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Executive Summary 

This engineering evaluation/cost analysis (EE/CA) report addresses the removal of mine 
waste that was used to construct Bureau of Indian Affairs (BIA) Road 120 (BIA 120), the 
primary access road to the Elem Indian Colony (EIC). EIC is located adjacent to the Sulphur 
Bank Mercury Mine (SBMM) Superfund Site. When the BIA constructed housing within EIC 
in the 1970s, a paved roadway was constructed connecting Sulphur Bank Drive to EIC, 
which was designated as BIA 120. During construction, mine waste from SBMM was used 
as fill material for the BIA 120 roadway sub-base and all roadways throughout EIC. 

This EE/CA has been prepared to support a non-time-critical removal action (NTCRA) 
under the Comprehensive Environmental Response, Compensation, and Liability Act. This 
EE/CA identifies the removal action objectives of the removal actions; assembles viable 
removal action alternatives; and analyzes the effectiveness, implementability, and cost of 
various cleanup alternatives that satisfy the removal action objectives. Removal action 
alternatives are developed and evaluated to address the mine waste that was used to 
construct BIA 120.  

The U.S. Environmental Protection Agency (EPA) conducted several investigations within 
EIC to assess the location, volume, and metals concentrations in the mine waste. In 1992, 
EPA collected samples to verify the presence and location of mine waste in the community 
and determine if metals concentrations in fill material exceeded natural background 
concentrations. In response to elevated concentrations of metals detected in mine waste 
within EIC, EPA performed a removal action in 1997. The removal action consisted of 
excavating mine waste from the surface of nine residential lots and replacing the surface 
soils with clean fill material. After the 1997 removal action, mine waste from SBMM still 
remained within EIC. An additional soil sampling investigation was conducted by EPA in 
2002, to supplement existing chemical data from the previous investigation and more fully 
characterize the chemical nature, volume, and areal extent of the mine waste used as 
residential lot fill or road base within EIC. 

EPA’s 1994 draft remedial investigation/feasibility study (RI/FS) (EPA, 1994) for SBMM 
determined that mercury, arsenic, and antimony are the contaminants of concern associated 
with mine wastes and contaminant discharges from the SBMM site. The cleanup goals for 
BIA 120 are based on a residential land use scenario because of the potential for future 
residential use near BIA 120. Site-specific cleanup goals of 80 mg/kg mercury and 23 mg/kg 
arsenic have been determined to be protective of human health for residential exposure. 
Previous removal actions within EIC have used the Region 9 residential preliminary 
remediation goal of 31 mg/kg for antimony (CH2M HILL, 2005). The extent of the removal 
action was determined by using (1) the screening levels in conjunction with analytical 
results of samples collected during the 2005 BIA 120 soil sampling (CH2M HILL, 2006) 
within the BIA 120 right-of-way (ROW) and (2) visual observations of mine waste. The 2002 
soil sampling investigation indicates that BIA 120 is underlain by mine waste. From the 
residential area to the western end of the Northwest Waste Rock Pile (NWWRP), 
approximately 2,500 cubic yards of mine waste are present under the paved roadway and 
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exposed on the shoulders of BIA 120. From the eastern end of the NWWRP to the junction of 
BIA 120 with Sulphur Bank Drive, approximately 23,400 cubic yards of mine waste are 
present under this segment of BIA 120 (outside the property limits of EIC). Mine wastes 
were also present in the gravel materials used for surfacing several unpaved roads 
within EIC.  

In October 2005, an EE/CA was developed for EIC and BIA 120. As part of the EE/CA 
performed at that time, a pre-design field investigation was conducted to further define the 
extent of mine waste present within EIC and along BIA 120. The results indicated the 
average depth of mine waste at the centerline of BIA 120 was 5.7 feet, and mercury and/or 
arsenic concentrations exceeded the residential screening level in 35 of the 41 borings. 

From May to December 2006, a NTCRA was performed to remove mine waste within EIC. 
Because of budget constraints and increases in expected mine waste volume within EIC, by 
the completion of mine waste removal within EIC (referred to as Phase 1 of the NTCRA), 
insufficient funding was available to complete mine waste removal along BIA 120 (referred 
to as Phase 2 of the NTCRA). A cultural resource survey of the area potentially affected by 
waste removal along BIA 120 was conducted in June 2009, and a summary of the resulting 
report is provided in Appendix A. 

