amount of additional fragmentation would not contribute 
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significantly to the impacts already incurred. Under the Proposed Project, impacts on the species in 

Camp Branch Creek and Haile Gold Mine Creek would continue as described in the 2014 FEIS.  

The sandhills chub is the predominant fish species in the unnamed tributary. It is reasonable to 

expect that the outcomes for sandhills chub population in the unnamed tributary would be similar 

to those in Haile Gold Mine Creek and Camp Branch Creek. The unnamed tributary would be 

significantly affected where sandhills chub are known to occur based on survey data, including the 

1.8 miles of the unnamed tributary that would be removed due to the placement of the South Green 

OSA and associated drainage improvements. The species would be considerably affected by active 

mining and associated flow alteration, stormwater runoff, and the potential for increased suspended 

and streambed sediment. The habitat requirements for the species likely would not persist in the 

upper reach of the stream with the proposed extent of the subwatershed alteration during active 

mining. The headwaters would likely become marginally acceptable or uninhabitable by sandhills 

chub. The unnamed tributary downstream of the 1.8-mile removal may be less affected than the 

upstream reach but could still be affected by stormwater runoff, and the potential for increased 

suspended and streambed sediment. 

During post-mining, and after reclamation and closure, the habitat quality of affected streams would 

be expected to improve over time. It is anticipated that incremental improvements in the biological 

integrity of the streams over time would benefit sandhills chub. However, it is not entirely clear if 

these improvements would be enough to make the stream segments once again suitable for the 

species within the foreseeable future. 

American Eel 

The impact discussion for the American Eel described in Sections 4.7.3.2, American Eel, of the 2014 

FEIS are the same for the Proposed Project and incorporated by reference in the SEIS. The species 

has not been identified in any of the tributary streams in the study area but is known to occur 

downstream in the Little Lynches River. The Proposed Project would have no incremental impacts 

on the Little Lynches River (Table 4.6-1). 

Freshwater Mussels 

As stated in Chapter 3, Section 3.6.2.2, Biological Assemblages, Freshwater Mussels, freshwater 

mussel surveys have indicated no native freshwater mussels in tributary streams in the study area, 

including the unnamed tributary. Therefore, it is unlikely that freshwater mussels would be affected 

by the Proposed Project. 

4.6.2.3 Impacts on Amphibians and Reptiles 

Under the Proposed Project, the headwater streams, wetlands, and upland terrestrial habitats used 

by amphibians and reptiles would be directly and indirectly affected by active mining. The effects on 

amphibians and reptiles along Haile Gold Mine Creek and Camp Branch Creek described in the 2014 

FEIS have occurred or continue to occur, and those impact discussions are still relevant and 

applicable to the Proposed Project, specifically impacts on the unnamed tributary. It is reasonable to 

expect that the outcomes for amphibians and reptiles along the unnamed tributary would be similar 

to those in Haile Gold Mine Creek and Camp Branch Creek. Therefore, the direct loss of habitat and 

the indirect impacts related to isolation and fragmentation from active mining described in the 2014 

FEIS are still applicable for the Proposed Project and to this section of the SEIS, and are incorporated 

by reference. 
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The post-mining impact discussion for amphibians and reptiles in Chapter 4, Section 4.7.5.2, 

Applicant’s Proposed Project, of the 2014 FEIS is the same for the Proposed Project, including 

impacts on the unnamed tributary, and incorporated by reference in the SEIS. Some instream 

amphibian and reptile populations living in the unnamed tributary may not completely recover to 

pre-impact conditions during the foreseeable future and would experience permanent impacts. 

4.6.2.4 Impacts Related to Pit Lakes 

Water in the three created pit lakes—Ledbetter Reservoir, Champion and Champion Southwest 

Pits—would be derived from four primary sources: precipitation on lake surfaces, runoff from pit 

walls, groundwater inflow, and in the case of Ledbetter Reservoir, streamflow from Haile Gold Mine 

Creek. A portion of the flow in Haile Gold Mine Creek would be diverted into the Ledbetter Reservoir 

after mining to increase the rate of filling. The Champion and Champion Southwest Pits would not 

intersect perennial drainages, and streamflow into the pits would not be a component of their water 

balances. Outflow from the pit lakes would occur by evaporation from their surfaces, seepage to 

groundwater, and by surface discharge. Water quality monitoring would occur in all three pit lakes 

throughout the reclamation period to ensure that they eventually meet applicable state water 

quality standards. 

The Applicant has not proposed fish stocking of any of the pit lakes; therefore, there is little 

likelihood for new fish populations to become established in pit lakes. Ledbetter Reservoir would be 

connected to Haile Gold Mine Creek after mining, possibly resulting in some fish moving into the pit 

lake. Streamflow into the Champion Pits is not a component of water input; therefore, there is low 

potential for new recruitment of fish into these pits. 

4.6.3 Impact Summary 

Table 4.6-2 summarizes the potential impacts related to aquatic resources for both alternatives. 
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Table 4.6-2. Summary of Impacts Related to Aquatic Resources 

Impact No Action Alternative Proposed Project 

Stream 
fishes, 
macroinvert
ebrates, and 
biological 
conditions 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

Although the Proposed Project would result 
in physical changes to the aquatic conditions 
of Haile Gold Mine Creek, the fish and 
macroinvertebrate community that would be 
affected is relatively small and already highly 
adapted to disturbed environments. The 
Proposed Project would result in minor 
incremental impacts on aquatic communities 
and habitat in Camp Branch Creek. 

The Proposed Project would result in major 
habitat loss and fragmentation in the 
unnamed tributary.  

Sandhills 
chub and 
American eel 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

Major impacts on sandhills chub populations 
in the 1.8 miles of unnamed tributary 
affected by the proposed South Green OSA. 
Negligible impacts on sandhills chub in Haile 
Gold Mine Creek and Camp Branch Creek as 
the streams have already been fragmented 
and isolated from downstream segments, and 
the small amount of additional fragmentation 
would not contribute significantly to the 
impacts already incurred. 

American eel has not been identified in any 
tributaries potentially affected by the 
Proposed Project and there would be no 
incremental impacts on the species present 
in the Little Lynches River. 

Freshwater 
mussels 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

No impacts on freshwater mussels as they 
are absent from tributary streams, including 
the unnamed tributary. 

Amphibians 
and reptiles 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

Direct loss of habitat and the indirect impacts 
related to isolation and fragmentation from 
active mining affecting upland terrestrial 
habitat, wetlands, and streams.  

Pit lakes No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

Low likelihood of establishment of new fish 
populations in the created pit lakes.  
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4.6.4 Mitigation for Impacts 

4.6.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Mitigation for impacts on aquatic resources identified in Section 4.7.9.1, Applicant’s Proposed 

Avoidance and Minimization Measures, of the 2014 FEIS, remains the same for the SEIS. However, 

given the continued proliferation since the 2014 FEIS of the sandhills chub in the streams to be 

affected by the Proposed Project, the Applicant has committed to monitor impacts on the species 

and relocate them only if there is significant degradation in their habitat and scientific evidence of 

an impact on their ability to survive and thrive (as similarly stated in Section 4.7.9.2, Additional 

Potential Mitigation Measures, of the 2014 FEIS). As with the 2014 FEIS, the Applicant agrees that 

the other measures in Section 4.7.9.2, Additional Potential Mitigation Measures, of the 2014 FEIS still 

apply for the purposes of the SEIS.  

4.6.5 References 

Cedar Creek Associates, Inc. 2019. Aquatic Biological Resources Physical Effects Assessment: Haile 

Gold Mine Expansion Project. Presented to OceanaGold. February.  

ERC. 2018. 2017 Haile Gold Mine Hydraulic & Geomorphologic Monitoring Report. February. 
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4.7 Terrestrial Resources 
This section describes the potential impacts of the Proposed Project on terrestrial resources in the 

study area. The introduction in Chapter 4, Section 4.8, Terrestrial Resources, of the 2014 FEIS (page 

4.8-1), is still applicable for the Proposed Project and to this section of the SEIS, and therefore, is 

incorporated by reference. 

4.7.1 Methods and Approach 

The methods and approach for the analysis of impacts described in Section 4.8.1, Methods, of the 

2014 FEIS are the same for the Proposed Project and are incorporated by reference in the SEIS, with 

the exception of the total disturbance area; the Proposed Project would add an additional 1,299 

acres of disturbance to the mine site. Including the 50-foot buffer around proposed facilities 

identified as potential “additional disturbance” in the Section 404 permit application, the maximum 

extent of disturbance could reach 1,193 acres. 

4.7.2 Impacts on Terrestrial Resources 

The primary issues concerning terrestrial resources include direct and indirect impacts related to 

vegetation cover and type removal and alteration, wildlife and wildlife habitat removal and 

alteration, and wildlife disturbance and potential contamination. These impacts are described below 

for each alternative.  

4.7.2.1 Vegetation Cover and Type 

No Action Alternative 

Under the No Action Alternative, USACE would not issue a modification to the Applicant’s existing 

DA permit for the proposed mine expansion. Under this alternative, the Applicant would not expand 

activities beyond the permitted actions described in the 2014 FEIS or USACE’s 2020 modification to 

the Applicant’s 2014 DA permit, and mining operations, reclamation, and closure activities would 

occur within the 4,540 acres of private land owned by the Applicant as described in the 2014 FEIS. 

Impacts on terrestrial resources, including vegetation cover and type, would continue under the No 

Action Alternative as described in the 2014 FEIS. 

Proposed Project 

The direct and indirect impact discussions for vegetation cover in Chapter 4, Section 4.8.2.1, 

Vegetation Cover and Type, of the 2014 FEIS are the same for the Proposed Project and incorporated 

by reference in the SEIS, with the following exceptions. 

The Proposed Project would disturb up to 1,358 acres of land (Table 4.7-1, Figure 4.7-1). 

Approximately 85 percent of the total area to be disturbed would affect timberland and plantation 

(468.8 acres), areas already disturbed by mining (417.8 acres), and oak-hickory forest (255.8 acres). 

The remaining 15 percent of the total area to be disturbed would affect the remaining 10 vegetation 

and cover classes.  
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Table 4.7-1. Vegetation/Land Cover and Type Affected by the Proposed Project (acres) 

Vegetation 
Cover/Type Roadsa Mill Site 

Storage 
Areasb 

Pit Acres 
and 
Related 
Activities 

Pond 
Acres 

Acid 
Generating 
Area 

Under-
ground 
Mine 
Acres 

50-foot 
Buffer 
Around 
Projectc Total 

Bottomland 
Hardwoods 

0 0 35.0 0 0 0 0 4.2 39.3 

Developed and 
Agriculture 

7.1 0.1 22.1 4.2 0 2.8 0 12.5 48.8 

Mining Disturbance 47.2 11.0 25.5 246.6 3.3 44.9 5.7 30.7 417.8d 

Oak-Hickory Forest 0.6 0 192.7 10.7 0 28.1 0 23.7 255.8 

Open Water 0 0 0 0 0 2.3 0 0 2.3 

Pine-Scrub Oak 
Sandhill 

0 0 0 0 0 21.3 0 0.6 21.9 

Roads 0 0 5.0 <0.1 0 0 0 0.4 5.4 

Small Stream Forest 0 0 11.8 1.4 0 0.6 0 2.0 15.8 

Streamhead Pocosin 0.7 0 32.5 <0.1 0 9.1 0 5.9 48.2 

Swamp Tupelo Pond 0 0 0 0 0 2.4 0 0 2.4 

Timberland and 
Plantation 

16.8 0 233.3 42.9 3.0 104.2 0 68.6 468.8 

Utility Corridor 0.2 0 5.1 0 0 0 0 0.8 6.1 

Xeric Sandhill Scrub 0.7 0.1 9.4 8.2 2 1.5 0 3.3 25.2 

Source: Haile Gold Mine, Inc. 2019j. 
a Includes haul roads.  
b Includes Growth Media Storage Area, Overburden Storage Area, Tailings Storage Facility, and Water Storage Area. 
c Includes a 50-foot buffer around proposed facilities for potential “additional disturbance” to account for potential maximum impact. 
d Includes 2.9 acres for a detention structure. 

 



U.S. Army Corps of Engineers 

 

Environmental Consequences 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

4-108 
February 2021 

 

 

 
Source: Haile Gold Mine 2019j. 

Figure 4.7-1. Vegetation/Land Cover Affected by Proposed Project   
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State-Sensitive Plants 

Two previously identified locations of nestronia (Nestronia umbellula) would likely be affected by 

the Proposed Project. As stated in the 2014 FEIS Section 4.8.2.1, Vegetation Cover and Type, the plant 

is a relatively common shrub in the region (DuMond 2012), and the impact on the regional 

population is anticipated to be negligible. No other identified state-sensitive plants would be 

affected by the Proposed Project.  

4.7.2.2 Wildlife and Wildlife Habitat 

No Action Alternative 

Under the No Action Alternative, USACE would not issue a modification to the Applicant’s existing 

Department of the Army (DA) permit for the proposed mine expansion. Under this alternative, the 

Applicant would not expand activities beyond the permitted actions described in the 2014 FEIS or 

USACE’s 2020 modification to the Applicant’s 2014 DA permit, and mining operations, reclamation, 

and closure activities would occur within the 4,540 acres of private land owned by the Applicant as 

described in the 2014 FEIS. Impacts on terrestrial resources, including wildlife and wildlife habitat, 

would continue under the No Action Alternative as described in the 2014 FEIS. 

Proposed Project 

The introduction impact discussion and specific impact discussions for birds, mammals, and species 

of greatest conservation need in Section 4.8.2.2, Wildlife and Wildlife Habitat, of the 2014 FEIS is the 

same for the Proposed Project and incorporated by reference in the SEIS, with the exception of the 

following. 

The Proposed Project would remove one raptor nest that was identified during surveys. This nest is 

identified as Nest 10 in Appendix B, Comprehensive Biological Baseline Report for the Haile Gold Mine 

2016–2017, Figure 10-1. The nest was not occupied during surveys so the species of raptor that built 

the nest could not be determined. However, based on the nest characteristics it is likely to be the 

nest of a small raptor. The nest is on the edge of a clearing in an oak tree with a diameter at breast 

height (dbh) of 10 inches. No activity was observed in this nest during fall or spring surveys.  

The Proposed Project would remove two potential bat roosts that were identified during surveys. 

These potential roosts are identified as 2016-Roost 01 and 2016-Roost 02 in Appendix B, 

Comprehensive Biological Baseline Report for the Haile Gold Mine 2016–2017, Figure 11-1. Roost 01 is 

an old, abandoned wood home at the end of a dirt road, and Roost 2 is a large cavity in a large tree in 

an open area. These roosts could be used during the summer for one or more of the species 

identified during bat surveys. However, no bats were seen in any of the roost areas during surveys.  

4.7.2.3 Wildlife Disturbance and Potential Contamination 

No Action Alternative 

Under the No Action Alternative, USACE would not issue a modification to the Applicant’s existing 

DA permit for the proposed mine expansion. Under this alternative, the Applicant would not expand 

activities beyond the permitted actions described in the 2014 FEIS or the USACE’s 2020 

modification to the Applicant’s 2014 DA permit, and mining operations, reclamation, and closure 

activities would occur within the 4,540 acres of private land owned by the Applicant as described in 
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the 2014 FEIS. Impacts on terrestrial resources, including wildlife disturbance and potential 

contamination, would continue under the No Action Alternative as described in the 2014 FEIS. 

Proposed Project 

The impact discussion a in Section 4.8.2.3, Wildlife Disturbance and Potential Contamination, of the 

2014 FEIS is the same for the Proposed Project and incorporated by reference in the SEIS. 

4.7.3 Impact Summary 

Table 4.7-2 summarizes the potential impacts related to terrestrial resources for both alternatives. 

Table 4.7-2. Summary of Impacts Related to Terrestrial Resources 

Impact No Action Alternative Proposed Project 

Vegetation 
cover and type 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

The Proposed Project would disturb up to 

1,358 acres of land. Approximately 85 

percent of the total area to be disturbed 

would affect timberland and plantation 

(468.8 acres), areas already disturbed by 

mining (417.8 acres), and oak-hickory 

forest (255.8 acres). The remaining 15 

percent of the total area to be disturbed 

would affect the remaining 10 vegetation 

and cover classes. The qualitative impact 

summary in Table 4.8-3, Summary of Impacts 

on Terrestrial Resources, of the 2014 FEIS is 

the same for the Proposed Project.  

State sensitive 
plants 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

Loss of nestronia, a state listed sensitive 
plant species, at 2 locations. 

Wildlife and 
wildlife habitat 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

The impact summary in Table 4.8-3, 
Summary of Impacts on Terrestrial 
Resources, of the 2014 FEIS is the same for 
the Proposed Project.  

State listed 
wildlife species 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

The impact summary in Table 4.8-3, 
Summary of Impacts on Terrestrial 
Resources, of the 2014 FEIS is the same for 
the Proposed Project.  

Wildlife 
disturbance 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

The impact summary in Table 4.8-3, 
Summary of Impacts on Terrestrial 
Resources, of the 2014 FEIS is the same for 
the Proposed Project.  
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Impact No Action Alternative Proposed Project 

Wildlife 
contamination 

No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or USACE’s 
2020 modification to the 
Applicant’s 2014 DA permit. 

The impact summary in Table 4.8-3, 
Summary of Impacts on Terrestrial 
Resources, of the 2014 FEIS is the same for 
the Proposed Project.  

4.7.4 Mitigation for Impacts 

4.7.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

The avoidance and minimization measures in Section 4.8.4.1, Applicant’s Proposed Avoidance and 

Minimization Measures, in the 2014 FEIS are still current and applicable to the Proposed Project. 

There are no additional or different measures proposed by the Applicant for the Proposed Project. 

4.7.5 References 

DuMond, David M. 2012. Technical Memorandum Addressing Occurrences of Rare Plant Species of 

Kershaw and Lancaster Counties at Haile Gold Mine Properties, Lancaster County, South 

Carolina. May 29. 12 pp. + append. 

Haile Gold Mine, Inc. 2019j. Supplemental Responses to RAI (SEIS) 1-37, 1-39, 1-42, and RAI (SEIS) 

1-44 through 1-50. Submitted via email from Marianna DePratter (Haile) to Shawn Boone 

(USACE). July 1. 
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4.8 Federally Listed Species 
This section describes potential impacts on federally listed threatened and endangered species.  

4.8.1 Methods and Approach 

As stated in Chapter 3, Section 3.8.2, Existing Conditions, no federally listed threatened or 

endangered species, or designated critical habitat, occur in the study area. Under Endangered 

Species Act Section 7, if a federal agency determines their proposed action would have no effect on 

federally listed species and designated critical habitat, then no consultation is required with the U.S. 

Fish and Wildlife Service (USFWS) or National Marine Fisheries Service (NMFS). 

4.8.2 Impacts on Federally Listed Species 

The No Action Alternative and Proposed Project would have no effect on federally listed threatened 

and endangered species. No federally listed threatened or endangered species, or designated critical 

habitat, occur in the study area. The information in Section 3.8.2, Existing Conditions, contains the 

documentation to support USACE’s no effect determination on federally listed threatened and 

endangered species. 

4.8.3 Impact Summary 

The No Action Alternative and Proposed Project would have no impacts on federally listed 

threatened and endangered species.  

4.8.4 Mitigation for Impacts 

4.8.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

The Applicant has not proposed avoidance and mitigation measures for federally listed species 

because there are no federally listed species or designated critical habitat in the study area. 

4.8.5 References 

None cited. 
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4.9 Socioeconomics and Environmental Justice 
This section describes the potential impacts of the Proposed Project on socioeconomics and 

environmental justice in the study area. Primary issues related to socioeconomics include 1) effects 

associated with potential changes in long-term local population, employment, or earnings associated 

with mine expansion; 2) potential project-related demands for housing and public services or 

infrastructure that would exceed capacities; and 3) potential project-related effects on public sector 

fiscal conditions regarding demand for services compared to revenue generated. Environmental 

justice primary issues are guided by Executive Order 12898 that initiated consideration of 

environmental justice in federal actions.  

4.9.1 Methods and Approach 

The methods and approach for the analysis of impacts on socioeconomics and environmental justice 

described in Chapter 4, Section 4.10, Socioeconomics and Environmental Justice, of the 2014 FEIS are 

the same for the Proposed Project and incorporated by reference in this SEIS. However, while the 

2014 FEIS presented all monetary results in 2010 dollars, this SEIS presents them in constant 2017 

dollars. 

4.9.2 Impacts on Socioeconomics and Environmental Justice 

4.9.2.1 Gold Production and Markets 

Haile Gold Mine produces gold and silver, both precious metals, having market values and direct 

economic output that provides a direct economic benefit that would continue under the Proposed 

Project. The projected quantity and value of gold and silver production at Haile Gold Mine under the 

alternatives are presented in Table 4.9-1, which is followed by separate discussions for each 

alternative. 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

The projected quantity and value of gold and silver production under the No Action Alternative 

would be limited to amounts estimated in Table 4.9-1.  
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Table 4.9-1. Projected Quantity and Value of Gold and Silver Production at Haile Gold Mine 

Parameter 

No Action Alternative Proposed Project 

Annual 
Average Total 

Annual 
Average Total 

Gold production (ounces)a 119,884 1,678,371 237,257 3,796,114 

Silver production 
(ounces)a 

106,796 1,495,142 355,886 5,694,886 

Value of gold production  

($ millions)b,c 
$125.7 $1,759.5 $248.7 $3,979.0 

Value of silver production  

($ millions)d 
$2.4 $34.2 $7.5 $119.4 

Total production value  

($ millions) 
$128.1 $1,793.7 $256.1 $4,098.4 

Sources: Haile Gold Mine 2019a; USACE 2014. 
a Represents projected volume of recovered metals at the mine site (measured in troy ounces). 
b Gold values are based on the average annual gold price between 2010 and 2018 ($1,150 per troy ounce). 
c Monetary values are reported in constant 2017 dollars. 
d Silver values are based on average annual silver prices between 2010 and 2018 ($23 per troy ounce). 

Proposed Project 

The Proposed Project entails active mining of gold and silver over an approximate 14-year 

production timeframe. Based on the 2018 Mine Plan, approximately 3.46 million troy ounces of gold 

(or approximately 3.8 million ounces) would be recovered at the mine, averaging approximately 

237,257 ounces annually. Silver production is based on a 1.5:1 silver/gold ratio resulting in 5.19 

million troy ounces of silver (or approximately 5.69 million ounces) over the life of the mine and 

approximately 355,886 ounces annually. The estimated value of gold and silver production was 

based on historic market prices. Over the preceding 8-year period (2010 to 2018), the average price 

of gold and silver was approximately $1,150/troy ounce and $23/ounce, respectively (reported in 

2017 dollars). Based on these figures, the total value of precious metals extracted from the Haile 

Gold Mine is expected to be $4.1 billion over the life of the mine, averaging approximately $256.1 

million annually. Gold accounts for the largest share of production value, accounting for 

approximately 97.1 percent of the value of precious metals to be extracted at the mine. The value of 

precious metal production at Haile Gold Mine represents a major economic benefit of the Proposed 

Project during operation. 

Gold production at Haile Gold Mine has the potential to indirectly affect the national and global gold 

markets. However, the projected gold production, approximately 237,257 ounces per year on 

average, would account for only approximately 0.2 percent of gold mining production globally and 

approximately 3.4 percent of gold mining production in the United States. Consequently, it is not 

likely that the gold produced by the Proposed Project would influence the national and international 

gold markets, and indirect effects on existing market prices and conditions would be negligible. 

4.9.2.2 Direct Economic Benefits 

The direct economic benefits of the Haile Gold Mine would occur during project development, 

operations, and post-mining reclamation. These benefits are driven by project capital investment 

and ongoing spending, and the employment opportunities and wages paid to the project workforce. 
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The economic impacts associated with mine development are described in Chapter 4, Section 4.10.3, 

Impacts, of the 2014 FEIS. The mine development period of construction, preproduction, and mill 

commissioning work prior to the commencement of formal mining operations ended in 2017. The 

direct economic benefits generated within Lancaster County are presented below. 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

The projected economic impact under this alternative is described in the 2014 FEIS. The total 

economic impact of Haile Gold Mine on South Carolina in 2017 was approximately $134 million in 

total sales revenue, corresponding to 362 jobs and $24 million in labor income (Haile 2019b).  

Proposed Project 

Active Mining Period 

Table 4.9-2 presents the direct economic effects of mining operations, which represents the period 

of active metal mining and processing at the mine (Mine Years 1 to 14). Mining operations include 

expenditures and labor supporting sustaining capital, operations, and general administrative 

functions. 

Table 4.9-2. Direct Economic Benefits at Haile Gold Mine—Mine Operations (Lancaster County) 

Year 

Mine Operations 

Economic Output 
($ millions)a 

Labor Income  
($ millions)a 

Employment 
(jobs) 

2017 $61.1 $11.1 165 

2018 $91.2 $16.6 246 

2019 $101.6 $18.5 274 

2020 $116.1 $21.1 314 

2021 $84.9 $15.4 229 

2022 $85.8 $15.6 232 

2023 $74.5 $13.5 201 

2024 $71.7 $13.0 194 

2025 $66.0 $12.0 178 

2026 $95.8 $17.4 259 

2027 $79.8 $14.5 216 

2028 $79.8 $14.5 216 

2029 $108.5 $19.7 293 

2030 $74.5 $13.5 201 

2031 $60.5 $11.0 164 

2032 $89.2 $16.2 241 

Annual Average $83.8 $15.2 226 

Total $1,341.0 $243.5 N/A 

Source: Haile 2019b. 
a Monetary values are reported in constant 2017 dollars. 

N/A = not applicable 



U.S. Army Corps of Engineers 

 

Environmental Consequences 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

4-116 
February 2021 

 

 

The labor requirements to conduct mining activities in Lancaster County are substantial as well. 

Based on actual operating data through December 2018, direct employment is approximately 

357 employees annually. The combined average annual labor cost including wages, overtime, and 

benefits in all departments is $91,061. An estimated 89 percent of mine operations workers are 

anticipated to be local residents in the four-county region, while approximately 97 percent of 

workers are estimated to be state residents (Haile Gold Mine 2019c). Based on national data from 

the Bureau of Labor Statistics on mining employment wages in South Carolina, the average annual 

pay is over $40,000.  

Post-Mining Period 

Post-mining reclamation employment and expenditures were estimated separately from the other 

phases of the Proposed Project presented above. Total expenditures for post-mining activities are 

estimated to be $34.7 million over an approximate 30-year period (Haile Gold Mine 2019d). The 

supporting labor requirements and labor income associated with post-mining reclamation would 

include 0 to 30 employees annually earning a total of $9.7 million. This is unchanged from what was 

presented in the 2014 FEIS. The Applicant would not realize any annual earnings during the post-

mining period once processing of stored low-grade ore is completed (within 2 years after mining 

ceases). 

4.9.2.3 Regional Economics 

Implementation of the Proposed Project would not only support direct economic benefits as 

described previously but also would generate additional economic benefits within the local 

economy based on linkages among industries and households. The regional economic benefits 

generated within the four-county socioeconomics study area and South Carolina overall are 

presented below. Regional benefits are presented separately by project phase. The economic 

impacts associated with mine development are described in Chapter 4, Section 4.10.3, Impacts, of 

the 2014 FEIS. The mine development period ended in 2017, when formal mining operations began.  

