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Chapter 2 
Proposed Action and Alternatives 

2.1 Introduction 
This chapter describes Haile Gold Mine, Inc.’s (Haile or Applicant) proposal to expand mining 
operations at its existing Haile Gold Mine located in Lancaster County in north-central South 
Carolina (the Proposed Project or the Proposed Action). Section 2.2, No Action Alternative, 
summarizes the No Action Alternative, which consists of activities authorized by the 2014 
Department of the Army (DA) permit and associated Record of Decision for the 2014 Final 
Environmental Impact Statement for the Haile Gold Mine Project (2014 FEIS) (USACE 2014), as 
revised by the U.S. Army Corps of Engineers (USACE) 2020 modification to the Applicant’s 2014 
Department of the Army (DA) permit, and the South Carolina Department of Health and 
Environmental Control (SCDHEC) permit modifications in 2016, 2018, 2019, and 2020. Section 2.3, 
Proposed Action (Applicant Proposed Project), presents Haile’s Proposed Project, which is further 
detailed in Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion (Revision 
3). This chapter also describes the proposed connected actions (Section 2.4, Proposed Connected 
Actions) and alternatives considered but eliminated from detailed analysis in this Supplemental 
Environmental Impact Statement (SEIS) by USACE (Section 2.5, Evaluation of Alternatives, and 
Section 2.6, Applicant’s Alternatives Evaluated by U.S. Army Corps of Engineers). 

Notably, Haile provided comments on the Draft SEIS that suggested revisions to acreages reported 
in the Draft SEIS. Specifically, Haile’s comments suggested revisions to acreages reported in the 
Draft SEIS for permit boundaries, mining facilities, proposed disturbance, and other areas. In 
evaluating Haile’s comments, USACE identified acreage discrepancies between the 2014 FEIS, the 
Draft SEIS for the Proposed Project, and values calculated using the geographic information system 
(GIS) data for the Proposed Project. As a result, USACE coordinated with Haile to resolve the acreage 
discrepancies so that the acreages in this SEIS were consistent with both the ongoing activities (i.e., 
the baseline for mining activities authorized by the original DA permit, as modified in 2020) and the 
Proposed Project. A summary of the updated acreages in response to Haile’s comments on the Draft 
SEIS is provided in Chapter 10, Section 10.5.1, Consolidated Response 1: Requests to Revise Acreages 
Reported in the Draft SEIS. 

2.2 No Action Alternative 
This section summarizes the baseline of the existing mine facilities at Haile Gold Mine as they are 
presently authorized to operate. The reactivation of the existing Haile Gold Mine was permitted in 
2014, and construction and operations were authorized as described in the Record of Decision for 
the 2014 Final Environmental Impact Statement for the Haile Gold Mine Project (2014 FEIS) (USACE 
2014). USACE authorization following completion of the 2014 FEIS and modification 14-1 of Mine 
Operating Permit I-000601 by SCDHEC allowed Haile Gold Mine to reactivate the existing gold mine, 
expand the area for open pit mining, and construct associated facilities. At that time, the mine 
operating permit was also modified to affect 2,465 acres across eight pits, several overburden 
storage areas, one tailings storage facility, and a processing plant with accompanying administration 
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and logistical areas. The SCDHEC mine operating permit has had five modifications since 2016, to 
increase storage areas, create borrow pits for infrastructure enhancements, and increase pit 
development. The permit modifications were approved by SCDHEC, Bureau of Land and Waste 
Management, Division of Mining and Solid Waste Permitting once in 2016, twice in 2018, once in 
2019, and once in 2020, as further explained below; these modifications are incorporated into the 
baseline for this SEIS. 

 Minor modification 16-1 was approved by SCDHEC on June 7, 2016, to add two tracts of land 
(McDonald and Hilton), relocate the administration building, and reconfigure the Run-of-Mill 
pad. 

 Minor modification 18-1 was approved by SCDHEC on June 1, 2018, to temporarily allow 
potentially acid-generating (PAG) material to be stored on the future Ledbetter Pit. This land use 
change was never implemented, and the Ledbetter Pit is currently being developed as originally 
planned in Modification 14-1. 

 Substantial modification 18-2 was approved by SCDHEC on August 22, 2018, to convert an old 
parking lot into a temporary PAG storage area and to allow a haul road through the newly 
acquired Gregory Property. This land use change was never implemented, and the parking lot 
area is a laydown area for general mining equipment. 

 Substantial modification 19-1 was approved by SCDHEC on May 27, 2019, to convert the 
Roberts non-PAG overburden storage area into a lined PAG storage area called East PAG (Phase 
I). This area is currently being used as a PAG cell. 

In June 2020, Haile Gold Mine, Inc. submitted an application to SCDHEC, Bureau of Land and Waste 
Management, Division of Mining and Solid Waste Permitting, requesting minor modification (20-1) 
to its existing mine permit (SCDHEC Permit No. I-000601). SCDHEC approved the modification to 
the permit in September 2020. Also in September 2020, USACE approved a minor modification of 
the 2014-issued DA permit in response to Haile’s proposed modification that would affect an 
additional 4.75 acres of wetlands. Minor modification 20-1 was approved by SCDHEC on September 
8, 2020. Like the SCHDEC modifications, the 2020 USACE-issued modification to the original DA 
permit is incorporated into the baseline for this SEIS. Minor modification 20-1 includes the following 
five operational changes intended to reduce operational bottlenecks, avoid safety and 
environmental issues, reduce cost, and avoid the risk of slowing down production caused by severe 
weather events. Refer to Appendix N, 2020 SEIS Permit Modification, for additional details.  

 Develop Mill Zone–Phase 2 Open Pit. The Mill Zone pit is actively being mined. With this 
operational change, Haile will expand the Mill Zone Open Pit to recover additional gold-bearing 
ore that is now economical to recover given the current state of gold pricing. This expansion will 
also encompass Small Pit, which was originally planned to be mined as a separate pit in Year 10. 
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 Expand East PAG Overburden Storage Area (OSA) Phase 2. Currently constructed PAG 
facilities are filling quickly and will be at 95% critical capacity by April 2021. This operational 
change will continue construction of the East PAG, creating 
additional storage capacity for PAG material.   

 Expand Hayworth Green Overburden Stockpile. To 
create additional storage capacity for green overburden, 
this operational change will extend construction of the 
Hayworth OSA to the southeast direction. This expansion 
will increase Hayworth OSA’s storage capacity and will 
occur on land within the existing boundaries of the Haile 
Gold Mine. 

 Construct 39 Pond. With this approved operational 
change, Haile will construct an additional holding facility 
for contact water prior to water treatment. Construction of 
39 Pond will increase capacity for contact water holding by 20.1 million gallons and will reduce 
risk from adverse weather events. This new pond capacity would be 39 million gallons.  

 Construct Tailings Storage Facility (TSF) third lift. The 2014 FEIS approved construction of 
the third TSF lift. This operational change moved construction of the lift forward in the schedule 
to 2020 to avoid the risk of water accumulation in the Reclaim Pond and mitigate risks 
associated with significant storm events. The TSF lift has since been constructed and approved 
to operate. Material to construct the third lift was derived primarily from the Apple, Hamilton, 
Cleveland, Triangle, and Lincoln borrow areas as well as from West PAG Phase 1 (Appendix L, 
Alternatives Analysis; Haile Gold Mine, Inc. 2020a). 

The No Action Alternative involves the continuation of mining and processing operations at the 
existing Haile Gold Mine site under the terms of current permits and approvals as authorized by 
SCDHEC and USACE, but no new expansion permit would be issued. Under the No Action Alternative, 
USACE would not issue a further modification to Haile’s existing DA permit number 1992-24122-4IA 
for the Haile Gold Mine to allow discharge of dredged or fill materials from the proposed mine 
expansion into waters of the United States pursuant to Section 404 of the Clean Water Act (CWA). 
Under this scenario, the Applicant would not expand activities beyond the permitted actions 
described in the 2014 FEIS and 2020 mine permit modification, and mining operations, reclamation, 
and closure activities would continue to occur within the 4,522 acres of private land owned by Haile, 
as described in the 2014 FEIS.  

2.2.1 Existing and Authorized Facilities 
The Haile Gold Mine is an existing gold mine with an anticipated mining phase of 15 years, including 
1 year of preproduction and construction, 12 years of active mining, and 2 years of post-mining ore 
processing, as described in the 2014 FEIS. As of June 2020, Haile is on year 3 activities and has been 
actively mining for 5 years. The mill site for processing ore, a tailings disposal facility, haul and 
access roads, and ancillary support facilities (offices, shops/warehouses, maintenance shop, water 
management, power, fuel storage) that support a modern gold-mining operation are all established 
and operational. Phase 1 active mining was completed in the Mill Zone Pit. The 2020 modification 
approved Phase 2 (expanded) mining operations in the Mill Zone Pit. Mining is also currently taking 
place in four other open pits: Snake Pit, Red Hill Pit, Haile Pit, and Ledbetter Pit. Overburden and 
growth media are actively being stockpiled in 601 OSA, Ramona OSA, James OSA, Hayworth OSA, 

Potentially Acid-Generating 
(PAG). Rock material with higher 
percentages of pyritic sulfur and 
lower percentages of 
neutralizing rock, such as 
calcium carbonate that has 
greater potential for acid 
generation and leaching of 
metals and other constituents 
from rock when oxidized by 
surface weathering. 



U.S. Army Corps of Engineers 
  

Proposed Action and Alternatives 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 2-4 August 2022 

 
 

Johnny’s PAG OSA, East PAG (renamed from Robert OSA in May 2019), and various Growth Media 
Storage Areas (GMSA).  The existing and authorized facilities are detailed in Table 2-1. 

Table 2-1. Existing and Authorized Facilities at Haile Gold Mine, 2020  

Facility Acres 2020 Status 
Mine Pits 
Pit-Related Activities 233 -- 
Ledbetter Pit 115 Active pre-stripping 
Champion Pit 89 -- 
Snake Pit 77 Active mine 
Mill Zone, Haile, and Red Hill Pits 63 Active pre-stripping or mining for all pits 

except Mill Zone Pit Phase 1, for which 
active mining is completed and backfill 
with lime-amended yellow overburden 
material has been initiated. 

Chase Pit 23 -- 
Small Pit 14 -- 
Total Mine Pits 655 -- 
Overburden Storage Facilities 
East PAG – Phases 1 and 2 220 Active stockpile (Phase 1) 
Johnny’s PAG 167 Active stockpile 
Ramona OSA 165 Active stockpile 
Hayworth OSA – Phases 1 and 2 a 123 Active stockpile 
James OSA 85 Active stockpile 
Hilltop OSA 76 -- 
TSF Growth Media 56 Active stockpile 
West PAG – Phase 1 55 -- 
601 OSA 45 Active stockpile 
Snake/Hayworth Growth Media 40 Active stockpile 
601 Growth Media 16 Active stockpile 
Total Overburden Storage Facilities 1,049 -- 
Facilities 
Duckwood TSF/601 Overpass/Pipe Corridor 529 Operational 
Borrow Pits (Holly, Hock, Peach, Apple, 
Triangle, Hamilton, Lincoln, and Cleveland) 

330 Operational 

Process Plant Site 90 Operational 
Haul Roads 71 Operational 
NPDES Ponds (465 Pond, 470 Pond, 500 Pond, 
19 Pond, and Utility Pond) 

33 465 Pond, 500 Pond, and 19 Pond are 
operational 

Access Roads 14 Operational 
Haile Gold Mine Creek Detention Dam 12 Operational 
Administration Buildings 11 Operational 
Total Facilities 1,091 -- 
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Facility Acres 2020 Status 
Total  
(All Existing and Authorized Facilities) 

2,794 -- 

a As of June 2020, Haile has only used 77 acres of its allotted 86 acres for Hayworth Phase 1 because it needed to 
move Haile Gold Mine Schoolhouse before using the remainder of storage acreage. The schoolhouse was moved in 
August 2020, so Hayworth is currently being accessed again. 

Figure 2-1 shows the existing and authorized facilities that were approved in the 2014 FEIS. 
Figure 2-2 shows the existing and authorized facilities that support the existing operations as they 
are currently approved by the 2020 SCDHEC mine permit modification and the 2020 USACE DA 
permit modification and how they relate to each other on the mine site. 

2.2.2 Open Pits 
Eight pits are to be eventually mined under the No Action Alternative: Mill Zone, Snake, Red Hill, 
Ledbetter, Haile, Champion, Small, and Chase (Figure 2-2). The maximum depths of the mine pits 
planned range from 110 to 840 feet below ground surface. The approximate footprint for the eight 
pits at the end of mining is 655 acres, including the infrastructure needed to support the mining 
process, such as roads, wells, and laydown areas. The mining plan, as modified in 2020, indicated 
that 34 million tons (M tons) of ore and 241 M tons of overburden would be extracted from the eight 
pits. As of June 2020, approximately 11,930,000 tons of ore and 92,377,000 tons of overburden had 
been mined across the five pits that have been or are currently being mined or pre-stripped (Mill 
Zone, Snake, Ledbetter, Red Hill, and Haile). The remaining three pits—Chase Pit, Champion Pit, and 
Small Pit— are expected to begin mining operations in 2022, 2024, and 2026, respectively, under 
the No Action Alternative with approximately 28,724,000 tons of ore and 4,850,000 tons of low-
grade ore, as well as 188,967,000 tons of overburden remaining to be mined.  

