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1.0 INTRODUCTION 

This Feasibility Study (“FS”) was prepared by Environmental Resources 
Management, Inc. (“ERM”) on behalf of Ginn Battle North, LLC (“Ginn 
Battle North”) to evaluate remedial technologies and long-term remedial 
action alternatives intended to reduce, mitigate and monitor impacts at 
the parcel known as the “North Property”.  The North Property 
encompasses a portion of the Eagle Mine Superfund Site, (“Eagle Mine 
Site”), which was designated as a Superfund site and placed on the 
National Priorities List (“NPL”) in 1986 by the U.S. Environmental 
Protection Agency (“EPA”), due to the impacts of historical mining 
activities on the metal concentrations in surface water of the Eagle River.  
The Eagle Mine Site was once the primary mine in the Battle Mountain 
district, which now includes abandoned mining and ore processing 
facilities located along the banks of the Eagle River.  

This FS describes the procedures for identifying and screening potentially 
applicable technologies, selecting and combining these technologies into 
remedial alternatives, and evaluating and selecting a remedial alternative 
as the preferred corrective action measure for the North Property.  The 
alternatives evaluated in the FS will provide the basis for the Colorado 
Department of Health and Environment (“CDPHE”) and EPA to prepare a 
Proposed Plan and Record of Decision (“ROD”) for remedial actions 
under Operable Unit 3 (“OU-3”) of the Eagle Mine Site to address the 
proposed reuse of the Site. The FS was prepared in accordance with 
Comprehensive Environmental, Response, Compensation, and Liability 
Act (“CERCLA”) guidelines and standards. 

Nine remedial alternatives, utilizing various remedial technologies and 
construction techniques evaluated in this FS, were developed to address 
the impacts at the North Property.  These alternatives include: 

• Alternative 1 – No Action; 

• Alternative 2 – Selected Excavation/Grading/Soil Cover with 
Concrete Cap; 

• Alternative 3 – Selected Excavation/Grading/Evapotranspiration  
(“ET”) Cover; 

• Alternative 4 – Selected Excavation/Grading/Soil Cover with 
Membrane Liner; 

• Alternative 5 – Selected Excavation/Grading/Reservoir Complex 
Liner/Interceptor Trench/Water Treatment; 
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• Alternative 6 – Selected Excavation/Grading/ Complex 
Liner/Leak Detection; 

• Alternative 7 – Interceptor Trench/Water Treatment System; 

• Alternative 8 – Demolition of Structures; and 

• Alternative 9 – Institutional Controls and Monitoring. 

Each of these alternatives along with combinations of various alternatives 
were evaluated and selected to address impacts within each of the North 
Property areas of concern.  No one alternative was selected to address the 
impacts for the entire North Property. 

In addition to this FS, ERM and Terra Technologies completed a Human 
Health Risk Assessment (Human Health Risk Assessment, Bolts Lake Area and 
Areas within OU-1 of Eagle Mine Site) dated February 2007 (“HHRA”) 
(ERM, 2007) and ERM prepared a Remedial Investigation Report (Remedial 
Investigation Report, Bolts Lake Area and Areas within OU-1 of Eagle Mine 
Site) (“RI”) (ERM, 2006) for the North Property.  Data collected and 
evaluated as part of these reports was utilized to develop the various 
remedial alternatives evaluated in the FS. The HHRA and RI provide 
detailed discussion of the nature and extent of contamination as well as 
the effect of site receptors.  These reports should be consulted for a 
detailed evaluation of environmental issues on the North Property.   

This FS is presented in six sections.  The six sections included in the FS are 
described below: 

• Section 1.0 presents the site background and summarizes the 
information collected during the RI and Risk Assessment; 

• Section 2.0 presents the development of remedial action objectives 
and general response actions; 

• Section 3.0 presents the development and screening of the remedial 
alternatives;   

• Section 4.0 presents a detailed analysis of the remedial alternatives 
using seven evaluation criteria; 

• Section 5.0 evaluates the alternatives for each specific location in 
the North Property; and 

• Section 6.0 provides a summary of the references cited throughout 
the FS. 
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1.1 SITE BACKGROUND AND HISTORY 