No Action Alternative 

The economic impact of the Haile Gold Mine on the four-county study area in 2017 was 

approximately $162 million under the No Action Alternative. This impact corresponds to 684 jobs 

and $48 million in labor income. The statewide economic impact of the Haile Gold Mine in 2017 was 

approximately $191 million. This impact corresponds to 805 jobs and $57 million in labor income 

(Haile Gold Mine 2019b). 

Proposed Project 

Active Mining Period 

Table 4.9-3 and Table 4.9-4 present the results of the regional economic analysis for the mining 

operations phase. All jobs, income, and output presented in Table 4.9-3 would be generated within 

the four-county study area (although some of these jobs may be filled by nonresidents). As 

described in Section 4.9.2.1, Gold Production and Markets, the direct value of gold and silver at the 

mine is estimated to be $4.1 billion over the life of the mine. Projected mining operations 

expenditures would generate approximately $2.2 billion in indirect and induced economic 

production over the life of the mine, or approximately $138 million annually, in the four-county 

study area. On average, approximately 830 total jobs (direct, indirect, or induced) would be created 
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by the Proposed Project each year. Total labor compensation (including wages and benefits) 

associated with these jobs is estimated to be approximately $940 million over the lifetime of the 

Proposed Project.  

Table 4.9-4 presents the results for the statewide analysis of benefits generated during mining 

operations. Projected mining operations expenditures would generate approximately $2.6 billion 

statewide in indirect and induced economic production over the life of the mine, or approximately 

$163 million annually. On average, approximately 977 total jobs (direct, indirect, or induced) would 

be created by the Proposed Project statewide each year. Total labor compensation (including wages 

and benefits) associated with these jobs is estimated to be approximately $1.1 billion over the 

lifetime of the Proposed Project. 

Table 4.9-3. Direct Economic Benefits at Haile Gold Mine—Mine Operations (Four-County Study 
Area) 

Year 

Mine Operations 

Indirect/Induced 
Economic Output 

($ millions)a 

Labor Income ($ millions)a Employment (jobs) 

Direct 
Indirect/ 
Induced Total Direct 

Indirect/ 
Induced Total 

2017 $113.8 $20.7 $27.7 $48.4 307 376 683 

2018 $149.4 $27.1 $36.4 $63.5 404 494 898 

2019 $166.4 $30.2 $40.5 $70.8 450 550 1000 

2020 $190.2 $34.5 $46.3 $80.9 514 629 1143 

2021 $139.0 $25.3 $33.9 $59.1 376 460 836 

2022 $140.6 $25.5 $34.2 $59.8 380 465 845 

2023 $122.1 $22.2 $29.7 $51.9 330 404 734 

2024 $117.4 $21.3 $28.6 $49.9 317 388 705 

2025 $108.1 $19.6 $26.3 $46.0 292 357 649 

2026 $156.9 $28.5 $38.2 $66.7 424 519 943 

2027 $130.7 $23.7 $31.8 $55.6 353 432 785 

2028 $130.7 $23.7 $31.8 $55.6 353 432 785 

2029 $177.8 $32.3 $43.3 $75.6 480 588 1068 

2030 $122.0 $22.1 $29.7 $51.9 329 403 732 

2031 $99.2 $18.0 $24.2 $42.2 268 328 596 

2032 $146.1 $26.5 $35.6 $62.1 395 483 878 

Annual  
Average 

$138.1 $25.1 $33.7 $58.7 373 457 830 

Total $2,210.3 $401.4 $538.5 $939.9 N/A N/A N/A 

Source: Haile 2019b. 
a Monetary values are reported in constant 2017 dollars. 

N/A = not applicable 
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Table 4.9-4. Direct Economic Benefits at Haile Gold Mine – Mine Operations (South Carolina) 

Year 

Mine Operations 

Indirect/Induced 
Economic Output  

($ millions)a 

Labor Income ($ millions)a Employment (jobs) 

Direct 
Indirect/ 
Induced Total Direct 

Indirect/ 
Induced Total 

2017 $134.0 $24.3 $32.6 $57.0 362 443 805 

2018 $176.0 $32.0 $42.9 $74.8 475 582 1057 

2019 $196.0 $35.6 $47.8 $83.3 529 648 1177 

2020 $224.0 $40.7 $54.6 $95.3 605 741 1346 

2021 $163.7 $29.7 $39.9 $69.6 442 541 983 

2022 $165.5 $30.1 $40.3 $70.4 447 547 994 

2023 $143.7 $26.1 $35.0 $61.1 388 475 863 

2024 $138.3 $25.1 $33.7 $58.8 374 457 831 

2025 $127.3 $23.1 $31.0 $54.1 344 421 765 

2026 $184.7 $33.5 $45.0 $78.6 499 611 1110 

2027 $153.9 $28.0 $37.5 $65.5 416 509 925 

2028 $153.9 $28.0 $37.5 $65.5 416 509 925 

2029 $209.4 $38.0 $51.0 $89.0 566 692 1258 

2030 $143.6 $26.1 $35.0 $61.1 388 475 863 

2031 $116.8 $21.2 $28.5 $49.7 316 386 702 

2032 $172.1 $31.3 $41.9 $73.2 465 569 1034 

Annual 
Average 

$162.7 $29.5 $39.6 $69.2 440 538 977 

Total $2,603.1 $472.7 $634.2 $1,106.9 N/A N/A N/A 

Source: Haile 2019b. 
a Monetary values are reported in constant 2017 dollars. 

N/A = not applicable 

Post-Mining Period 

Post-mining reclamation expenditures would occur within the four-county study area and state, 

these regions would experience a decline in economic activity (compared with the active mine 

operations shown in Table 4.9-4) due to fewer workers needed to conduct reclamation, monitoring, 

and closure activities. Although project-related employment and income in the post-mining period 

and later in the closure period would be reduced compared to levels reached during mining 

operations, adverse consequences of this change in employment and income are expected to be 

limited. The Applicant would not realize any annual earnings during the post-mining period once 

processing of stored low-grade ore is completed (within 2 years after mining ceases). 

4.9.2.4 Tax Revenues 

In addition to the regional economic benefits generated by the proposed Haile Gold Mine, the 

Proposed Project would affect tax revenues collected by local governments, while increasing the 

costs of providing additional public services to the Proposed Project. For this analysis, two main 

sources of tax revenues were evaluated: property taxes and income taxes. No royalty payments or 

severance taxes would be generated by the Proposed Project because these taxes are not applicable 

to mining operations on private land in South Carolina. 
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Table 4.9-5 presents estimated property tax payments and estimated state income taxes for the No 

Action Alternative and Proposed Project. Property taxes for the No Action Alternative were based on 

existing property tax assessments on lands within the project boundary. State income taxes would 

be paid both at the corporate and individual (worker) level. The state corporate income tax rate is 

5.0 percent. The personal income tax rate in South Carolina is based on a marginal tax rate schedule 

that ranges from 3.0 to 7.0 percent. Based on data from the Applicant, the effective state income tax 

rate was calculated to be 11.2 percent. 

Table 4.9-5. Estimated Taxes 

Parameter 

No Action Alternativea,b Proposed Projectb 

Annual 
Average Total 

Annual 
Average Total 

Fee-in-lieu-of-taxes $1,090,923 $17,454,764 N/A N/A 

Property taxes $1,496,250   $23,940,000  $2,298,392  $36,774,275  

Corporate income tax $1,072,761 $17,164,183 $8,877,500 $159,795,000 

Personal income tax $1,119,000 $17,904,000 $1,702,400 $27,272,000 

Sources: Haile 2019f; USACE 2014. 
a Based on the fee-in-lieu-of-taxes (FILOT) agreement between Haile Gold Mine, Inc. and Lancaster County. 
b Values are based on a 16-year period (2019–2034). 

N/A = not applicable 

Table 4.9-6. Estimated Taxable Sales and Sales Tax Revenues 

Parameter 

No Action Alternative Proposed Project 

Annual 
Average Total 

Annual 
Average Total 

Taxable Sales (Total) $1,131,000 $19,242,000 $1,187550 $20,204,100 

Lancaster County $1,132,000 $19,242,000 $1,187,550 $20,204,100 

Kershaw County $0 $0 $0 $0 

Richland County $0 $0 $0 $0 

York County $0 $0 $0 $0 

Other South Carolina 
Counties 

$0 $0 $0 $0 

Out of State $0 $0 $0 $0 

Sales Tax Revenues 
(Total) 

$84,000 $1,425,000 $88,250 $1,500,000 

Lancaster County $84,000 $1,425,000 $88,250 $1,500,000 

Kershaw County $0 $0 $0 $0 

Richland County $0 $0 $0 $0 

York County $0 $0 $0 $0 

Other South Carolina 
Counties 

$0 $0 $0 $0 

Out of State $0 $0 $0 $0 

Sources: USACE 2014; Haile 2020.  
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No Action Alternative 

The estimated market (or appraised) value of the Haile Gold Mine properties is $40 million, 

resulting in the Applicant paying approximately $1,496,250 in property taxes annually as reported 

in the 2014 FEIS. It was assumed that property taxes would remain stable over time unless the 

properties are developed, which would result in fluctuations in market value and the assessment 

rate on these lands. Total property tax payments through the end of mining operations were 

estimated to be nearly $23,940,000, as presented in Table 4.9-5. Because property taxes would not 

change relative to existing conditions, no impact would occur. 

Proposed Project 

Sales taxes paid by the Applicant would vary by project phase. During mining operations, machinery 

and material handling equipment used in the mining process would be tax-exempt, as well as costs 

related to maintenance of these items. Haile anticipates minimal taxable sales after 2020. Therefore, 

the total sales tax incurred under the Proposed Project is estimated to be roughly equal to the total 

under the No Action Alternative. Total property tax payments through the end of mining operations 

were estimated to be nearly $36,774,275, as presented in Table 4.9-5. Total corporate income tax 

and personal income tax through the end of mining operations were estimated to be $159,795,000 

and $27,272,000, respectively.  

4.9.2.5 Population and Housing 

The Proposed Project would support a local workforce that varies in size across phases. Depending 

on the target labor pool that would be used to fill jobs, the Proposed Project may induce local 

population growth, temporarily and permanently, thereby resulting in an increased demand for 

local housing and other community resources. 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

Under the No Action Alternative, the Proposed Project would not be implemented and the existing 

workforce supporting ongoing mining activities at Haile Gold Mine would continue under current 

authorizations and permits until mine operations ceased and final reclamation, monitoring, and 

closure were implemented with a reduced workforce. As a result, existing Haile Gold Mine 

employees in the four-county study area, totaling approximately 373 under existing conditions, 

would remain living in the region or would relocate to find another source of employment. To the 

extent that workers continue to reside locally, there would be no effect on existing population levels 

and housing resources. Conversely, if mine workers and their families leave the region, population 

levels would decline relative to existing conditions, and housing vacancy rates would increase. This 

would represent a minor impact of the No Action Alternative during a period equivalent to the life of 

the Proposed Project. 

Proposed Project 

Under the Proposed Project, additional workers would be required during mine expansion, which 

could result in increased population levels in the local area. Since the 2014 FEIS, 84 percent of Haile 

Gold Mine employees were South Carolina residences. Of that workforce, 85 percent were locals 

from Lancaster County. The Applicant recognizes that as operations expand under the Proposed 
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Project, there may be a need to hire subject matter experts from out of state, but it is also committed 

to hiring qualified local personnel. During mine operations, approximately 617 workers and 

contractors are estimated to be required during peak operations in 2024, which is 244 more 

personnel than the 373 staff currently employed. A significant proportion of the workforce is 

anticipated to come directly from the local area (four-county study area), while others would come 

from other parts of South Carolina, as well as from other states. The Applicant’s goal is to hire 80 

percent of its employees from local communities within 65 miles of the mine (Haile Gold Mine 

2019g). Over the life of the Proposed Project, the expected range would vary from 65 to 85 percent 

local employees. That means that during peak mining operation in 2024, approximately 159 to 207 

new employees would be existing residents of the four-county study area, which would not generate 

any additional population growth (assuming that residents of other counties in the study area would 

not relocate to Lancaster County). The remaining 37 to 85 jobs are expected to be filled by workers 

that would commute to the project site regularly or relocate to the four-county study area.  

Migration into the community has the potential to affect local social conditions, particularly if the 

population growth is rapid. Migration for project operations would likely be much lower than 10 

percent in any given community, indicating that potential effects of population change on local social 

or cultural conditions would be minor. If the workers coming from outside of the four-county study 

area would permanently relocate to Lancaster County with their families, the population could 

increase by up to approximately 216 people (85 workers and their families). This represents less 

than 1 percent of the projected population of Lancaster County in 2025. A population change of this 

magnitude is expected to minimally affect local social or cultural conditions. 

An increase in population during operations would generate demand for local housing over the 

Proposed Project timeframe. In 2017, approximately 35,336 housing units were located in Lancaster 

County, which included 3,891 vacant housing units countywide. Based on these values, there 

appears to be sufficient vacancy in the local housing stock to accommodate project-related housing 

demands. If needed, operational housing also would be available from local apartment complexes 

and in adjacent communities. Increased local housing demand during project mining operations 

would be a negligible impact. 

The Proposed Project could also affect local population levels and housing resources, based on 

purchasing additional parcels and displacement of existing housing. Approximately nine of the 

parcels within the Proposed Project’s expanded boundary included houses at the time they were 

purchased (Haile Gold Mine 2019h). All of these houses have been or would be demolished or sold 

and relocated. These nine houses represent a negligible impact on the local housing stock in 

Lancaster County and in the community of Kershaw.  

4.9.2.6 Property Values 

As with any large-scale change in land use, there is the potential that the Proposed Project would 

affect property values in the region. Factors that may positively influence property values include 

the development of a large employment base and benefits to the local economy from the Proposed 

Project. Conversely, factors that may adversely affect property values include nuisance-related 

effects associated with a large industrial project, such as noise, impairment of the visual and 

aesthetic quality of the local area, loss of rural character, and other potential environmental impacts. 

The literature review of applicable studies on property values presented in Chapter 4, Section 4.10, 

Socioeconomics and Environmental Justice, of the 2014 FEIS is still applicable for the Proposed 

Project and incorporated by reference in this SEIS. 
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No Action Alternative 

If the local housing market and housing demand has already increased in anticipation of the 

Proposed Project, the No Action Alternative may result in declining home and land prices. To the 

extent that current property values have been unaffected by plans to expand the Haile Gold Mine 

and existing activity at the project site, the No Action Alternative would not affect property values. 

Proposed Project 

The economic benefits that would be generated by the Proposed Project, including increases in 

employment opportunities and income at both the mine site and in the larger economy, could 

increase the demand for housing, thereby driving prices higher in the local real estate market. It is 

difficult to ascertain whether these factors have already been capitalized into existing results in 

nuisance-related effects, such as dust, noise, and degradation in the visual character of the 

surrounding landscape, which could in turn results in declining property values during operation. 

These adverse effects would tend to be localized close to the mine site and likely would affect only a 

small segment of the local housing stock. The Proposed Project expands the existing mine site, which 

likely has been factored into existing market values. Therefore, it is anticipated that the planned 

mine expansion would have a negligible impact on property values.  

4.9.2.7 Economic Effects from Displaced Land Uses 

The project site is currently an active mine site and historically has been used intermittently for 

mining. Mining and related activities are the only currently allowable land uses in the study area 

under the existing mining zoning designation. If the zoning designation were to change, other 

potential land uses could occur in the area. For example, because some of the land within the project 

boundary is forested, future timber production and sale is possible.  

No Action Alternative 

Under No Action Alternative, the proposed mine expansion would not be developed; therefore, 

existing and potential future land uses in the four-county study area would not be displaced. No 

impacts would occur. 

Proposed Project 

As described in Chapter 4, Section 4.10.3.7, Economic Effects from Displaced Land Uses, of the 2014 

FEIS, following reclamation, potential future land uses could include agricultural, forestry, 

commercial, industrial or residential development, or limited recreational use opportunities. The 

actual future land use and the extent and type of future land use opportunities at the project site are 

unknown at this time. Any potential land use, other than mining, would require changes to the 

current mining zoning by Lancaster County. 

The Proposed Project would potentially displace nine homeowners from properties in the study 

area. It is anticipated that this residential land would be redesignated as a mining zone. 

4.9.2.8 Public Services 

The Proposed Project would increase demand for a range of public services to serve the Proposed 

Project and its employees. This section addresses potential effects on education and schools, solid 
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waste disposal, potable water supplies, wastewater disposal, electricity, and natural gas. Other 

public services related to the health and safety of local residents (law enforcement, fire protection, 

and emergency services) are addressed in Chapter 3, Sections 3.16, Public Health and Safety; and 

4.16, Public Health and Safety. 

No Action Alternative 

Without the Proposed Project, additional demand for local public services would not be generated. 

Therefore, the public services referenced above would not be affected under the No Action 

Alternative. No impacts on public services would occur. 

Proposed Project 

The Proposed Project would increase the demand for public services based on operating 

requirements of the mine and the anticipated influx of workers that would increase local population 

levels. As described above, the Applicant anticipates hiring a maximum of 85 workers from areas 

outside the four-county study area. Population levels in Lancaster County could increase by a 

maximum of 216 people (workers and their families) during peak mining operations. Based on the 

Applicant’s communication with local service providers, existing service capacity is expected to 

meet the needs of the Proposed Project.  

Education and Schools 

During operations, up to 85 workers with families may permanently relocate to Lancaster County to 

serve the Proposed Project, which would result in an increase of approximately 22 school-aged 

children. This represents a relatively small proportion (0.1 percent) of the total enrollment in the 

Lancaster County School District (18,423 students). Based on these figures, it is likely that local 

public schools would be able to accommodate any new students that would move into the region. 

Therefore, the direct effects on the local school system during operations would be negligible. 

Solid Waste Disposal 

As a commercial entity, the Applicant would need to contract with commercial haulers to dispose of 

project waste and has been coordinating with Lancaster County Public Works authorities regarding 

the solid waste disposal needs of the Proposed Project. The Town of Kershaw and Lancaster County 

have agreements with the Lee County Landfill and Bishopville Landfill to dispose of the refuse from 

daily operation at Haile Gold Mine (Haile Gold Mine 2019i). Consequently, direct impacts associated 

with solid waste disposal would likely be negligible. 

4.9.2.9 Environmental Justice 

As shown in Chapter 3, Section 3.9, Socioeconomics and Environmental Justice, Table 3.9-3, the 

population in Lancaster County is predominantly White (70.1 percent). Racial minorities make up 

the remaining 29.9 percent of the population, including the Black/African American population, 

which accounts for 21.7 percent of the population in the county. The relative proportion of minority 

populations in Lancaster County is lower than the four-county study area (36.2 percent) and the 

state of South Carolina overall (43.1 percent). At the census tract level, the minority population in CT 

102 (the location of the proposed mine) is only slightly larger than Lancaster County overall and 

lower than the study area and the state. Generally, the data show that the minority population 

surrounding the project boundary is not meaningfully greater than in the larger region. However, a 
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distinct population group (Kershaw Correctional Institution inmates), located just west of the 

project boundary in CT 102, was considered in the environmental justice analysis. In addition, a 

number of census tracts elsewhere in Lancaster County exhibit high rates of minority populations, 

such as CT 107 and CT 108 in the City of Lancaster. The minority populations in both of these census 

tracts exceed 50 percent; however, these tracts are located sufficiently distant from the project 

boundary as not to be affected by site-specific environmental impacts. See Chapter 3, Affected 

Environment, Figure 3.9-2, for a map of the census tracts. 

Chapter 3, Affected Environment, Table 3.9-4, presents key economic indicators of social wellbeing. 

At the regional level, the population in Lancaster County has a lower income level (per capita income 

of $26,425), higher unemployment rate (7.7 percent), and a similar poverty rate (15.5 percent) 

when compared to the study area and the state. At the census tract level, CT 102 (where the 

Proposed Project is located) has a lower income level (per capita income of $16,232), higher 

unemployment rate (9.9 percent), and higher poverty rate (21.1 percent) compared to Lancaster 

County, and is economically disadvantaged compared to the region and state based on higher 

unemployment and poverty rates and low per capita income levels.  

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

Without the Proposed Project, none of the potential environmental impacts or economic benefits 

attributed to the Proposed Project would be realized. Therefore, there would be no environmental 

justice effects on minority or low-income populations in the region and no disproportionate health 

or safety effects on children. 

The economic benefits of the existing mine would likely result in environmental justice benefits and 

would not result in disproportionate adverse effects on the minority and low-income populations in 

the study area. 

Proposed Project 

As noted, the population surrounding the project boundary and residing in the greater Lancaster 

County area is characterized by relatively low-income levels and high unemployment and poverty 

rates. The environmental and socioeconomic effects of the Proposed Project on these environmental 

justice communities of concern are addressed separately below. 

The physical effects of the Proposed Project with the potential to affect local populations include 

effects associated with air quality (Section 4.11, Air Quality and Climate Change), noise and vibration 

(Section 4.12, Noise and Vibration), and water supply (Section 4.2, Water Resources), as well as 

general health and safety concerns attributed to natural events and emergency response capabilities 

of local service providers (Section 4.16, Public Health and Safety). The Proposed Project would result 

in increased generation of air pollutant emissions and noise and vibration. These effects would not 

exceed regulatory or health standards; therefore, local minority and low-income populations and 

children would not be subject to adverse health effects from operations of the Proposed Project. 

Local public service providers have indicated that they would be able to adequately respond to 

events in the study area; therefore, minority and low-income populations and children residing near 

the Proposed Project would not experience a decline in service levels provided by law enforcement, 

fire protection, or emergency service agencies. For the impacts outlined above, the Proposed Project 
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would not result in disproportionate adverse effects on children or minority or low-income 

populations surrounding the study area, including Kershaw Correctional Institution inmates.  

The inmates at the Kershaw Correctional Institution have been identified as an environmental 

justice community of concern. The facility is served by the municipal water supply system and 

would not be affected by groundwater drawdown predicted by the groundwater model and would 

not adversely affect the wellbeing of inmates at the Kershaw Correctional Institution. Accordingly, 

the Proposed Project would not result in disproportionate adverse effects on minority or low-

income populations based on changes in groundwater levels. No health or safety risks would result 

from the groundwater drawdown, and consequently no disproportionate effects on children are 

expected. In summary, the potential effects on environmental quality due to the Proposed Project 

are expected to result in minimal adverse effects on human health and safety, with no air quality or 

other health-related threshold exceeded beyond the mine property fenceline.  

From an economic perspective, the Proposed Project would result in a broad range of economic 

benefits in the study area and in the larger four-county economy, as described in Section 4.9.2.2, 

Direct Economic Benefits, and Section 4.9.2.3, Regional Economics, respectively. The extent to which 

these direct and regional economic benefits would affect minority and low-income populations in 

the study area is unknown. It is plausible that some of the mining jobs would be filled by minority 

and low-income workers living near the mine in Lancaster County; however, these opportunities 

would be limited to workers with the required skill sets. It is more likely that the regional economic 

benefits generated throughout Lancaster County would benefit minority and low-income workers. 

The Proposed Project would likely result in environmental justice benefits and would not result in 

disproportionate adverse effects on minority and low-income populations in the study area. 

4.9.3 Impact Summary 

Table 4.9-7 summarizes the potential impacts related to socioeconomics and environmental justice 

for both alternatives. 

Table 4.9-7. Summary of Impacts Related to Socioeconomics and Environmental Justice 

Impact No Action Alternative Proposed Project 

Effects on gold 
production and 
values 

Gold and silver production 
would be $128.1 million 
annually. 

Gold and silver production of $256.1 million 

annually. 

Direct 
economic 
effects at Haile 
Gold Mine 

Income and jobs at the mine 
site would vary around current 
levels until the mine closed. 

Increase in income and jobs at mine site. 

Regional 
economic 
effects 

Output (production), income, 
and jobs in local and statewide 
economies would vary around 
current levels until the mine 
closed. 

Output (production), income, and jobs in 
local and statewide economies would 
increase. 
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Impact No Action Alternative Proposed Project 

Tax revenue 
effects 

Fee/tax revenues, FILOT fees 
(estimated $1.1 million 
annually), sales taxes 
($327,000 annually), and state 
income taxes (2.7 million 
annually) would remain at 
current levels for the operating 
mine. 

Sales taxes ($88,250annually), and state 
income taxes (10.6 million annually) would 
increase relative to the Proposed Project.a 

Population and 
housing effects 

No additional population 
increase or demand for the 
existing mine. 

Minor increases in population and demand 
for local housing.   

Property value 
effects 

Property values would not 
change. 

The planned mine expansion would have a 
negligible impact on property values. 

Effects on 
public services 

No additional effects on public 
services beyond what was 
described in the 2014 FEIS. 

Increased demand for public services due to 
the increase in employment. 

Environmental 
Justice 

No additional environmental 
justice effects beyond what 
was described in the 2014 
FEIS.  

Additional beneficial effects on 
environmental justice populations from local 
and regional economic benefits due to an 
increase in jobs and income. 

a Haile contemplates submitting a FILOT application to Lancaster County for all new capital investment 
associated with the proposed expansion. This application is subject to future review and approval by county 
council. The actual values and criteria for inclusion have not been finalized.  

FILOT = fee-in-lieu-of-taxes 

4.9.4 Mitigation for Impacts 

Mitigation for impacts on socioeconomics and environmental justice identified in Section 4.10.5, 

Mitigation for Impacts, of the 2014 FEIS remain unchanged for the SEIS and were considered in the 

preceding impact analysis. 

4.9.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Mitigation for impacts on socioeconomics and environmental justice identified in Section 4.10.5, 

Mitigation for Impacts on Socioeconomics and Environmental Justice, of the 2014 FEIS remain 

unchanged for the SEIS and were considered in the preceding impact analysis. 

4.9.4.2 Additional Potential Mitigation Measures 

The impacts on socioeconomics and environmental justice from the Proposed Project are beneficial; 

therefore, no additional mitigation measures are proposed. 
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4.10 Land Use 
This section describes the potential impacts of the Proposed Project on land use in the study area. 

Primary issues related to land use include impacts associated with the termination or modification 

of existing land uses and alteration of land use patterns. The overview of changes in land use, land 

ownership, and consistency with zoning in Chapter 4, Section 4.11, Land Use, of the 2014 FEIS is still 

applicable to the Proposed Project and to this section of the SEIS and is incorporated by reference. 

Land use within the study area has historically included agriculture, timber harvesting, mining, and 

rural residential uses, and was previously zoned as Rural Residential Intense Agricultural (R-45A). It 

was rezoned to Heavy Industry (I-2) in 2009 and 2012, and then to Mining District (M) in 2013. The 

Lancaster County Unified Development Ordinance (UDO) states the purpose of the Mining District is 

to accommodate businesses engaged in the extraction of mineral materials (Lancaster County 2016). 

4.10.1 Methods and Approach 

The methods and approach for the analysis of impacts on land use described in Section 4.11.1 of the 

2014 FEIS are the same for the Proposed Project and incorporated by reference in this SEIS. 

4.10.2 Impacts on Land Use 

4.10.2.1 Changes in Land Use and Land Ownership and Consistency with 
Zoning 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

The mine area is zoned as Mining District in Lancaster County (Chapter 3, Affected Environment, 

Figure 3.10-2). As discussed in Section 4.11.2.1, Changes in Land Use and Land Ownership and 

Consistency with Zoning, of the 2014 FEIS, there would be no impacts related to changes in land use, 

land ownership, or consistency with zoning. 