Under the No Action Alternative, reclamation activities would commence upon completion of mining 
activities in the respective pits. Four of the mine pits (Mill Zone, Red Hill, Chase, and Haile) would be 
fully backfilled with overburden after the ore has been extracted, while one (Snake) would be 
partially backfilled. The remaining two pits (Ledbetter and Champion) would not be backfilled and 
would be allowed to fill with ground- and surface water to become pit lakes.  
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Figure 2-1. Authorized Facilities Based on the 2014 FEIS 
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Figure 2-2. No Action Alternative—Existing/Authorized Facilities that Include the 2020 Mine 
Permit Modification 
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2.2.3 Overburden Storage Areas 
The No Action Alternative includes the overburden excavated from mine pits being stored in OSAs. 
Depending on the chemical composition of the rock and amount of acid-generating minerals that 
occur, it is either placed into PAG OSAs or non-PAG OSAs. Overburden is tested and classified during 
ore control sampling into the following three categories based on its acid-generating potential: red 
(high level of PAG content), yellow (moderate level of PAG content), and green (non-PAG). Test 
samples are analyzed at the mine assay lab or outside lab using the mines overburden classification 
methodology (LECO total sulfur and carbon).  

The categories are derived as follows from rock sample testing. 

 PAG (red class). Net Neutralization Potential (NNP) < -31.25 kilograms per ton (kg/t) as 
calcium carbonate (CaCO3) 

 Moderate PAG (yellow class). Total sulfur greater than 0.2% and NNP >0 kg/t as CaCO3 

 Non-PAG (green class). Total sulfur less than 0.2% and NNP >0 kg/t as CaCO3 

The No Action Alternative includes the development of seven OSAs: Johnny’s PAG overburden, 
which is classified as yellow or red overburden, and Ramona, 601, Hilltop, Hayworth, East PAG 
(formerly Robert), and James, which are classified as green overburden (Figure 2-2). Robert OSA 
was originally classified as green, since being converted to East PAG it has also been reclassified to a 
yellow or red OSA. The total surface disturbance of the OSAs, including the GMSAs and associated 
roads is 1,049 acres. Under the No Action Alternative, 46 M tons of PAG overburden and 138.5 M 
tons of green overburden would be generated. As of June 2020, approximately 34,098,000 tons of 
PAG overburden and 50,379,000 tons of green overburden had been generated and placed, 
depending on its acid-generating potential, into the Johnny’s PAG or East PAG Storage Areas or into 
one of four non-PAG OSAs (Hayworth OSA, James OSA, 601 or Ramona OSA). The remaining OSA, 
Hilltop, is expected to be brought into operation during the coming year under the No Action 
Alternative. 

2.2.4 Growth Media Storage Areas 
The 2014 FEIS and 2020 mine permit modification by SCDHEC approved the use of four GMSAs—
601, Snake, Hayworth, and Duckwood Tailings Storage Facility (Duckwood TSF)—with an 
approximate combined volume of 7 M tons. Since mining 
activities were initiated in 2015, approximately 7,900,000 tons of 
growth media has been placed in 601 GMSA, Duckwood TSF 
GMSA, and Hayworth GMSA as of June 30, 2020. Under the No 
Action Alternative, these areas would continue to be used and 
growth media would also be placed in the Snake GMSA starting in 
2022.  

2.2.5 Milling and Processing 
The Mill Processing Plant (Mill) is located on a portion of the 
mine site that includes the Mill and support facilities, such as 
reagent storage and mixing, a contact water treatment plant 
(CWTP), water storage tanks and containment systems, 39 Pond, 

Contact Water Treatment 
Plant. A Contact Water 
Treatment Plant (CWTP) 
collects any contact water 
(rainfall, runoff, seepage or 
other water that comes into 
contact with any PAG 
material) and may be used to 
supplement Mill process 
before or after treatment. If 
not used, water from the 
CWTP is discharged under 
the NPDES permit program. 
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fuel storage, maintenance shops, truck wash facilities, a warehouse, administrative offices, and 
associated parking. Other adjacent facilities include the utility pond, the haul road to the Duckwood 
TSF, and various service roads that help service the Mill. The Mill is currently operating and 
approaching permitted capacity at 3.3 M tons per year (9,100 tons per day) through the crusher and 
grinding circuits. 

2.2.6 Duckwood Tailings Storage Facility 
The Duckwood TSF was constructed on the mine site for the permanent storage of tailings. The 
Duckwood TSF borders the project boundary on the northeast and northwest, Duckwood Road to 
the east, U.S. Route 601 (US 601) on the southeast, and surface drainage to the south and west 
(Figure 2-2). Tailings are a byproduct of the ore recovery process at the Mill, a slurry of pulverized 
rock and process water that are approximately 55 percent solids and 45 percent liquid by weight. A 
slurry pipeline used to transport the tailings from the Mill to the Duckwood TSF and an access road 
including overpass of US 601, have also been constructed, bringing the permitted total surface 
disturbance created by this development to approximately 529 acres.  

The Duckwood TSF is a four-sided embankment in the upper portion of Camp Branch Creek 
(Figure 2-2) measuring approximately 5,500 feet by 3,500 feet along the embankment crest. The 
facility is designed as a zero-discharge facility complete with a 60-millimeter high-density 
polyethylene (HDPE) geomembrane, low-permeability soil liner, Duckwood TSF underdrain 
collection pond, leak collection and recovery system, toe drain, and tailings and reclaim water 
pipelines, as described in the 2014 FEIS. Water in the Duckwood TSF is pumped back by a return 
pipeline to the Mill for reuse, completing the closed-loop system.  

The raw material for construction of the Duckwood TSF was taken from the Duckwood TSF material 
borrow sites, Holly, Hock, Hamilton, Cleveland, Apple, Peach, and Lincoln (Figure 2-2). 

The Duckwood TSF was designed for a storage capacity of approximately 40 M tons (USACE 2014). 
The current volume of tailings in the Duckwood TSF is approximately 11,930,000 tons, as of June 30, 
2020.  

2.2.7 Haul and Access Roads 
Existing haul and access roads created for the permitted activities that were analyzed in the 2014 
FEIS would remain in place under the No Action Alternative, with a few exceptions as noted in 
Section 2.3, Proposed Action (Applicant Proposed Project). These roads were constructed and are 
currently maintained by mine personnel and equipment. The roads were constructed using mined 
materials that had been crushed on site, as described in the 2014 FEIS. 

The 17 abandoned roads for which Haile petitioned formal closure of by Lancaster County were 
formally closed March 4, 2015. Haile also petitioned for the closure of three open Lancaster County 
roads (Snowy Owl Road, Gene Lewellen, and Bumblebee [also known as Gary Road]) and one state 
road (South Carolina Highway 188) through the mine area. All four of these petitions were granted, 
and under the No Action Alternative these roads would remain closed.  

2.2.8 Support Facilities  
The following types of support facilities occur in the project area. 
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 Electric power. Electric distribution lines and substation(s) were constructed to support 
existing operations, as described in the 2014 FEIS. Duke Energy provides electric power for the 
mine.  

 Natural gas. Natural gas pipeline(s) were constructed to support existing operations, as 
described in the 2014 FEIS. The pipeline(s) connect to the Lancaster County Natural Gas 
Authority line near US 601.  

 Potable water. A potable water system was constructed, as described in the 2014 FEIS. The 
potable water system is connected to the Town of Kershaw’s municipal water supply system. 

 Fire protection water. The primary source of fire protection water for the Haile Gold Mine is 
the Haile depressurization water holding tank. A water pipeline also connects the mine site to 
the Town of Kershaw’s existing 250,000-gallon storage tank near the Kershaw Correctional 
Institution for fire protection. Ledbetter Reservoir would also serve as a source of water for fire 
protection once mining operations and groundwater pumping cease. 

 Sewage. Mine sewage waste is connected to the Town of Kershaw’s municipal wastewater 
treatment facility, as described in the 2014 FEIS.  

2.2.9 Reclamation 
Haile 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 (S.C. Code 
Sections 48-20-10 et seq., 1976 [South Carolina Mining Act] and Regulations 89-10 et seq. [South 
Carolina Code of Regulations]). These 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 activities and land uses. Reclamation would be performed concurrently with mining 
operations when possible or would be performed after mining and processing are completed. Haile 
submitted a reclamation plan with the mining permit application to SCDHEC, which was approved in 
November 2014. Reclamation of the various mine facilities is summarized in the following sections 
with additional details provided in the 2014 FEIS.   

2.2.9.1 Backfilled Pits 
The Mill Zone, Haile, Red Hill, and Chase pits would be completely backfilled with overburden to a 
level below the original land surface, and a fifth pit (Snake Pit) would be partially backfilled with 
overburden. After these pits reach planned depths, mining at these pits would cease, and the pits 
would be backfilled as part of overburden placement taken from mining of other pits during 
operations. Only overburden classified as yellow and green would be placed as pit backfill. 
Placement of yellow class overburden as backfill into the pits requires additional measures to 
prevent acid rock drainage. Haile would amend the yellow class overburden with lime or similar 
buffering agents prior to placement into pits as backfill. In addition, Haile would only place yellow 
class overburden as backfill up to a level that would be permanently inundated by water by the 
future pit lake, as described in the 2014 FEIS (Appendix A, Detailed Project Description for Proposed 
Haile Gold Mine Expansion (Revision 3, Section 11.2). Green class overburden would be the only type 
of overburden placed above the permanent long-term inundation level. Green class overburden 
would be regraded and reclaimed in backfilled pits for areas that would be higher in elevation than 
the long-term water level.  
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2.2.9.2 Pit Lakes 
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. Because the Champion Pit would be the last developed, it would not be backfilled. 
Groundwater, rainfall, and runoff would gradually fill over time until an equilibrium water level is 
reached (inflows equal outflows). There would be no stream inflow to this pit lake and outflow is not 
anticipated. Ledbetter Pit and a portion of Snake Pit that is not backfilled also would be reclaimed as 
a lake that would become the Ledbetter Pit Lake.   

Haile Gold Mine Creek would eventually flow through the Ledbetter Pit Lake, after it fills. In addition 
to the already completed pit lake study to predict final water levels and water quality, another pit 
lake study will be performed at the end of active mining to more precisely predict final water levels 
and water quality. All surface water inlets or outlets to the pit lakes would be improved to limit 
erosion and control flow into and out of the pit lakes. 

2.2.9.3 Overburden Storage Areas 
The two OSA facilities for PAG material, Johnny’s PAG and East PAG (formerly Robert OSA), would 
be covered with a 5-foot-thick layer of saprolite (clay), then covered with a 60-millimeter HDPE 
geosynthetic liner followed by 2 feet of vegetated growth media. This cover system is designed to 
protect against infiltration of water and oxygen into the PAG OSAs to prevent or minimize acid rock 
drainage. The final slopes are constructed with alternating benches and slopes to provide surface 
water controls to limit erosion and manage stormwater.  

The five green OSAs (601, Ramona, Hayworth, Hilltop, and James) would be reclaimed concurrently 
during mining, as feasible, as each reaches its designed capacity. The final slopes for green OSAs 
would be constructed with alternating benches and slopes like the PAGs. The green class 
overburden would not be capped and would be reclaimed according to the vegetation plan 
contained in the reclamation plan. 

2.2.9.4 Haile Gold Mine Creek 
During reclamation, flow from Haile Gold Mine Creek upstream of Ledbetter Pit would be split to 
allow some flow into Ledbetter Pit Lake and some flow through diversion pipes to the reconstructed 
stream channel. Flow from Haile Gold Mine Creek would be diverted into Ledbetter Pit Lake only as 
authorized by the SCDHEC Bureau of Water, Surface Water Withdrawal Permitting Section, 
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 Pit Lake. This would reduce the time needed to achieve 
stable pit lake water levels and inundation of the exposed pit walls. Once Ledbetter Pit Lake is filled, 
the entire flow of Haile Gold Mine Creek would be redirected through the reservoir. 

2.2.9.5 Duckwood Tailings Storage Facility  
The Duckwood TSF would be reclaimed by implementing a dry closure process that isolates the 
tailings material and limits the infiltration of water into the tailings, as described in the 2014 FEIS, 
Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion (Revision 3), Section 
11.6.  
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At the completion of mining and ore processing, the Duckwood TSF would consist of an above-grade, 
lined impoundment, filled with tailings material and unused process water. Water would continue to 
drain down through the tailings via the underdrain collection system to the Duckwood TSF 
underdrain collection pond or evaporate. Water would be pumped from the collection pond to the 
CWTP (and National Pollutant Discharge Elimination System permit) to treat Duckwood TSF 
draindown water. In time, flows would be reduced to a level where passive treatment of Duckwood 
TSF draindown water would replace active treatment for long-term management, as described in 
2014 FEIS, Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion (Revision 
3). 