1.1.1 North Property Layout 

The North Property includes the following areas: The Old Tailings Pile 
(“OTP”), Rex Flats, Maloit Park, Roaster Pile #5, and the Consolidated 
Tailings Pile (“CTP”) areas, which were part of the Eagle Mine operations.  
The North Property also includes Bolts Lake, which is located between the 
CTP and OTP and is currently drained, and the Highlands Area, both of 
which are immediately adjacent to the Eagle Mine Site features and are 
part of the remedy enhancement and retrofit measures necessary to meet 
human health standards.  As shown in Figure 1, the North Property 
includes the following features: 

1) CTP including the ground water extraction trenches, surface water 
diversion, the north and south surface water diversion trenches, 
and the Water Treatment Plant (“WTP”);  

2) Bolts Lake, which is located between the CTP and OTP; 

3) Tailings Slurry Pipeline located immediately south of the OTP;  

4) Highlands Area located immediately west of the OTP; 

5) Eagle River, which flows northward between the OTP and Rex 
Flats and which forms the boundary between the OTP and Rex 
Flats; 

6) Mine Water Transport Pipeline that is elevated on a wood trestle, 
and extends north-south through Rex Flats; 

7) Ground water monitoring system; 

8) Surface water diversion trenches at the OTP and Highlands Area 
including Bolts Ditch; and 

9) Sump #3 area in the OTP. 

1.1.2 Eagle Mine Historical Mining Activities 

The history of the Eagle Mine Site, with respect to the Operable Unit 1 
(“OU-1”) area, is summarized below (CDPHE, 2005A)  (E-Quest, 1991), 
(Warren and Pedersen, 2003), (USGS, 1978), (CH2M Hill, 1984), (EPA, 
2000A).  OU-1 and Operable Unit 2 (“OU-2”) were developed under the 
EPA’s Feasibility Study Addendum (“FSA”).  OU-1 includes the CTP, 
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OTP, Rex Flats, and Roaster Pile #5 at the Eagle Mine Site.  The past 
investigation and current remediation effort by others focuses on the 
transport of metals to the Eagle River and to ground water.   

The Eagle Mine is situated along the Eagle River approximately 3 miles 
south of the North Property.  Mining activities at the Eagle Mine began in 
1879 and continued until 1984.  Historically, several mines were operating 
in this area which were combined to form the Eagle Mine.  The primary 
metals mined included zinc, gold, silver, lead, and copper.   

During the early production history of these mines, the silver, lead, and 
gold ores were initially shipped to smelters in Leadville for processing.  
Zinc ore milling began at the Eagle Mine near Belden, a railroad siding in 
the Eagle River Valley, around 1905.  The zinc ore was initially processed 
using magnetic separation and roasting techniques, and later using 
flotation techniques that produced tailings materials.  These tailings were 
placed within the Eagle Mine Site.   

On December 30, 1977, the New Jersey Zinc Company announced 
permanent closure of zinc mining and milling activities at the Eagle Mine.  
The underground mill, near Belden, was “partially dismantled and 
converted to a wastewater treatment plant for acid mine drainage” 
(CH2M Hill, 1984).  Between 1977 and November 1981, intermittent 
mining continued primarily for silver ore with a reduced work force 
(Dames and Moore, 1985) (CH2M Hill, 1984).  Because of the conversion of 
the underground mill, milling no longer took place and no tailings were 
generated, since raw ore was transported offsite for processing after 1977 
(CH2M Hill, 1984).  After 1977, ore was sold to custom smelters (Dames 
and Moore, 1985). 

From November 1981 to September, 1983, “the mine was on inactive 
status with a skeleton crew of 15 workers to operate the wastewater 
treatment facility and to carry out general maintenance” (D’Appolonia, 
1983).  In September, 1983, Glenn Miller purchased the mine from Gulf & 
Western and resold a portion of the Eagle Mine Site to Battle Mountain 
Corporation, a Colorado corporation owned by Thomas Nevis.  For about 
6 months, Mr. Miller “mined silver ore which was shipped to Leadville for 
processing” (Dames and Moore, 1985). 

1.1.3 Tailings Disposal History 

Tailings disposal at the Eagle Mine dates back to at least 1914 when the 
United States Forest Service issued permits to the Eagle Mine “to dump 
tailings from a (roaster) mill in an 8 acre area above the Eagle River” to the 
west, in the Roaster Pile drainage at Belden (CH2M Hill, 1984).  The 
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