Proposed Project 

Under the Proposed Project the area within the mine permit boundary would increase from 4,552 

acres to 5,384 acres and the total disturbance would increase from 2,612 acres to 3,860 acres. The 

existing land use for the proposed 832-acre expansion is a combination of mining, heavy industry, 

residential, and agricultural. The Proposed Project would convert a majority of the expanded 

acreage to mining-related uses. The current zoning for this expansion area is Mining District, Heavy 

Industrial, and Agricultural Residential (Figure 3.10-2). Land ownership is not anticipated to change 

during the life of the mine. 

The Applicant has installed fencing around the perimeter of the boundary of the current mine site in 

accordance with the Lancaster County UDO. The fencing, a constructed a 30-foot-wide Type 4 buffer 

yard, serves as spatial separation between the mine and adjacent land uses and creates visual 

screening. This fencing would be enlarged to encompass the proposed expanded project boundary. 
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The process and impacts related to post-mining reclamation and monitoring on land use, land 

ownership, and consistency with zoning would be the same as discussed in Chapter 4, Section 

4.11.2.1, Changes in Land Use and Land Ownership and Consistency with Zoning, of the 2014 FEIS. 

There would be no impacts from changes to land use, land ownership, or consistency with zoning 

that would occur under the Proposed Project.  

4.10.2.2 Impacts on Special-Status Farmland 

No Action Alternative 

Under the No Action Alternative there would be no additional disturbance to prime farmland and 

farmland of statewide and local importance would occur within the current mine plan area. Impacts 

on special status farmlands from the initial mine development were previously described in Chapter 

4, Environmental Consequences, Section 4.11.1.1, Impacts on Special Status Farmland, of the 2014 

FEIS.  

Proposed Project 

Mining activities within the 832-acre expansion area would disturb approximately 11 acres of prime 

farmland and 23 acres of farmland of statewide or local importance (Chapter 3, Affected 

Environment, Section 3.10, Land Use, Figure 3.10-3). Additionally, approximately 4 acres of soil 

considered to be prime farmland if drained and protected from flooding would be disturbed. As 

discussed in Section 4.11.2.2, Impacts on Special-Status Farmland, of the 2014 FEIS, where surface 

disturbance occurs, soil characteristics, such as productivity, physical structure, and ecological 

function would be substantially altered. Reclamation activities would attempt to restore these 

characteristics and revegetate the study area; however, there would likely be areas of permanent 

vegetation loss. Because the study area is zoned as Mining District none of the areas of prime 

farmland or farmland of statewide or local importance are used for crop production. The loss of 34 

acres of prime farmland and farmland of statewide or local importance represents a very minimal 

amount of the total amount in Lancaster County (64,821 acres and 55,147 acres, respectively) and 

the impact would be considered minor and permanent. 

The process and impacts related to post-mining reclamation and monitoring on prime farmland and 

farmland of statewide or local importance would be the same as discussed in Section 4.11.2.2, 

Impacts on Special-Status Farmland, of the 2014 FEIS except that only 34 acres of special status 

farmland would be lost under the proposed mine expansion compared with 432 acres under the 

2014 FEIS. 

4.10.3 Impact Summary 

 Table 4.10-1 summarizes the potential impacts related to land use for both alternatives. 
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Table 4.10-1. Summary of Impacts Related to Land Use 

Impact No Action Alternative Proposed Project 

Changes in land use There would be no impacts related 
to changes in land use. 

The project boundary would 
increase by 832 acres. 

Changes in land 
ownership 

There would be no impacts related 
to changes in land ownership. 

The Applicant is proposing to 
purchase or lease two parcels 
within the project boundary that 
they do not own. 

Consistency with 
zoning and land 
management plans 

There would be no impacts related 
to consistency with zoning and land 
management plans. 

The zoning designation within the 
project boundary has been 
designated as Mining District since 
2013. 

Impacts on special 
status farmland 

Undisturbed prime farmland and 
farmland of statewide and local 
importance would remain 
undisturbed. 

Approximately 1 acre of prime 
farmland and 20 acres of farmland 
of statewide or local importance 
would be disturbed. 

4.10.4 Mitigation for Impacts 

4.10.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Mitigation for impacts on land use identified in Section 4.11.4 of the 2014 FEIS remains unchanged 

for the SEIS and was considered in the preceding impact analysis. 

4.10.5 References 
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4.11 Air Quality and Climate Change 
The primary issues related to air quality include the potential for exceedance of the National 

Ambient Air Quality Standards (NAAQS) within the local or regional area affected by total project 

pollutant emissions. 

4.11.1 Methods and Approach 

The air quality impact analysis focuses on potential impacts on sensitive locations (known as 

receptors) in the study area, primarily those receptors located just outside the project boundary. 

Chapter 4, Section 4.16, Air Quality and Climate Change, of the 2014 FEIS is still applicable to the 

Proposed Project and to this section of the SEIS, and is incorporated by reference in this SEIS. The 

methods and approach for the analysis of air quality impacts described in Section 4.16.1 of the 2014 

FEIS are the same for the Proposed Project and are also incorporated by reference in this SEIS. 

4.11.2 Impacts on Air Quality and Climate Change 

4.11.2.1 No Action Alternative 

Under the No Action Alternative, emissions from current mining activities would continue during 

years of active mining. Table 4.11-1 summarizes the estimated emissions under the No Action 

Alternative. Reclamation activities would begin concurrently with mining operations and would 

decrease over time during mine closure. Emissions from reclamation activities are expected to be 

less than during mine operations and would also decrease over time. Ambient air pollutant 

concentrations during mine operations would be similar to those described in the 2014 FEIS for the 

then-proposed action. The permitted actions described in the 2014 FEIS or USACE’s 2020 

modification to the Applicant’s 2014 DA permit represent the current No Action Alternative. Based 

on the concentrations predicted in the 2014 FEIS, there would be no exceedance of the NAAQS in the 

study area under the No Action Alternative. 

4.11.2.2 Proposed Project  

Under the Proposed Project, current mining operations would continue and would be expanded, and 

equipment would be added for underground mine operations. In addition to currently operating 

mining equipment, additional facilities would be added to meet the needs of the new underground 

mine. Additional heavy equipment would include dewatering pumps to remove groundwater from 

the underground work areas, hammer drills for long hole mining of ore, ore-processing facilities, 

and additional heavy trucks for hauling of mined material. A ventilation system consisting of 

horizontal intake and exhaust ports would be included to manage airflow and air quality inside the 

new mine. The outlet portal for the ventilation system, to be located in the wall of the Snake Pit 

approximately 380 feet below the rim, would release the emissions from the underground mining 

activities to the atmosphere. The mine plan and associated equipment activity for the year 2029 was 

selected for the project air quality analysis because 2029 is projected to be the year of peak material 

movement for the mine. 

Table 4.11-1 compares the predicted emissions of criteria pollutants between the No Action 

Alternative and the Proposed Project. Table 4.11-1 shows increased total emissions of lead, nitrogen 

oxides (NOX), particulate matter 10 microns in diameter and smaller (PM10), particulate matter 2.5 
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microns in diameter and smaller (PM2.5), and volatile organic compounds (VOC) with the Proposed 

Project because of the increased production. Table 4.11-1 also reflects reductions in fugitive 

emissions of carbon monoxide (CO), NOX, and sulfur dioxide (SO2) from blasting with the Proposed 

Project compared to the No Action Alternative, despite the increase in production. These reductions 

are due to anticipated use of an emulsion blend of ammonium nitrate–fuel oil (ANFO) for blasting 

with the Proposed Project compared to use of traditional ANFO for current blasting operations 

(Haile 2020b). The predicted increase in nonfugitive emissions of NOx with the Proposed Project is 

mostly due to haul truck operations. Haile would select and acquire nonroad mobile equipment such 

that by 2029 all equipment would meet EPA Tier 4 engine emissions standards. Haile’s use of Tier 4 

equipment is included in the 2029 predicted NOx emissions. Tier 4 represents the best available 

emissions controls currently available for nonroad equipment. 

Table 4.11-1. Estimated Criteria Pollutant Emissions 

Criteria 
Pollutant 

No Action Alternativea (2018) 
(tons/year) 

Proposed Project (2029) 
(tons/year) 

Change with Proposed 
Project (tons/year) 

Non-
Fugitive Fugitiveb Total 

Non-
Fugitive Fugitiveb Total 

Non-
Fugitive Fugitiveb Total 

CO 16.82 196.9 213.72 50.41 28.75 79.16 33.59 -168.15 -134.56 

Lead 0.000163 0.00153 0.00169 0.000209 0.00242 0.00263 4.60E-05 0.000890 0.000936 

NOX 59.8 56.9 116.7 767.52 2.50 770.02 707.72 -54.40 653.32 

PM10 15.68 136.22 151.90 43.59 392.52 436.11 27.91 256.30 284.21 

PM2.5 6.21 13.27 19.48 17.31 38.99 56.30 11.10 25.72 36.82 

SO2 18.34 8.75 27.09 19.98 0.04 20.02 1.64 -8.71 -7.07 

VOC 3.97 0.00 3.97 4.77 3.31 8.08 0.80 3.31 4.11 

Sources: Haile Gold Mine 2019a, 2020a. 
a Values for No Action Alternative do not include additional nonpermitted sources (haul trucks and surface blasting) 

that are included in values for the Proposed Project. Therefore, emissions with the No Action Alternative are 

underestimated and the change in emissions with the Proposed Project is overestimated. 
b Fugitive means emissions that could not reasonably pass through a vent, stack, or similar opening but are emitted 

directly to the atmosphere. For example, dust from vehicle travel on unpaved road surfaces is fugitive particulate 

matter. 

CO = carbon monoxide; NAAQS = National Ambient Air Quality Standards; NOX = nitrogen oxides; PM10 = particulate 

matter 10 microns in diameter and smaller; PM2.5 = particulate matter 2.5 microns in diameter and smaller;  

SO2 = sulfur dioxide; VOC = volatile organic compounds 

Emissions of hazardous air pollutants (HAPs) and toxic air pollutants are estimated to be much less 

than the federal major source thresholds of 10 tons per year (single HAP) and 25 tons per year 

(aggregated HAPs), and accordingly are not assessed further. 

Mine operation produces direct emissions of greenhouse gases (GHGs) from fuel combustion and 

indirect emissions from electricity use. The GHGs that the mine produces are carbon dioxide (CO2), 

methane (CH4), and nitrous oxide (N2O). The GHG emissions of each gas are multiplied by a global 

warming potential (GWP) to calculate the CO2 equivalents (CO2e). The GWP is the ratio of heat 

trapped by one unit mass of the GHG to that of one unit mass of CO2 and estimates how much each 

pollutant contributes to global warming. The CO2e value is the amount of CO2 that would have the 

same heat-trapping potential as the actual mix of gases. GWP values vary depending on the time 

period being evaluated. This analysis uses 100-year GWPs (40 CFR Part 98, Subpart A, Table A-1). 

Table 4.11-2 shows the predicted GHG emissions for the Proposed Project. 
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Table 4.11-2. Estimated GHG Emissions (metric tons per year) 

Source Category 

Carbon 
Dioxide 

(CO2) 
Methane 

(CH4) 

Nitrous 
Oxide 
(N2O) 

Carbon Dioxide 
Equivalent 

(CO2e) 

No Action Alternative     

Fuel Combustion – Stationarya  2,603 72 11 7,570 

Fuel Combustion – Mobileb 31,726 1,275 249 133,408 

Electricity 2,108 0.19 0.03 2,120 

Totalc 36,436 1,347 260 143,098 

Proposed Project     

Fuel Combustion – Stationarya  6,472 208 36 21,807 

Fuel Combustion – Mobileb 118,001 4,742 926 496,209 

Electricity 2,922 0.26 0.04 2,939 

Totalc 127,395 4,950 962 520,954 

Change with Proposed Project     

Fuel Combustion – Stationarya  3,869 136 25 14,237 

Fuel Combustion – Mobileb 86,275 3,467 677 362,800 

Electricity 814 0.07 0.01 819 

Totalc 90,959 3,603 702 377,856 

Sources: Haile 2019b, c; EPA 2020a. 
a Diesel fuel and natural gas use. 
b Diesel fuel and motor gasoline use. 
c  Sum of individual values may not equal total due to independent rounding. 
CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; CO2e = carbon dioxide equivalent 

Based on the existing and proposed production rates, GHG emissions under the Proposed Project as 

shown in Table 4.11-2 would be greater than under the No Action Alternative. These GHG emissions 

would not, by themselves, have a significant impact on climate but would contribute incrementally 

to current and future changes in the global climate. 

The Applicant conducted dispersion modeling to predict ambient pollutant concentrations under the 

Proposed Project. This modeling updates the modeling conducted for the 2014 FEIS and was 

performed using the same methods. This modeling also accounts for tailpipe and fugitive emissions 

from haul trucks and other nonroad mobile equipment, and fugitive emissions from surface blasting, 

which were not included in the 2014 FEIS modeling. Table 4.11-3 presents the predicted maximum 

concentrations with the Proposed Project and shows that the maximum concentrations would be 

less than the NAAQS for all criteria pollutants except for 1-hour NO2. 
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Table 4.11-3. Estimated Criteria Pollutant Concentrations 

Pollutant 
Averaging 

Period 

Background 
Concentration 

(µg/m3) 

Maximum Modeled 
Impact with Proposed 

Project (µg/m3) 

Total Concentration 
with Proposed Project 

(µg/m3) 
NAAQSa 
(µg/m3) 

PM10 24-hour 28.0 57.6 85.6 150 

PM2.5 24-hour 14.5 6.0 20.5 35 

Annual 7.2 1.06 8.26 12 

NO2 1-hour Variable hourlyb 190.3 188 

Annual 7.7 24.0 31.7 100 

CO 1-hour 1,259.5 608.8 1,868.3 40,000 

8-hour 950.4 288.0 1,238.4 10,000 

SO2 1-hour 10.7 8.0 18.7 196 

3-hour 11.0 7.3 18.3 1,300 

Source: Haile 2020a. 

Lead concentrations were not modeled because the extremely low emissions (Table 4.11-1) indicate that the 
NAAQS for lead would not be exceeded. 
a The South Carolina Ambient Air Quality Standards for criteria pollutants are the same as the NAAQS. 
b Because high modeled concentrations were expected for 1-hour NO2, refinements to the modeling were 
applied including use of hourly NO2 background values instead of a single constant value. Therefore, there is 
no single value to report for the background value and the modeled impact, as both vary hourly, and only the 
sum of the background value and the modeled impact, calculated as a design value rather than a single 
maximum, is reported. A design value is a statistic calculated in the same way as the NAAQS is defined. For 1-
hour NO2, the design value is calculated as the 3-year average of the 98th percentile of the daily maximum 1-
hour concentration. Therefore, the design value is less than the simple maximum modeled concentration. 

µg/m3 = micrograms of pollutant per cubic meter of air; CO = carbon monoxide; NAAQS = National Ambient 
Air Quality Standards; NOX = nitrogen oxides; PM10 = particulate matter 10 microns in diameter and smaller; 
PM2.5 = particulate matter 2.5 microns in diameter and smaller; SO2 = sulfur dioxide; VOC = volatile organic 
compounds 

The modeled 1-hour NO2 concentration of 190.3 micrograms per cubic meter (µg/m3) slightly 

exceeds the NAAQS of 188 µg/m3 and occurs at receptors located at the fenceline adjacent to US 601 

and the West PAG storage area. All 1-hour NO2 concentrations at all other receptors are less than the 

NAAQS. The concentrations that exceed the NAAQS at the fenceline adjacent to US 601 and the West 

PAG storage area are unlikely to represent actual impacts on public health and welfare because 

members of the public are unlikely to be present at these locations for periods of 1 hour or more. 

The maximum impacts were predicted to occur during nighttime conditions in winter months, 

which further limits the potential for a person to be exposed to elevated concentrations. Also, the 

modeled ambient background concentrations are conservative (high) because the measured 

ambient values are processed for modeling the background using EPA’s conservative procedures for 

substitution of missing data. The modeled background values range from 51 μg/m3 to 77.1 μg/m3, 

which is a significant contribution to the predicted total concentrations. This increases the 

conservatism of the 1-hour NO2 results. Considering that the predicted concentrations at locations 

other than these fenceline receptors are less than the NAAQS, the Proposed Project would meet the 

NAAQS in areas that are representative of ambient air where human exposure to emissions 

reasonably could occur.  

4.11.3 Impact Summary 

Table 4.11-4 summarizes the potential impacts related to air quality for both alternatives. 
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Table 4.11-4. Summary of Impacts Related to Air Quality 

Impact No Action Alternative Proposed Project 

Increased 
pollutant 
concentrations 

Operations would continue at 
current levels as currently 
permitted. Pollutant 
concentrations would not be 
expected to exceed the NAAQS. 

Emissions would increase as a result 
of the Proposed Project operations. 
Pollutant concentrations would not be 
expected to exceed the NAAQS beyond 
the fenceline. Increased GHG 
emissions would contribute 
incrementally to climate change. 

4.11.4 Mitigation for Impacts 

Based on the air quality modeling conducted for the Proposed Project, and accounting for the 

Applicant’s proposed avoidance and minimization measures, pollutant concentrations beyond the 

fenceline are not anticipated to exceed the NAAQS. 

4.11.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

The Applicant intends to follow the same avoidance and minimization measures described in 

Chapter 4, Section 4.2.5.1, Applicant’s Proposed Avoidance and Minimization Measures, of the 2014 

FEIS for the Proposed Project. 

4.11.5 References 

Haile Gold Mine, Inc. 2019a. Haile Gold Mine, Inc.’s Response to USACE’s January 10, 2019 Request 

for Additional Information Related to Supplemental EIS (SEIS) Review: Response to RAI (SEIS) 

No. 1-25 & 26 (February 25, 2019). 

Haile Gold Mine, Inc. 2019b. Haile Gold Mine, Inc.’s Response to USACE’s January 10, 2019 Request 

for Additional Information Related to Supplemental EIS (SEIS) Review: Response to RAI (SEIS) 

No. 1-28 (March 22, 2019). 

Haile Gold Mine, Inc. 2019c. Haile Gold Mine, Inc.’s Response to USACE’s January 10, 2019 Request 

for Additional Information Related to Supplemental EIS (SEIS) Review: Response to RAI (SEIS) 

No. 1-33 (March 22, 2019). 

Haile Gold Mine, Inc. 2020a. Updated Air Quality Report for the Haile Gold Mine Project 

Supplemental Environmental Impact Statement. July 23. 

Haile Gold Mine, Inc. 2020b. Ventilation Plan Technical Memorandum. February 4. 

U.S. Environmental Protection Agency (USEPA). 2020. Emissions & Generation Resource Integrated 

Database (eGRID). Power Profiler Tool. Available: https://www.epa.gov/egrid/emissions-

generation-resource-integrated-database-egrid. Accessed: August 14, 2020. 
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4.12 Noise and Vibration 
The noise and vibration impact analysis focuses on potential effects on sensitive receptors in the 

study area and within a 1-mile radius of the project boundary. The overview of impacts on noise and 

vibration sensitive receptors in Chapter 4, Section 4.17, Noise and Vibration, of the FEIS is still 

applicable to the Proposed Project and to this section of the SEIS, and is incorporated by reference. 

The primary issue related to noise and vibration is the potential for project-related activities to 

exceed Lancaster County noise criteria at nearby sensitive receptors. 

4.12.1 Methods and Approach 

The methods and approach for the analysis of noise and vibration impacts described in Chapter 4, 

Section 4.17.1, Methods and Approach, of the 2014 FEIS are the same for the Proposed Project and 

incorporated by reference in this SEIS. The standards used in the analysis are based on the updated 

Lancaster County UDO, described in the Chapter 3, Section 3.12, Noise and Vibration. 

4.12.2 Impacts on Noise and Vibration 

4.12.2.1 No Action Alternative 

Under the No Action Alternative, noise and vibration from current mining activities, including 

mobile and stationary equipment, would continue during years of active mining as described in the 

2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. Reclamation activities 

would begin concurrently with mining operations and would decrease over time during mine 

closure. Noise levels during mine operation would be similar to those described in the 2014 FEIS. 

Based on predicted noise levels during mining activities, there would be no exceedance of the 65 A-

weighted decibels (dBA) noise standard indicated in the Lancaster County UDO, and vibration levels 

would be below applicable thresholds. 

4.12.2.2 Proposed Project 

Under the Proposed Project, current mining operations would continue, and equipment would be 

added for underground mine operations at Horseshoe Deposit. In addition to currently operating 

mining equipment, additional facilities would be added to meet the needs of the new underground 

mine. The heavy equipment would include an exhausting ventilation system to manage airflow and 

air quality inside the new mine, dewatering pumps to remove groundwater from the underground 

work areas, hammer drills for long-hole mining of ore, ore processing facilities, and additional heavy 

trucks for hauling of mined material.  

The facilities under the Proposed Project would encompass a slightly larger area compared to the 

No Action Alternative. The enlarged footprint would move the mine boundaries nearer to a 

residence on Gold Mine Highway/US 601 along the western boundary, and a residence on Catawba 

Road, along the southern boundary. The area within these new boundaries would be occupied 

primarily by berms in the form of overburden storage, which would grow over time as material is 

moved from mining areas and stored. 

In the 2014 FEIS, a worst-case noise condition was developed that described overall noise levels 

from 51 pieces of equipment operating simultaneously at a given time. Noise levels from individual 

types of equipment added under the Proposed Project would be similar to existing equipment, such 
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as rock crushers, mobile equipment, and drills. Assuming up to 10 additional similar pieces of 

equipment are added to existing mining operations, and operating in similar locations, overall noise 

levels under this new worst-case condition would increase by a magnitude of less than 1 decibel 

(dB) relative to the No Action Alternative. This is also allowing for the remote likelihood that the 

new total of 61 equipment types (51 pieces in the existing case plus 10 pieces added under the 

expansion) would operate simultaneously at a given time. 

Noise monitoring results discussed in Chapter 3, Section 3.12, Noise and Vibration, indicate that 

measured noise levels are currently up to 54.2 dBA Leq(1-hour) at the nearest residence, and 51.7 

dBA Leq(1-hour) at Haile Gold Mine Church. Considering that noise levels from mining activities 

under the Proposed Project may be expected to increase by up to 1 dB during mining activity, and 

assuming that measured levels are representative of current activity, the increased noise levels 

would be well below the threshold of 65 dBA indicated in the Lancaster County UDO (Lancaster 

County 2016). Furthermore, noise levels would be expected to decrease over time due to terrain 

shielding from mine features. During the course of underground mining, terrain would attenuate 

mining activities to an increasing degree over time as pit depth increases. Similarly, as OSAs grow 

into berm features along the mine boundaries, these features would create a significant amount of 

acoustical shielding between mining sources and sensitive receptors outside the mine boundary. As 

such, no exceedance of the county standard is expected during mining under the Proposed Project. 

Noise from post-mining reclamation and mine closure activities would be similar to those described 

in the FEIS, although occurring over the larger footprint from the expanded mine under the 

Proposed Project. These activities may result in noticeable equipment noise at residences along the 

boundary during earthmoving activities in those areas, but these activities would be short term and 

intermittent, ceasing once reclamation is complete. Noise from heavy equipment use during mine 

closure would be expected to comply with allowable hours specified by the county. 

Vibration from active mining and post-mining is expected to be the same as described in the 2014 

FEIS. 

Construction of the West PAG and South OSA berms along the mine boundary would require earth-

moving equipment to build the berms on an intermittent basis. These berms are new features within 

the expanded mine footprint under the Proposed Project. The construction of these berms may 

result in a short-term but noticeable increase in noise levels. For example, use of a bulldozer may 

generate levels of up to 65 dBA up to 500 feet away from the source, assuming no terrain shielding 

is present to break the line-of-sight between the source and the receiver (FTA 2018). However, 

equipment noise within the mine property would be attenuated gradually by each of the berms as 

the top height of each berm increases relative to surrounding topography. As such, long-term noise 

levels would be expected to gradually decrease the life of the mine. 

4.12.3 Impact Summary 

Impacts are expected to be similar as those described in the 2014 FEIS. This analysis acknowledges 

the update to Lancaster County noise standards, including standards in the updated Lancaster 

County UDO. Based on application of these standards to the Proposed Project no exceedance of 

Lancaster County standards is expected. Table 4.12-1 summarizes the potential impacts related to 

noise and vibration for both alternatives. 
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Table 4.12-1. Summary of Impacts Related to Noise and Vibration 

Impact No Action Alternative Proposed Project 

Noise and 
vibration from 
mining activities 

Noise and vibration impacts 
currently occur from mine 
operations and processing 
equipment, but noise and vibration 
have not exceeded Lancaster County 
noise standards.  

Noise and vibration impacts would 
be similar to the current ongoing 
mining operations at Haile. There 
would be no exceedances of 
Lancaster County noise standards 
expected.  

Noise and 
vibration from 
blasting 

Noise and vibration impacts 
currently occur from blasting 
operations in the pits, but noise and 
vibration have not exceeded 
Lancaster County noise standards. 

Noise and vibration impacts from 
blasting would be similar to the 
current ongoing blasting operations 
at Haile. There would be no 
exceedances of Lancaster County 
noise standards expected.  

4.12.4 Mitigation for Impacts 

4.12.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

As indicated in Chapter 4, Section 4.17.4, Mitigation for Impacts, of the 2014 FEIS, avoidance and 

minimization measures would be implemented during operation of the Proposed Project. These 

measures would reduce the potential for noise and vibration impacts on residences and other 

sensitive land uses surrounding the mine site. The noise and vibration control practices, blasting 

practices, and berm construction measures identified in the 2014 FEIS would continue to be 

applicable for the Proposed Project. 

4.12.4.2 Additional Potential Mitigation Measures 

In addition to the Applicant’s avoidance and minimization measures, USACE proposes the following 

measure: Limit use of heavy equipment during construction of berms within West PAG and South 

OSA to the hours of 8:00 a.m. to 5:00 p.m., to minimize the potential for community disturbance. 

4.12.5 References 

Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment. (FTA 

Report No. 0123.) Available: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-

innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no-

0123_0.pdf. Accessed: October 10, 2019. 

Lancaster County. 2020. Unified Development Ordinance, Adopted November 28, 2016, Amended 

through February 24, 2020. Planning Department, Lancaster, SC. 
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4.13 Visual Resources 
Construction and operation of the Proposed Project may affect the visual character of the study area 

in the short term during mining activities, and in the long term following reclamation. Activities that 

would affect the visual character include expanding the project boundary, increasing TSF storage 

capacity of tailings, increasing aboveground PAG storage, pit excavation, overburden storage, and 

other changes to topography. In addition, project structures, lighting, and vehicular traffic can affect 

visual resources. The magnitude of impacts on visual resources would be influenced by the scale and 

location of the modifications (e.g., the amount of acreage cleared of vegetation); potential screening 

or visual obstructions (e.g., vegetation and topography); and proximity of key viewing areas, 

sensitive features, and public access features (e.g., parks, historic sites, and transportation 

corridors) to the study area. 