A 60-millimeter HDPE geosynthetic liner and 2 feet of vegetated growth media would be placed over 
the tailings in stages. This complete closure process would be achieved in sections beginning at the 
higher elevation (Duckwood Roadside) and progressing downward to the lower elevation 
(Duckwood TSF Reclaim Pond side) as the tailings material stabilizes sufficiently for safe equipment 
usage. A total of 5 to 10 years would be required to stabilize the Duckwood TSF and complete the 
cover placement.  

2.2.9.6 Other Facilities 
Other facilities at the mine—including the Mill, GMSAs, sediment and settling ponds, roads, power 
lines, pipelines, and surface water controls—that are not required for post-mining monitoring or 
maintenance and not needed for post-mining land use would be demolished and salvaged or 
removed. The sites would be regraded to promote drainage with growth media placed, if needed, to 
support vegetation. All disturbed areas would be vegetated in accordance with the reclamation plan. 

2.2.10 Maintenance and Monitoring 
Haile has developed and implemented a monitoring and management plan for reclamation work 
according to SCDHEC requirements (Appendix I, Monitoring and Management Plan). The 
monitoring and management plan includes monitoring surface water and groundwater, stormwater 
runoff from reclaimed areas, and TSF draindown monitoring. The plan also requires periodic 
maintenance and replacement of passive treatment cells in accordance with SCDHEC regulations.  

2.3 Proposed Action (Applicant Proposed Project) 
This section presents a summary of Haile’s proposed expansion of the existing Haile Gold Mine, 
which is referred to as the Proposed Project or the Proposed Action. Full details of the Proposed 
Project are provided in Appendix A, Detailed Project Description for Proposed Haile Gold Mine 
Expansion (Revision 3).  

2.3.1 Overview of Mine Expansion 
The Proposed Action would include the development of new and modification of existing facilities, 
as well as continued use of existing facilities for the planned mine expansion.  

The Proposed Action would involve construction of, or modification of, the following primary 
components (Figure 2-3). 
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 Increase the mine pit shell from $950 to $1,150 per troy ounce since the price of gold has been 
consistently higher than when it was evaluated in the 2014 FEIS. The mine pit shell represents 
the shape and volume of material that would be excavated throughout the life of mine. 
Increasing the cut-off price of what is economically feasible to mine expands the volume of 
gold-bearing ore compared to the 2014 FEIS.  

 Perform underground mining operations at Horseshoe Deposit.  

 Optimize Mill operations by removing several operational constraints to increase capacity from 
approximately 9,100 tons of ore per day to approximately 14,400 tons of ore per day (3.3 M tons 
of ore per year to 5.1 M tons per year).  

 Expand the project boundary to include adjacent properties, which would increase total acreage 
within the project boundary by about 947 acres (from 4,522 acres to about 5,469 acres).  

 Increase TSF storage (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.  

 Increase aboveground PAG storage (with HDPE geomembrane liner and contact water collection 
system) from approximately 100.1 M tons to approximately 150.1 M tons by expanding the 
existing Johnny’s PAG facility (now called West PAG).  

 Increase aboveground green OSAs from approximately 147.5 M tons to approximately 209.4 M 
tons primarily by adding a new, large green OSA facility along the southern border named the 
South OSA.  

 Expand CWTP average capacity from approximately 1,200 gallons per minute (gpm) to 
approximately 2,400 gpm.  

The Proposed Action would increase gold production from about 2.13 million ounces to about 
3.8 million ounces by December 2031 and increase current mine employment from approximately 
400 to over 650 people at the peak of open pit and underground mining operations. The mine 
expansion would extend the active mining and processing portion of the mining operation from 
15 years to 16 years, which includes 2 years of low-grade ore processing after active mining is 
completed.  

The Proposed Action would result in approximately 953 acres of new disturbance and a life-of-mine 
surface disturbance of 3,747 acres within the 5,469-acre project boundary. Figure 2-4 presents the 
Proposed Project modifications in relation to the existing/authorized facilities; Figure 2-5 shows the 
life-of-mine facilities.  

Table 2-2 presents the general mining schedule for the Proposed Project, including the schedule for 
the phased mining of individual pits, development of OSAs, and life of underground mining, while 
conducting concurrent reclamation where feasible. Major components of both surface and 
underground mining are summarized in the subsections that follow. Full details of the Proposed 
Project are provided in Appendix A, Detailed Project Description for Proposed Haile Gold Mine 
Expansion (Revision 3). 
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Figure 2-3. Proposed Action Facilities  
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Source: Oceana Gold 2020. 

Figure 2-4. Proposed Modifications 
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Figure 2-5. Life-of-Mine Facilities 
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Table 2-2. Proposed Mining Schedule 1 

 2 
Source: OceanaGold 2021. 3 
a  Because Haile completed the third TSF lift in 2021 instead of 2023 and less green overburden was available from pit development at that time, Haile used 14.9M tons from its Borrow Areas 4 
for construction of that TSF lift, bringing the total green overburden used for TSF development down from 56.6M tons to 41.7M tons. 5 
b  Haile has completed further geotechnical study of Ramona OSA that supports its ability to use its full capacity permitted during the 2014 FEIS, so Haile has increased its storage from 39.9M 6 
tons to 57.6M tons. 7 
c  Haile is eliminating at least one lift from the top of South OSA to provide room for a bulldozer and two haul trucks to safely maneuver during completion of its final lift(s), reducing its total 8 
capacity (including Hayworth OSA) from 152.4M tons to 134.9M tons. 9 
d  Due to the accelerated development of Mill Zone 2, Haile is able to increase its total backfill in all pits by 13.2M tons up to 126.7M tons. 10 
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2.3.2 Proposed Expansion of Surface Mining 

2.3.2.1 Open Pit Development and Mining 
The Proposed Action would expand surface mining of the existing or authorized Mill Zone, Haile, 
Red Hill, Snake, Ledbetter, and Champion pits. The pit formerly known as the Chase Pit has been 
merged into the Ledbetter Pit. The pits would be mined in phases according to the timeline shown in 
Table 2-2 and as described in Appendix A, Detailed Project Description for Proposed Haile Gold Mine 
Expansion (Revision 3). These six pits ultimately would be interconnected into one large pit, named 
the Ledbetter Pit, at the end of mining activities as shown in Figure 2-3. The existing and authorized 
Champion Pit also would be expanded but would remain as a separate pit west of US 601.  

The combined surface area disturbance of the pits at the end of mining would be approximately 843 
acres, including pit-related activities and haul roads. Approximate final pit floor elevations at the 
end of mining would range from 160 feet above mean sea level (amsl) in the Haile Pit to 690 feet 
below mean sea level (bmsl) in the Ledbetter Pit.  

Increasing the mine pit shell from $950 to $1,150 per troy ounce expands the volume of gold-
bearing ore that previously would have been uneconomical to mine. Table 2-3 shows the additional 
tonnage of ore and troy ounces of gold to be recovered under the Proposed Action compared with 
corresponding amounts under the No Action Alternative. 

Table 2-3. Mine Plan Estimates of Ore Tonnage and Gold Contained for the Proposed Action and 
No Action Alternative  

Mining Type 

No Action Alternative Proposed Action 
Ore Tons  

(mt) 
Gold Contained  

(M troy oz) 
Ore Tons  

(mt) 
Gold Contained  

(M troy oz) 
Open Pit 40.67 2.13 63.10 3.02 
Underground – – 3.40 0.44 
Total 40.67 2.13 66.50 3.46 

Sources: USACE 2014; OceanaGold 2021 
mt = million tons; M troy oz = million troy ounce  

2.3.2.2 Growth Media Storage Areas  
Soil is removed from areas planned for surface disturbance and placed in designated storage areas 
referred to as GMSAs for future construction and reclamation purposes. The growth media are 
stored in four GMSAs: Duckwood TSF GMSA, 601 GMSA, Snake GMSA, and Hayworth GMSA 
(Figure 2-2). Under the Proposed Action, there would be no changes to the base footprint or planned 
storage capacity for the Duckwood TSF, 601, Snake, and Hayworth GMSAs, as compared to the 
originally permitted GSMAs analyzed in the 2014 FEIS. Overburden underlies the growth media that 
is removed from pit areas. The overburden also would be removed to access the ore, as described in 
Section 2.3.2.3, Overburden Storage Areas. 

2.3.2.3 Overburden Storage Areas  
The overburden excavated from mine pits is stored in OSAs. Depending on the chemical composition 
of the rock and amount of acid-generating minerals that occur, it is either placed into PAG OSAs or 
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non-PAG OSAs. Overburden is tested and classified during ore control sampling into the following 
three categories based on its acid-generating potential: red (high level of PAG content), yellow 
(moderate level of PAG content), and green (non-PAG). Test samples are analyzed at the mine assay 
lab or outside lab using the mines overburden classification methodology (LECO total sulfur and 
carbon). The categories are derived as follows from rock sample testing, as described in Section 
2.2.3, Overburden Storage Areas. 

Red class OSAs contain overburden with PAG material that requires special handling to protect 
the environment from acid rock drainage. Red PAG OSAs require storage within a facility that is 
lined with an HDPE liner on 2 feet of low-permeability soil and has a contact water collection system 
to prevent soil, air, or water contamination (see Appendix A, Detailed Project Description for 
Proposed Haile Gold Mine Expansion (Revision 3), for more information on PAG and non-PAG 
material). Yellow class overburden is also stored in a lined facility or may be amended with lime 
when used for backfilling pits to a level beneath groundwater (or pit lake) inundation (Section 
2.3.7.1, Backfilled Pits). Green class OSAs receive non-PAG overburden. The overburden 
classification, tonnage, and percentages are summarized in Table 2-4. 

Table 2-4. Overburden Classification Summary 

Overburden Facility Classification (M tons) Percent (%) 
OSAs Green 207.2 39.4 
PAG storage Red and Yellow 150.5 28.6 
Backfill in-pit Yellow and Green 126.7 24.1 
Duckwood TSF (for expansion) Green 41.7 7.9 
Total Overburden Material  526.1 100.0 

Source: OceanaGold 2021.  

Figure 2-5 shows the locations, footprints, and classification of the OSAs at the end of mining. The 
Proposed Action would increase PAG storage (with HDPE liner and contact water collection system) 
from approximately 100.6 M tons to approximately 150.1 M tons by expanding the existing Johnny’s 
PAG facility (called West PAG in the Proposed Action).  

The Proposed Action would increase green OSA capacity from approximately 132.7 M tons to 
approximately 209.2 M tons primarily by adding a new green OSA facility called the South OSA along 
the southern border. A portion of the existing Hayworth OSA would be consumed by the new South 
OSA. The planned Hilltop OSA from the 2014 FEIS would not be constructed and would be 
eliminated under the Proposed Action. The location and footprints of the existing Ramona and James 
(Green) OSAs would remain unchanged under the Proposed Action. No additional overburden 
would be placed on the existing 601 OSA that contains 2.2 M tons of green overburden under the 
Proposed Action.  

Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion (Revision 3), Table 
A-8, provides a comparison of OSAs by PAG classification, planned loading tonnages, and facility 
footprint between the No Action Alternative for this SEIS and the Proposed Action (OceanaGold 
2021). 

2.3.2.4 Haul and Access Roads 
Under the Proposed Action, Haile 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 
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some facilities (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 were 
analyzed in the 2014 FEIS.  

Haul roads are constructed with overburden materials placed and maintained by mine personnel 
and equipment. The gravel (wear surface) used on the haul roads is generated by an on-site mobile 
crushing plant located near the active mine pit. Construction material is predominately dike 
material (from within each of the mine pits) and crushed green overburden material.  

2.3.3 Proposed Underground Mining at Horseshoe Deposit 

2.3.3.1 Overview of Underground Mining 
The Haile Gold Mine is currently an open-pit mining operation, and the Proposed Project includes 
plans to initiate underground mining to access mineralization known as the Horseshoe Deposit that 
extends below and outside of the pit extents. Figure 2-6 shows the location of the underground 
Horseshoe Deposit relative to the proposed expanded Ledbetter Pit at the end of mining.  

 
Figure 2-6. Horseshoe Deposit Location and Mineralization Extent 

Underground mining methods typically are used where the concentration of gold in the mineral-
bearing ore is higher, and smaller volumes of ore can be extracted with underground mining 
methods to yield financially feasible quantities of gold. The ore concentration in the Horseshoe 
Deposit was determined by Haile to be economically viable for underground mining methods. 
Underground mining creates less surface disturbance and could reduce potential impacts on 
wetlands and other waters of the United States compared with surface mining. 
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Haile’s proposed plan for mining the Horseshoe Deposit is summarized in Section 2.3.3.2, 
Underground Mine Development, and described in detail in Appendix A, Detailed Project Description 
for Proposed Haile Gold Mine Expansion (Revision 3).  

2.3.3.2 Underground Mine Development 
Figure 2-7 shows the Horseshoe Deposit’s two zones where ore is concentrated, called the upper 
and lower mineralized zones. The top of the Horseshoe Deposit’s mineralization is approximately 
450 feet below surface and extends to a depth of approximately 1,315 feet below surface. 

 
Source: Haile Gold Mine, Inc. 2017. 

