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1.0 INTRODUCTION 

This Engineering Evaluation and Cost Analysis (EE/CA) describes alternatives to mitigate the 
primary source of ongoing environmental damage and potential human health risk at the 
abandoned Blue Ledge Mine site (the Site). This EE/CA summarizes the basis for a removal 
action, considers a range of potential removal alternatives, and recommends a preferred removal 
action. URS Corporation (URS) prepared this document for the US Forest Service, Department 
of Agriculture (USFS) under the terms of the USFS request for proposal (RFP) RFP-27-06-113 
(USFS, 2006).  

1.1 Site Location and Description  

The Site is an abandoned mine located within the Rogue River-Siskiyou National Forest in 
northern California, approximately three miles south of the Oregon border.  Figure 1-1 shows the 
Site location.  For purposes of implementing a removal action the Site is identified, as in the 
National Contingency Plan (NCP), to be the areal extent of contamination and all suitable areas 
in close proximity to the contamination necessary for implementation of the response action. The 
Site is identified generally as the work areas as necessary and required to complete the proposed 
action, including, but is not limited to, the following:  

 private patented land parcel,  

 the waste piles themselves, the identified repository site, identified and possible nearby 
storage areas and laydown areas,  

 private and Forest Service roads near the mine site, as necessary to access working areas 
including the waste rock piles, the repository, storage areas,  

 and Joe Creek and the downstream reaches. 

The mine was discovered in 1898 and was active from 1904 until approximately 1930 
(Environment International Ltd., 2002). The mine operation included at least five productive 
mine adits and several prospect adits. Copper, zinc, silver and gold ores were extracted from 
sulfide deposits and shipped from the Site, reportedly to the nearby historic town of Copper (now 
submerged beneath the Applegate Reservoir), and then to a former smelter in Tacoma, 
Washington.  

The mine site lies at the upper headwaters of the Joe Creek watershed on a steep generally north-
facing hillslope above the confluence of Joe Creek and an unnamed tributary to Joe Creek. Joe 
Creek flows north to Elliott Creek, which in turn is a tributary to the Middle Fork of the 
Applegate River.  

The small community of Joe Bar is located downstream of the Site just downstream of the 
confluence of Joe Creek with Elliott Creek (Figure 1-2; Appendix A, photo 1). The Joe Bar 
community consists of approximately four dwellings and approximately six year-round or part-
time residents. 

The Applegate River flows north across the California-Oregon border to the Applegate 
Reservoir. The Applegate Reservoir was first filled in 1980. From the reservoir, the Applegate 
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River flows to the Rogue River near Grants Pass, Oregon. Figure 1-2 shows the Site 
surroundings. 

Sulfide-rich waste rock was discarded on the hillsides below the adits. Over time, the waste rock 
has eroded and leached acidity and metals to Joe Creek and to Elliott Creek farther downstream. 
Section 2.4.1 provides the updated estimate of waste rock remaining at the Site to be 70,000 tons. 
Photos 2 through 11 (Appendix A) show examples of the waste rock piles. 

There are four distinct waste rock areas, referred to as waste rock piles (WRP). WRP-1 through 
WRP-4 (Figure 1-3). Waste rock piles WRP-1 and WRP-2 comprise most of the waste rock. 
Two smaller piles, WRP-3 and WRP-4, are located within 1,000 feet of the main piles. An 
eroded access road traverses the middle part of WRP-1 (Appendix A, Photo 9). 

Stormwater and snow melt from the mine area drain through ephemeral drainageways to Joe 
Creek. The drainageway through the main waste rock area passes through a log dam constructed 
when the mine was active (Figure 1-3). Photo 12 (Appendix A) shows the log dam. Upstream of 
the log dam is a stormwater detention basin that the US Environmental Protection Agency (EPA) 
built during their previous removal action at the Site in 2006. The detention basin was full of 
sediment at the time of URS’ observations in 2008.  

Mines that exploit mineralized sulfide deposits are common sources of sulfuric acid and 
dissolved metals. Water that discharges from adits, percolates through the waste rock, or 
becomes entrained in groundwater can be high in acidity and dissolved metals. Such impacted 
surface water and groundwater is referred to as acid mine drainage (AMD). Both the acidity and 
the dissolved metals in AMD are harmful to aquatic and terrestrial natural resources and 
potentially harmful to humans. AMD from the Site has impacted surface water, stream 
sediments, and groundwater near the Site. Photos 13 through 16 in Appendix A show examples 
of the impacts. The Site Inspection report (SI) documents the Site conditions and the extent of 
contamination, and the risks to human health and the environment posed by the Site (URS, 
2009a). A removal action is warranted to mitigate the environmental damage being caused by the 
AMD associated with the waste rock piles. 

1.2 EE/CA Approach 

This report summarizes the Site conditions, risk evaluations, rationale for a removal action, 
alternatives analysis, and cost estimates to conduct a non-time-critical removal action (also 
referred to as a response action) under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). The EE/CA identifies the objectives of the removal 
action and provides a framework for evaluating and selecting alternative technologies. This 
EE/CA follows EPA guidance (EPA, 1993) and the outline specified by the USFS (2006). The 
EE/CA also follows guidance provided by the EPA in its Abandoned Mine Site Characterization 
and Cleanup Handbook (EPA, 2000a). The EPA developed the Handbook as a resource for 
project managers working on addressing the environmental concerns posed by inactive mines 
and mineral processing sites. 
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The EE/CA does the following:  

 Summarizes the nature and extent of contamination as described in the SI report (URS, 
2009a). 

 Summarizes the results of the human health and environmental risk evaluations. 
 Identifies removal action objectives (RAOs). 
 Identifies general response actions. 
 Screens treatment technologies against the criteria of effectiveness, implementability, and 

applicability.  
 Assembles, develops, and compares removal action alternatives on the basis of 

effectiveness, implementability, and estimated cost. 
 Recommends an alternative that meets the RAOs. 
 