4.13.1 Methods and Approach 

The study area for visual resources is defined as the area within the project boundary, and viewing 

areas from where project-related features and construction, operation, and maintenance activities 

have the potential to be visible. The potential visual effects of the Proposed Project were assessed 

considering possible changes in the visual character of the existing landscape, the scenic integrity, 

and potential viewer sensitivity and viewing distance, defined as follows.  

• Landscape character. Consideration of the changes to the existing landscape character such as 

topography and landforms, vegetation, landscape features (water and exposed rock) and 

cultural modification or development.  

• Scenic integrity. Consideration of the extent to which the existing landscape was previously 

altered; therefore, changes to the landscape would not be as readily apparent compared to a 

landscape that was unaltered and more natural in appearance.  

• Viewer sensitivity and viewing distance. Consideration of the potential number of viewers, 

the duration of the views, the context of the viewing setting, viewing distances, and viewer 

expectations. For example, viewers would be more sensitive to landscape changes to foreground 

and middle ground views. 

Critical viewing areas were identified and assessed in terms of potential visual impacts associated 

with the Proposed Project at key observation points (KOPs). To characterize existing key viewing 

locations, a desktop analysis and field assessment were conducted to identify potential KOPs within 

the visual resources study area. KOPs are critical viewing locations within the visual resources study 

area from which the Proposed Project could be seen by the public, such as roadways, public 

facilities, public recreation areas, or residences. KOPs were identified based on the potential of the 

Proposed Project to influence the visual character as seen from that viewpoint location or the 

location providing representative views of the landscape, such as along the roadway corridor.  

A computer desktop analysis was conducted to identify potential KOPs within a digital elevation 

model based on existing and proposed topographic conditions in the study area. A field assessment 

was then conducted to determine whether the study area was visible from each of these potential 

KOP locations, considering potential viewer locations, existing vegetative conditions, area features, 

and topography. Photographs and visual characteristics of the KOPs in relation to the Proposed 

Project were collected. 
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As a result of this assessment, 15 KOPs were initially identified with the potential to be affected by 

the Proposed Project. The 15 KOPs were reviewed to identify those KOPs that provided 

representative views or critical viewing locations to further assess potential visual impacts. 

Accordingly, six KOPs were selected that provide representative views of the most visible aspects of 

the Proposed Project as seen from viewing locations that typify visually sensitive locations. 

Appendix K, Visual Resources Supporting Information, provides the location of each selected KOP 

(Figure K-1), as well as visual simulations depicting the existing condition, maximum build out, and 

post-reclamation from each of the selected six KOPs.  

In addition to evaluating the potential visibility of the Proposed Project from the initial 15 KOPs, a 

line-of-sight analysis was completed to determine if project features would be visible from the Forty 

Acre Rock Heritage Preserve and Wildlife Management Area (Preserve) during the span of the 

Proposed Project. Line-of-sight profiles were created from the Preserve to two prominent project 

features (TSF and Ramona OSA) for the existing topography, Mine Years 4, 7, and 14. Because the 

line-of-sight models do not account for existing vegetation or structures within the viewpoint, the 

results indicate greater visibility than would actually occur. Typically, the line of sight would be 

hampered by visual obstructions in the immediate foreground such as local topography, trees, and 

other vegetation. Actual visibility would be less than predicted by the line-of-sight model, and in 

some cases considerably less. 

4.13.2 Impacts on Visual Resources and Aesthetics 

4.13.2.1 No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

Impacts on visual resources and aesthetics in the study area would be similar as described in 

Section 4.14.2.1, Visual Effects from Proposed Mining Operations, in the 2014 FEIS. Reclamation 

activities would begin concurrently with mining operations and would decrease over time during 

mine closure. Impacts on visual resources would also decrease over time as a result of the 

concurrent reclamation. 

4.13.2.2 Proposed Project 

As stated in the 2014 FEIS, the study area is located in a densely vegetated area, and the topography 

consists of gently sloping hills. Consequently, the Proposed Project and associated vegetative 

clearing and earth-moving measures would not be visible from many locations outside of the project 

boundary, reducing the potential impacts on visual quality. The Proposed Project would not be 

visible from downtown Kershaw, located south of the project boundary, nor would it be visible from 

the Kershaw Correctional Institution parking lot, located in a valley approximately 0.8 mile south of 

the TSF. Furthermore, the Proposed Project would not be visible from the Haile Gold Mine Baptist 

Church parking lot, located along Haile Gold Mine Road at the easternmost corner of the project 

boundary. Foreground vegetation that is approximately 40 feet tall would block potential views at 

this location, and the closest project boundary would be 0.8 mile to the west. 

The Proposed Project would increase Green OSA capacity from approximately 138.5 M tons to 

approximately 207.0 M tons primarily by adding a new Green OSA facility called the South OSA 

along the southern border. The South OSA would create short-term visual impacts during 

construction and mining operations, as the areas would be developed in phases. These areas would 
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contrast with the surrounding natural vegetation; they would be viewed by the public as large bare 

earth piles exceeding the height of surrounding vegetation. Because the South OSA would remain 

and would not be flattened during the reclamation process, its additional height would create a long-

term visual impact. However, as part of the reclamation process, the South OSA would be 

revegetated with growth media and seed mixes in accordance with an SCDHEC-approved 

reclamation plan. The long-term visual impact would result from changes in topography to the 

existing landscape. View durations of the South OSA for motorists traveling along the roads adjacent 

to the study area would be temporary and intermittent, reducing the overall visual impact.  

Under the Proposed Project, the Applicant would use the existing access and haul roads described in 

the approved project for the 2014 FEIS and would modify some roads to accommodate the 

expansion of some facilities (Chapter 2, Figure 2-3). The existing US 601 overpass that connects the 

Mill site with the TSF would remain in place but US 601 would be realigned to accommodate TSF 

expansion. A haul road and a new overpass over US 601 would be constructed to connect the 

Champion Pit scheduled for mining in 2029 to mine facilities on the east side of US 601. The planned 

road and overpass was analyzed in the 2014 FEIS. 

Visual Impact Assessment of the KOPs 

KOP 1 represents views of western slopes of the Ramona OSA by the public traveling on US 601. The 

KOP is located along US 601 within the southern tip of the project boundary. The topography in this 

area is flat (Appendix K, Figure K-2). A roadside vegetation berm along the highway provides partial 

visual screening of the Ramona OSA. Nonetheless, Ramona OSA would be visible at this KOP during 

maximum build out of the Proposed Project (Appendix K, Figure K-3). The Ramona OSA would be 

located directly adjacent to the highway but set back approximately 1,100 feet and partially shielded 

by a narrow vegetative buffer. The overburden pile would be moderately visible from US 601 due to 

the setback from the highway. At maximum build-out, the Ramona OSA would be a light brown 

color, which contrasts with the surrounding green vegetation. This color contrast would add to the 

visual impact. Post-reclamation, the Ramona OSA would be revegetated and would blend in with the 

surrounding landscape (Appendix K, Figure K-4). Therefore, the primary long-term visual impact 

from KOP 1 would be minor visible topography changes. 

KOP 2 is located along US 601 at the existing mining access road, near the previously mined 

Champion Pit in the southern portion of the project boundary. This KOP represents the view of the 

existing 601 OSA and the 601 GMSA in the project boundary. These storage areas and other mine 

components are obstructed from view from KOP 2 by a slight rolling hill in the foreground 

(Appendix K, Figure K-5). At maximum build-out, the areas associated with pit-related activities 

under the Proposed Project would be obstructed by the hill in the foreground, which is green and 

light brown in color, which blends with the existing vegetation. The existing buffer would remain 

during maximum build-out, and the foreground of the viewshed would not be noticeably altered by 

the Proposed Project (Appendix K, Figure K-6). Post-reclamation, Haile would augment the existing 

vegetation adjacent to the hill with various trees, which would blend in with the surrounding 

landscape (Appendix K, Figure K-7). Therefore, the long-term visual impact from KOP 2 would be 

additional vegetation on the hill in the immediate foreground, and no mining components would be 

visible. Visual impacts from KOP 2 would be long-term beneficial, and minor.  

KOP 4 is located in the parking lot of the Kershaw Industrial Park. The parking lot is separated from 

US 601 by an open grassy area (Appendix K, Figure K-8). The site represents the view of the West 

PAG from the closest office building (a minerals lab operated by Haile) in the project vicinity. The 



U.S. Army Corps of Engineers 

 

Environmental Consequences 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

4-142 
February 2021 

 

 

topography in the area of KOP 4 is flat. The vegetative buffer along US 601 would partially obstruct 

views of the West PAG from this KOP. At maximum build-out, the West PAG would be a light brown 

color, which contrasts with the existing vegetation, and strongly visible in the foreground of the 

viewshed due to its height (Appendix K, Figure K-9). Although the existing vegetative buffer would 

remain during maximum build-out, the foreground of the viewshed would be noticeably altered by 

the Proposed Project due to the change in topography and color contrast. Post-reclamation, the 

West PAG would be revegetated and would blend in with the surrounding landscape (Appendix K, 

Figure K-10). However, the height of the West PAG would still present moderate changes in the 

topography and be noticeable to the casual observer. Therefore, the long-term visual impact from 

KOP 4 would be a new vegetated hill in the foreground that would be partially screened by the 

vegetative buffer and would blend in with the surrounding vegetation. 

KOP 6 is located near the DTSF on US 106, facing west. The Proposed Project would increase the 

DTSF storage capacity from approximately 40 M tons to approximately 72 M tons by adding 

additional lifts to the existing storage facility. The Proposed Project would expand the DTSF to a final 

elevation of 670 feet amsl, There are mature trees that partially screen mining activities, but there is 

no topographic screening that would provide a visual buffer of the DTSF (Appendix K, Figure K-11). 

At maximum build-out, the DTSF would be a light brown color, which contrasts with the existing 

green vegetation, and would be significantly visible in the foreground of the viewshed due to its 

proximity to KOP 6, size, and height (Appendix K, Figure K-12). Post-reclamation, the DTSF would be 

revegetated to blend in with the surrounding landscape (Appendix K, Figure K-13), and a vegetative 

buffer of trees would be introduced to reduce visual impacts. However, the size, height, and 

proximity of the DTSF to KOP 6 would introduce significant changes to the topography and would be 

noticeable to the casual observer. Therefore, the long-term visual impact from KOP 6 would be a 

new vegetated hill in the foreground that would be partially screened by the new vegetative buffer, 

but would present major long-term visual impacts as a result of the new topography.   

KOP 9a faces south toward the DTSF GMSA, and represents views of individuals traveling on SR 265 

approaching the intersection with US 601. The topography in this area is flat (Appendix K, Figure K-

14). At maximum-buildout, no new mine components would be visible from KOP 9a (Appendix K, 

Figure K-15). Post-reclamation, Haile would augment the existing vegetation with additional trees in 

the immediate foreground as a precautionary mitigation measure (Appendix K, Figure K-16). 

Therefore, the long-term visual impact from KOP 9a would be additional vegetation in the 

immediate foreground, and no mining components would be visible. Visual impacts from KOP 9a 

would be long-term, beneficial, and minor. 

KOP 9b faces west toward the DTSF, and represents views of individuals traveling on SR 265 

approaching the intersection with US 601. The topography is flat, and the vegetation on either side 

of US 601 consists of dense trees and shrubs that are slightly set back from the road (Appendix K, 

Figure K-17). The existing view is dominated by US 601 and pine trees. Similar to KOP 6, the DTSF 

would be highly visible from this KOP, though slightly obstructed by existing trees along the road. At 

maximum build-out, the DTSF would be a light brown color, which contrasts with the existing green 

vegetation, and would be highly visible in the foreground of the viewshed due to its proximity to 

KOP 9b, as well as its size and height (Appendix K, Figure K-18). Post-reclamation, the DTSF would 

be revegetated to blend in with the surrounding landscape (Appendix K, Figure K-19), and a 

vegetative buffer of trees would be introduced to reduce visual impacts. However, the size, height, 

and proximity of the DTSF to KOP 9b would introduce significant changes in the topography and be 

noticeable to the casual observer. Therefore, the long-term visual impact from KOP 9b would be a 
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new vegetated hill in the foreground that would be partially screened by the existing and new 

vegetative buffer, but would present major long-term impacts as a result of the new topography.   

4.13.3 Impact Summary 

Table 4.13-1 summarizes the potential impacts related to visual resources and aesthetics for both 

alternatives.  

Table 4.13-1. Summary of Impacts Related to Visual Resources and Aesthetics 

Impact No Action Alternative Proposed Project 

KOP 1 No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or the USACE’s 
2020 modification to the 
Applicant’s permit. 

The primary long-term visual impact from 
KOP 1 would be minor visible topography 
changes. Post-reclamation, the Ramona OSA 
would be revegetated and would blend in 
with the surrounding landscape. 

KOP 2 No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or the USACE’s 
2020 modification to the 
Applicant’s permit. 

The long-term visual impact from KOP 2 
would be additional vegetation on the hill in 
the immediate foreground, and no mining 
components would be visible. Visual impacts 
from KOP 2 would be long-term beneficial, 
and minor. 

KOP 4 No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or the USACE’s 
2020 modification to the 
Applicant’s permit. 

The long-term visual impact from KOP 4 
would be a new vegetated hill in the 
foreground that would be partially screened 
by the vegetative buffer and would blend in 
with the surrounding vegetation. However, 
the height of the West PAG would still 
present moderate changes in the topography 
and be noticeable to the casual observer. 

KOP 6 No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or the USACE’s 
2020 modification to the 
Applicant’s permit. 

The long-term visual impact from KOP 6 
would be a new vegetated hill in the 
foreground that would be partially screened 
by the new vegetative buffer, but would 
present major long-term impacts as a result 
of the new topography. 

KOP 9a No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or the USACE’s 
2020 modification to the 
Applicant’s permit. 

The long-term visual impact from KOP 9a 
would be additional vegetation in the 
immediate foreground, and no mining 
components would be visible. Visual impacts 
from KOP 9a would be long-term beneficial, 
and minor. 

KOP 9b No additional impacts beyond 
the permitted actions described 
in the 2014 FEIS or the USACE’s 
2020 modification to the 
Applicant’s permit. 

The long-term visual impact from KOP 9b 
would be a new vegetated hill in the 
foreground that would be partially screened 
by the existing and new vegetative buffer, but 
would present major long-term impacts as a 
result of the new topography.   
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4.13.4 Mitigation for Impacts 

4.13.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Mitigation for impacts on recreation identified in Section 4.14.4, Mitigation for Impacts on Visual 

Resources and Aesthetics, of the 2014 FEIS remain unchanged for the SEIS and were considered in 

the preceding impact analysis. 

4.13.5 References 

None cited. 
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4.14 Transportation 
This section describes the potential impacts of the Proposed Project on transportation in the study 

area. The primary issue related to transportation is potential effects of the Proposed Project on local 

traffic.  

4.14.1 Methods and Approach 

The methods and approach for the analysis of impacts on transportation described in Chapter 4, 

Section 4.12.1, Methods of the 2014 FEIS are similar for the Proposed Project. The traffic analysis of 

existing and future conditions is based on the Haile Gold Mine Entrance (U.S. Route 601 at Snowy Owl 

Road) 2018 Traffic Impact Study (TIS) (Campco Engineering, Inc. 2018).  

The study area includes road realignments and the following road improvements that would 

improve access to the TSF (Chapter 3, Affected Environment, Figure 3.14-1). 

⚫ Realignment of intersections at South Carolina Highway (SC)-265 and SC-204 to improve 

turning safety and visibility. US 601 overpass that connects the mill site with the TSF would not 

be relocated but there would be a realignment of US 601 to accommodate TSF expansion. A haul 

road and a new overpass over US 601 would be constructed to connect the Champion Pit 

scheduled for mining in 2029 to mine facilities on the east side of US 601.  

⚫ Expansion of lane and shoulder widths and clear zone shoulder areas. 

⚫ New pavement markers and signs installed to improve visibility. 

Traffic projections for the No Action Alternative are the assumed future traffic conditions without 

the Proposed Project. Estimated traffic under the No Action Alternative assumes future traffic 

growth based on historical and current traffic volume trends in the 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. These factored volumes for the two baseline scenarios (2018 and 

2020) represent the No Action Alternative. Because the No Action Alternative estimates future 

conditions based on historical trends, it provides a reasonable basis for estimating traffic associated 

with present and reasonably foreseeable future projects. 

Existing traffic data were collected for the TIS in July 2018. 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.1 In the TIS, the No 

Action Alternative baseline scenario for operations impacts evaluated year 2020 and 2035 

conditions.2  

 
1 Although construction activities may occur after 2018, given that the intersection delays for the construction 
baseline (2018) are virtually identical to those for the operations baseline (2020) (Table 3.14-1), the baseline 
scenario for construction provides an appropriate basis for measuring the Proposed Project’s near-term traffic 
effects. 
2 In the TIS, the peak for proposed operations is projected to occur between 2020 and 2035. 
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The amount of new traffic resulting from the expansion of mining operations was determined using 

a ratio between the counted trips and current employment, and employment estimates furnished by 

the Applicant and traffic generation rates published by the Institute of Transportation Engineers 

(ITE), as documented in Section III.B of the TIS. The TIS evaluated potential project-related effects 

on traffic congestion, such as capacity in terms of level of service (LOS), using methods contained in 

the Highway Capacity Manual (TRB 2010). Specifically, the analysis used the procedures contained 

in Chapter 19, Two-Way Stop-Controlled Intersections. The possibility of vehicle conflicts or 

collisions at proposed road realignments including new intersections also is based on the TIS. For 

potential impacts at intersections, new construction and operations trips, along with diverted 

existing trips, were assigned to intersections in the study area according to existing traffic patterns 

and the location of the Proposed Project access point. These trips were combined with traffic from 

the corresponding No Action Alternative baseline scenarios (2020 and 2035) to develop traffic 

conditions under the Proposed Project, and an intersection capacity analysis was performed. 

Potential impacts on roadway surfaces were evaluated qualitatively based on the additional traffic 

volumes associated with expanded surface mining and underground mining. Impacts were also 

evaluated based on reclamation and monitoring activities given in the TIS, existing traffic counts 

given in the TIS, and a review of current roadway maintenance programs and practices. 

4.14.2 Impacts on Transportation 

4.14.2.1 No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

As discussed in Chapter 4, Section 4.12.2.1, Potential for Traffic Congestion, of the 2014 FEIS, there 

would be very little to no permanent impacts on traffic congestion, potential conflicts at access 

points, and roadway wear and tear. 

4.14.2.2 Proposed Project 

The Proposed Project has the potential to cause traffic congestion; increase the possibility of vehicle 

conflicts or collisions at US 601, SC-204, SC-265, and SC-219; and increase wear and tear on highway 

surfaces. The proposed expansion of mining operations would require expanding the TSF sometime 

near 2030. Expansion of the TSF would require moving and modifying roads north and east of the 

TSF due to encroachment. To accommodate the TSF expansion, US 601 and SC-204 (Duckwood 

Road) would be realigned. Realignments along SC-204 would consist of moving the road slightly to 

the northeast and realigned intersections at Pit A Tat Road and Crossbow Lane. US 601 would be 

realigned extending parallel to the east of DTSF with realigned intersections at Old Jefferson 

Highway, Ernest Scott Road, and Estridge Avenue. Traffic operations would be maintained on the 

existing roads while the proposed realignments are constructed. Thus, minor temporary impacts on 

traffic congestion due to slowing vehicles during construction would occur, but very little to no 

permanent impacts on traffic congestion would result from the Proposed Project. Traffic would be 

shifted to the new alignments once construction is complete and the former sections of the road 

would be closed and demolished. Other than former sections of the realigned roads previously 

discussed, no additional roads would be permanently closed as part of the Proposed Project. Several 

road safety enhancement features would be installed as part of the Proposed Project including wider 

road shoulders, and new signage and reflective pavement markings. 
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Traffic Congestion 

Traffic operations would be maintained on the existing roads while the proposed realignments were 

constructed. Minor temporary impacts on traffic congestion due to slowing vehicles during 

construction would occur. 

No Action Alternative 

Under the No Action Alternative, no changes would be made to existing roads and road realignments 

would not be constructed. Therefore, the impact relative to traffic congestion would be negligible 

and permanent. 

Proposed Project 

As described above, the Applicant’s Proposed Project would involve expansion of the TSF. Expansion 

of the TSF would require moving and modifying roads north and east of the TSF due to 

encroachment. To accommodate the TSF expansion, US 601 and SC-204 (Duckwood Road) would be 

realigned. Short-term disruptions to traffic flow may be experienced while paving operations are 

underway to link the new roadways to existing roads at the project termini. These operations are 

typically performed while maintaining traffic flow under one-way flagger control and any delays due 

to one-way traffic would be minor and temporary. According to the 2018 TIS, any additional traffic 

volumes generated by Haile Gold Mine, combined with low volume rural traffic conditions and very 

little anticipated background traffic growth, yield favorable level of service conditions for all 

roadway segments and the intersection evaluated through full-build out in 2035 (Campco 

Engineering, Inc. 2018).  

Potential Conflicts at Access Points 

No closures of access points and no additional points of access in and out of the mine site other than 

the existing access points are proposed for this project.  

No Action Alternative 

Under the No Action Alternative, no changes would be made to existing project access points. 

However, the minor projected increase in traffic due to estimated growth may result in a slight 

increase in the likelihood of a conflict or collision at the existing access points. Therefore, the impact 

relative to conflicts at access points would be negligible and permanent. 

Proposed Project 

As described previously, the Applicant’s Proposed Project would involve expansion of the TSF. 

Expansion of the TSF would require moving and modifying roads north and east of the TSF due to 

encroachment. To accommodate the TSF expansion, US 601 and S-204 (Duckwood Road) would be 

realigned. A conceptual design of the proposed road realignments was developed by the Applicant 

and the South Carolina Department of Transportation (SCDOT) to help alleviate increased traffic 

volumes and potential conflicts due to the expansion of the mine (refer to Section VII of the TIS, 

Figure 9). This design improves safety of turning movements and visibility for drivers at 

intersections SC 265 and S-204 and increased lane and shoulder widths with clear zone areas would 

reduce run-off-the-road accidents; and new pavement makers and signs would improve road 

visibility during the evenings and in inclement weather conditions. These improvements are 
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expected to minimize the potential for conflicts or collisions at the S-204, SC 265, and S-219 

intersection during both construction and operation. 

With these planned improvements and coordination with SCDOT, temporary construction impacts, 

and long-term operations impacts related to conflicts at realigned segments of road and 

intersections would be negligible. 

Reclamation and monitoring transportation-related impacts under the Proposed Project would be 

incrementally lower than mining transportation-related impacts due to the scaling back of 

employment. Therefore, reclamation and monitoring activities would result in a negligible long-term 

impact with respect to conflicts at access points. 

Roadway Wear and Tear 

Impacts on roadway wear and tear would constitute a direct project effect. 

No Action Alternative 

As discussed previously, the operations (2020 and 2035) scenarios of the No Action Alternative 

assumed traffic growth at a rate of 1 percent per year. The projected increase in truck traffic would 

be expected to contribute to wear and tear on roadway surfaces. Given the relatively minor increase 

in traffic volumes associated with the No Action Alternative; however, the potential roadway wear 

and tear impacts would be negligible and long term. 

Proposed Project 

As indicated in Appendix A of the TIS, existing intersection traffic counts on southbound US 601, 

westbound Snowy Owl Road, and northbound US 601 included 1,244 passenger vehicles, heavy 

vehicles, and buses in both directions of travel over a 24-hour period. During construction, the 

Applicant’s Proposed Project would add 68 trucks per day to the surrounding street network. Of this 

total, 31.1 percent would travel north, and 38.9 percent would travel south. Based on this 

distribution, the Proposed Project would increase truck traffic south of Snowy Owl Road by 

37 vehicles per day, resulting in an increase of 7.3 percent over the existing truck counts. During 

operations, the daily truck volume increase on this segment (41 trucks per day), would cause a 

7.9-percent increase in truck traffic on US 601. 

US 601 is maintained by SCDOT. SCDOT has designated the roadway as an approved overweight 

truck route that may accommodate permitted trucks with a gross vehicle weight of up to 

100,000 pounds (SCDOT 2011). Maintenance of US 601 and other SCDOT highways is funded 

primarily through motor fuel taxes. Since 2008, SCDOT has used a planned pavement management 

strategy (involving preservation, rehabilitation, and reconstruction treatments) to proactively 

maintain facilities in the state (SCDOT 2012).  

Given the relatively low volume of traffic increase associated with the Applicant’s Proposed Project, 

the designation of US 601 as an approved overweight truck route, and ongoing and funded SCDOT 

maintenance activities, the addition of project traffic during the mine expansion would result in a 

negligible temporary impact from wear and tear on US 601, S-204, SC-265, and S-219. Similarly, 

operations would result in a negligible long-term impact from roadway wear and tear on these 

highways.  
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The Proposed Project would not result in significant degradation to current LOS. Additional traffic 

volumes generated by Haile Gold Mine, combined with low volume rural traffic conditionals and 

minor anticipated traffic growth yield favorable LOS conditions for all roadway segments and the 

intersection evaluated through complete build out in 2035. The TIS concluded that no further 

roadway improvements are recommended (Campo Engineering, Inc. 2018).  

Potential mitigation measures are detailed below to address temporary traffic congestion due to the 

realignment of intersections at SC-265 and S-204, expansion of lane and shoulder widths and clear 

zone shoulder areas, and the installation of new pavement markers and signs. 

4.14.3 Impact Summary 

Table 4.14-1 summarizes the potential transportation impacts for both alternatives. 

Table 4.14-1. Summary of Impacts Related to Transportation 

Impact No Action Alternative Proposed Project 

Traffic congestion at 
intersection 

Based on assumed future traffic 
growth rate of 1% per year, 2020 
traffic would result in a maximum 
increase in delay of 0.2 second per 
vehicle at intersections. All 
intersections would maintain LOS 
A during both peak hours. 

Increases in delays of up to 6 
seconds per vehicle at 
intersections compared to the No 
Action Alternative. All 
intersections would maintain LOS 
A during both peak hours. 
Localized travel delays from one-
way traffic flagging during 
construction activities on 
roadways. 

Conflicts or collisions 
at access points 

No change in access points nor 
route or intersection realignments. 
The minor projected increase in 
traffic due to estimated growth 
may result in a slight increase in 
the likelihood of a conflict or 
collision at the existing access 
points. 

Substantial improvements to 
highway operations and safety 
would be achieved by the 
proposed realignment and 
reconstruction of US 601 and 
intersecting roadways including S-
204 (Duckwood Road), SC 265 
(Old Jefferson Highway) and S-219 
(Ernest Scott Road). These 
improvements are expected to 
minimize the potential for conflicts 
or collisions at the S-204, SC 265, 
and S-219 intersection for both 
construction and operations. 

Roadway wear and 
tear 

Assumed future traffic growth rate 
of 1% per year would contribute 
to wear and tear on roadway 
surfaces. Increases in traffic 
volumes would be relatively 
minor. 

Increases of 7.9% in truck traffic 
during construction and 7.3% 
during operations would cause 
wear and tear on US 601, an 
approved overweight truck route. 
The roadway is maintained by 
SCDOT. 

LOS = level of service; US 601 = U.S. Route 601; SCDOT = South Carolina Department of Transportation 
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4.14.4 Mitigation for Impacts 

With implementation of the following measures, the potential temporary traffic congestion impacts 

during construction and the potential long-term impacts during operations of the Proposed Project 

would be negligible. 