Figure 2-7. Horseshoe Deposit Upper and Lower Mineralized Zones 

Figure 2-8 presents the conceptual underground mine 
design for developing the Horseshoe Deposit. The mine 
would be accessed from the surface by developing a portal 
and decline or ramp to access the mineralized zones. As 
shown in Figure 2-8, the ramp (colored orange) would 
spiral down to join various levels (colored purple) 
developed to access the mineralized zones (colored green). 
The underground mine would be developed and accessed 
from a decline portal to be constructed and located on the 
pit bench in the Snake Pit (Figure 2-9). The pit bench would 
be approximately 265 feet below the natural surface. The 
upper portion of the access decline is expected to be in 
weathered rock, which would require an increased level of 
ground support.  

 

Ramp. A ramp is an inclined 
underground opening that 
connects levels or production 
areas. Ramps are inclined to allow 
the passage of motorized vehicles. 

Level. A level is a system of 
horizontal underground workings 
connected to the mineralized 
zones. A level forms the basis for 
excavation of the ore above or 
below. 
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Figure 2-8. Conceptual Underground Mine Design for the Horseshoe Deposit 

 
Source: SRK 2017. 

Figure 2-9. Portal Location  
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The main ramp (16.5 feet wide by 18 feet high) would be constructed from the portal and descend 
into the upper mineralized zone and then spiral further down into the lower mineralized zones. A 
bulk emulsion explosive, similar to what is used in the open-pit operations, would be used to create 
the main ramp. Ground support would be installed concurrently with each stage, including 
messenger cable and leaker feeders. Piping, ventilation, and electrical utilities would be installed. 
The Horseshoe Underground ventilation plan proposes horizontal intake and exhaust ports from the 
Snake Open Pit. Haile would drill a 6-inch-diameter shaft (approximately 450 feet long) for pipe and 
power cable access from the surface operations to the underground operations. To move between 
levels within the underground mine, level access drifts would be developed with drilling blast and 
relief holes to create horizontal access points.  

A transverse sublevel open stoping method (long hole) was selected by 
Haile to mine the deposit based on the orientation, depth, and 
geotechnical considerations of the mineralization. Transverse sublevel 
open stoping is an underground mining method in which the long axis 
of the stope and access drifts are perpendicular to the strike of the ore 
body. Figure 2-10 presents a conceptual diagram of the transverse 
sublevel open stoping mining method. The mine design specifies that 
the stopes would be 50 feet wide by 80 feet high and stope length 
would vary based on mineralization grade and geotechnical 
considerations. Cemented rock fill (CRF) would be used to backfill 
approximately 75 percent of the stopes after ore removal and non-
cemented waste rock would be used to fill remaining stopes. CRF is 
green material from the Open Mine Pits and would have sufficient 
strength to allow mining adjacent to backfilled stopes. Ore would be 
accessed through a series of levels to access the ore body above and 
below. Levels would be spaced approximately 80 feet apart.  

Stope. A stope is an 
underground 
excavation made by 
removing ore from 
surrounding rock.  

Drift. A drift is a 
horizontal or nearly 
horizontal 
underground opening. 

Strike. A strike is a 
main horizontal course 
or direction of a 
mineral deposit. 
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Source: Atlas Copco 2007. 

Figure 2-10. Transverse Sublevel Open Stoping Mining Method 

Stopes are designed so that ore and rock would be withdrawn from 
the lower access while backfilling would occur from the upper access.  

Stope accesses (16 feet by 16 feet) would be developed to connect to 
level accesses located in the footwall in waste rock. The level 
accesses connect to the inter-level ramp system in the footwall. For 
ventilation, a connection to a fresh air intake raise would be 
developed on the southwest end of each level access and an exhaust 
air raise would be constructed on the northeast end of the level 
access (Figure 2-11).  

Footwall. A footwall is a 
wall or rock under the 
ore deposit.  

Raise. A raise is an 
underground opening 
driven upward from one 
level to a higher level or 
to the surface.  
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Source: SRK 2017. 

Figure 2-11. Conceptual Diagram of a Typical Level Section of the Underground Mine 

Stope development drifts (stope accesses, shown in Figure 2-11) 
would be developed with the same parameters as level access 
drifts for drilling, blasting, mucking, hauling, ground support, and 
utilities. A slot would then be drilled and developed at the far end 
of the stope, and blast holes would be drilled (for both the drop 
raise and for slashing). The slot would be removed in a series of 
four blasts using a bulk emulsion product.  

Loading would be performed with a load-haul-dump unit (LHD) 
that would transport blasted rock to muck bays that would be 
located, on average, 250 feet from the advancing face. Rock in the 
muck bay would then be loaded into trucks and hauled to the 
surface. 

Ventilation, power, water discharge, supply water, and 
communications would be installed at the portal and carried down 
the decline to support the development operation. An all-weather 
gravel surface would be established at the portal and pit bench 

area, and drainage would be maintained away from the portal entrance to minimize water entering 
the portal and decline from the bench area.  

A dewatering system would be built in stages as the mine develops and would consist of a portable 
development system and permanent level pump stations that would be constructed as the mine 
production levels are constructed. 

Mucking. Mucking is the 
process of removing ore 
or rock that has been 
broken by blasting from a 
rock or wall face.  

Face. The face is the end 
of a drift, crosscut or stope 
in which work is taking 
place.  

Slash. Slash is the process 
of blasting rock from the 
side of an underground 
opening to widen the 
opening. 
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2.3.3.3 Underground Mine Operations 

Mine Access 

The underground mine would be accessed from a decline portal located on the pit bench in the 
Snake Pit. The Horseshoe Deposit underground mine schedule is based on mining operations 
occurring 365 days per year, 7 days per week, with two 12-hour shifts each day during all weather 
conditions. 

Stoping Operations 

A transverse sublevel open stoping method (long hole) would be used to mine the ore. Stopes would 
be drilled downward from the top access using 4.5-inch-diameter holes. Stope slots would be drilled 
with a down-the-hole drill, and stope production rings would be drilled with a top hammer drill. A 
bottom up, primary/secondary extraction sequence would be followed. Primary stopes would be 
backfilled with CRF, and secondary stopes would be backfilled with overburden from the 
underground and open pit operations. 

Truck Haulage of Ore and Waste Rock 

Loading would be performed with a 14-ton LHD that would transport blasted rock to muck bays. 
Rock in the muck bay would then be loaded into trucks and hauled to the surface. At the surface, the 
haul trucks would dump onto an ore stockpile and would then travel to an adjacently located backfill 
plant to be loaded with CRF. After being loaded, the haul trucks would return to the underground 
mine and would dump the CRF into a muck bay near the top of an empty primary stope. After 
dumping the load of CRF at the muck bay, the haul truck would return to the producing level to once 
again be loaded with ore. 

Underground Mine Backfilling Operations 

CRF would be used to backfill 75 percent of stopes and non-cemented waste rock would be used in 
the remaining stopes. Backfill in underground mine operations helps with regional stability, 
minimizes ore dilution, provides a working floor, controls subsidence, and facilitates subsequent 
excavation and ore removal nearby, as well as minimizes the need to dispose of waste material 
above ground. CRF would be generated in a plant located at the surface and brought down into the 
mine by the LHD vehicles. 

Waste Rock Management 

Waste rock from the underground mining operations would be used as non-cemented backfill in 
secondary stopes when possible. If an unfilled, secondary stope is not available when the waste rock 
is mined, it would be hauled to the surface where it would subsequently be used to create CRF or 
hauled by the open pit trucks.  

To ensure an accurate characterization of ore versus waste rock, a diamond core drilling sample 
would be taken 10 feet beyond the planned length of the stope access. The core would be logged, 
sampled, and analyzed to provide grade control and geochemical waste classification information 
See Section 2.3.2.3, Overburden Storage Areas, and Appendix A, Detailed Project Description for 
Proposed Haile Gold Mine Expansion (Revision 3), for information on the geochemical waste 
characterization and segregation process used at the Haile Gold Mine. 
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Support Facilities/Infrastructure 

Electric Power 

The mine electrical system would be supplied from the existing power line from the main substation 
at the Mill through a 24.9-kilovolt power line that supplies power to an existing collection pond 
(465 Pond). The Proposed Project would connect to that power line by constructing a power line to 
the storage yard for the underground mine (located at the surface). Haile would then drill a 6-foot-
diameter shaft, 450 feet long for electrical cable to provide power to underground operations.   

Ventilation 

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. Mining equipment would comply with Mine Safety and Health Administration/ 
National Institute for Occupational Safety and Health air quality airflow standards and U.S. 
Environmental Protection Agency requirements. 

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.  

During the decline development, the auxiliary ventilation system is sized for simultaneous operation 
of one truck and one LHD. The stope auxiliary ventilation system includes fans that can provide 
airflow required for development or production in a stope. A second duct system would be installed 
and would be sufficient for a single haul truck if a haul truck enters the stope access during the 
backfill cycle. The ventilation system design assumes up to four stopes being active at once 
(development, production, or backfilling), which includes two auxiliary fan/duct systems per stope 
with a fan/duct system moved up from the mucking level to the backfill level after each stope 
completes production. 

Water Management-Dewatering 

A 1,000-gpm capacity dewatering system would be installed to remove groundwater from the 
underground workings to mine the Horseshoe Deposit. Haile anticipates that the system would 
typically remove 500 gpm on average. The dewatering system would be developed in phases as the 
mine develops. 

During the decline development, a portable development system would be used from the portal. 
Once the mine ventilation is established, a permanent pump system would be added, piping out 
through the ventilation hole, and the portable system would be removed. 

The dewatering system would pump water from the underground workings through steel and HDPE 
pipes to 465 Pond; the water would then be pumped through an existing connection to the CWTP 
(Figure 2-2).  

Water Supply and Communications 

Supply water and communication facilities would be installed at the portal and carried down the 
decline to support development operations. 
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Mobile Equipment for Underground Mining 

Underground mining operations would require movement of workers and mining equipment 
working on up to four active stopes at one time. A full list and description of mobile equipment 
needed for underground mining of the Horseshoe Deposit is found in Appendix A, Detailed Project 
Description for Proposed Haile Gold Mine Expansion (Revision 3), Table A-12. The list includes various 
drills, explosive chargers, trucks, personnel carriers, haulers, and other equipment needed for 
underground mining at the Horseshoe Deposit.  

Mine Production Schedule 

Figure 2-12 shows the planned schedule for developing and mining the Horseshoe Deposit. There 
are 12 levels planned for development, which would be accessed during various mining operation 
years. Development of the main ramp would begin as soon as practicable after permit approvals. 
The mine would be developed in seven phases and continue for approximately 7 years to achieve 
full development with Level 12 access completed. 

 
Source: SRK 2021. 
Note: The years on figure labels were estimated at the time Haile submitted its detailed project description. The 
actual development schedule would begin as soon as practicable after permit approval and would continue for 
approximately 7 years. 

Figure 2-12. Mine Production Schedule Colored by Year 
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2.3.4 Proposed Ore Processing 
Haile plans to optimize operations at the existing Mill by adding additional equipment to the process 
that would remove several existing operational constraints, several of these improvements have 
already been constructed and are already operational. The planned improvements in Mill operations 
would increase processing capacity from approximately 9,100 tons per day to approximately 14,400 
tons per day (from 3.3 M tons per year to 5.1 M tons per year).  

As described in Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion 
(Revision 3), additional components to add to the existing Mill to improve efficiencies include the 
following. 

 Pebble crushing installation on existing Semi-Autogenous Grinding (SAG) mill scats recycle. 

 Additional flotation cells to maximize reaction times. 

 Tertiary (whole ore) grinding using a vertical ball Isa Mill. 

 Primary regrinding stage using a vertical ball Tower Mill. 

 Additional acid wash and strip vessels in the Elution circuit. 

 Additional reaction tank in the cyanide destruction circuit. 

2.3.5 Proposed Duckwood Tailings Storage Facility 
Haile plans to expand the tailings storage capacity at the existing Duckwood TSF. The Proposed 
Action would increase the Duckwood 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. Green overburden material and material from the borrow areas 
would be used for the construction of the Duckwood TSF lifts. The Proposed Project would increase 
the total acreage of the Duckwood TSF by about 108 acres from 524 acres to about 632 acres.  

The Duckwood TSF was previously permitted as a four-stage facility to an elevation of 630 feet amsl 
to contain up to 40 M tons of tailings. The Proposed Project would expand the Duckwood TSF in a 
five-stage construction process to a final elevation of 670 feet amsl, as described in more detail in 
Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion (Revision 3), 
Section 9.2.  

A segment of Duckwood Road and US 601 would be relocated around the Duckwood TSF to 
accommodate the proposed expansion. 

2.3.6 Proposed Water Management (Surface Water and 
Groundwater)  

The water management system for the mine consists of the following three existing systems, as 
described in the 2014 FEIS: the non-contact water management system, the contact water 
management system, and the closed-loop Mill process water cycle. Non-contact water is 
groundwater captured via depressurization pumping and stormwater runoff that does not come in 
contact with mined PAG material. Contact water is water that has come in contact with PAG material 
in the mine pits, ore stockpiles, or PAG Cells. Process water is water used in the Mill, which 
circulates in a closed-loop system within the Mill and the Duckwood TSF and has come in contact 
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with sodium cyanide. A summary of these systems is included below; however, a more detailed 
description can be found in Appendix A, Detailed Project Description for Proposed Haile Gold Mine 
Expansion (Revision 3). 

Non-contact water does not require treatment at the CWTP and may be used to meet demands in the 
Mill such as dust suppression and construction water demands, with any excess discharged into 
Haile Gold Mine Creek. It includes 1) precipitation and runoff from the property and mine facilities 
that do not contain PAG materials; 2) groundwater depressurization well water; 3) retained 
stream flow from Haile Gold Mine Creek; and 4) effluent from the CWTP. Diversion facilities of the 
non-contact stormwater system are designed to keep runoff from undisturbed areas from coming 
into contact with mine facilities and operations. Stormwater runoff that encounters non-PAG mine 
facilities is captured in collection channels and routed to sediment collection basins for sediment 
removal. The depressurization systems are designed to draw down the localized groundwater 
table by pumping from wells located near each pit before and during mining operations. Surface 
water is diverted by a fresh water storage dam constructed in 2019. In October 2019, SCDHEC 
issued Dam and Reservoirs Safety Permit DAM000207 v.1.0 for construction of a retention 
structure in the upper reaches of Haile Gold Mine Creek that could capture some stream flow (to a 
470 feet amsl operating level and then divert the remaining Haile Gold Mine Creek streamflow). 
SCDHEC approved the dam for operation on July 29, 2020. However, filling and storage of fresh 
water in reservoir is a component of the Proposed Action and requires authorization from USACE 
through a Section 404 permit. 

Contact water may originate from the dewatering of the surface water within pits with PAG material, 
depressurization water pumped from the Horseshoe Deposit underground mine, runoff and seepage 
from the PAG cells, and runoff and seepage from ore stockpiles. Contact water is collected, stored in 
HDPE-lined ponds (Ponds 465, 470, 500, and 19), and is either used in the Mill or treated at the on-
site CWTP for storage in the fresh water storage area, or discharged as a point source under a 
National Pollutant Discharge Elimination System permit. A new facility would be added to the 
existing CWTP to treat up to 2,400 gpm, an increase from the current capacity of 1,200 gpm. It 
would be very similar to the current facility and would be modified to handle variable water 
quality and low flows efficiently. 

Process water is a closed-loop system between the Mill and Duckwood TSF and Reclaim Pond. 
Additional mill process water is obtained from pumped water from depressurization wells, from the 
fresh water storage reservoir, and from treated water obtained from the CWTP.  

2.3.7 Proposed Reclamation 
Like the No Action Alternative, Haile 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 (S.C. Code Sections 48-20-10 et seq., 1976 [South Carolina Mining Act] and 
Regulations 89-10 et seq. [South Carolina Code of Regulations]).These 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 activities and land uses. Reclamation would be 
performed concurrently with mining operations when possible or would be performed after mining 
and processing are completed. Haile submitted a revised reclamation plan with the mining permit 
application to SCDHEC. Reclamation of the various mine facilities is summarized in the following 
sections with additional details provided in Appendix H, Reclamation Plan.  
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2.3.7.1 Backfilled Pits 
The Mill Zone, Snake, Haile, and Red Hill pits would be backfilled with overburden to a level below 
the original land surface. The overburden for partial backfilling of pits would be derived from 
mining other pits during operations, as described in the No Action Alternative and further described 
in Appendix A, Detailed Project Description for Proposed Haile Gold Mine Expansion (Revision 3), 
Section 11.1. Pits would be backfilled using green and yellow classified material. and any yellow 
material would be amended with lime and backfilled to a level that ultimately would be inundated 
by groundwater or the pit lake. Champion and Champion Southwest Pits would not be backfilled 
because they would be the last pits to be mined.  

2.3.7.2 Pit Lakes 
As described under the No Action Alternative, groundwater pumping from depressurization wells 
would cease and groundwater and surface water would begin to fill the pits after mining operations 
are completed and selected pits are partially backfilled. Under the Proposed Action, Mill Zone, Snake, 
Haile, Red Hill, and Ledbetter commingled pits would fill with groundwater, precipitation/runoff, 
and a portion of flow diverted from Haile Gold Mine Creek to form Ledbetter Reservoir. Champion 
and Champion Southwest pits would each form their own much smaller pit lakes as they filled with 
groundwater and precipitation/runoff.  

Ledbetter Reservoir is predicted to reach a stable water level stage of 403 feet after approximately 
57 years according to the groundwater modeling study (Newfields 2018). Champion Reservoir is 
predicted to stabilize at 442 feet amsl after about 54 years, and Champion Southwest Reservoir is 
predicted to attain a stable water level of 424.5 feet amsl after about 68 years. The Newfields (2018) 
study predicted 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. Champion Southwest Reservoir would stabilize below 
the spill point and is not expected to discharge to surface waters (Newfields 2018). 

2.3.7.3 Overburden Storage Areas 
The reclamation of OSAs for the Proposed Project would be the same process, as described for the 
No Action Alternative (further detailed in the 2014 FEIS and in Appendix A, Detailed Project 
Description for Proposed Haile Gold Mine Expansion (Revision 3). A summary of the reclamation 
process for the OSAs is provided below.  

The two PAG OSAs (West PAG and East PAG) would be covered with a 5-foot-thick layer of saprolite 
(clay), then covered with a 60-millimeter HDPE geosynthetic liner followed by 2 feet of vegetated 
growth media. This cover system is designed to protect against infiltration of water and oxygen into 
the PAG OSAs to prevent or minimize acid rock drainage. The final slopes are constructed with 
alternating benches and slopes to provide surface water controls to limit erosion and manage 
stormwater.  

The four green OSAs (601, Ramona, South, and James OSAs) would be reclaimed concurrently 
during mining as feasible, as each reaches its designed capacity. The final slopes for green OSAs 
would be constructed with alternating benches and slopes like the PAGs. The green class 
overburden would not be capped but will be covered with growth media and would be reclaimed 
according to the vegetation plan contained in the reclamation plan. 
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2.3.7.4 Haile Gold Mine Creek 
Flow from Haile Gold Mine Creek upstream of Ledbetter Pit would be split to allow some flow into 
Ledbetter Reservoir (rather than the smaller “Ledbetter Pit Lake” as described for the No Action 
Alternative) and some flow through existing diversion pipes to the reconstructed stream channel. 
Flow from Haile Gold Mine Creek would be diverted into Ledbetter Reservoir only as authorized by 
the SCDHEC Bureau of Water, Surface Water Withdrawal Permitting Section, 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 reservoir. 

2.3.7.5 Duckwood Tailings Storage Facility 
As described under the No Action Alternative, the Duckwood TSF would be reclaimed by 
implementing a dry closure process that isolates the tailings material and limits the infiltration of 
water into the tailings, further described in Appendix A, Detailed Project Description for Proposed 
Haile Gold Mine Expansion (Revision 3), Section 11.6 (which is similar to the process described in the 
2014 FEIS, Appendix A, Section 11.6).  

At the completion of mining and ore processing, the Duckwood TSF would consist of an above-grade, 
lined impoundment, filled with tailings material and unused process water. Water would continue to 
drain down through the tailings via the underdrain collection system to the Duckwood TSF 
underdrain collection pond or evaporate. Water would be pumped from the collection pond to the 
modified CWTP (and modified National Pollutant Discharge Elimination System permit) to treat 
Duckwood TSF draindown water. In time, flows would be reduced to a level where passive 
treatment of Duckwood TSF draindown water would replace active treatment for long-term 
management, as described in Appendix A, Detailed Project Description for Proposed Haile Gold Mine 
Expansion (Revision 3).  

A 60-millimeter HDPE geosynthetic liner and 2 feet of vegetated growth media would be placed over 
the tailings in stages. This complete closure process would be achieved in sections beginning at the 
higher elevation (Duckwood Road side) and progressing downward to the Duckwood TSF Reclaim 
Pond side (lower elevation) as the tailings material stabilizes sufficiently for safe equipment usage. 
A total of 5 to 10 years would be required to stabilize the Duckwood TSF and complete the cover 
placement.  

2.3.7.6 Other Facilities 
The reclamation of other facilities at the mine would be the same process as described for the No 
Action Alternative.  

2.3.8 Maintenance and Monitoring 
The maintenance and monitoring of the mine activities would be the same process as described for 
the No Action Alternative.  



U.S. Army Corps of Engineers 
  

Proposed Action and Alternatives 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 2-33 August 2022 

 
 

2.4 Proposed Connected Actions  
2.4.1 Realignment of Road Segments 

The proposed expansion of the Duckwood TSF’s footprint and height would affect the alignments of 
existing roads in the vicinity of the facility. As the Duckwood TSF footprint would exceed the original 
area for this raise, the following roads would be realigned or modified in the vicinity of the 
Duckwood TSF by the time of the embankment raise.  

 US Highway 601 

 Duckwood Road 

 Old Jefferson Highway 

 Estridge Avenue 

 Crossbow Lane 

“T” intersections also would be installed at Earnest Scott Road/Highway 265 intersections. The 
South Carolina Department of Transportation has provisionally approved of the concept 
realignments in an email to Haile on October 4, 2019. An overview of the proposed realignment is 
shown on Figure 2-13.   



U.S. Army Corps of Engineers 
  

Proposed Action and Alternatives 
 

Haile Gold Mine Supplemental 
Environmental Impact Statement 2-34 August 2022 

 
 

 

Figure 2-13. Proposed Realignment of Road Segments  
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2.4.2 Utilities  
Haile has indicated as part of the proposed expansion efforts at the mine site that there would also 
be additional sewer lift stations and electrical utility lines required at the following locations, 
although the exact locations have yet to be determined. 

 Surface operations and administration building. Additional staff would be required to 
achieve the proposed expansion; therefore, the administration buildings and facility would need 
upgrading.  

 Maintenance shop. Given the proposed expansion activities, additional space, equipment and 
power would be needed at the maintenance shop. 

 Cemented back-fill plant. This is where the cemented back-fill is generated which is required 
for underground mining. The cemented back-fill is used to fill in mined-out stopes so adjacent 
areas can be safely mined.  

 Ventilation system. For the underground mining portion of the site, ventilation is required for 
workers’ health and safety.  

 Underground support network (lighting and communication). Due to the addition of 
underground mining at the site, additional lighting and communication in this area would be 
required.  

No expansion of gas utility lines is expected as part of the Proposed Action.  

2.5 Evaluation of Alternatives  
The Proposed Action would result in filling wetlands and other waters of the United States, which 
requires authorization through a modification of DA permit number 1992-24122-4IA for the mine 
under CWA Section 404 (33 U.S. Code [USC] 1344). Under Section 404, USACE was delegated 
authority to issue permits for discharges of dredged or fill material into waters of the United States. 

A USACE-prepared EIS (or in this case, SEIS) involving a DA permit application should be thorough 
enough to determine compliance with the National Environmental Policy Act (NEPA) and the CWA 
Section 404(b)(1) Guidelines (40 Code of Federal Regulations (CFR) Part 230). These regulations 
use different criteria for the types of alternatives that should be considered. NEPA considers 
reasonable alternatives, and the section 404(b)(1) guidelines consider practicable alternatives. 
Reasonable alternatives include those that are practical or feasible from a technical and economic 
standpoint and using common sense, rather than simply desirable from the standpoint of the 
applicant (46 Federal Register [FR] 18026). An alternative is practicable if it is available and capable 
of being done after taking into consideration cost, existing technology, and logistics in light of overall 
project purposes.  

Under Subpart B of the CWA Section 404(b)(1) Guidelines, USACE evaluation of the Proposed Action 
is required to address whether there is a practicable alternative to the proposed discharge that 
would have less adverse impact on the aquatic ecosystem, so long as the alternative does not have 
other significant adverse environmental consequences. The alternative identified by this test is 
referred to as the Least Environmentally Damaging Practical Alternative (LEDPA). 
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The range of reasonable alternatives identified by USACE forms the starting point for evaluation of 
practicable alternatives to the applicant’s Proposed Action and determination of whether the 
applicant’s Proposed Action is the least impactful alternative. By examining the full scope of possible 
alternatives and then narrowing down potential alternatives to incorporate all reasonable 
alternatives into this SEIS, the USACE process will capture all of the alternatives necessary for 
USACE to determine in a Record of Decision whether the applicant’s Proposed Action is the LEDPA 
for purposes of the CWA Section 404(b)(1) Guidelines and the environmentally preferable 
alternative for purposes of NEPA. This process is further outlined below.  

2.5.1 U.S. Army Corps of Engineers Alternatives Development 
Process  

2.5.1.1 Clean Water Act Requirements  
The permit application evaluation requirements of Section 404 of the CWA are guidelines developed 
by the U.S. Environmental Protection Agency in conjunction with USACE and codified in 40 CFR Part 
230 (CWA Section 404(b)(1) Guidelines). Although all requirements in Part 230.10 must be met, 
evaluation thresholds will vary depending upon the potential adverse impacts the project may 
create.  

As per 40 CFR 230.10, to be eligible for a DA Permit, a proposed project must be able to demonstrate 
compliance with the following. 

(a) except as provided under 404(b)(2), no discharge of dredged or fill material is permitted 
provided there is a practical alternative which would have less adverse impacts. 