4.14.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

According to the 2018 TIS, construction management processes will be incorporated into the 

proposed roadway realignment plan to minimize the impacts on existing traffic flow during the 

reconstruction of US 601 and intersecting roadways (Campco Engineering, Inc. 2018).  

4.14.5 References 

Campco Engineering, Inc. 2018. Haile Gold Mine Entrance (U.S. Route 601 at Snowy Owl Road) 2018 

Traffic Impact Study. July 25, 2018. 

South Carolina Department of Transportation (SCDOT). 2011. South Carolina Overweight Truck 
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4.15 Recreation 
The recreation resources impact analysis focuses on potential impacts on publicly accessible 

recreation facilities and lands within the study area that encompasses lands within 15 miles of the 

project boundary (Figure 3.15-1). The primary issue related to recreation is the potential to displace 

recreational use due to loss of access. The overview of impacts on recreation resources in Chapter 4, 

Section 4.15, Recreation Resources, of the 2014 FEIS is still applicable to the Proposed Project and to 

this section of the SEIS and is incorporated by reference. 

4.15.1 Methods and Approach 

The methods and approach for the analysis of impacts on recreation described in Chapter 4, Section 

4.15.1, Methods, of the 2014 FEIS are the same for the Proposed Project and incorporated by 

reference in this SEIS. However, a line-of-site analysis was not performed due to abundant 

vegetative screening in the vicinity of the mine site. 

4.15.2 Impacts on Recreation 

4.15.2.1 Impacts on Public Recreation Resources 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit. 

The Applicant would continue mining operations, reclamation, and closure according to current 

permit terms and approvals as authorized by SCDHEC and USACE. As discussed in Section 4.15.2.1, 

Impacts on Public Recreation Resources, of the 2014 FEIS, the land privately owned by the Applicant 

would continue to be managed as an active mine site, and recreation use and access would be closed 

to the public. Because the Lancaster County zoning ordinance designates all Haile-owned property 

within the project boundary as Mining District, (Lancaster County 2020) the only land use permitted 

on the site under the existing zoning would be mining; therefore, there would be no impacts on 

public recreation use and access. 

Proposed Project 

The study area is closed to public access and offers no public recreational opportunities. The 

perimeter of the current project boundary is fenced to restrict access and separate the mine from 

adjacent land uses. This fencing would be enlarged to encompass the proposed expanded project 

boundary that would become part of the active mining area. Additionally, there are no public 

recreation areas (town, county, or state designated recreation areas) adjacent to the study area. The 

public could use the adjacent church and associated grounds located on Ernest Scott Road for 

church picnics and gatherings. As discussed in Section 4.15.2.1 of the 2014 FEIS, some areas near the 

Proposed Project that support dispersed recreation, include the Little Lynches River. The lands that 

would be incorporated into the 832 acres of the expanded mine boundary are private lands and only 

offer a limited amount of lease hunting. These lands are controlled by the Applicant and limited 

lease hunting would not be allowed because the area would become an active mine site; therefore, 

impacts would be minor, but long-term until reclamation was completed.  
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The Proposed Project would not be visible from most locations outside of the project boundary due 

to the 30-foot-wide Type 4 buffer that creates visual screening. The Preserve is a popular 

destination and is located approximately 3.5 miles northwest of the study area. The Preserve 

contains a hiking trail that provides views of the surrounding landscape. The mine site likely would 

not be seen from the trail due to the distance, topography, and intervening vegetation. Other 

recreation areas are located 5 or more miles from the study area and would not be visible at that 

distance due to intervening vegetation and topography that would screen views. Additionally, air 

quality and noise impacts would likely result in negligible or no effects on the visitor experience at 

these areas due to distance from the mine site. 

In Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion, of the 2014 FEIS, 

the Applicant identified portions of the study area that could provide limited post-reclamation 

recreational opportunities. Post-reclamation land use and recreational opportunities are currently 

unknown; however, access to the area for recreational activities would result in enhanced 

recreational opportunities compared to existing conditions. Areas that would be unsuitable for 

future recreational activities would include PAG sites and the TSFs; however, the pits would be 

reclaimed as pit lakes and could support recreational activities, such as boating and fishing, 

depending on water quality of the lakes. 

Post-reclamation land use and access would be detailed in a reclamation plan that would be 

reviewed and approved by the SCDHEC, Division of Mining. Any change in land use and access would 

require the zoning to be changed from Mining District to the appropriate zoning for the proposed 

land use. 

4.15.2.2 Consistency with Applicable Recreation Management Plans 

The Proposed Project would continue to be consistent with the existing recreation plans discussed 

in Chapter 3, Section 3.15, Recreation Resources, of the 2014 FEIS with the exception of a potential 

conflict with the South Carolina Thread Master Plan. The proposed Kershaw Greenway segment of 

the South Carolina Thread Trail would pass through the study area adjacent to, and west of, US 601 

just north of the active mining area. 

No Action Alternative 

Under the No Action Alternative, the Proposed Project would continue to be inconsistent with the 

South Carolina Thread Trail Master Plan, which was approved in 2011. The Kershaw Greenway 

segment of the trail has not been developed due to the mine and the Mining District zoning 

designation of the study area. 

Proposed Project 

Use of the study area for recreation, including the development of the Kershaw Greenway segment 

of the South Carolina Thread Trail, would conflict with the Mining District zoning designation. Once 

reclamation is complete, the study area could be rezoned to allow for recreation, and the Kershaw 

Greenway segment could be developed through the study area. Post-reclamation access to the study 

area and future land use designations are currently unknown; therefore, it is not possible to predict 

the potential for the Kershaw Greenway segment to be developed. The Proposed Project would not 

affect recreational opportunities beyond existing conditions. 
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4.15.3 Impact Summary 

Table 4.15-1 summarizes the potential impacts on recreation for both alternatives. 

Table 4.15-1. Summary of Impacts Related to Recreation 

Impact No Action Alternative Proposed Project 

Public Recreation 
Resources 

There would be no impacts on 
recreational use and access 
because the area is already an 
active mine and closed to 
recreation. 

Impacts on recreation use would 
result from the 832 acres of 
private land being acquired, which 
would no longer be available for 
limited lease hunting. 

Recreation 
Management Plans 

The South Carolina Thread Trail 
Master Plan includes only 
proposed trail segments, and the 
location of the final trail likely 
would be routed to conform with 
compatible land use and zoning. 

Impacts on recreation 
management plans under the 
Proposed Project would be the 
same as for the No Action 
Alternative. 

4.15.4 Mitigation for Impacts 

4.15.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Mitigation for impacts on recreation identified in Section 4.15.4, Mitigation for Impacts on Recreation 

Resources, of the 2014 FEIS remain unchanged for the SEIS and were considered in the preceding 

impact analysis. 

4.15.5 References 

Haile Gold Mine, Inc. 2013. Haile Avoidance and Minimization Efforts. December 19, 2013. 

Lancaster County. 2020. Lancaster County Official Zoning Map. Available: 
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4.16 Public Health and Safety 
Potential health and safety hazards related to construction and operation of the Proposed Project 

include workplace accidents and injuries related to operation of vehicles and equipment, exposure 

to hazardous materials and wastes, and exposure to workplace hazards including drilling, blasting, 

and excavation in surface and underground mine areas. Potential health and safety hazards also 

include the potential impacts of natural hazards including high wind events, excessive precipitation 

events, prolonged freezing conditions, and wildland fires that could result in damage to or flooding 

of project facilities including the tailings dam. Emergency services impacts include the potential for 

the proposed surface mine expansion and underground mine to exceed local emergency service 

providers physical and organizational capacity to provide timely and effective emergency response 

to on-site incidents. 

4.16.1 Methods and Approach 

The study area for public health and safety includes the area encompassed by the proposed mine 

boundary (5,484-acre area). The potential for health and safety impacts on Haile Gold Mine workers 

and contractor workers from workplace injuries was evaluated using historical data for reportable 

workplace incidents at surface mine and underground mine facilities in South Carolina, including 

Haile Gold Mine. Potential natural hazard impacts were evaluated using data from available 

published literature and historical records documenting the occurrence and effects of natural 

hazards (e.g., wildfire events) in Lancaster County. Potential emergency response impacts were 

evaluated using data from incident response history and records available for the local emergency 

response agencies (e.g., fire, emergency medical, and police) for which the study area is within the 

agencies’ service areas. These local jurisdictions include Lancaster County, the Town of Kershaw, 

and other jurisdictions in Lancaster County. Health and safety impacts, natural hazard impacts, and 

emergency response impacts of the Proposed Project were also evaluated based on assessment of 

implementation of Haile Gold Mine environment, health, and safety compliance plans and 

emergency response plans. 

4.16.2 Impacts on Public Health and Safety 

The Proposed Project could result in direct health and safety impacts on workers, and health and 

safety impacts could result from the effects of natural hazards on the proposed expansion. Natural 

hazards, for example, could influence the safety and stability of engineered components of the 

proposed surface mine expansion and underground mine. The Proposed Project could result in 

emergency response impacts if the increased operations of the proposed surface mine expansion 

and underground mine exceed the combined response capacity of on-site responders and 

emergency response service providers in the study area. 

4.16.2.1 Direct Health and Safety Impacts 

No Action Alternative  

Under the No Action Alternative, the potential for direct health impacts from surface mining and 

plant operations would be similar to the present potential. Existing surface mining and plant 

operations would continue, and the existing worker health and safety conditions associated with 

operations would be expected to continue. Operations would continue to be conducted in 
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accordance with the Haile Gold Mine Health, Safety, Environment and Community Management Plan 

(HSECMP) and OceanaGold HSECSM (OceanaGold 2019), and the rate of reportable workplace 

incidents for Haile Gold Mine operations would be similar to the present potential.  

Proposed Project 

The Proposed Project includes expanding the area of surface mining operations and construction 

and operation of underground mining. An average of 357 employees worked at Haile Gold Mine in 

2018 based on 2018 Actual Operating Employment Human Resource Data (through December 31, 

2018), including 35 in exploration and the remainder in production (Haile Gold Mile 2019c, 2019d). 

Expanded surface mining is anticipated to commence in 2021, and underground mining is 

anticipated to commence in 2021. The expanded surface mining and underground mining 

operations would increase current employment from approximately 375 (2018) to over 600 people 

at the peak of open pit and underground mining in 2024, and 220 people by the end of the 16-year 

mine plan in 2031 (Haile Gold Mine 2019e; von Nessen 2019).  

The Proposed Project would extend the active mining and processing portion of mining operations 

from 15 years to 16 years, including 14 years of active mining (and some concurrent reclamation) 

and 2 years of processing low-grade ore from stockpiles after mining has ended (along with 

additional reclamation). Table 4.16-1 summarizes the estimated employment for mining and plant 

operations, including Haile Gold Mine employees and contract employees. The number of employees 

required for underground mine operations by year is shown in Table 4.16-2. 

Table 4.16-1. Project Personnel Estimates for Selected Years (Number of Personnel) 

Personnel 
Category Current 

2024 
(Peak) 2031 

Mine 
Years 
17–19 

Mine 
Years  
20–29 

Mine 
Years  
30–40 

Mine 
Years  
41–50 

Mine 
Years 
51–60 

Contract 65 80 0 50 2 2 2 2 

Minea 165 378 85 3 2 0 0 0 

Process 83 106 90 2 1 0 0 0 

Administrative 50 53 45 4 2 1 1 1 

Total 373 617 220 59 7 3 3 3 

Source: Haile (2018). 
a Mine numbers are for underground and open pit combined. 

Table 4.16-2. Horseshoe Underground Personnel Estimates (Number of Personnel) 

Personnel 
Category 

2021 2022 2023 2024 2025 2026 2027 

Administrative 12 13 14 15 15 15 12 

Mine Operations 12 24 36 40 40 40 40 

Surface Operations 5 12 16 16 20 16 12 

Contractors 32 32 24 24 16 8 8 

Total 61 81 90 95 91 79 72 

Source: Haile 2020a.  
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From 2012 through 2018 the annual average days away from work due to injury for surface mining 

in South Carolina was 3.1 days including operations personnel and contractor personnel, with no 

fatalities occurring from 2012 through 2018. There were no reported lost-time incidents or fatalities 

for underground mining operations in South Carolina between 2012 and 2018 (Chapter 3, Section 

3.16.2.1, Project Facilities). Workplace incidents for Haile Gold Mine surface mine and plant 

operations includes two lost-time incidents in the fourth quarter of 2017, 11 lost-time incidents in 

2018, and eight lost-time incidents in 2019, including operations personnel and contractor 

personnel, and zero work-related fatalities (Haile Gold Mine 2020). The annual potential for injuries 

and fatalities to workers that would be employed for construction and operation of the Proposed 

Project is likely to remain very low. 

A ventilation system has been designed to support development and production activities for the 

underground mine. The ventilation system was designed to meet the needs of the mine across five 

phases, extending from the initial startup of construction activities to the completion of the decline 

and all associated levels and raises. The underground mine is designed as an exhausting ventilation 

system, an engineering control system used to catch the air contaminants at or near the source and 

immediately blow them out of the area before they reach the workers’ breathing systems. This 

minimizes the blast clearance time and the possibility of exposure to blast-generated gases by 

maintaining the ramp clear of blasting fumes. 

To minimize the potential health and safety impacts on workers, the Applicant has implemented 

impact avoidance and minimization measures in the design and operation of the existing surface 

mine and plant. The Applicant has implemented health and safety management procedures in the 

HSECMP for the existing surface mine and plant operation and corporate health and safety 

management procedures in the HSECSM that are applicable to corporate OceanaGold operations. 

The health and safety management procedures in the safety management plans would also be 

applied to the construction and operation of the proposed surface mine expansion, underground 

mine, and plant areas. These include procedures for safety management of ground control, 

inundation and inrush, pit lakes, explosives, and hazardous materials.  

The established goal for the Emergency Response Team is to respond to on-site incidents within 5 

minutes. The provisions of the HSECMP are applicable to existing mining operations and would be 

applicable to the proposed expanded surface mine and underground mining operations. The 

HSECMP would be updated and revised, as needed, to incorporate additional provisions applicable 

to expanded surface mine and underground mining operations in accordance with applicable 

permits and inspections for the proposed surface mine expansion and underground mining 

operations.  

The Applicant is not storing any blasting agents or explosives on site for existing surface mine 

operations. For the Proposed Project, the Applicant plans to store two 60- to 80-ton bins of 

explosive material with an option to add a third 60- to 80-ton bin once the site receives approval of 

permits needed to store explosive materials on site, some of these materials could be stored 

underground for underground operations. These bins would be used to store 100 percent 

unsensitized emulsion, which is an oxidizer. Explosives (including blasting caps, boosters, 

detonating cord, lead-in line, and continuous charged product) would also be stored on site; the total 

amount of such materials stored on site would be between 3 and 5 tons combined (Haile Gold Mine 

2019f). Explosives would be stored and managed as described in the Haile Gold Mine Explosives 

Management Plan (Haile 2020b; OceanaGold 2019c). Transportation, storage and use of explosives 

at the mine would be performed by a U.S. Bureau of Alcohol, Tobacco, Firearms (ATF) Licensed 
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Explosives Contractor. Haile Gold Mine would be responsible for securing explosive materials 

storage areas. 

Blasting is expected to occur for surface mine operations approximately twice every day (7 days a 

week) at approximately 12:00 p.m. and 3:30 p.m. Blast times may be moved to various times in the 

day due to operational needs. Underground blasting is expected to occur 7 days a week, two times 

daily at shift change (at approximately 6:00 a.m. and 6:00 p.m.) (Haile Gold Mine 2019g). 

The potential for health and safety impacts from construction and operation is considered low 

because of the design features of facilities, safety precautions and training measures that would be 

implemented by the Applicant, and compliance with safety standards and guidelines. 

4.16.2.2 Impacts from Natural Hazards 

No Action Alternative 

Under the No Action Alternative, the potential for impacts from natural hazards would not change 

from the present potential. Existing surface mine and plant operations would continue and the 

existing natural hazards conditions in the study area would be expected to continue. Existing 

operations would continue to potentially be affected by natural hazards in the study area.  

Proposed Project 

Under the Proposed Project, the personnel, equipment, and expanded surface mine, plant, and 

underground mine facilities would be exposed to the open environment and natural hazards over a 

16-year period, and they could be affected by natural hazards in the study area. Natural hazards in 

the study area include tornadoes and hurricanes, excessive precipitation, freezing conditions, and 

wildland fires. The risk of seismic events and potential impacts is discussed in Section 4.1, Geology. 

Potential moderate to major direct or indirect impacts from natural hazards could be temporary or 

long term, depending on the severity of the event. 

Tornadoes, Hurricanes, and Other High-Wind Events 

The high wind speeds associated with tornadoes and hurricanes, even without the potential 

excessive precipitation impacts described in greater detail below, can cause major damage to 

facilities, equipment, and property. The Applicant would comply with the Emergency Planning and 

Community Right-to-Know Act throughout the life of the Proposed Project. If a high-wind event 

should occur, the Applicant would implement its Emergency Management Control Plan (EMCP) and 

coordinate, as needed, with local and regional emergency response officials and agencies 

(OceanaGold 2019a). Although the surface mine facilities and equipment could be damaged by high 

winds, damages to surface mine facilities and equipment would not affect property outside the study 

area, and the potential cost would be borne by the Applicant. Underground mine areas would be 

potentially less affected by tornadoes and other high-wind events than would surface mining 

facilities and equipment.  

Based on data from the Lancaster County Hazard Mitigation Plan (Lancaster County 2012) and 

recent data from the South Carolina State Climatology Office, the chances of a tornado or hurricane 

occurring in the study area are relatively low. 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 long-term potential impact of tornadoes 
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and other high-wind events on surface mine areas, surface facilities, and underground mine areas is, 

therefore, considered minor. 

Excessive Precipitation 

Potential temporary or long-term impacts, such as power outages, damage to process water 

pipelines, tailings dam breaks, and flooding of project surface facilities and equipment, pits, and 

underground mine areas due to excessive precipitation are possible. Impacts due to excessive 

precipitation could be moderate to major in intensity. The Applicant has included design features for 

the proposed expansion of surface facilities and equipment and underground mining to limit 

impacts in the event of excessive precipitation. Should excessive precipitation affect the tailings 

ponds or process water pipelines and result in exceedance of containment capacity, or should a 

prolonged unplanned power outage occur, any overflow of fluids that would require treatment prior 

to discharge would drain to a HDPE-lined process event pond (a pond designed to contain process 

water in the event of an overflow or failure), as described in Appendix A, Detailed Project Description 

for Proposed Haile Gold Mine Expansion.  

Once the failure has been repaired, or power restored, the material in the process event pond would 

be returned to the applicable area for processing. Water from a spill or incident that contacts 

processing reagents would be suitable for use in the closed-loop system, which includes use of 

process water from the TSF. 

The Applicant has designed and constructed facilities to prevent potential impacts from excessive 

precipitation events. The existing DTSF covers approximately 524 acres and is engineered to 

withstand hydraulic stress, to prevent a tailings dam break. The Proposed Project would increase 

the TSF storage capacity (with HDPE liner and underdrain collection system) from approximately 40 

M tons to approximately 72 M tons by adding additional lifts to the existing storage facility as 

described in Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion, 

Section 9.2, Duckwood Tailings Storage Facility (TSF) – Stages of Construction.  

The expanded TSF would be equipped with an HDPE liner with a collection system beneath, exposed 

tailings, and a supernatant reclaim pond at the base of the tailings beach. The TSF is designed to 

contain the Probable Maximum Precipitation (PMP) event, including an additional 4 feet of 

freeboard in the embankment to contain direct stormwater flows from the PMP event under 

maximum planned storage conditions. In the event that the water level exceeds the marked level, 

the additional 4 feet of freeboard would act as a buffer while the mine processes the excess solution 

and lowers the TSF water level. 

In addition, the Applicant has implemented an EMCP (OceanaGold 2019a) to reduce the potential for 

loss of life and injury, and to minimize property damage during an unusual or emergency event at 

the TSF, including a flood. The HSEMCP includes an overview for personnel roles and 

responsibilities. The HSEMCP also includes methods to detect and evaluate the emergency 

condition, assess the situation, and determine the emergency level for notification and the 

procedures for communication and expected actions. The locations and contact information of any 

residents or structures that may be flooded if the TSF should breach are noted in the HSEMCP. A 

notification list provides emergency contact names and numbers for federal, state, and local 

agencies (Haile Gold Mine 2013a, 2019h). 

The mill, chemical storage areas, and fuel storage areas are designed with the capacity and volume 

to hold and contain spills or leaks simultaneously with a 100-year, 24-hour storm event. These 
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facilities are designed to capture all spills and direct material to a collection sump for cleanup and 

return of the spill to the closed-loop system for which it is best suited. If a facility is open to the sky, 

it has been designed to capture 110 percent of the largest container in that process area plus 

stormwater for a 100-year, 24-hour storm event. If a spill is greater than the facility’s containment 

capacity, the overflow would be captured and flow into the adjacent Process Event Pond, as outlined 

in Section 4.19, Hazardous Materials and Waste. The process event pond was designed to act as a 

failsafe in the event that individual containment systems have insufficient capacity. 

The Applicant prepares annual Toxic Release Inventory (TRI) reports that identify the types and 

quantities of chemicals stored on site, and has implemented a Chemical Handling and Storage Plan 

as well as conducted staff training to prepare staff to respond to unforeseen emergency situations. 

The Applicant has also developed and implemented a Pollution Prevention Plan for process chemical 

handling and mining operations in accordance with applicable regulations, permits, best 

management practices, and codes. Haile would update the Chemical Handling and Storage Plan and 

Pollution Prevention Plan to incorporate the proposed expanded surface mine operations and 

proposed underground mine operations. 

To prevent flooding of pits, runoff is captured in diversion channels that route stormwater into 

natural drainages. Collection channels manage runoff that originated from non-PAG facilities, while 

sediment detention ponds limit peak runoff rates. All collection channels and spillways have the 

capacity to convey a 100-year, 24-hour storm event. Sump pumps are used to remove rainfall and 

groundwater seepage into the pits. Permit conditions stated in the SCDHEC Industrial General 

Permit (2016) for stormwater apply to operational stormwater controls at the Haile Gold Mine; 

these permit conditions would also apply to the proposed expanded surface mine operations and 

underground mine operations (SCDHEC 2016).  

The proposed design includes the FWSD on Haile Gold Mine Creek to protect the open pits from 

flooding in extreme weather events, and diversion of upper Haile Gold Mine Creek into pipes during 

mining operations that carry a minimum base flow around the open pits to lower Haile Gold Mine 

Creek. An Emergency Response Action Plan (Emergency Management Control Plan) (OceanaGold 

2019a, 2020a; Haile 2019h) and Operations, Maintenance, and Inspection Manual (OceanaGold 

2017) have been developed 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 Emergency Response 

Action Plan identifies roles and responsibilities and methods to detect and evaluate emergency 

conditions, methods to assess the condition and determine the emergency level for notification, and 

procedures for communication and expected actions. The Emergency Response Action Plan includes 

provisions for response to extreme weather events, power outages, equipment failure, and other 

incidents. The Operations, Maintenance, and Inspection Manual serves as a guide for initial, normal, 

and emergency operating procedures for the TSF. 

Based on the data from the Lancaster County Hazard Mitigation Plan (Lancaster County 2012) and 

recent data from the South Carolina State Climatology Office, the chances of an excessive 

precipitation event or flood occurring is relatively low. 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 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). The long-term potential 

health and safety impact of flooding is, therefore, considered minor. 



U.S. Army Corps of Engineers 

 

Environmental Consequences 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

4-160 
February 2021 

 

 

Freezing Conditions 

The average temperature for the study area ranges between 50 degrees Fahrenheit (°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 (AMEC 2012; NOAA 2018). The probability of extreme cold events 

was estimated in 2018 to be 6 percent annually corresponding a frequency of 1 in 16.5 years (South 

Carolina EMD 2018). Based on the weather data, prolonged freezing or impacts due to freezing 

conditions is unlikely. Potential moderate direct facility integrity and operational process impacts, 

and the resulting potential releases of untreated or hazardous discharges, from freezing conditions 

are unlikely to occur. Prolonged freezing may require operational changes at the TSF, slurry delivery 

pipeline, and surface mine or underground mine facilities. To prevent blockages of pipes by inward 

ice growth, all surface pipework would be kept flowing full and at design conditions, or would be 

drained and left with valves open, depending on the need for the specific piping. For example, the 

tailings slurry pipelines on the embankment inner crest are designed to allow gravity drainage 

inward toward the basin and may be drained. Deposition at the TSF may be moved to points farthest 

from the supernatant pond during prolonged freezes, to maximize storage at each discharge point in 

the TSF. 

Wildland Fires 

Project facilities, equipment, vehicles, and personnel have the potential to cause wildland fires that 

could occur within or extend beyond the project boundary, which could cause temporary and 

moderate direct impacts.  

The Applicant uses water from the mine depressurization wells for fire protection water. Two fire 

water pumps (335 HP and 149 HP) are installed at the mine site. If fire trucks from local fire stations 

are called to the site, they can connect to one of the fire hydrants located around the guard house, 

administration building, warehouse, mill maintenance facility, mine maintenance facility, or from 

the mill itself. The Town of Kershaw can also supply fire protection water from an existing 250,000-

gallon storage tank near the Kershaw Correctional Institution or the 250,000-gallon tank on US 601, 

at the edge of city limits. The fire protection water supply would be used to fight wildland fires in the 

project boundary. Wildland fires that occur outside of the project boundary would be fought by 

regional fire department resources. 

To reduce the risk of ignition of hazardous wastes, the Applicant has implemented a Solid and 

Hazardous Waste Management Plan, which outlines specific precautions and regulations 

(OceanaGold 2019a). As specified by 40 CFR 265.176, the Solid and Hazardous Waste Management 

Plan requires that ignitable or reactive wastes not be stored any closer than 50 feet from the 

property fence line. Mine Safety and Health Administration regulations require that ignitable inside 

or outside storage wastes not be stored within 25 feet of a wood building, unless contained by a 

three-sided steel fire wall. The Applicant also requires all personnel to be trained in fire incident 

management. The EMCP addresses procedures in the event of an accident involving hazardous 

wastes at the mine. This portion of the Solid and Hazardous Waste Management Plan is designed to 

minimize hazards to human health or the environment from fires, explosions, or any unplanned 

releases of hazardous waste or hazardous waste constituents to the air, soil, or surface water. 

Included in the plan is contact information for emergency response and information on the location 

of fire extinguishers, which are inspected and tested regularly by the Applicant’s safety department 

(OceanaGold 2019a). 
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Based on the data from the Lancaster County Hazard Mitigation Plan (Lancaster County 2012) and 

South Carolina Hazard Mitigation Plan (South Carolina EMD 2018), wildland fires are a common 

occurrence throughout Lancaster County, and there is the possibility of a wildland fire occurring 

within or affecting the project boundary. However, based on the protocols and response times, 

response capabilities of the responding agencies, and precautions taken by the Applicant, the risk of 

wildland fire is considered minor. 