1. For the purpose of this requirement, practical alternatives include but are not limited to: 

(i) Activities which do not involve discharge of dredged or fill material into [waters of the 
United States (WOUS)] 

(ii) Discharges of dredged or fill material into WOUS 

2. An alternative is practicable if it is available and capable of being done, taking into consideration 
cost, technology and logistics, even if this involves acquiring land not presently owned by the 
applicant. 

3. Activities associated with a discharge that are proposed for a special aquatic site (subpart E) that 
do not require access to fulfill its basic purpose are presumed to have practicable alternatives 
available, unless clearly demonstrated otherwise.  

4. Actions subject to NEPA, where USACE is the permitting agency, the NEPA alternatives analysis 
will in most cases provide the information for the alternative analysis under 230.10.  

5. To the extent that practicable alternatives have been identified and evaluated under a CZM 
Program, a Section 208 Program or other planning program evaluation shall be considered by 
the permitting authority. 

(b) No discharge of dredged or fill material shall be permitted if it: 

1. Causes or contributes to violations of any applicable state water standard 

2. Violates any applicable toxic effluent standard or prohibition under Section 307 of the Act 

3. Jeopardizes the existence of species listed threatened or endangered, and, or results in the 
likelihood of destruction or adverse impact to critical habitat as covered under the Endangered 
Species Act.  
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4. Violates any requirement under Title III of the Marine Protection, Research and Sanctuaries Act 

(c) Except as provided under section 404(b)(2), no discharge of dredged or fill material shall be 
permitted which will cause or contribute to significant degradation to WOUS. These include, 
individually or collectively significantly degrading: 

1. Human health or welfare, including municipal waters, wildlife and special aquatic sites 

2. Impacting aquatic ecosystems by transfer, concentrating or spreading pollutants through 
biological, physical and chemical processes 

3. Aquatic ecosystem diversity, productivity and stability  

4. Recreational, aesthetic and economic values 

(d) Except as provided under section 404(b) (2), no discharged of dredged or fill material shall be 
permitted unless appropriate and practicable steps have been taken which will minimize potential 
adverse impacts.  

2.5.1.2 National Environmental Policy Act Requirements  
Because USACE’s required permit authorization for the Proposed Project is a major federal action, 
USACE is the lead federal agency in preparation of an SEIS under NEPA. NEPA was established to 
ensure federal agencies evaluate the environmental impacts of their actions and under NEPA, the 
Council on Environmental Quality (CEQ) was established to ensure federal agencies meet their 
obligations under NEPA.  

This SEIS has been prepared pursuant to the following.  

 NEPA (42 USC 4321 et seq.) including Section 102(2)(C) (42 USC 4332(2)(C)).  

 The CEQ regulations for implementing the procedural provisions of NEPA (40 CFR 1500–1508). 

According to the CWA Section 404(b)(1) Guidelines, the NEPA alternative and impact analysis 
should provide sufficient information to evaluate compliance with the CWA Section 404(b)(1) 
Guidelines. Specifically, 40 CFR 230.10(a)(4) states as follows:  

For actions subject to NEPA, where the Corps of Engineers is the permitting agency, the analysis of 
alternatives required for NEPA environmental documents, including supplemental Corps NEPA 
documents, will in most cases provide the information for the evaluation of alternatives under these 
Guidelines. 

Therefore, the evaluation of alternatives in this SEIS for purposes of NEPA will also be used to 
document compliance with the CWA Section 404(b)(1) Guidelines, including 40 CFR 230.10(a)(4).   

2.5.2 Screening of Alternatives Considered in the 2014 Final 
Environmental Impact Statement 

The Applicant has previously developed and screened potential alternatives for past project 
permitting applications considered in the 2014 FEIS, the 2011 Environmental Assessment for Haile 
Gold Mine Project (Genesis Consulting Group 2011), and the Haile Gold Mine Project Supplemental 
Alternatives Analysis (ERC 2011).  
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The 2014 FEIS considered a broad range of alternatives, including alternative mine locations in the 
Carolina Slate Belt and alternative project components comprising the following. 

 Alternative mining methods 

 Alternative pit configurations 

 Alternative ore-processing methods  

 Alternative mill sites and configurations  

 Alternative OSAs  

 Alternative tailings storage configurations and management  

 Water management alternatives  

 Haul road alternatives  

 Electrical transmission alternatives  

 Alternative mine operation sequences  

 Alternative project configurations  

The alternatives screening process conducted for the 2014 FEIS eliminated all of the alternatives 
considered for a detailed analysis in the EIS except for the No Action Alternative, Proposed Action, 
and Modified Project Alternative.  

Table 2-5 provides a summary of alternatives evaluated in the 2014 EIS and screened for this SEIS to 
determine whether these alternatives are feasible or practicable, and thus, carried forward for 
detailed analysis in this SEIS. 

2.5.3 Alternatives Screened for Further Analysis 
The following alternatives were carried forward for detailed analysis based on the initial screening 
summarized in Table 2-5. 

 Alternative OSAs 

 Alternative TSF locations 

 Water management alternatives 

 West PAG alternatives 

 Horseshoe Deposit alternatives 

The Applicant evaluated multiple different mining methods, configurations, and locations for 
alternative OSAs, alternative TSF locations, West PAG alternatives, and alternative water-
management alternatives and the results are summarized in Section 2.6, Applicant’s Alternatives 
Evaluated by U.S. Army Corps of Engineers.  
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Table 2-5. Alternatives Evaluated in the 2014 FEIS and Recommendations for Further Alternatives Screening in this SEIS  

Alternative  2014 FEIS Findings a  2014 FEIS Conclusion a  SEIS Assessment  
Alternative mine 
locations  

The presence of gold ore reserves, and 
gold ore resources has been established in 
the Carolina Slate Belt through 
exploration by a number of companies 
and agencies, including the Applicant. 
Gold mining must be located where gold 
ore reserves have been established. 
Establishing ore reserves requires a 
formal feasibility analysis prepared 
according to industry standards. No other 
gold reserves have been established in the 
Carolina Slate Belt region, and directing 
the Applicant to explore and establish 
reserves elsewhere is not reasonable or 
practicable.  

Mining at a different location in the 
Carolina Slate Belt region would not meet 
the overall project purpose because 
reserves have not been established at a 
different location. This alternative does not 
meet the overall project purpose and is not 
practicable.  

Alternative mine locations were 
eliminated from detailed analysis in 
this SEIS because they were 
previously analyzed in the 2014 FEIS 
and found to not meet the project 
purpose. 

Alternative 
mining methods  

Two general methods of ore extraction 
are used for gold mining—open-pit 
mining and underground mining. 
Underground mining can be achieved 
with less surface disturbance and could 
reduce potential impacts on wetlands and 
other waters of the United States. 
Underground mining methods typically 
are used where the concentration of gold 
in the mineral-bearing ore is higher, and 
smaller volumes of ore can be extracted 
with underground mining methods to 
yield financially feasible quantities of 
gold. The gold ore concentrations at the 
Haile Gold Mine are well below the values 
generally accepted in the industry as 
being economical for underground mining 
methods. The open-pit method would be 
able to cost-effectively extract the 
reserves identified at the Haile Gold Mine, 
whereas underground mining would not 

Alternative mining methods at the Haile 
Gold Mine would not meet the overall 
project purpose and are not practicable for 
financial and technical reasons widely 
accepted in the gold mining industry. 
Larger pits would increase overburden 
storage requirements and would increase 
direct impacts on waters of the United 
States. Smaller pits could reduce some 
direct impacts on wetlands and other 
waters of the United States; however, 
smaller pits with similar volume would 
reduce the recovery of gold reserves and 
would not meet the overall project 
purpose. Smaller pits with steeper slopes 
designed to recover all of the recoverable 
reserves are not practicable because of 
unlikely and unknown technical feasibility 
(the safety of side walls and equipment 
constraints).  

Haile’s Proposed Action incorporates 
open-pit mining and underground 
mining based on the ore location, 
depth, and gold concentration in the 
ore and optimum mine plan. 
Alternative mining methods appear to 
be feasible; thus, these alternatives 
were further evaluated. 
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Alternative  2014 FEIS Findings a  2014 FEIS Conclusion a  SEIS Assessment  
be able to achieve the same full recovery 
of the established gold reserves. The 
location, depth, boundaries, and quality of 
the gold ore reserves are paramount in 
determining the optimal pit design—
defined as the contour that is the result of 
optimizing the amount and quality of ore 
extracted for the volume of overburden 
while satisfying operational requirements 
and safe wall slopes. Together with other 
factors, the optimal pit design also 
maximizes profit for the established 
reserve. Given the ore reserves defined at 
the Haile Gold Mine, the pit-optimization 
process largely minimizes the surface 
area disturbance needed to mine the ore 
reserve because moving any more than 
the minimum amount of overburden is 
financially disadvantageous. Alternative 
conceptual pit designs were considered to 
determine whether the ultimate footprint 
of the pits could be altered to reduce 
direct impacts on wetlands and other 
waters of the United States.  

Alternative ore 
processing 
methods  

Alternative ore processing methods were 
evaluated, including the tank-processing 
method proposed by the Applicant, heap 
leaching, separation of the tailings stream, 
pressure oxidation, and concentrate 
roasting.  
Heap leaching was found to be less 
efficient at extracting gold, increase direct 
impacts on waters of the United States 
because of greater land requirements, and 
increase the risk of environmental 
exposure to cyanide. In addition, heap 

Heap leaching would meet the overall 
project purpose and is less expensive; the 
alternative is not environmentally 
preferable to the proposed tank-processing 
method because greater land requirements 
would increase direct impacts on waters of 
the United States.  
Separation of the tailings stream would not 
meet the overall project purpose. The 
alternative was found not to be practicable 
because there is no identified market for 
the high sulfur content material, 
construction and operation of a partitioned 

Alternative ore processing methods 
were eliminated from detailed 
analysis for the same reasons they 
were eliminated previously in the 
2014 FEIS. 
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Alternative  2014 FEIS Findings a  2014 FEIS Conclusion a  SEIS Assessment  
leaching is not suited to the humid 
climate.  
An alternative was examined in which the 
tailings stream would be differentiated 
and sulfur-bearing minerals segregated 
for storage in a separate TSF. The purpose 
of this alternative would be to reduce the 
overall sulfur-bearing content of the 
tailings and their potential for generating 
acid mine drainage. However, segregating 
the tailings would require partitioning the 
TSF or building a second TSF for the 
higher sulfur content tailings. Separating 
the tailings also would allow higher sulfur 
tailings to potentially be sold as a 
commercial product.  
Pressure oxidation would result in higher 
gold and silver recovery and neutralized 
sulfide minerals but would require 
building a processing facility and would 
increase net annual operating costs. The 
proposed TSF may need to be enlarged, 
causing an increase in the disturbed area 
footprint for the TSF.  
Concentrate roasting has been used 
infrequently in the United States and 
elsewhere. Gas emissions from the 
process would require treatment prior to 
release. The treatment equipment would 
substantially increase capital and 
operational costs, and the process would 
produce substantial quantities of sulfuric 
acid. Impacts on waters of the United 
States could be similar to those of the 
Proposed Project, depending on space 
requirements for the TSF.  

TSF or construction of a separate TSF 
would increase project costs, and potential 
enlargement of the TSF would likely 
increase direct impacts on waters of the 
United States.  
Pressure-oxidation processing is not 
practicable because of increased costs; 
enlargement of the TSF would increase the 
disturbed area footprint and associated 
direct impacts.  
Concentrate roasting is not practicable 
because of increased costs, the technology 
is not proven, and it is not environmentally 
preferable to the Proposed Project.  
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Alternative  2014 FEIS Findings a  2014 FEIS Conclusion a  SEIS Assessment  

Alternative Mill 
sites  

The Mill site, including the chemical 
storage area, water treatment plant, 
equipment maintenance shop, fueling 
station, and main offices, were co-located 
to increase operational efficiency and 
reduce the project footprint. The central 
location close to the mine pits reduces 
traffic and safety risks related to hauling 
ore.  
The revised DA permit application (2012) 
included reconfiguration of the Mill site, 
which eliminated direct impacts on 
waters of the United States from this 
facility.  

No alternative reconfiguration or 
relocation of the Mill site was identified 
that could reduce direct impacts on waters 
of the United States.  

The Mill site and associated facilities 
are already established for the 
operating mine; therefore, Mill site 
alternatives were eliminated from 
detailed analysis in this SEIS for 
practicability reasons. 

Alternative 
OSAs  

A portion of the overburden material 
removed prior to and during the mining 
process would be permanently stored 
adjacent to the pits in large mounds. 
Three of the seven planned OSAs require 
filling of wetlands and streams. 
Reconfiguration or relocation of the OSAs 
was considered to reduce direct impacts 
on wetlands and streams. Relocating an 
OSA to undisturbed locations within the 
project area was found not to reduce 
direct impacts; however, re-use of the 
Holly and Hock TSF borrow areas as a 
potential OSA was evaluated. Use of this 
location as an OSA would allow a 
reduction in the size of the Ramona OSA, 
which would reduce total direct impacts 
on wetlands by approximately 1.8% and 
total direct impacts on streams by 
approximately 26.8%.  

Use of the Holly and Hock TSF borrow 
areas for overburden storage may be 
practicable, may meet the overall project 
purpose, and would reduce direct impacts 
on waters of the United States.  

Alternative OSAs appear to be 
feasible; thus, these alternatives were 
further evaluated. 
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Alternative  2014 FEIS Findings a  2014 FEIS Conclusion a  SEIS Assessment  

Alternative TSFs 
and 
management  

Twenty-one different locations of single 
15- to 40-million-ton capacity or multiple 
20-million-ton capacity TSFs were 
evaluated, in addition to placing 
processed tailings into finished pits as 
backfill as an alternative to building a TSF 
or reducing its size. A series of 
environmental impact and technical 
criteria were considered for each, and the 
results were evaluated in detail.  

While certain alternative TSF sites may 
meet the overall project purpose (TSF 
alternative Sites 7, 9, and 3A+11A) and 
would reduce direct impacts on waters of 
the United States, none of the alternative 
sites were considered practicable.  

Alternative TSFs and management 
appear to be feasible; thus, these 
alternatives were further evaluated. 

Water-
management 
alternatives  

Management of water supply and contact 
water systems has been optimized by the 
Applicant based on the proposed ore-
processing system that includes 
significant water conservation measures. 
No alternative water-management system 
was identified that would reduce the use 
of available water resources.  

No alternatives were identified. Potential 
minimization or avoidance measures were 
considered during the evaluation of 
impacts in the EIS.  

Water-management alternatives 
appear to be feasible; thus, these 
alternatives were further evaluated. 

Haul road 
alternatives  

All roads within the project area are 
directly associated with the location of 
specific facilities except the haul road 
between the Mill site and the Duckwood 
TSF. Any alternative routes for this road 
would increase its length and associated 
impacts.  

No alternatives were identified. Potential 
minimization or avoidance measures were 
considered during the evaluation of 
impacts in the EIS.  

Any alternative routes for haul roads 
would increase its length and 
associated impacts. Haul road 
alternatives were eliminated from 
detailed analysis as other 
realignments or configurations of 
haul roads would increase surface 
disturbance and not reduce impacts 
to wetlands and waters of the U.S. 

Transmission 
line route 
alternatives  

A 69-kilovolt transmission 
interconnection would be constructed as 
a separate project by an electric utility. 
The suggested route would parallel an 
existing transmission line and highway. 
This is considered a connected action 
under NEPA.  

No alternatives were identified, but the 
transmission line will be considered in the 
EIS analysis as a connected action.  

Power would continue to be supplied 
to the Proposed Project via the 
existing 69-kilovolt interconnection. 
New electrical infrastructure under 
the Proposed Action would be limited 
to low voltage distribution lines. No 
necessary alternative is currently 
identified, as it would not meet the 
overall purpose or need. 
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Alternative  2014 FEIS Findings a  2014 FEIS Conclusion a  SEIS Assessment  

Alternative mine 
operation 
sequences  

The Applicant’s proposed sequence of 
mining operations is based on the location 
and grade of ore and the physical 
configuration of the ore body, in addition 
to other interrelated engineering, 
financial, logistical, and practical 
requirements and constraints. No 
alternative mine operation sequence was 
identified that would reduce impacts on 
waters of the United States.  

No alternatives were identified.  Alternative mine operation sequences 
were eliminated from detailed 
analysis for similar reasons they were 
eliminated in the 2014 FEIS. None 
were identified that would reduce 
impacts on waters of the United 
States. 

Alternative 
project 
configurations  

A wide range of alternative configurations 
for the mine elements and their locations 
was considered during the alternatives 
analysis, with a primary design criterion 
of avoidance and minimization of direct 
impacts on waters of the United States. No 
alternate configuration was identified that 
would meet the overall project purpose 
and reduce impacts on waters of the 
United States.  

No alternatives were identified.  Alternative project configurations 
appear to be feasible; thus, these 
alternatives were further evaluated. 

a  Content is excerpted from Table 2-13 of the 2014 FEIS.  
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2.6 Applicant’s Alternatives Evaluated by U.S. Army 
Corps of Engineers 

The Applicant has developed and analyzed alternatives, which were also analyzed by USACE for this 
SEIS. Multiple alternatives were developed for each project component. For example, there are three 
different TSF alternatives (labeled TSF-1 through TSF-3) and three different alternatives for the 
South OSA (labeled SOSA-1 through SOSA-3). In total, the Applicant and USACE considered five 
project facilities/components that had three different configurations each, which resulted in 243 
theoretical combinations. The least impactful alternative for one project component or facility may 
be different than the least impactful alternative for another project component or facility. The five 
project facilities/components each with three different configurations evaluated are listed below. 

 TSF Alternatives (TSF-1, TSF-2, and TSF-3) 

 West PAG Alternatives (WPAG-1, WPAG-2, and WPAG-3) 

 South OSA Alternatives (SOSA-1, SOSA-2, and SOSA-3) 

 Fresh Water Storage Alternatives (FWSA-1, FWSA-2, and FWSA-3) 

 Horseshoe Deposit Alternatives (HD-1, HD-2, and HD-3) 

Table 2-6 presents the alternatives considered for the various Proposed Project components and 
identifies the least impactful for each unique project component or facility. More detailed 
information on each set of alternatives and their determinations is provided in the following 
subsections. 

Table 2-6. Screening Analysis of Haile Gold Mine SEIS Alternatives 

Project Component 
Alternatives 

Least Impactful Moderate Impacts Highest Impacts 
Tailings Storage Facility TSF-1  

(Proposed Action) 
TSF-2 TSF-3 

West PAG Overburden Storage 
Area 

WPAG-2  
(Proposed Action) 

WPAG-3 WPAG-1 

South Overburden Storage Area SOSA-3  
(Proposed Action) 

SOSA-2 SOSA-1 

Fresh Water Storage FWSA-2 FWSA-3  
(Proposed Action) 

FWSA-1 

Horseshoe Deposit HD-1  
(Proposed Action) 

HD-2 HD-3 

The objective of the Applicant’s alternative development process was to identify reasonable and 
practicable alternatives that include the following benefits.  

 Minimize new surface disturbance through maximizing existing facilities.  

 Minimize wetland and stream disturbance acreages.  

 Avoid disturbance to previously unaffected drainage districts.  
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 Minimize total surface disturbance.  

 Minimize the need for property acquisitions.  

 Minimize material handling efforts and hauling distances.  

 Minimize capital construction and operating costs.  

The USACE alternative screening process relied on the following general criteria and detailed 
criteria presented in Tables 2-7 through 2-10 to determine if any of the defined alternatives to the 
Applicant’s Proposed Action are reasonable and practicable.  

Alternative Facility Designs 

Potential alternative facility design screening criteria include the following:  

 Reduced adverse impacts to aquatic ecosystems  

 Do alternative designs for facilities that would require the placement of fill material in an 
aquatic ecosystem or WOUS exist?  

 If so, does the alternative facility design meet the overall project purpose for the Proposed 
Action?  

 Are the alternative facility designs technically feasible and practicable (i.e., available and 
capable of being done after taking into consideration cost, existing technology, and logistics 
in light of overall project purposes)?  

 Consistency with other applicable laws and statutes 

 Do alternative facility designs potentially result in the violation of other applicable laws, 
statutes, regulations or standards (e.g., applicable state water quality standards, Section 307 
of the CWA, the Endangered Species Act (ESA), or federal laws concerning marine 
sanctuaries)? 

All of the developed alternatives to the Proposed Action outlined above are alternative facility 
designs and were evaluated to determine the impact of each alternative on aquatic ecosystems, 
consistency with applicable laws and regulations, and whether or not an alternative is reasonable 
and practicable. 

2.6.1 Tailings Storage Facility Alternatives 
Haile plans to expand the tailings storage capacity at the existing Duckwood TSF. The Duckwood TSF 
was previously permitted as a four-stage facility to an elevation of 630 feet amsl to contain up to 
40 M tons of tailings.  

To incorporate the proposed mine expansion activities, USACE evaluated the alternatives using the 
assessment criteria below, while trying to achieve the objectives stated in Section 2.3.1, Overview of 
Mine Expansion. 

 Increase tailings capacity from 40 M tons to 72 M tons. 

 Minimize wetland and stream disturbance. 

 Avoid disturbance to additional drainage districts. 

 Minimize total land disturbance. 

 Minimize pumping distance and pipeline impacts. 
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 Minimize visual impact. 

 Maintain minimum 100-foot setback from roads and properties. 

 Minimize impacts on utilities and other public infrastructure. 

 Minimize property acquisitions. 

 Minimize hauling distance for embankment lift construction. 

 Minimize operating and maintenance costs. 

 Minimize capital construction costs. 

2.6.1.1 Screening Analysis of Tailings Storage Facility Alternatives 
Three TSF alternatives for the Proposed Project have been evaluated by USACE (Figure 2-14). TSF-1 
would result in raising the embankments and expanding the footprint and tailings capacity of the 
existing Duckwood TSF as shown in Appendix L, Alternatives Analysis. TSF-2 would result in 
construction of a second TSF immediately northwest of the existing Duckwood TSF (Appendix L). 
TSF-3 would result in construction of a second TSF southeast of the existing TSF in the Buffalo Creek 
watershed (Appendix L). Table 2-7 summarizes the results of the alternatives screening analysis in 
relation to tailings storage capacity, impacts on wetlands and streams, total land disturbance, 
watersheds affected, distance from the Mill site, final embankment elevation, tailings basin area, and 
reclaim pond/stormwater storage area. 
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Figure 2-14. TSF Alternatives  
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Table 2-7. Screening Analysis of TSF Alternatives and Currently Authorized TSF  

Criteria 

Currently 
Authorized 
TSF  

TSF-1  
(Proposed Action) 
+ additional (total)  

TSF-2 
+ additional 
(total)  

TSF-3 
+ additional 
(total)  

Tailings Storage Capacity  
(M tons)  

40  +32 (72)  +32 (72)  +34 (74)  

Direct Wetlands Impacts 
(acres)  

–  13.2  30.4  38.4  

Direct Stream Impacts  
(linear feet)  

–  6,643  7,875  8,512  

Total Land Disturbance 
(acres)  

479  +153 (632)  +360 (839)  +420 (899)  

Watersheds Directly 
Affected  

Camp Branch 
Creek 

Camp Branch Creek  Camp Branch 
Creek  

Buffalo Creek  

Distance to Mill Site (miles)  1.1 1.1 2.1  1.1 
Final Embankment 
Elevation (feet)  

630 670 700 630 

Tailings Basin Area (acres)  283   +18 (301)  +143 (426)  +228 (511)  
Reclaim Pond/Stormwater 
Storage Area (M gal)  

1,100 +0 (1,100) +839 (1,939) +859 (1,959)  

Tailings Storage Facility 
Capital Construction Cost  

– $60,000,000  $165,100,000  $141,700,000  

Source: OceanaGold 2021. 
M gal = million gallons. 

TSF-1 is the least impactful alternative for this facility based on the following rationale. Adding 40 
feet of height to the existing TSF would avoid impacts on 17 to 25 acres of waters of the United 
States when compared to creating a second TSF under TSF-2 and TSF-3. This expansion of existing 
facilities would also save on construction and operational costs and would minimize operational and 
environmental risks associated with installing, managing, and maintaining two separate sets of the 
following. 

 Tailings slurry/reclaim water pipelines 

 Containment dikes 

 Lined seepage collection systems 

 Storage and pumping systems 

Avoiding duplication of these facilities not only simplifies management and reduces risks during 
operations, but it also simplifies site closure and long-term management/maintenance and thereby 
minimizes long-term environmental risk. 
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TSF-1 is also better suited for safety reasons in the unlikely event of a TSF dam breach. Haile noted 
the following (Haile Gold Mine, Inc. 2019): 

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. There are 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. 

Neither TSF-2 or TSF-3 would be reasonable or practicable due to the greater long-term safety and 
environmental risks and substantially higher capital construction costs compared to TSF-1. 

2.6.2 West Potentially Acid Generating Overburden Storage 
Area Alternatives  

The Proposed Project would generate additional PAG overburden that would need to be stored in 
existing, modified, and/or new facilities. Designs for expanding the existing Johnny’s PAG facility to a 
West PAG facility discussed herein, and modifying and expanding the Robert OSA to the East PAG 
facility discussed in Section 2.6.3, East PAG Overburden Storage Area Alternative have all been 
evaluated by USACE.  

Haile plans to expand the West PAG OSA, which is currently in operation and known as Johnny’s 
PAG. This expansion would increase the overall PAG storage capacity from 100.6 M tons to 
approximately 150.1 M tons. Haile’s planned expansion of the West PAG storage facility can provide 
only 95.8 tons of storage because it is surrounded by the Mill to the north, the open pits to the east 
and south, and the Kershaw Correctional Institution to the west.  

To incorporate the proposed mine expansion activities, the following alternatives have been 
evaluated by USACE using the assessment criteria below while trying to achieve the objectives 
stated in Section 2.3.2.3, Overburden Storage Areas. 

 Maximize storage considering constraints from existing infrastructure.  

 Incorporate Johnny’s PAG and parking lot low grade stockpile into design.  