4.16.2.3 Increased Demand for Emergency Response 

No Action Alternative 

Under the No Action Alternative, existing surface mine and plant operations would continue and the 

potential demand for emergency response in the study area is expected to be unchanged. The 

existing conditions regarding the emergency response procedures in the study area generally would 

be expected to continue. Emergency response would continue to be provided by local service 

providers, and there would be no additional demand for emergency services resulting from 

continued operation of the existing surface mine and plant. Health and safety plans for surface 

mining and plant operations would not need to be updated to incorporate proposed expanded 

surface mining operations or proposed underground mining operations.  

Proposed Project 

The Proposed Project could result in an increase in incidents in the study area that could require 

emergency response. An increase in incidents requiring response could result in potential moderate 

or major indirect impacts from increased demand for local or regional emergency response 

agencies. The increased need for emergency responses by local or regional agencies to medical, fire, 

hazardous material release, or other emergencies related to underground mining activities has the 

potential to exceed the local service providers’ capacity to provide the specified emergency 

response. 

The Applicant has received letters from local emergency response agencies assuring that they are 

fully capable of handling all anticipated emergency response calls for existing surface mine and 

plant operations, as well as for the proposed surface mine expansion and underground mine 

operations (Haile Gold Mine 2012). The HSEMCP identifies external emergency services capability 

and service providers for external emergency response, including Kershaw Emergency Medical 

Services and the Kershaw and Lancaster Fire Departments (OceanaGold 2019a). 

In the event of an incident requiring response, trained Haile Gold Mine personnel would provide 

response in accordance with their capabilities, training, and equipment and in accordance with 

emergency response procedures established in the HSEMCP. Safety training provided to Haile Gold 

Mine personnel includes emergency response procedures, first aid/heat stress/cold weather 

awareness, fire incident management (fire incident control and fire extinguisher), and emergency 

procedures outlined in the HSEMCP. The HSEMCP has been updated and revised to include response 

procedures and training specific to the proposed surface mine expansion and underground mine 

operations.  

Based on documentation received by the Applicant from the individual emergency response 

agencies, the Proposed Project is not likely to exceed the local service providers’ capacity to provide 

the specified emergency response. 
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4.16.3 Impact Summary 

Table 4.16-3 summarizes the potential impacts on public health and safety for both alternatives. 

Table 4.16-3. Summary of Impacts Related to Public Health and Safety 

Impact No Action Alternative Proposed Project 

Project facility health 
risks and hazards 

Existing potential for workplace 
injuries associated with ongoing 
monitoring required by previous 
permits. 

Potential for injury from project 
facilities and operations would be 
reduced with appropriate training and 
establishment and implementation of 
procedures. Minor and temporary 
impact of an injury and potential lost-
time accidents. 

Tornadoes, hurricanes, 
and other high-wind 
events 

Existing potential for tornadoes, 
hurricanes, and other high-wind 
events and the associated 
damage to the study area would 
continue. 

Minor potential for damage to project 
facilities and equipment from high-
wind events. Emergency response 
procedures reduce potential impacts. 

Excessive precipitation Existing potential for flooding of 
the study area from excessive 
precipitation events would 
continue. 

Minor potential for facility/equipment 
failures; tailings dam (TSF) breaks; and 
flooding of mine underground facilities, 
open pits, or equipment from excessive 
precipitation events. Operation and 
maintenance and emergency response 
procedures reduce potential impacts. 

Freezing conditions Existing potential for freezing 
conditions in the study area 
would continue. 

Negligible potential for temporary 
operational changes needed at the 
DTSF, slurry delivery pipeline, and mine 
facilities due to ice formation within 
pipelines. Operation and maintenance 
and emergency response procedures 
reduce potential impacts. 

Wildland fires Existing potential for damage 
from wildland fires in the study 
area would continue. 

Minor potential for moderate or long-
term wildland fire damage. Emergency 
response procedures reduce potential 
impacts. 

Increased demand for 
emergency response 

Existing demand for emergency 
response for existing surface 
mine and plant operations 
would continue.  

Potential for increased demand on local 
responders for emergency response; 
low potential for exceedance of local 
emergency response capacity. 
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4.16.4 Mitigation for Impacts 

4.16.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Applicant-proposed avoidance and minimization measures related to public health and safety have 

been described above and are the same as described in Section 4.18.4.1 in the 2014 FEIS with the 

following exception. 

⚫ The Applicant would construct one bridge over US 601 to access the Champion Pit to avoid 

impacts on public safety by mine vehicle traffic. A bridge already exists over US 601 for mine 

vehicles to access the DTSF. 
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4.17 Hazardous Materials and Solid Wastes 
Construction activities for the Proposed Project would involve the handling, use, and storage of 

hazardous materials and generation and storage of solid waste including hazardous and 

nonhazardous wastes. Potential impacts related to hazardous materials and solid waste include 

potential human health risks from the use and handling of hazardous materials; accidental release of 

hazardous materials or wastes to the environment from storage within the project boundary; 

accidental release of hazardous materials or waste to the environment from transport within the 

project boundary; and potential impacts from disposal of wastes within the project boundary. 

4.17.1 Methods and Approach 

Potential impacts related to the use, transport, and storage of hazardous materials and the 

generation, storage, transport, and disposal of waste were evaluated based on the chemical types 

and quantities of hazardous materials used in the study area and the quantities and types of wastes 

generated in the study area during construction and operation of the Proposed Project. The study 

area for hazardous materials and waste includes the area encompassed by the proposed mine 

boundary (5,484-acre area) and the locations of waste management service providers for off-site 

transfer of wastes generated by the proposed mine. The types and quantities of hazardous materials 

used in and the types and quantities of waste generated from existing surface mine and plant 

operations are compared to the types and quantities of hazardous materials used and waste 

generated from construction and operation of the Proposed Project.  

Impacts related to PAG waste rock and ore were evaluated using information from a series of 

geochemistry studies at the mine. These studies used chemical analyses to segregate the materials 

into specific categories that describe the overall acid generation potential and, thus, the potential to 

cause indirect chemical impacts on the exposed waste rock and ore (Schafer 2010, 2012, 2013). The 

results of geochemistry studies are incorporated into the Haile Gold Mine Overburden Management 

Plan (Overburden Management Plan). The Overburden Management Plan describes the methods 

used to classify, characterize, segregate, and manage overburden on site. The plan identifies 

overburden materials that pose acid drainage or metal leaching risk; these materials are segregated 

and managed separately from other overburden materials to decrease environmental risks during 

and after mining (Schafer 2015).  

The Applicant is further assessing geochemistry related to the Proposed Project and would 

incorporate relevant new information into the mine expansion plan and Overburden Management 

Plan for the proposed expansion (Haile Gold Mine 2019b). The Applicant does not anticipate that 

updates to the geochemistry analysis prepared for the proposed underground mining and surface 

mine expansion would require material changes to the 2015 Overburden Management Plan (Haile 

Gold Mine 2019c). 

4.17.2 Impacts on Hazardous Materials and Solid Wastes 

The potential for hazardous materials and waste impacts is directly related to the potential for 

human exposure to these materials and waste and the potential for release of these materials and 

waste into the environment. The potential for impacts is also related to the chemical types and 

quantities of hazardous materials used, stored, and transported and the quantities of waste 

generated, stored, transported, and disposed of in the study area. 
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4.17.2.1 Impacts from Handling and Use of Hazardous Materials and Solid 
Wastes  

No Action Alternative 

Under the No Action Alternative, the potential for impacts related to the use of hazardous materials 

and generation of solid and hazardous wastes in project surface mining and plant operations would 

be similar to the present potential. Existing surface mining and plant operations would continue, 

and the use and management of hazardous materials associated with operations would be expected 

to continue. Existing operations would continue to have the potential for human exposure to 

hazardous materials and releases of hazardous materials in the study area. Hazardous and solid 

waste would continue to be generated from existing operations and would continue to be managed 

in accordance with the Haile Gold Mine Standard Operating Procedure for Solid and Hazardous Waste 

Management (Standard Operating Procedure) (OceanaGold 2019b). There would continue to be a 

low health risk from use of hazardous materials and generation of solid and hazardous waste in the 

study area under the No Action Alternative. 

Proposed Project 

Hazardous materials, including mine-processing fluids and reagents, laboratory reagents, fueling 

materials, and lubricants and solvents, are used in existing operations and would be used in 

proposed expanded surface mine operations and proposed underground mine operations. 

Hazardous materials (specifically, fueling materials and lubricants and solvents) would also be used 

in construction of the expanded surface mine and underground mine areas.  

Hazardous materials including process plant and laboratory reagent would be used in mining 

operations. Table 4.17-1 identifies the types and quantities of process plant reagents used in 

existing process plant operations and proposed to be used in expanded surface mine and 

underground mine operations. Table 4.17-2 identifies the types and quantities of laboratory 

reagents used in existing mining operations and proposed to be used in expanded surface mine and 

underground mine operations.  

As shown in Table 4.17-1, the proposed new and expanded mine operations would increase the 

overall amount of process plant reagents used in the study area by approximately 58 percent as 

compared to existing operations. Process plant reagent consumption for existing operations (at a 

9,100 tons per day production rate) is approximately 30,800 pounds per day (5,620 tons per year), 

and reagent consumption for the proposed expansion (at a proposed 14,400 tons per day 

production rate) is estimated to be 48,700 pounds per day (8,900 tons per year).  

As shown in Table 4.17-2, the proposed new and expanded mine operations would increase the 

overall amount of laboratory reagents used in the study area from approximately 43,060 pounds per 

year for existing operations to a maximum of approximately 162,800 pounds per year for the 

proposed expansion (Haile Gold Mine 2019d, 2019e). 



U.S. Army Corps of Engineers 

 

Environmental Consequences 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 

4-167 
February 2021 

 

 

Table 4.17-1. Process Plant Reagent Consumption Rate for Existing and Proposed Operations 

Process Plant Reagent Supplier 

Consumption per 
Ton Ore 
(pounds/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 2019d.  

 

Table 4.17-2. Laboratory Reagent Consumption Rate for Existing and Proposed Operations 

Laboratory Reagent 

2018 Annual 
Consumption 
(pounds/year) 

2018 Laboratory 
Reagents Consumption 
per Million Ton Mined 
(pounds/M 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 2019e. 

M ton = million ton 

The Applicant anticipates that process and laboratory reagents used in the proposed expansion 

operations would be the same as reagents being used for existing operations, and that no new types 

of reagents would be used for the proposed surface mine expansion and underground mine 

operation that are not already being used in existing operations. 
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The Hazard Communication Standard (29 CFR 1910.1200(g)), revised in 2012, requires that the 

chemical manufacturer, distributor, or importer provide a Safety Data Sheet (formerly Material 

Safety Data Sheet) for each hazardous chemical to downstream users to communicate information 

on these hazards. Each Safety Data Sheet includes information on the properties of each chemical; 

the physical, health, and environmental health hazards; protective measures; and safety precautions 

for handling, storing, and transporting the chemical. 

The Safety Data Sheet identifies information concerning potential human health and environmental 

risks associated with hazardous materials for each hazardous material. As is the case for existing 

operations, hazardous materials used in expanded surface mine and underground mine operations 

would be handled by individuals whose jobs require handling or managing hazardous materials and 

by individuals working at the hazardous materials storage areas on the project site. Proper use and 

handling of hazardous materials would reduce potential impacts on human health and the 

environment. 

The types and quantities of hazardous and universal waste generated from existing surface mining 

and plant operations and anticipated to be generated from the Proposed Project are identified in 

Table 4.17-3. The Applicant anticipates that the types of hazardous and universal waste generated 

from the Proposed Project would be the same as for existing operations but that the quantities 

would increase. Proposed Project operations would increase the overall amount of hazardous and 

universal waste generated by a factor of 3.6 (30,740 pounds per quarter to 110,700 pounds per 

quarter) as compared to existing operations.  

The amount of nonhazardous solid waste (green and yellow overburden) generated from the 

Proposed Project is identified in Table 4.17-4. A comparison of the amount of overburden generated 

from surface mining operations estimated in the 2014 FEIS and the amount estimated to be 

generated from existing surface mining and the proposed expansion is in Table 4.1-1. The total 

planned loading would increase from 251.5 M tons to 535.3 M tons. 

Solid and hazardous waste generated from Proposed Project operations would be characterized in 

accordance with the Haile Gold Mine Standard Operating Procedure for Solid and Hazardous Waste 

Management (OceanaGold 2019b, Haile Gold Mine 2019g). Human health and environmental risks 

of solid and hazardous waste and proper handling procedures are identified in the 2019 Standard 

Operating Procedure for Solid and Hazardous Waste Management, and solid and hazardous waste 

generated from the expanded surface mine and underground mine operations would be managed in 

accordance with the same procedures established in the 2019 Standard Operating Procedure that 

are applicable to existing operations (Haile Gold Mine 2019g; OceanaGold 2019b). Expanded surface 

mine and underground mine operations are not expected to result in generation of any types of solid 

and hazardous wastes that would be new to the Proposed Project and that are not already generated 

by existing operations.  

The Applicant would continue to implement employee training requirements at the project site for 

management of hazardous materials and wastes. Training in hazardous materials management 

would continue to be conducted in accordance with the training procedures and requirements 

established by the Haile Gold Mine Health/Safety/Environment Compliance Standards Manual 

(OceanaGold 2014) and standard operating procedures applicable to specific hazardous materials 

operations.  
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Table 4.17-3. Quantities of Hazardous and Universal Waste Generated from Existing Surface Mine Operations and Proposed 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 nonhalogenated 
(e.g., nonchlorinated) 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 2019f. 
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. 

Table 4.17-4. Horseshoe Mine Design Geochemistry 

Geochemical Breakout (M tons) 

Green Overburden  

Yellow Overburden 

0.53 

0.12 

Total Waste 0.65 

Source: Haile Gold Mine 2018a. 
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Training in waste management procedures would continue be conducted in compliance with 40 CFR 

264.16 and 40 CFR 273.16. Trained employees would continue to provide waste management 

supervision for new hires until the new hires are trained. Training is offered to new hires within 

12 months of their initial employment at the facility and annually thereafter to all applicable 

personnel. Employees working at the mill are required to undergo safety training pursuant to the 

Mine Safety and Health Administration hazardous communication standard (29 CFR 1910.1200). 

The Applicant would continue to provide such training so that employees have the understanding, 

knowledge, and skills to safely perform their assigned duties. Training is provided by a person 

knowledgeable in hazardous waste management procedures, and the type and quantity of training 

given to each employee is relevant to the employee’s assigned hazardous waste management tasks, 

including specialized tasks (e.g., laboratory waste management). Types of training provided to 

employees include training required by appropriate regulations and would focus on areas directly 

related to hazardous waste management and spill response measures in the study area. All 

hazardous waste training records are kept in the employee’s training files for 3 years. A list of 

required employee training is provided in the Standard Operating Procedure (OceanaGold 2019b).  

Proper use and handling of solid and hazardous would reduce potential impacts on human health 

and the environment. 

4.17.2.2 Impacts from Storage of Hazardous Materials and Solid Wastes 

No Action Alternative 

Under the No Action Alternative, the potential for impacts related to storage of hazardous materials 

and solid and hazardous waste would be similar to the present potential. Existing surface mining 

and plant operations would continue, and the storage of hazardous materials and solid and 

hazardous waste associated with operations would be expected to continue. Existing facilities and 

equipment used for hazardous materials storage would continue to be operated in accordance with 

established procedures. Hazardous and solid waste would continue to be generated from existing 

operations and storage facilities, and equipment would continue to be managed in accordance with 

procedures established in the Standard Operating Procedure (OceanaGold 2019b). Operation of 

existing storage equipment and facilities would continue to have the potential for human exposure 

to hazardous materials and waste and releases of hazardous materials and waste in the study area. 

There would continue to be a low health risk from storage of hazardous materials and waste in the 

study area under the No Action Alternative. 

Proposed Project 

Hazardous Materials Storage 

The Proposed Project would require expanding the storage capacity for hazardous materials at the 

mine and ore processing facilities and operation of the proposed new storage equipment during 

mining operations over a 16-year period. The Proposed Project would also result in increased 

throughput of hazardous materials through existing storage equipment. Stored hazardous materials 

would include mine processing fluids and reagents (e.g., cyanides, laboratory reagents, fueling 

materials, and related lubricants and solvents) and general administrative materials that would be 

used in various operations (e.g., fueling vehicles and ore processing).  
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Figure 4.17-1 shows the hazardous materials storage equipment and process equipment containing 

hazardous materials. Mine processing fluids and reagents are stored in the Reagents Building. 

Lubricants and solvents are stored in the truck shop and warehouse area at the site. The existing 

Reagents Building would continue to store reagents for existing operations and the proposed 

expansion, and lubricants and solvents would continue to be stored in the truck shop and 

warehouse area. Fueling materials are stored in aboveground storage tanks at the site to support 

mining equipment operations. A fixed filling station is used to service vehicles and mining 

equipment. Fuel and reagent storage equipment and containment areas would remain unchanged 

from existing operations (Haile Gold Mine 2019i). Figure 4.17-2 shows the fuel storage locations. 

The proposed expansion would include installation of a new cyanide destruction tank within the 

existing cyanide destruction containment area in the Cyanide Destruction Circuit. The existing 

containment area is already designed for addition of a new cyanide destruction tank and has 

sufficient containment capacity to accommodate the proposed addition. Improvements would be 

made to the ISA Mill and Tower Mill as part of the proposed expansion, and additional acid wash and 

strip vessels would be added to the Elution Circuit as part of the proposed expansion. Modifications 

to the containment systems for these new and modified process equipment would be made to 

provide sufficient containment capacity (Haile Gold Mine 2019k). New and expanded hazardous 

materials storage and process equipment would be operated in accordance with established 

procedures applied to existing hazardous materials storage and process equipment.  
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Source: Haile Gold Mine 2019j. 

Figure 4.17-1. Process Area Site Plan 
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Source: Haile Gold Mine 2019j. 

Figure 4.17-2. Fuel Storage Locations 

Facilities that store oil products, including fuels and lubricants, are subject to requirements of the 

Oil Pollution Prevention Act (40 CFR 112) and are required to implement a Spill Prevention, Control 

and Countermeasures (SPCC) Plan. The Haile Gold Mine SPCC Plan (Oceana Gold 2018) identifies 

procedures for monitoring of oil-containing equipment and secondary containment systems and 

implements additional project features and spill control measures, as required by the Oil Pollution 

Prevention Act.  

The 2018 SPCC Plan would be updated to include the following proposed new and modified tanks in 

the List of Tanks and Ponds in the SPCC Plan upon permitting of the proposed mine expansion plan 

(Haile Gold Mile 2019l; OceanaGold 2018). 

⚫ ISA Mill 

⚫ Tower Mill 

⚫ Lime silo tank 

⚫ Additional Cyanide Destruction tank 

⚫ Mobile fuel tanks (for in pit fueling) 

The location and footprint of the process plant containment areas would be the same for the 

Proposed Project as for the existing surface mine operation. Figure 4.17-3 shows the locations of the 

Underground Mine 

Surface Operations 

601 Fuel Station 

Mobile Maintenance Shop 
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ISA Mill, Tower Mill, and Pebble Crusher in the process plant area. The three additional equipment 

pieces (Pebble Crusher, Tower Mill and ISA Mill) shown in Figure 4.17-3 have separate containment 

bunkers that would follow the same design criteria as the existing process plant. The floor area and 

walls are designed to capture 110 percent of the largest vessel (or container) in that process area 

plus stormwater (for the 100-year, 24-hour storm event) if it is open to the weather (Haile Gold 

Mine 2019k). 

 
Source: Haile Gold Mine 2019m. 

Figure 4.17-3. Aerial View of the Process Plant 
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The SPCC Plan (OceanaGold 2018) and 2019 EMCP (OceanaGold 2019a) identify the response 

procedures for hazardous materials incidents and spills. The purpose of the EMCP is to identify the 

potential incidents that would require a response by personnel skilled and experienced in 

emergency events and to ensure effective plans, processes, and resources are in place to manage 

incidents and minimize the potential for harm including harm to people, property and the 

environment. The EMCP collates emergency response and management processes into one 

document to ensure all relevant information is readily available to prevent, protect against, respond 

to, recover from, and mitigate the effects of incidents. The 2019 EMCP addresses surface mining and 

milling operations and proposed underground mining operations (Haile Gold Mine 2019n). The 

Applicant provided additional information regarding, but does not address, proposed underground 

mining operations (Haile Gold Mine 2020). The same processes for emergency notifications and the 

same designated areas for collection areas, medical services, and response procedures would be 

used for underground mining operations as those that are in place for existing surface mining 

operations. The Applicant would update the EMCP to further address underground mining 

operations upon permitting of the proposed mine expansion plan.  

The locations of the proposed new and modified permanent tanks are shown in Figure 4.17-1. 

Mobile fueling and other fuel-containing and oil-containing equipment that would be used in 

proposed underground mining operations are listed in Appendix A, Detailed Project Description for 

Proposed Haile Gold Mine Expansion, Table A-12. Temporary storage locations and fueling locations 

for the proposed mobile equipment used in the underground mining operations are shown in 

Figure 4.17-2. The existing Heavy Equipment Mobile Maintenance Shop would be used to service 

equipment for both the underground and surface mine operations. The lubricant storage bay is 

attached to the Mobile Maintenance Shop, shown in Figure 4.17-4.  

 
Source: Haile Gold Mine 2019j. 

Figure 4.17-4. Oil, Antifreeze, and Hydraulic Oil Storage Bay Layout 
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The underground mine surface operation would have a duplicated design. Collection of wastes 

would be conducted using the same procedures and the same vendors as for existing operations, 

and disposal of waste from the site would be to the same South Carolina-approved facilities as for 

existing operations (Haile Gold Mine 2020).  

Containment areas and equipment are provided for hazardous materials (including reagent 

chemicals and fuels) that are used in bulk volume at the project site, and containment areas are also 

provided for process areas and pipelines including the primary crusher area and tailings line 

(containment areas are shown in Figure 4.17-1 and identified in Table 4.17-5). The containment 

structures are designed to hold 110 percent of the volume of the largest storage vessel for each bulk 

material plus the volume of accumulated stormwater corresponding to a 100-year, 24-hour storm 

event if the storage facility is open to the sky. Separate containment areas are provided for each 

storage vessel as part of the containment system design; these separate containment systems 

segregate the chemicals in the event of multiple simultaneous leakage or failures of the storage 

vessels. Fuels stored in bulk are contained in double-walled tanks on concrete pads. Containment for 

process areas is designed for a 100-year, 24-hour storm event and containment for pipelines is 

designed for 110 percent of the entire pipeline volume + a 100-year, 24-hour storm event. 

In the event of a spill that exceeds a facility’s containment capacity, the overflow would drain to the 

Process Event Pond, which acts as a failsafe in the event that individual containment systems have 

insufficient capacity to contain a spill. The Process Event Pond is an approximately 1.5-million-

gallon-capacity HDPE-lined pond to handle overflow events of fluids that require treatment. Once a 

failure resulting in a release has been repaired, or power restored, the material in the Process Event 

Pond would be returned to the applicable area for processing. Water from a spill or incident that 

contacts processing reagents would be suitable for use in the closed-loop system, which includes use 

of process water from the TSF. 

Overall, the potential for an accidental release of hazardous material stored within the project 

boundary is considered low due to the design features of project facilities, safety guidelines and 

plans, personnel training, and transport and storage procedures. 
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Table 4.17-5. As-Built Containment Systems for Hazardous Materials Storage Containment  

Containment Area 
Indoor 
Outdoor Containment System Containment Volume Sump Pumps to 

Primary crusher Outdoor Concrete pad with stem walls 100-year, 24-hour storm event Stockpile Collection Pond 

Grinding (SAG and Ball mill) 
building 

Covered Concrete pad with stem walls 110% of largest vessel Grinding circuit 

Flotation and regrind Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event. 

Flotation circuit 

Pre-aeration thickener Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

Pre-aeration thickener 

Flotation tail thickener Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

Flotation tail thickener 

CIL area Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

CIL circuit 

Cyanide recovery thickener/ 
cyanide destruction 

Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

Cyanide destruction 

Reagent mixing area Covered Concrete pad with stem walls 110% of largest vessel in each containment 
area + 100-year, 24-hour storm event 

Cyanide destruction 

Reagent storage area Outdoor Concrete pad with stem walls 110% of largest vessel in each containment 
area + 100-year, 24-hour storm event 

CIL circuit 

Reclaim water pad Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

Reclaim water tank 

Tailings line Outdoor Lined trench and pond 110% of the entire pipeline volume + 100-
year, 24-hour storm event 

Process Event Pond 

Truck shop tank farm Outdoor Double-walled tanks Tanks are double-walled on concrete 
foundations 

No sump in this area; any spills 
are remediated at point of spill 

Carbon acid wash Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

Carbon acid wash 

Carbon strip Outdoor Concrete pad with stem walls 110% of largest vessel + 100-year, 24-hour 
storm event 

Carbon strip 

Carbon regeneration Outdoor Concrete pad with stem walls 110% of largest vessel + 100 Year/ 24-
hour storm event 

Carbon regeneration 

Refinery Outdoor Concrete pad with stem walls 110% of largest vessel Refinery 

Fuel storage Outdoor Double-walled tanks Tanks are double walled on concrete 
foundations 

No sump in this area; any spills 
are remediated at point of spill 

Source: Haile Gold Mine 2018b. 

CIL = carbon-in-leach 
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Nonhazardous Waste Storage 

The Proposed Project would involve expanding the storage capacity for nonhazardous waste, 

including expanding the TSF storage capacity, PAG storage capacity, and overburden storage 

capacity. Under the Proposed Project the following expansion of storage capacity is proposed, as 

described in the Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion.  

⚫ Increase TSF storage capacity from approximately 40 M tons to approximately 72 M tons by 

adding additional lifts to the existing storage facility. 

⚫ Increase aboveground PAG storage capacity from approximately 46 M tons to approximately 

150.1 M tons by expanding the existing JPAG facility (now referred to as West PAG) and adding a 

second PAG facility (referred to as East PAG). 

⚫ Increase aboveground Green OSAs from approximately 138.5 M tons to approximately 207.0 M 

tons primarily by adding a new Green OSA facility (referred to as the South OSA) along the 

southern border of the property.  

Existing and proposed nonhazardous solid waste storage equipment and facilities for the mill site 

are shown in Figure 4.17-1. Containment systems for nonhazardous waste storage, including 

containment systems for the TSF, PAG facilities, and OSAs are shown in Figure 4.17-5, Figure 4.17-6, 

and Figure 4.17-7. Containment systems for other OSAs would be similar to that shown in 

Figure 4.17-7. 

 
Source: Haile Gold Mine 2018c. 

Figure 4.17-5. Aerial View of TSF Showing Containment Systems 
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Source: Haile Gold Mine 2018d. 

Figure 4.17-6. Proposed Project Plan View of the Study Area Showing OSA and PAG Containment 
Systems  

 
Source: Haile Gold Mine 2018e. 