 Minimize wetland and stream disturbance. 

 Avoid disturbance to additional drainage districts. 

 Minimize total surface disturbance. 

 Minimize hauling distance. 

 Minimize visual impacts.  

 Maintain minimum 100-foot setback from roads and properties. 

 Allow placement of saprolite closure cap. 

 Minimize operating and maintenance cost. 

 Minimize capital cost for construction. 
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2.6.2.1 Screening Analysis of West Potentially Acid Generating 
Alternatives 

Three different configurations (alternatives) for the West PAG site for the Proposed Project have 
been evaluated by USACE. WPAG-1, WPAG-2, and WPAG-3 are shown in Appendix L, Alternatives 
Analysis. Table 2-8 summarizes the results of the alternatives screening analysis in relation to total 
surface disturbance, geomembrane-lined area, PAG capacity, reclaimed water storage, wetlands and 
stream disturbance, final elevation, and construction costs. The three West PAG alternatives are 
shown in Figure 2-15. 

Table 2-8. Screening Analysis of West Potentially Acid Generating Alternatives  

Criteria  
Currently 
Authorized  WPAG-1  

WPAG-2 
(Proposed 
Action) WPAG-3 

Total Surface Disturbance (acres)  –  209  199  224  
Geomembrane Lined Area (acres)  –  218  197  209  
PAG Capacity (M tons)  –  102.2  98.4  95.8 
Reclaimed Water Storage (M gal)  –  50  50  50  
Wetland Disturbance (acres)  – 17.2  16.7  16.7  
Stream Disturbance (linear feet)  – 95.9  95.9  95.9  
Final Elevation (feet amsl)  – 800  800  800  
Construction Cost  – $36,600,000  $35,800,000  $45,000,000  

Source: OceanaGold 2021. 
M gal = million gallons  

As indicated in Appendix L, Alternatives Analysis, Haile originally proposed WPAG-3 because it had 
the greatest planned PAG storage capacity of 95,800,000 tons and would avoid impacts on 0.5 acre 
of waters of the United States compared to WPAG-1. The WPAG-3 alternative also incorporated 
Johnny’s PAG and Parking Lot low-grade stockpile while maintaining a 100-foot setback from US 
601 and adjacent properties, and a 250-foot setback from ultimate pits. The additional storage 
capacity north of the WPAG-2 footprint (i.e., thumb-shaped footprint along US 601) was included in 
the WPAG-3 design to serve as temporary storage for low-grade ore and potential backup 
permanent PAG storage. However, Haile now intends to use the additional (thumb-shaped) area for 
constructing the 541 Pond (a Contact Water Storage Pond for the West PAG that helps to avoid 
expansion of the 19 Pond), rendering the WPAG-3 impracticable. Because the 541 Pond area is no 
longer part of the West PAG storage facility footprint, Haile’s currently proposed alternative for the 
West PAG is essentially the WPAG-2 design, which results in the same waters of the United States 
impacts as WPAG-3 and less total disturbance (OceanaGold 2021). WPAG-1 would not be reasonable 
due to its greater area of wetland disturbance and overall disturbance relative to the other 
alternatives.  
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Figure 2-15. West PAG Alternatives 
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2.6.3 South Overburden Storage Area Alternatives 
Haile proposes to expand the green OSA capacity from approximately 132.7 M tons to approximately 
209.4 M tons by creating a large green OSA along the southern border of the mine boundary, called 
South OSA. The South OSA would consume the existing Hayworth OSA. The planned Hilltop OSA 
from the 2014 FEIS would not be constructed and would be eliminated under the Proposed Action. 
To incorporate the proposed mine expansion activities, USACE evaluated the alternatives using the 
assessment criteria below while trying to achieve the objectives stated in Section 2.3.2.3, Overburden 
Storage Areas. 

 Increase aboveground storage capacity to 207 M tons (excluding TSF). 

 Maximize existing OSA facilities as practicable: 

 James – 14.7 M tons 

 Ramona – 39.9 M tons 

 Hayworth 1 and 2 – 37 M tons 

 Minimize wetland and stream disturbance.  

 Minimize total surface disturbance. 

 Minimize hauling distance. 

 Maintain minimum 100-foot setback from Lancaster/Kershaw County Line. 

 Minimize visual impacts. 

 Minimize property acquisitions.  

 Minimize operating and maintenance costs. 

 Minimize capital cost for construction.  

2.6.3.1 Screening Analysis of South Overburden Storage Area 
Alternatives 

USACE evaluated three different configurations (alternatives) for the South OSA for the Proposed 
Project (Figure 2-16). SOSA-1, SOSA-2, and SOSA-3 are presented in Appendix L, Alternatives 
Analysis. Table 2-9 summarizes the results of the alternatives screening analysis in relation to total 
surface disturbance, storage capacity, wetlands and stream disturbance, maximum height, and 
construction costs.  
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Figure 2-16. South OSA Alternatives 
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Table 2-9. Screening Analysis of South Overburden Storage Area Alternatives  

Criteria  

Currently 
Authorized 
OSA  SOSA-1  SOSA-2  

SOSA-3  
(Proposed 
Action) 

Total Surface Disturbance (acres)  – 395  375  452 
Storage Capacity (M tons)  – 287  166  152.4 
Wetland Disturbance (acres)  – 70.9  65.0 45.7 
Stream Disturbance (linear feet)  – 8,952  7,940 4,037 
Maximum Elevation (feet amsl)  – 950  820 750 
Construction Cost  – $6,500,000  $6,000,000 $7,200000 

Source: OceanaGold 2021. 

By extending Hayworth OSA, SOSA-3 increases green storage capacity by at least 152.4 M tons. 
SOSA-3 would avoid impacts on 19 to 23 acres of waters of the United States when compared to 
SOSA-1 and SOSA-2. The extended design has a lower elevation than the other alternatives, 
minimizing visual impact. SOSA-3 also minimizes additional land acquisitions and meets setback 
requirements. 

Neither SOSA-1 or SOSA-2 would be reasonable or environmentally preferable due to the greater 
area of wetland and stream disturbance compared to SOSA-3. 

2.6.4 Fresh Water Storage Alternatives 
Haile proposes to expand the fresh water storage area by expanding CWTP capacity from 
approximately 1,200 gpm to approximately 2,400 gpm. To incorporate the proposed mine 
expansion activities, USACE evaluated the alternatives using the assessment criteria below while 
trying to achieve the objectives stated in Section 2.3.6, Water Management (Surface Water and 
Groundwater). 

 Provide a permanent fresh water storage solution. This will be required for the Mill during dry 
years. 

 Reduce potential for flooding of pits during extreme weather events. 

 Maintain water flow in Haile Gold Mine Creek for aquatic life. 

 Minimize wetland and stream disturbance.  

 Replace the permitted 50,000,000-gallon Utility Pond, which was eliminated by Parking Lot low-
grade stockpile. 

 Minimize cost for temporary structures. 

2.6.4.1 Screening Analysis of Fresh Water Storage Alternatives 
Three different alternatives for the fresh water storage options were evaluated by USACE for the 
Proposed Project (Figure 2-17). FWSA-1, FWSA-2, and FWSA-3 are shown in Appendix L, 
Alternatives Analysis. Table 2-10 summarizes the results of the alternatives screening analysis in 
relation to embankment disturbance, water storage capacity, wetlands and stream disturbance, final 
elevation, flood protection, and construction costs. 
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Figure 2-17. Fresh Water Storage Alternatives 
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Table 2-10. Screening Analysis of Fresh Water Storage Area Alternatives  

Criteria  

Currently 
Authorized 
FWSA  FWSA-1  FWSA-2  

FWSA-3  
(Proposed 
Action)  

Embankment Disturbance (acres) – 48  24  22  
Storage Capacity (M gal)  – 97  102  28/190.6 a 
Wetland Disturbance (acres)  – 13.5  0  6.0  
Stream Disturbance (linear feet)  – 4,875  0  2,740 
Final Elevation (feet amsl)  – 491.5  545  470/493 a 
Flood Protection (yes/no)  – Yes (w/ diversion 

channel)  
No  Yes  

Construction Cost – $3,700,000  $1,900,000  $4,500,000  
Source: OceanaGold 2021. 
a  Emergency capacity for extreme weather conditions and temporary storage (i.e., 30 days or less post storm). At 
470 feet amsl = 28M gallons; at 493 feet amsl = 190.6M gallons. 
M gal = million gallons.  

FWSA-3 is the Proposed Action with the primary justifications being that additional water storage is 
needed for the Proposed Project. FWSA-3 would provide critical protection of the open pits 
immediately downgradient from flooding during extreme weather events, which have been affecting 
mine operations with increasing frequency. This helps to ensure the safety of mine employees 
working within those pits and would ensure operations could continue and not be substantially 
affected by high precipitation events. In October 2019, SCDHEC issued Dam and Reservoirs Safety 
Permit DAM000207 v.1.0 for construction of a retention structure in the upper reaches of Haile Gold 
Mine Creek, which was subsequently constructed by Haile and approved for operation by SCDHEC 
on July 29, 2020. The retention structure is based on the FWSA-3 design; however, filling and 
storage of fresh water in a reservoir is a component of the Proposed Action and requires 
authorization from USACE through a Section 404 permit. 

FWSA-2, while affecting less waters of the United States, offers no protection from pit flooding, 
which is a primary concern given the increasing frequency of extreme weather events, and FWSA-2 
does not provide sufficient water resources to meet the proposed expansion activities. For these 
reasons, FWSA-2 would not be reasonable or practicable. FWSA-1 would not be reasonable or 
environmentally preferable because it would result in approximately double the area of 
embankment, stream, and wetland disturbance than FWSA-3. FWSA-3 also would provide sufficient 
operational make-up water for operations. 

2.6.5 Horseshoe Deposit Alternatives 
The Haile Gold Mine is currently an open-pit mining operation, and the Proposed Project includes 
plans to initiate mining activities to access mineralization known as the Horseshoe Deposit that 
extends below and outside of the pit extents. To evaluate these alternatives, USACE used the 
assessment criteria below, while trying to meet the objectives of accessing the Horseshoe Deposit as 
outlined in Section 2.3.3, Proposed Underground Mining at Horseshoe Deposit. 

 Minimize impacts on current mining operations. 

 Minimize surface area impacts. 
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 Minimize amounts of overburden generated. 

 Reduce the amount of double handling of material. 

 Minimize reclamation impacts. 

2.6.5.1 Screening Analysis of Horseshoe Deposit Alternatives 
Three different alternatives for the Horseshoe Deposit mining options have been evaluated by 
USACE for the Proposed Project (Figure 2-18). Alternative HD-1 is the Proposed Action for 
underground mining of the Horseshoe Deposit as described in Section 2.3.3, Proposed Underground 
Mining at Horseshoe Deposit. Alternative HD-2 is a combination of partial open pit mine to the upper 
level of the Horseshoe Deposit with a highwall portal to an underground mine operation. Alternative 
HD-3 is a full open pit to mine the Horseshoe Deposit. HD-1, HD-2, and HD-3 options are shown in 
Appendix L, Alternatives Analysis. Table 2-11 summarizes the results of the alternatives screening 
analysis in relation to strip ratio, overburden, impacts on mining operations and construction costs.  
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Figure 2-18. Horseshoe Deposit Alternatives 
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Table 2-11. Screening Analysis of Horseshoe Deposit Alternatives 

Criteria 
Currently 
Authorized HD 

HD-1 Proposed 
Action HD-2  HD-3 

Strip Ratio  - NA 17.1:1 26.2:1  
Overburden (M tons)  - 4 74 103 
Total Land Disturbance (acres)  - 15.6 202 556.6 
Impacts on Mining Operations  - NA Major Major 
Capital Construction Cost (M) - $81.06 $124.86 $153.70 

Source: Haile Gold Mine, Inc. 2020b.  
M = million; NA = not available. 

HD-1 is the Proposed Action as underground mining methods typically are used where the 
concentration of gold in the mineral-bearing ore is higher, and smaller volumes of ore can be 
extracted with underground mining methods to yield financially feasible quantities of gold. The ore 
concentration in the Horseshoe Deposit was determined by Haile to be economically viable for 
underground mining methods, which creates less surface disturbance and could reduce potential 
impacts on wetlands and other waters of the United States compared to HD-2 and HD-3.  

Alternative HD-2, the partial pit alternative, would have a strip ratio of 17.1:1 with an estimated 
amount of overburden of 74 M tons of green and yellow material. This alternative would require 
another PAG storage facility to store 41 M tons. Alternative HD-2 would result in more surface 
disturbance compared to Alternative HD-1 and would not be reasonable or practicable due to the 
volume of excess overburden created.  

Alternative HD-3, the full open pit alternative, would have a strip ratio of 26.2:1 resulting in an 
estimated amount of overburden of 103 M tons of green and yellow material. This alternative would 
result in the maximum amount of surface disturbance, including removal of Hayworth OSA, 
Hayworth GMSA, 465 Pond, and the fresh water storage area. Alternative HD-3 would not be 
reasonable or practicable due to the substantial amount of overburden required to access the 
Horseshoe Deposit and the disruption to current mining operations due to the removal of existing 
mine facilities.  
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