Figure 4.17-7. Example of a Green OSA with Runoff Collection Channels and Sediment Collection 
Basins 
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The existing TSF is located on Camp Branch Creek just west of Highway 601, about 2.3 miles 

upstream from the confluence of Camp Branch Creek with the Little Lynches River, and 4.5 miles 

northeast of the Town of Kershaw. The existing TSF was constructed under a Dam Safety Permit 

(Permit No. 29-0007) issued by SCDHEC in 2013 (SCDHEC 2013a) and operates under a Certificate 

of Completion and Operation issued by SCDHEC in November 2016, as well the Duckwood Tailings 

Storage Facility Operation, Maintenance, and Inspection Manual (Haile 2012). The manual includes 

procedures for operating, maintaining, and inspecting the DTSF and also emergency operation and 

shutdown procedures for the DTSF. Haile has also submitted an Emergency Action Plan (EAP) (Haile 

Gold Mine 2013) for the DTSF as part of the application to the SCDHEC Dam Safety Program for a 

permit to construct the DTSF. The purpose of the EAP is to reduce the potential for loss of life and 

injury and to minimize property damage during an unusual or emergency event at the DTSF. The 

EAP identifies potential inundation areas that may be flooded if the DTSF should breach, and the 

EAP establishes notification and communications procedures and identifies resources for 

emergency response. 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 

assess the situation and determine the emergency level for notification, and procedures for 

communication and expected actions.  

According to the South Carolina Dams and Reservoirs Safety Act, S.C. Code Ann. 49-11-210, the EAP 

must be updated each time it becomes noncurrent. The EAP is currently undergoing an update to 

reflect the current Stage 2 elevation of the embankment and increased tailings storage elevation. 

Under the current permit for the existing two lifts at the dam, there were no houses or other 

structures and no major highways within the anticipated inundation area that would result in the 

unlikely event of a TSF dam breach; related flooding would pass to the north and west of the 

Kershaw Correctional Institution; and, even in the worst case scenario, no loss of life is anticipated 

(though some damage to infrastructure may occur) due to the strategic placement of the TSF well 

upgradient of risk receptors. As shown in this SEIS in Chapter 2, Proposed Action and Alternatives, 

Table 27. Screening Analysis of TSF Alternatives and Currently Authorized TSF, TSF-1 is upstream of 

Camp Branch Creek, TSF-2 is upstream of Camp Branch Creek) and TSF-3 is upstream of Buffalo 

Creek. However, the current update to the EAP is considering analyzing additional breach locations 

and updated information will be provided when available, or in the Final SEIS (SCDHEC 2020). 

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 program may be built, altered, or removed 

(SCDHEC 2019). Oceana Gold would obtain a Dam Safety Permit modification (or a newly-issued 

permit) as required by SCDHEC prior to construction or modification of the existing TSF depending 

upon the TSF alternative selected. OceanaGold would also revise the Operations, Maintenance, and 

Inspection Manual for the TSF depending upon the alternative selected. The revised Dam Safety 

Permit application and associated revised EAP that would be developed by OceanaGold for any TSF 

alternatives selected would include identification of potential inundation areas in the event of a TSF 

dam failure and would identify federal, state, and local emergency contacts and provide an overview 

of response roles and responsibilities in the event of a TSF dam failure. 

Potential environmental impacts of existing and proposed nonhazardous waste storage equipment 

and facilities including the TSF, PAG facilities, and OSAs are discussed in Section 4.1, Geology, Section 

4.2, Water Resources, and Section 4.3, Soils.  
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Hazardous Waste Storage 

Hazardous waste and universal waste generated from existing surface mine and plant operations 

and from Proposed Project operations would be stored only in designated hazardous waste and 

universal waste storage areas (Figure 4.17-1). Hazardous and universal waste storage areas are 

managed in accordance with procedures identified in the Standard Operating Procedure and include 

secondary containment systems, signage, and security fencing (OceanaGold 2019b). Storage 

locations are periodically inspected to detect potential spills and leakage, and inspection and 

maintenance are conducted in accordance with the regulatory requirements as described in the 

plan. Hazardous waste and universal waste are stored in U.S. Department of Transportation 

(USDOT)-compliant containers that are labeled and marked in accordance with Resource 

Conservation and Recovery Act requirements and the specifications of off-site waste treatment, 

storage, and disposal facilities (TSDFs) to which the waste is transported for off-site disposal. 

USDOT-specification containers include drums, totes, and cubic-yard boxes.  

Secondary containment areas are provided for hazardous waste storage areas to contain spills or 

leaks from hazardous waste storage containers (Figure 4.17-1). Containment structures are 

designed to hold 110 percent of the volume of the largest storage vessel for each hazardous waste 

storage area plus the volume of accumulated stormwater corresponding to a 100-year, 24-hour 

storm event if the storage area is open to the sky.  

4.17.2.3 Impacts from Transport of Hazardous Materials and Solid 
Wastes  

No Action Alternative 

Under the No Action Alternative, the potential for impacts related to transporting hazardous 

materials (including mine-processing fluids and reagents) and solid and hazardous waste in the 

study area would be similar to the present potential. Bulk chemicals and plant-process materials 

used for surface mining and plant operations would be similar to those used for existing operations. 

Existing surface mining and plant operations would continue, and the on-site transport of hazardous 

materials and solid and hazardous waste associated with operations would be expected to continue. 

Existing equipment used for hazardous materials transport, including vehicles and on-site pipelines, 

would continue to be operated in accordance with established procedures. Hazardous waste and 

solid waste would continue to be generated from existing operations, and transport of these wastes 

would continue to be conducted in accordance with procedures established in the Standard 

Operating Procedure. Operation of existing transport equipment would continue to have the 

potential for human exposure to hazardous materials and waste and releases of hazardous materials 

and waste in the study area. There would continue to be a low health risk from on-site transport of 

hazardous materials and waste within the study area under the No Action Alternative. 

Natural gas is brought to the Proposed Project via a buried pipeline connecting to the Lancaster 

County Natural Gas Authority near US 601 to supply process requirements. Natural gas is used in 

the Thermal Fluid Heater and Rotary Regeneration Kiln in the Process Plant. Production was an 

average of approximately 9,100 tons per day of ore in 2019. Natural gas consumption was 

approximately 28,300 decatherms in 2019 (Haile 2020a). 
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Proposed Project 

Hazardous materials including bulk chemicals (mine-processing fluids and reagents) and fueling 

materials (gasoline, diesel fuel) are transported within the study area in vehicles including tank 

trucks and container transport trucks. Process materials including tailings slurry generated from 

existing surface mine operations are transported on site through pipelines. Procedures for storage 

and transport of hazardous materials including bulk chemicals and fuels for underground mine 

operations would be similar to procedures for existing operations (Haile Gold Mine 2020). 

Production, transport, and the use of process materials including cemented rockfill (CRF) would be 

conducted for the Proposed Project operations. CRF would be used to backfill 75 percent of stopes, 

and noncemented waste rock would be used in the remaining stopes. The CRF generated from the 

proposed CRF backfill plant for use in stope backfill for underground mine operations would be 

transported on site using haul trucks, front-end loaders, and other equipment through pipelines. 

Procedures for overburden management for underground mine operations would be similar to the 

procedures for existing operations, with PAG materials being stored in specifically designed storage 

areas (Haile Gold Mine 2020). 

Impacts from the release of hazardous materials during transport within the project boundary could 

be caused by a vehicular accident or pipeline breach. To prevent potential impacts due to vehicular 

accident, the Applicant has implemented a training program to ensure vehicle drivers and personnel 

operating vehicles and associated loading and unloading equipment are properly trained as 

required by applicable regulations. The Applicant also enforces a low speed limit for all vehicular 

traffic on roads in the study area to reduce the potential for vehicular accidents. 

The tailings slurry generated from surface mining operations is transported on site via pipeline 

along the TSF haul road to the TSF, where it is discharged. Process water accumulated in the TSF 

reclaim pond is transported back to the mill through a return flow pipe. Potential impacts due to 

releases resulting from a breach in the pipeline system are possible but unlikely, because the 

pipeline system is designed as a double-contained pipeline, involving either a pipeline within a 

pipeline, or a pipeline within a lined containment structure or trench. Should a failure of a pipeline 

occur and result in a release, or in the event of a prolonged unplanned power outage, material from 

the pipeline would drain to the Process Event Pond for temporary storage until the pipeline breach 

is repaired or power is restored. The material in the Process Event Pond would then be returned for 

processing.  

Hazardous materials transport pipelines on site would be operated, maintained, and inspected in 

accordance with plans and procedures established in accordance with the OceanaGold Health, 

Safety, and Environment Compliance Standards Manual (OceanaGold 2014). The expanded TSF and 

its operational components, including pipelines, would continue to be operated in accordance with 

procedures in the Duckwood Tailings Storage Facility Operations, Maintenance, and Inspection 

Manual (OceanaGold 2017). The TSF manual serves as an operating guide for initial, normal, and 

emergency operating procedures for the TSF. The manual includes procedures for component 

failure, such as leakage through liners, blockage of pipeworks, and pump and pipeline failures. Daily, 

weekly, quarterly, and annual inspections and maintenance of the TSF and its operational 

components, including pipelines, are also included in the manual. The manual would be updated to 

reflect the approved TSF design for the proposed expansion (Haile Gold Mine 2019o). 

Proposed peak operation would be 14,400 tons per day. Anticipated maximum annual natural gas 

usage would increase to approx. 45,000 decatherms during peak operation years (Haile 2020a). 
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Overall, the potential for an accidental release of hazardous materials from transport within the 

project boundary is low because of the design features of Proposed Project facilities, safety 

precautions and plans, and transportation requirements. 

4.17.2.4 Impacts from Disposal of Wastes  

No Action Alternative 

Under the No Action Alternative, the potential for impacts related to on-site disposal of solid 

nonhazardous waste in the study area would be similar to the present potential. Nonhazardous solid 

waste would continue to be generated from existing operations, and on-site disposal of 

nonhazardous solid waste would continue to be conducted in accordance with procedures 

established in the Standard Operating Procedure (OceanaGold 2019b). Nonhazardous solid waste 

including green and yellow overburden generated by surface mining and plant operations would 

continue to be disposed of on site in existing facilities, including existing OSAs. Other nonhazardous 

solid wastes (e.g., domestic waste) would continue to be transported off site for disposal at 

permitted disposal facilities. Hazardous wastes and universal wastes generated from existing 

surface mining and plant operations would continue to be transported off site for disposal in 

licensed TSDFs and universal waste disposal facilities.  

On-site waste disposal would continue to have the potential for human exposure and releases of 

wastes in the study area. There would continue to be low human health risk and environmental risk 

from on-site disposal of waste in the study area under the No Action Alternative. 

Proposed Project 

Disposal of Waste On Site 

Potential environmental impacts of existing and proposed on site nonhazardous waste disposal 

facilities are discussed in Section 4.1, Geology, Section 4.2, Water Resources, and Section 4.3, Soils.  

Disposal of Waste Off Site 

The Applicant is classified as a Resource Conservation and Recovery Act (RCRA) large-quantity 

generator of hazardous waste and a small-quantity handler of universal wastes; the Proposed 

Project would not affect the Applicant’s status as a large-quantity generator or its status as a small-

quantity universal waste handler. The Applicant anticipates that minimal updates to the Standard 

Operating Procedure as a result of the Proposed Project would be needed because under the 

Proposed Project, the Applicant does not plan on introducing use of any new reagents, oils, or 

consumables that are not already being used for existing operations, or generating any new types of 

waste that are not already being generated by existing operations (Haile Gold Mine 2019b). The 

Applicant anticipates that the amounts of reagents, oils, and consumables used in mining and facility 

operations would increase and the amounts of hazardous waste and solid waste generated from 

mining and facility operations would increase as a result of the Proposed Project. The Proposed 

Project would not involve constructing new hazardous waste storage areas. Under existing 

operations, the facility’s RCRA hazardous waste generator status (and related regulatory 

requirements) would not be affected by the proposed expansion (Haile Gold Mine 2019a). 

Off-site transport and disposal of hazardous waste and universal waste would continue to be 

conducted in accordance with the Standard Operating Procedure (OceanaGold 2019b) and in 
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compliance with 40 CFR 262 Subparts B, C, and D. The Applicant contracts only with licensed and 

qualified vendors to transport hazardous and universal wastes to appropriate disposal facilities. 

Hazardous and universal wastes would be transported off site in approved hazardous waste 

containers by personnel trained as specified in 49 CFR 179 Subpart H and in a USDOT-approved 

transport vehicle for each specific classification of waste, and disposed of only in permitted TSDFs. 

Potential impacts from off-site disposal of hazardous and universal wastes are considered negligible 

because the measures implemented by the Applicant ensure that hazardous and universal wastes 

are properly disposed of. 

The Applicant coordinates with the Lancaster County Public Works Department and the Town of 

Kershaw on a regular basis concerning off-site disposal of nonhazardous solid waste. The Lancaster 

County Public Works Department has expressed no concerns about the solid waste disposal needs of 

the Proposed Project or the County’s capacity to accommodate the off-site transport and disposal of 

solid waste (general domestic trash) generated by operations of the Proposed Project. (Haile Gold 

Mine 2019h) The Town of Kershaw provides solid waste collection services to the Haile Gold Mine 

in cooperation with Lancaster County. The Town of Kershaw provided a letter to USACE indicating 

that there is adequate disposal capacity at the Lee County Landfill (in Bishopsville, South Carolina) 

to manage and dispose of the nonhazardous solid waste generated by the Haile Gold Mine (Town of 

Kershaw 2019; Haile Gold Mine 2019h).  

4.17.3 Impact Summary 

Table 4.17-7 summarizes the potential impacts related to hazardous materials and waste for both 

alternatives. 

Table 4.17-6. Summary of Impacts Related to Hazardous Materials and Solid Wastes 

Impact No Action Alternative Proposed Project 

Handling and use of 
hazardous materials  

Existing potential for safety hazards 
related to handling and use of 
hazardous materials would be reduced 
by established standard operating 
procedures, resulting in low potential 
for impacts.  

Potential for safety hazards 
related to increased handling and 
use of hazardous materials from 
proposed surface mine expansion 
and underground mine 
operations; established standard 
operating procedures reduce the 
potential for safety hazards, 
resulting in low potential for 
impacts.  

Storage of hazardous 
materials and waste in 
the study area 

Existing potential for exposure and 
environmental releases related to 
storage of hazardous materials and 
waste in the study area would be 
reduced by established standard 
operating procedures, resulting in low 
potential for impacts. 

Potential for exposure and 
environmental releases related 
to increased storage of 
hazardous materials and wastes 
from proposed surface mine 
expansion and underground 
mine operations; established 
standard operating procedures 
and spill containment systems 
reduce the potential for exposure 
and environmental releases, 
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Impact No Action Alternative Proposed Project 

resulting in low potential for 
impacts.  

Transport of hazardous 
materials and waste in 
the study area 

Existing potential for exposure and 
environmental releases related to 
transport of hazardous materials and 
waste in the study area would be 
reduced by established standard 
operating procedures, resulting in low 
potential for impacts. 

Potential for exposure and 
environmental releases related 
to increased transport of 
hazardous materials and wastes 
from proposed surface mine 
expansion and underground 
mine operations; established 
standard operating procedures 
reduce the potential for exposure 
and environmental releases, 
resulting in low potential for 
impacts.  

Disposal of waste on site Existing potential for environmental 
releases related to disposal of waste 
on site would be reduced by 
established standard operating 
procedures, resulting in low potential 
for impacts. 

Potential for environmental 
releases related to increased 
disposal of waste on site would 
be reduced by established 
standard operating procedures, 
resulting in low potential for 
impacts.  

Disposal of waste off site Existing potential for environmental 
releases related to disposal of waste 
off site would be reduced by 
established standard operating 
procedures, resulting in low potential 
for impacts. 

Potential for environmental 
releases related to increased 
disposal of waste off site would 
be reduced by established 
standard operating procedures, 
resulting in low potential for 
impacts.  

4.17.4 Mitigation for Impacts 

4.17.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Applicant-proposed avoidance and minimization measures related to hazardous materials and 

waste have been described above and are the same as summarized in Section 4.19.4.1 in the 2014 

FEIS. 
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4.18 Cultural Resources 
The Proposed Project has the potential to result in direct and indirect impacts on cultural resources. 

Historic properties include National Register of Historic Places (NRHP)-eligible and unevaluated 

cultural resources, which are assumed eligible until further testing can be performed to make a 

formal eligibility determination. Mine-expansion activities and development could directly and 

indirectly affect historic properties. Direct effects include disturbance, such as damage to or 

demolition of a historic property and indirect effects could include visual or auditory changes to a 

historic property. 

4.18.1 Methods and Approach 

Historic properties were evaluated for NRHP eligibility under the four criteria defined by the 

National Historic Preservation Act (NHPA) listed in Chapter 3, Section 3.18, Cultural Resources. A 

records search and Phase I survey was conducted for each of the tracts of land in the study area for 

the Proposed Project: Duckwood and Ernest Scott tracts, Bob Byrd Road, Estridge, and Payne Road 

tracts, the Gregory tract, and Jones Tract East (Webb and Quirk 2017, 2017a, 2017b). Records from 

Haile Gold Mine, Inc., the South Carolina Institute of Anthropology and Archaeology, and the South 

Carolina Department of Archaeology and History were reviewed prior to fieldwork. A total of 305 

archaeological sites have been recorded in the cultural resources study area and 270 of those sites 

were determined not eligible for listing in the NRHP. A total of 46 historic resources have been 

recorded in the cultural resources study area; 29 of these resources were determined not eligible for 

the NRHP, 31 of which are within the study area. Phase I surveys identified 12 NRHP-eligible 

archaeological sites, six of which been recovered or otherwise mitigated, two NRHP-eligible historic 

built environment resources, and 14 archaeological resources that were unevaluated for the NRHP. 

There are six cemeteries in the cultural resources study area, four of which are within the study 

area. All of the cemeteries are not eligible for the NRHP; however, these resources are protected 

under South Carolina law, and the graves from two of the cemeteries have been relocated off site. 

Table 4.18.1 depicts all archaeological resources recorded in the study area, Table 4.18.2 depicts all 

historic built environment resources recorded in the study area, and Table 4.18.3 shows all 

cemeteries recorded in the study area. 

Table 4.18-1. Archaeological Sites Recorded in the Study Area  

Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38KE0085a Middle Archaic – Late Woodland Unevaluated Unevaluated 

38KE0206a Woodland artifact scatter Not eligible Concur 

38KE0207a Prehistoric lithic scatter Not eligible Concur 

38KE1158a Prehistoric lithic scatter Not eligible Concur 

38LA0037 Rock shelter Not eligible Concur 

38LA0038b Prehistoric lithic scatter; 19th–20th 
century house site 

Not eligible Pending 

38LA0155 Early Archaic – Late Woodland 
scatter 

Not eligible Concur 

38LA0188 Late Archaic scatter Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0288 Prehistoric lithic scatter Not eligible Concur 

38LA0289 Late 19th–early 20th century house 
site 

Not eligible Concur 

38LA0290 Late 19th–early 20th century house 
site 

Not eligible Concur 

38LA0291 Early Archaic – Middle Woodland 
scatter (Phase 3 Recovery/Cleared) 

Eligible Concur 

38LA0292 Middle Archaic scatter; late 19th–
early 20th century historic site 

Not eligible Concur 

38LA0293 Prehistoric lithic scatter Not eligible Concur 

38LA0294 Prehistoric lithic scatter; historic 
scatter 

Not eligible Concur 

38LA0295 Prehistoric lithic scatter Not eligible Concur 

38LA0296 Prehistoric lithic scatter Not eligible Concur 

38LA0297 Late Archaic scatter Not eligible Concur 

38LA0298 Prehistoric lithic scatter Not eligible Concur 

38LA0299 Woodland artifact scatter Not eligible Concur 

38LA0300 Prehistoric lithic scatter Not eligible Concur 

38LA0301 Early Archaic – Middle Woodland 
scatter 

Not eligible Concur 

38LA0302 Late Archaic scatter Not eligible Concur 

38LA0303 Woodland scatter; late 19th–early 
20th century house site 

Not eligible Concur 

38LA0304 Woodland artifact scatter Not eligible Concur 

38LA0305 Prehistoric lithic scatter Not eligible  Concur 

38LA0306 Woodland artifact scatter Not eligible Concur 

38LA0307 Woodland artifact scatter Not eligible Concur 

38LA0308 Prehistoric lithic scatter Not eligible Concur 

38LA0309 Prehistoric lithic scatter Not eligible Concur 

38LA0310 Prehistoric lithic scatter Not eligible Concur 

38LA0311 Prehistoric lithic scatter Not eligible Concur 

38LA0312 Prehistoric lithic scatter Not eligible Concur 

38LA0313 Woodland artifact scatter Not eligible Concur 

38LA0314 Woodland artifact scatter Not eligible Concur 

38LA0315 Woodland artifact scatter Not eligible Concur 

38LA0316 Woodland artifact scatter Not eligible Concur 

38LA0317 Prehistoric lithic scatter Not eligible Concur 

38LA0319 Woodland artifact scatter Not eligible Concur 

38LA0320 Late 19th–early 20th century house 
site 

Not eligible Concur 

38LA0321 20th century house site Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0322 Early Woodland artifact scatter Not eligible Concur 

38LA0323 Woodland artifact scatter Not eligible Concur 

38LA0324 Woodland artifact scatter Not eligible Concur 

38LA0325 Prehistoric lithic scatter Not eligible Concur 

38LA0326 Prehistoric lithic scatter; Woodland 
artifact scatter 

Not eligible Concur 

38LA0327 Woodland artifact scatter; 20th 
century trash dump 

Not eligible Concur 

38LA0328  Prehistoric lithic scatter Not eligible Concur 

38LA0329 Woodland artifact scatter Not eligible Concur 

38LA0330 Prehistoric lithic scatter Not eligible Concur 

38LA0331 Prehistoric lithic scatter Not eligible Concur 

38LA0332 Middle Woodland artifact scatter Not eligible Concur 

38LA0333 Prehistoric lithic scatter Not eligible Concur 

38LA0334 Middle Archaic – Late Woodland 
scatter; late 19th–early 20th century 
scatter (Phase 3 Recovery/Cleared) 

Eligible Concur 

38LA0335 Prehistoric lithic scatter Not eligible Concur 

38LA0336 Woodland artifact scatter Not eligible Concur 

38LA0337 Prehistoric lithic isolated find; late 
19th–early 20th century artifact 
scatter 

Not eligible Concur 

38LA0338 Prehistoric lithic scatter Not eligible Concur 

38LA0339 Woodland ceramic scatter Not eligible Concur 

38LA0340 Middle Archaic – Woodland artifact Not eligible Concur 

38LA0341 Prehistoric lithic scatter Not eligible Concur 

38LA0342 Prehistoric lithic scatter; historic 
scatter 

Unevaluated Unevaluated 

38LA0343 19th–20th century trash dump Not eligible Concur 

38LA0344 Prehistoric lithic scatter Not eligible Concur 

38LA0345 Woodland artifact scatter Not eligible Concur 

38LA0346 Woodland artifact scatter Not eligible Concur 

38LA0347 Prehistoric lithic scatter Not eligible Concur 

38LA0348 Woodland artifact scatter Not eligible Concur 

38LA0349 Prehistoric lithic scatter Not eligible Concur 

38LA0350 Prehistoric lithic scatter; historic 
trash dump 

Not eligible Concur 

38LA0351 Prehistoric lithic scatter; quartz 
quarry 

Not eligible Concur 

38LA0352 Paleoindian scatter; Woodland 
artifact scatter; late 19th–early 20th 

Unevaluated Unevaluated 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

century scatter (Phase III Recovery to 
be completed) 

38LA0353 Prehistoric lithic scatter; historic 
scatter 

Not eligible Concur 

38LA0354 Middle Archaic lithic scatter Not eligible Concur 

38LA0355 Middle – Late Archaic scatter (Phase 
3 Recovery/Cleared) 

Eligible Concur 

38LA0356 Middle Woodland artifact scatter Unevaluated Unevaluated 

38LA0357 Prehistoric lithic isolated find; 19th–
20th century house site; early 20th 
century church (standing structure) 

Not eligible Concur 

38LA0358 Prehistoric lithic scatter Not eligible Concur 

38LA0359 Prehistoric lithic scatter Not eligible Concur 

38LA0360 Prehistoric lithic scatter; 19th–20th 
century house site 

Not eligible Concur 

38LA0361 Early Archaic – Middle Woodland 
scatter (Phase 3 Recovery/Cleared) 

Eligible  Concur 

38LA0362 Woodland artifact scatter Not eligible Concur 

38LA0363 Prehistoric lithic scatter; quartz 
quarry 

Not eligible Concur 

38LA0364 19th–20th century house site Not eligible Concur 

38LA0365 Prehistoric lithic scatter; historic 
scatter 

Not eligible Concur 

38LA0366 Historic dam Not eligible Concur 

38LA0367 Prehistoric lithic scatter; quartz 
quarry 

Not eligible Concur 

38LA0368 Prehistoric lithic scatter Not eligible Concur 

38LA0369 Prehistoric lithic scatter Not eligible Concur 

38LA0370 Prehistoric lithic scatter Not eligible Concur 

38LA0371 Early – Middle Archaic scatter Not eligible Concur 

38LA0372 Prehistoric lithic scatter Not eligible Concur 

38LA0373b Middle – Late Archaic camp Not eligible Concur 

38LA0374 Prehistoric lithic scatter Not eligible Concur 

38LA0375 Prehistoric lithic scatter Not eligible Concur 

38LA0376 Prehistoric lithic scatter Not eligible Concur 

38LA0377 Prehistoric lithic scatter Not eligible Concur 

38LA0378 Prehistoric lithic scatter Not eligible Concur 

38LA0379 Woodland artifact scatter Not eligible Concur 

38LA0380 Prehistoric lithic scatter Not eligible Concur 

38LA0381 Woodland; historic Unevaluated Unevaluated 

38LA0383 19th century stamp mill (Mitigated) Eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0384b Middle Archaic; 19th century artifact 
scatter 

Unevaluated Unevaluated 

38LA0385 Prehistoric lithic scatter Not eligible Concur 

38LA0386b Prehistoric lithic scatter Not eligible Concur 

38LA0387 Prehistoric lithic scatter Not eligible Concur 

38LA0388 Prehistoric lithic scatter Not eligible Concur 

38LA0389 Historic scatter Not eligible Concur 

38LA0390 Late Archaic lithic scatter; Late 
Woodland lithic scatter 

Not eligible Concur 

38LA0392 Prehistoric lithic isolated find; 
historic scatter 

Not eligible Concur 

38LA0393 Historic scatter Not eligible Concur 

38LA0394 Prehistoric lithic scatter Not eligible Concur 

38LA0432b Unknown prehistoric Unevaluated Unevaluated 

38LA0433b Unknown prehistoric Unevaluated Unevaluated 

38LA0581b Prehistoric lithic scatter Unevaluated Unevaluated 

38LA0582b Prehistoric lithic scatter Unevaluated Unevaluated 

38LA0583b Early Archaic scatter; lithic scatter; 
historic scatter 

Unevaluated Unevaluated 

38LA0587 Early to mid-20th century house site Not eligible Concur 

38LA0588 20th century house complex Not eligible Concur 

38LA0589 Middle – Late Archaic scatter Not eligible Concur 

38LA0590 Woodland artifact scatter Not eligible Concur 

38LA0591 Woodland artifact scatter Not eligible Concur 

38LA0592 20th century peach packinghouse site Not eligible Concur 

38LA0593 Prehistoric lithic scatter Not eligible Concur 

38LA0594 Prehistoric lithic scatter Not eligible Concur 

38LA0595 Early – Middle Woodland scatter Not eligible Concur 

38LA0596 Prehistoric lithic scatter Not eligible Concur 

38LA0597 Woodland artifact scatter; early – late 
20th century scatter 

Not eligible Concur 

38LA0598 Early–late 20th century house site Not eligible Concur 

38LA0599 Late Archaic lithic scatter Not eligible Concur 

38LA0600 Middle Archaic scatter; Middle-Late 
Woodland scatter 

Not eligible Concur 

38LA0601 Prehistoric lithic scatter Not eligible Concur 

38LA0602 Early – Middle Woodland scatter; 
lithic scatter 

Not eligible Concur 

38LA0603 Middle Woodland camp Not eligible Concur 

38LA0604 Prehistoric lithic scatter Not eligible Concur 

38LA0605 Middle Archaic scatter Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0606 Prehistoric lithic scatter; 20th 
century house site 

Not eligible Concur 

38LA0607 Prehistoric lithic scatter Not eligible Concur 

38LA0608 Prehistoric lithic scatter Not eligible Concur 

38LA0609 Early–late 20th century house site Not eligible Concur 

38LA0610 Prehistoric lithic scatter; late 19th to 
mid-20th century house site 

Not eligible Concur 

38LA0611 Prehistoric lithic scatter Not eligible Concur 

38LA0612 Prehistoric lithic scatter Not eligible Concur 

38LA0613 Prehistoric lithic scatter Not eligible Concur 

38LA0614 Prehistoric lithic scatter Not eligible Concur 

38LA0615 Woodland artifact scatter Not eligible Concur 

38LA0616 Prehistoric lithic scatter Not eligible Concur 

38LA0617 Prehistoric lithic scatter Not eligible Concur 

38LA0618 Prehistoric lithic scatter Not eligible Concur 

38LA0619 Prehistoric lithic scatter Not eligible Concur 

38LA0620 Late Archaic camp site Not eligible Concur 

38LA0621 Prehistoric lithic scatter Not eligible Concur 

38LA0622 Middle – Late Woodland artifact 
scatter-quarry/late 19th–early 20th 
century scatter 

Not eligible Concur 

38LA0623 Late Archaic lithic scatter Not eligible Concur 

38LA0624 Prehistoric lithic and ceramic scatter Not eligible Concur 

38LA0625 Prehistoric lithic quarry/scatter Not eligible Concur 

38LA0626 20th century house site Not eligible Concur 

38LA0627 Prehistoric lithic quarry/scatter Not eligible Concur 

38LA0628 Prehistoric lithic scatter Not eligible Concur 

38LA0629 Prehistoric lithic scatter Not eligible Concur 

38LA0630 Prehistoric lithic scatter Not eligible Concur 

38LA0631 Woodland lithic scatter Not eligible Concur 

38LA0632 Prehistoric lithic scatter Not eligible Concur 

38LA0633 Prehistoric lithic scatter Not eligible Concur 

38LA0634 Woodland artifact scatter Not eligible Concur 

38LA0635 Prehistoric lithic scatter Not eligible Concur 

38LA0636 
(Locus 1) 

Woodland and possibly Archaic 
scatter; late 19th–early 20th century 
house site 

Eligible Concur 

38LA0637 
(Locus 1 & 3) 

Middle Archaic and Woodland 
campsite 

Eligible Concur 

38LA0638 Prehistoric lithic scatter; Woodland 
artifact scatter 

Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0639 Prehistoric lithic scatter Not eligible Concur 

38LA0640, 
Locus 2-2 

Indeterminate and Woodland lithic 
scatters; late 19th–20th century 
house sites (Phase 3 
Recovery/Cleared) 

Eligible Concur 

38LA0641 Middle – Late Woodland artifact 
scatter/late 19th–early 20th century 
scatter 

Not eligible Concur 

38LA0642 
Locus 3 

Prehistoric lithic scatter; late 19th–
early 20th century structure remains 
and scatter 

Eligible Concur 

38LA0643 Early Archaic scatter; Late Woodland 
artifact scatter; late 19th–early 20th 
century artifact scatter 

Not eligible Concur 

38LA0644 Prehistoric lithic scatter Not eligible Concur 

38LA0645 Mid- to late 20th century house site Not eligible Concur 

38LA0646 Late 19th–early 20th century scatter Not eligible Concur 

38LA0647 Woodland artifact scatter Not eligible Concur 

38LA0648 Prehistoric lithic scatter; late 19th-
early 20th century isolated find 

Not eligible Concur 

38LA0649 Middle Archaic camp site Not eligible Concur 

38LA0650 Prehistoric lithic isolated find; late 
19th late 20th century farm complex 

Not eligible Concur 

38LA0651 Prehistoric lithic scatter; historic 
isolated find 

Not eligible Concur 

38LA0652 Prehistoric lithic scatter Not eligible Concur 

38LA0653 Prehistoric lithic scatter Not eligible Concur 

38LA0654 

Locus 1 

Late Archaic and Woodland scatters; 
mid-19th century slave/freedman 
cabin site 

Eligible Concur 

38LA0655 Historic artifact scatter Not eligible Concur 

38LA0656 Prehistoric lithic scatter; 20th 
century scatter 

Not eligible Concur 

38LA0657 Woodland artifact scatter; 20th 
century scatter 

Not eligible Concur 

38LA0658 Prehistoric lithic scatter Not eligible Concur 

38LA0659 Prehistoric lithic scatter; Woodland 
artifact scatter 

Not eligible Concur 

38LA0660  Early Archaic scatter, Early-Middle 
Woodland campsite 

Unevaluated  Unevaluated 

38LA0661 Prehistoric lithic scatter; early 20th 
century scatter 

Not eligible Concur 

38LA0662 Prehistoric lithic scatter Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0663 Middle – Late Woodland artifact 
scatter 

Not eligible Concur 

38LA0664 Late Paleoindian/Early Archaic 
scatter; Woodland scatter; 20th 
century scatter 

Unevaluated Unevaluated 

38LA0665 Prehistoric lithic scatter Unevaluated Unevaluated 

38LA0666 Late Woodland-Protohistoric artifact 
scatter/late 19th-29th century 
scatter 

Not eligible Concur  

38LA0667 Prehistoric lithic scatter; late 19th– 
early 20th century isolated find 

Not eligible Concur 

38LA0668 Late 19th–early 20th century scatter Not eligible Concur 

38LA0669 Prehistoric lithic scatter Not eligible Concur 

38LA0670 Prehistoric lithic scatter Not eligible Concur 

38LA0671 Woodland artifact scatter Not eligible Concur 

38LA0672 Prehistoric lithic scatter Not eligible Concur 

38LA0673 Archaic-Woodland campsite; late 
19th–early 20th century standing 
structure 

Unevaluated Unevaluated 

38LA0674 Woodland artifact scatter Not eligible Concur 

38LA0675 Woodland artifact scatter Not eligible Concur 

38LA0676 Prehistoric lithic scatter Not eligible Concur 

38LA0677 Prehistoric lithic scatter; 20th 
century scatter; mid-20th century 
standing structure 

Not eligible Concur 

38LA0678 Prehistoric lithic scatter; mid-20th 
century house complex 

Not eligible Concur 

38LA0679 Middle Archaic and Late Woodland 
scatter; late 19th–early 20th century 
house sites 

Unevaluated Unevaluated 

38LA0680 Prehistoric lithic scatter Not eligible Concur 

38LA0681 Archaic scatter; Woodland camp site Not eligible Concur 

38LA0682 Prehistoric lithic scatter Not eligible Concur 

38LA0683 Prehistoric lithic scatter Not eligible Concur 

38LA0684 Prehistoric lithic scatter Not eligible Concur 

38LA0685 Prehistoric lithic scatter; late 19th–
early 20th century house site/scatter 

Not eligible Concur 

38LA0686 Prehistoric lithic scatter Not eligible Concur 

38LA0687 Prehistoric lithic scatter Not eligible Concur 

38LA0688 Prehistoric lithic scatter Not eligible Concur 

38LA0689 Prehistoric lithic scatter; 20th 
century scatter 

Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0690 Prehistoric lithic scatter; 20th 
century scatter 

Unevaluated Unevaluated 

38LA0691 Prehistoric lithic scatter Not eligible Concur 

38LA0692 Prehistoric lithic scatter Not eligible Concur 

38LA0693 Prehistoric lithic scatter Not eligible Concur 

38LA0694 Prehistoric lithic scatter; late 19th–
early 20th century farmstead 

Not eligible Concur 

38LA0695 Prehistoric lithic scatter Not eligible Concur 

38LA0696 Woodland artifact scatter Not eligible Concur 

38LA0697 Woodland artifact scatter Not eligible Concur 

38LA0698 Prehistoric lithic scatter Not eligible Concur 

38LA0699 Woodland artifact scatter Not eligible Concur 

38LA0700 Late 19th–early 20th century scatter Not eligible Concur 

38LA0701 Prehistoric lithic scatter Not eligible Concur 

38LA0702 Prehistoric lithic scatter Not eligible Concur 

38LA0703 Prehistoric lithic scatter Not eligible Concur 

38LA0704 Prehistoric lithic scatter Not eligible Concur 

38LA0705 Prehistoric lithic scatter; early to 
mid-20th century house site 

Not eligible Concur 

38LA0706 Prehistoric lithic quarry/scatter Unevaluated Unevaluated 

38LA0707 Prehistoric lithic scatter; mid-20th 
century house site 

Not eligible Concur 

38LA0708 Prehistoric lithic scatter Not eligible Concur 

38LA0709 Prehistoric isolated find; mid-20th 
century house site 

Not eligible Concur 

38LA0710 Prehistoric lithic scatter Not eligible Concur 

38LA0711 Prehistoric lithic scatter Not eligible Concur 

38LA0712 Prehistoric lithic scatter Not eligible Concur 

38LA0713 Prehistoric lithic scatter; historic 
artifact scatter 

Not eligible Concur 

38LA0714 Woodland artifact scatter; mid-20th 
century scatter 

Not eligible Concur 

38LA0715 Prehistoric lithic scatter Not eligible Concur 

38LA0716 Prehistoric lithic scatter; historic 
isolated find 

Unevaluated Unevaluated 

38LA0717 Historic road and bridge crossing Not eligible Concur 

38LA0718 Prehistoric lithic scatter Not eligible Concur 

38LA0719 Middle Archaic scatter; early to mid-
20th century scatter 

Not eligible Concur 

38LA0720 Prehistoric lithic scatter Not eligible Concur 

38LA0721 Prehistoric lithic scatter Not eligible Concur 

38LA0722 Prehistoric lithic scatter Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0723 Prehistoric lithic scatter Not eligible Concur 

38LA0724 Prehistoric isolated find; late 19th–
early 20th century scatter 

Not eligible Concur 

38LA0725 Prehistoric lithic scatter Not eligible Concur 

38LA0726 Woodland scatter; historic isolated 
find 

Unevaluated Unevaluated 

38LA0727, 
Locus 2 

Middle Archaic scatter, possibly 
Woodland or Protohistoric scatter 

Eligible Concur 

38LA0728 Prehistoric lithic scatter Not eligible Concur 

38LA0729 Woodland artifact scatter Not eligible Concur 

38LA0730 Prehistoric lithic scatter Not eligible Concur 

38LA0731 Mid-20th century house site 
(standing structure) 

Not eligible Concur 

38LA0732 Prehistoric lithic scatter Not eligible Concur 

38LA0733 Early to mid-20th century scatter Not eligible Concur 

38LA0734 Prehistoric lithic scatter Not eligible Concur 

38LA0735 Prehistoric lithic scatter Not eligible Concur 

38LA0736 Prehistoric lithic scatter Not eligible Concur 

38LA0737 Prehistoric lithic scatter Not eligible Concur 

38LA0738 Prehistoric lithic scatter Not eligible Concur 

38LA0739 Prehistoric lithic scatter Not eligible Concur 

38LA0740 Prehistoric lithic scatter Not eligible Concur 

38LA0741 Prehistoric lithic scatter Not eligible Concur 

38LA0742 Early Middle Woodland artifact 
scatter 

Not eligible Concur 

38LA0743 Prehistoric lithic scatter Not eligible Concur 

38LA0744b Prehistoric lithic scatter Unevaluated Unevaluated 

38LA0748 Prehistoric lithic scatter Not eligible Concur 

38LA0752 Prehistoric lithic scatter Not eligible Concur 

38LA0754 Prehistoric lithic scatter; late 19th–
mid-20th century scatter 

Not eligible Concur 

38LA0755 Early – Middle Woodland artifact 
scatter 

Unevaluated Unevaluated 

38LA0756 Prehistoric lithic scatter Not eligible Concur 

38LA0757 Prehistoric lithic scatter Not eligible Concur 

38LA0758 Prehistoric lithic scatter Not eligible Concur 

38LA0759 Prehistoric lithic scatter Not eligible Concur 

38LA0760 Woodland artifact scatter Unevaluated Unevaluated 

38LA0771 Lithic scatter Not eligible Concur 

38LA0772 Lithic scatter Not eligible Concur 

38LA0773 Lithic scatter Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO Concurrence 
with USACE 
Findings 

38LA0774 Lithic scatter Not eligible Concur 

38LA0775 Lithic scatter; historic artifact scatter Not eligible Concur 

38LA0776 Lithic scatter; historic artifact scatter Not eligible Concur 

38LA0777 Lithic scatter; historic artifact scatter Not eligible Concur 

38LA0778 Lithic scatter Not eligible Concur 

38LA0784 Lithic scatter Not eligible Concur 

38LA0785 Lithic scatter Not eligible Concur 

38LA0786 Lithic scatter Not eligible Concur 

38LA0788 Lithic scatter and historic isolate Not eligible Concur 

38LA0789 Historic scatter and prehistoric 
isolate 

Not eligible Concur 

38LA0790 Lithic scatter Not eligible Concur 

38LA0791 Lithic scatter Not eligible Concur 

38LA0792 Historic house site; prehistoric isolate Not eligible Concur 

38LA0793 Prehistoric scatter and historic 
animal coop 

Not eligible Concur 

38LA0794 Lithic and ceramic scatter Not eligible Concur 

38LA0795 Lithic scatter Not eligible Concur 

38LA0796 Lithic scatter Not eligible Concur 

38LA0797 Lithic scatter Not eligible Concur 

Sources: Records on file at South Carolina Department of Archives and History, South Carolina Institute of 
Archaeology and Anthropology, and Haile Gold Mine, Inc. 
a Denotes sites within the cultural resources study area that fall outside the SEIS project boundary. 
b Pending indicates that no response has been received from the SHPO. Unevaluated indicates that the site or 
structure still needs additional work to complete an assessment. 

SHPO = State Historic Preservation Officer  

Table 4.18-2. Historic Built Environment Resources Recorded in the Study Area 

Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO 
Concurrence with 
USACE Findings 

U/57/0735a c. 1900 structure Not eligible Concur 

U/57/0736a c. 1910 structure Not eligible Concur 

U/57/0941a,b c. 1910 structure Pending Concur 

U/57/0942a,b c. 0942 residence (Clyburn House) Pending Concur 

U/57/0943a,b c. 1915 structure Pending Concur 

U/57/0944b c. 1900 structure Pending Concur 

U/57/0945b c. 1920 structure Pending Concur 

U/57/0946 c. 1820 gold mine (Haile Gold Mine) 
(Mitigated) 

Eligible Eligible 

U/57/0948 Historic structure Not eligible Concur 

U/57/0949a Historic structure Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO 
Concurrence with 
USACE Findings 

U/57/0950a,b c. 1930 structure Pending  Concur 

U/57/0952 c. 1915 farm complex (Blackwell 
farm) 

Not eligible Concur 

U/265/0965a,b c. 1860 residence (Clyburn House) Pending Concur 

1081a,b 1955 bridge Pending Concur 

38LA357 Early 20th century church 
(Gethsemane Church) 

Not eligible Concur 

U/57/0888a c. 1960s residence Not eligible Concur 

U/57/0951 Late 19th – early 20th century 
residence (Clyburn-Em Mungo 
House) 

Not eligible Concur 

U/57/0959 c. 1915 residence, farm complex 
(S.B. Faile House) 

Not eligible Concur 

U/57/0960 c. 1850 house complex (Old 
Clyburn-Joe Mungo House) 

Not eligible Pending 

U/57/1100 1930s residence Not eligible Concur 

U/265-0953a c. 1915 residence and outbuildings Not eligible Concur 

U/265-0964 Historic residence Not eligible Concur 

U/265-1101 1959 residence Not eligible Concur 

U/265-1102 1933 residence Not eligible Concur 

U/265-1103 Early 20th century school, Haile 
Gold Mine School (Relocation/ 
Rehabilitation to be completed) 

Eligible Concur 

U/265-1103.01 Haile Gold Mine School shed Not eligible Concur 

U/265-1104 1950 residence Not eligible Concur 

U/265-1105 c. 1961 residence Not eligible Concur 

U/265-1106 Historic residence and outbuildings Not eligible Concur 

U/265-1107 c. 1915 residence Not eligible Concur 

U/265-1108 c. 1955 residence Not eligible Concur 

U/265-1109 c. 1960 residence Not eligible Concur 

U/265-1110 c. 1945 residence Not eligible Concur 

U/265-1111 1958 store Not eligible Concur 

U/265-1112 c. 1940 wind pump structure Not eligible Concur 

U/265-1113 1955 residence Not eligible Concur 

U/265-1114 Historic residence Not eligible Concur 

U/265-1115 c. 1955 residence Not eligible Concur 

U/265-1116 1958 residence and outbuildings Not eligible Concur 

U/265-1118.0 1941 residence Not eligible Concur 

U/265-1118.01 1941 outbuilding Not eligible Concur 

U/265-1119a Late 1950s/1970 residence and 
outbuildings 

Not eligible Concur 

U/265-1120b 1920 residence and outbuildings Not eligible Concur 
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Site Number Description 

NRHP Eligibility 
Determination 
by USACE 

SHPO 
Concurrence with 
USACE Findings 

U/265-1121 1960 residence and outbuildings Not eligible Concur 

U/265-1162 1955 residence Not eligible Concur 

U/265-1193a c. late 20th century Not eligible Concur 

U/265-1194a c. 1950s residence Not eligible Concur 

Sources: Records on file at South Carolina Department of Archives and History, South Carolina Institute of 
Archaeology and Anthropology, and Haile Gold Mine, Inc. 
a Denotes sites within the cultural resources study area that fall outside the project boundary. 
b Pending indicates that no response has been received from the SHPO. Unevaluated indicates that the site or 
structure still needs additional work to complete an assessment.  

SHPO = State Historic Preservation Officer  

Table 4.18-3. Cemeteries in the Study Area 

Site Number Description 

NRHP Eligibility 
Determination 
by USACEa 

SHPO Concurrence 

with USACE 
Findingsa 

0961 Sand Hills Baptist Church 
Cemetery 

Not eligible Concur 

38LA318 - 
Relocated 

Leach Cemetery Not eligible Concur 

38LA622/38LA641 Historic Cemetery Not eligible Concur 

38LA761 Historic Cemetery Not eligible Concur 

HGM Church Haile Gold Mine Church 
Cemetery 

Not eligible Concur 

Unassigned - 
Relocated 

Baker Cemetery Not eligible Concur 

a Records on file at South Carolina Department of Archives and History, South Carolina Institute of Archaeology 
and Anthropology, and Haile Gold Mine, Inc. 

SHPO = State Historic Preservation Officer  

Phase II investigations were conducted at eight of the previously recorded unevaluated 

archaeological sites to evaluate them for the NRHP (Webb and Styer 2019). Additional Phase II 

investigations are planned for three unevaluated sites. Phase III data recovery has been completed 

at sites 38LA0291, 38LA0334, 38LA0355, 38LA0361, 38LA0383, and 38LA0640 and Phase III data 

recovery is planned for 38LA0352. The Proposed Project plans to avoid five archaeological sites; 

however, if impacts on these sites are planned, a Phase III data recovery would be necessary. 

It is possible that as-yet recorded cultural resources could occur in the study area. Descriptions of 

these types of cultural resources are described previously in Chapter 3, Section 3.18, Cultural 

Resources and would be consistent with the types of cultural resources identified in the study area 

and adjacent areas. The Memorandum of Agreement includes an unanticipated discovery plan that 

would be implemented during any mine expansion activities. 
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4.18.2 Impacts on Historic Properties 

4.18.2.1 Destruction or Damage of Cultural Resources 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit, 

and associated impacts on historic properties would not occur. The Applicant would continue its 

operations, reclamation, and closure activities within the current mine plan boundary under the 

terms and current permits and approvals as authorized by SCDHEC and USACE.  

Proposed Project 

Mining activities within the expanded boundary have the potential to affect 26 archaeological sites 

(12 NRHP-eligible sites and 14 unevaluated sites), two NRHP-eligible historic built environment 

resources, and four cemeteries. The activities that would affect cultural resources that are 

considered direct effects include excavation, clearing and grubbing, grading, and burial through 

stockpiling and filling. The process and impacts related to TSF expansion, active mining and post-

mining on cultural resources would be the same as discussed in Section 4.13.2.1, Impacts on Historic 

Properties, of the 2014 FEIS.  

Phase III data recovery mitigation has been completed for six NRHP-eligible archaeological sites 

(38LA0291, 38LA0334, 38LA0335, 38LA0361, 38LA0383, and 38LA0640) that would have been 

directly and adversely affected by the Proposed Project. The Proposed Project plans to avoid five 

additional archaeological sites that are NRHP-eligible and one additional NRHP-eligible 

archaeological site that would not be considered adversely affected because the portion that 

contributes to its eligibility would be avoided by the TSF GMSA. Seven of the unevaluated sites are 

located in areas where no project activities are currently planned. Phase II assessments to evaluate 

NRHP eligibility has been conducted on the remaining seven unevaluated sites and the reports are 

pending. Any of these sites that are determined eligible for the NRHP would be managed or 

mitigated in accordance with Section 7 of the revised Cultural Resources Management Plan provided 

in Appendix C, Cultural Resources Management Plan, of this document. Regarding the historic built 

environment resources, Haile has worked with the State Historic Preservation Officer (SHPO) and 

has relocated the former Haile Gold Mine School to a location adjacent to the Train Depot in the 

Town of Kershaw, where it would be rehabilitated for community use. Effects on the Haile Gold Mine 

are being mitigated in coordination with USACE and SHPO. Two of the cemeteries would be avoided 

by the project, one would be treated as a sensitive area for archaeological monitoring, and one has 

been relocated in coordination with SHPO and pursuant to State Law (SC Code 16-17-600, SC Code 

27-43-10, SC Code 6-1-35, and SC Code 27-43-310). 

4.18.2.2 Visual and Vibration Effects on Historic Properties 

No Action Alternative 

Under the No Action Alternative, the Applicant would not expand activities beyond the permitted 

actions described in the 2014 FEIS or USACE’s 2020 modification to the Applicant’s 2014 DA permit 

and associated visual and vibration direct effects to historic properties would not occur. The 

Applicant would continue its operations, reclamation, and closure activities within the current mine 
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plan boundary under the terms and current permits and approvals as authorized by SCDHEC and 

USACE. Physical deterioration such as vandalism or rodent infestation resulting from neglect could 

cause indirect effects on the Haile Gold Mine School. However, Haile is currently implementing a 

plan to stabilize, move, and restore the school so that Haile can develop the South OSA as part of the 

Proposed Project (Haile Gold Mine, Inc. 2020).  

Proposed Project 

Visual effects from the Proposed Project would occur from expansion of the OSAs and the DTSF. 

Johnny’s PAG would expand to become the West PAG; the Robert OSA would expand and be 

converted to the East PAG. The South OSA would be a new facility and would absorb the existing 

Hilltop OSA. These OSAs would range from 100 to 275 feet tall above existing surfaces. However, the 

OSAs and TSF are existing features on the mining landscape and would mimic hills, and many of 

these have existed within the viewshed of historic built environment resources at the Haile Gold 

Mine for several years. Therefore, the visual impact of these facilities on historic built environment 

resources would be negligible. 

The indirect effects of noise and vibration on historic built environment resources would be caused 

by transporting heavy material, drilling and blasting, and the settling of particulate matter. Based on 

the noise impact analysis for the Haile Gold Mine, there has not been a discernable difference 

between noise levels before the mine commenced operations to levels now during mine operations 

(Deep earth Logic 2019). Noise generated from the Proposed Project would be similar to the noise 

generated from current mine activities from surface mining and processing because the same 

equipment would be used (Section 4.12, Noise and Vibration). This would likely not change 

significantly due to the Proposed Project; therefore, the indirect effects of noise on historic built 

environment resources would also be negligible. 

4.18.3 Impact Summary 

Table 4.18-4 summarizes the potential impacts on cultural resources for both alternatives. 

Table 4.18-4. Summary of Impacts Related to Cultural Resources 

Impact No Action Alternative Proposed Project 

Impacts on 
historic 
properties 

No historic properties would be 
affected. Some historic properties 
would continue treatment under 
other existing project MOAs. 

Twelve NRHP-eligible archaeological 
sites and two NRHP-eligible historic built 
environment resources affected, and 14 
archaeological sites unevaluated for the 
NRHP would be affected. 

Additional 
impacts 

No additional impacts on historic 
properties would occur from 
continued mining activities. 

Impacts due to loss of vegetation, 
historical setting, noise, vibration, 
infrastructure improvements, and 
neglect. Potential visual impacts on 
NRHP-eligible historic built environment 
resources from mining activities. 

MOA = Memorandum of Agreement; NRHP = National Register of Historic Places 
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4.18.4 Mitigation for Impacts 

As a condition of the Section 106 Memorandum of Agreement drafted for the 2014 FEIS, a Cultural 

Resources Management Plan was developed for the 2014 FEIS to ensure the preservation and 

appropriate treatment of historic properties in the cultural resources study area. At the direction of 

USACE, the Applicant revised the Cultural Resources Management Plan for the Proposed Project in 

March 2020, which is included as Appendix C. USACE drafted a new Memorandum of Agreement for 

the Proposed Project in 2020, the final version of which is provided in Appendix C, Cultural 

Resources Management Plan.  

4.18.4.1 Applicant’s Proposed Avoidance and Minimization Measures 

Avoidance and mitigation measures as outlined in the Memorandum of Agreement and Revised 

Cultural Resources Management Plan for the Proposed Project are as follows. 

⚫ Execute the Section 106 Memorandum of Agreement. 

⚫ Implement the Revised Cultural Resources Management Plan. 

⚫ Implement the Unanticipated Discovery Plan. 

⚫ Avoid archaeological sites 38LA0636, 38LA0637, 38LA00642, and 38LA0727, and avoid the 

portion of site 38LA0654 that contributes to its NRHP eligibility. 

⚫ Implement Phase II testing on seven unevaluated archaeological sites (38LA0664, 38LA0665, 

38LA0673, 38LA0342, 38LA0356, 38LA0381, and 38LA0755), and potentially seven other 

archaeological resources (38LA00660, 38LA0679, 38LA0690, 38LA0706, 38LA0716, 38LA726, 

and 38LA0760) if they cannot be avoided. Implement Phase III data recovery on site 38LA0352. 

⚫ Implement Phase III data recovery on NRHP-eligible archaeological sites that would be affected 

by the Proposed Project. 

⚫ Implement recovery work on the historic built environment resource, the 1881 Stamp Mill 

(38LA0383), and relocate the Haile Gold Mine School. 

Additional details pertaining to the proposed mitigation measures can be found in the Revised 

Cultural Resources Management Plan (Appendix C) and Memorandum of Agreement, developed 

through Section 106 consultation. 
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