The primary objectives of conducting a removal action along BIA 120 are as follows: 

• Reduce the long-term potential for exposure to current and potential future residents 
and potential future construction workers with mercury, arsenic, or antimony associated 
with mine waste from SBMM that was placed along BIA 120. The potential for exposure 
to the solid mine waste is through incidental ingestion of surface soils, inhalation of 
chemicals adsorbed by airborne dust, dermal exposure to trace metals in exposed soil, 
and inhalation of volatile mercury.  

• Reduce contact with mine wastes along BIA 120 that contain metals above risk-based 
action levels in a manner that is consistent with a final remedy for the site. 

An additional objective is to minimize disruption to EIC residents and cultural resources 
during the removal action. 

The scope of the removal action is to reduce exposure to current and potential future 
residents and construction workers with mine waste present along BIA 120 by use of one or 
a combination of general response actions (see Section 3.4). The areas where mine waste is 
present and which will be addressed in this removal action are roadway shoulders, utility 
trenches, and roadway sub-base, as identified by the soil sampling program undertaken in 
2005 (CH2M HILL, 2006) and described in Section 2. The mine waste removal action will 
also serve as a final step for addressing the potential exposure to residents with mine waste 
along BIA 120, with the exception of the NWWRP, which will be addressed as part of the 
Operable Unit 1 (OU-1) remedy. The NWWRP is located near BIA 120, but it is included in 
OU-1 of SBMM. Therefore, removal of mine waste from the NWWRP will be evaluated as 
part of the OU-1 remedy. 

Seven alternatives were developed and evaluated for BIA 120, including the No Action 
Alternative and six action alternatives, with varying levels of pavement overlay and 
excavation. Three of the action alternatives propose different actions for the segment of 
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SECTION 3 

Identification of Removal Action Objectives 

As described in Section 2, soil sampling conducted along BIA 120 has established that mine 
waste originating from SBMM is present in nearly all locations within the subgrade of the 
roadway and the majority of the roadway shoulder. Elevated concentrations of mercury, 
arsenic, and antimony above health-based concentrations are typically associated with the 
mine waste. This section describes the objectives, cleanup goals, and scope of a removal 
action to be conducted to address the mine waste present along BIA 120. 

RAOs are statements that define the extent to which sites require cleanup to protect human 
health and the environment. These objectives reflect the contaminants of concern, exposure 
routes and receptors, and acceptable contaminant concentrations for soils at the removal 
action site. 

3.1 Objectives of Removal Action 
The primary objectives of conducting a removal action along BIA 120 are as follows: 

• Reduce the long-term potential for exposure to current and potential future residents 
and potential future construction workers with mercury, arsenic, or antimony associated 
with mine waste from SBMM that was placed along BIA 120. The potential for exposure 
to mine waste is through incidental ingestion of surface soils, inhalation of chemicals 
adsorbed by airborne dust, dermal exposure to trace metals in exposed soil and dust, 
and inhalation of volatile mercury.  

• Reduce contact with mine wastes along BIA 120 that contain metals above risk-based 
action levels in a manner that is consistent with a final remedy for the site. 

An additional objective is to minimize disruption to EIC residents and cultural resources 
during the removal action. 

3.2 Cleanup Goals  
EPA’s 1994 RI/FS (EPA, 1994a) for SBMM determined that mercury, arsenic, and antimony 
are the contaminants of concern associated with mine wastes and contaminant discharges 
from the SBMM site. The cleanup goals for BIA 120 are based on a residential land use 
scenario because of the potential for future residential use near BIA 120. Site-specific 
cleanup goals of 80 mg/kg mercury and 23 mg/kg arsenic have been determined to be 
protective of human health for residential exposure (EPA, 1994a). The exposure pathways 
that were considered for residents in developing the mercury and arsenic cleanup goals are 
incidental ingestion of surface soils, inhalation of chemicals adsorbed by airborne dust, 
dermal exposure to trace metals in exposed soil and dust, and inhalation of volatile 
mercury. A site-specific risk-based soil action level for antimony was not determined during 
the RI/FS. Previous removal actions within EIC have used the Region 9 residential PRG of 
31 mg/kg for antimony (CH2M HILL, 2005a). Table 3-1 summaries these screening levels 
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and may be used to determine the limits of mine waste removal during the implementation 
of a remedial alternative. 

TABLE 3-1 
Summary of Cleanup Goals 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Analyte Cleanup Goal 

Mercury 80 mg/kg 

Arsenic 23 mg/kg 

Antimony 31 mg/kg 

 
Analysis for antimony was performed during previous EIC sampling investigations, and 
antimony concentrations correlated well with arsenic and mercury concentrations in soil 
samples. For all the soil samples that were analyzed for antimony, arsenic, and mercury, 
antimony concentrations that exceeded the Region 9 residential PRG in soil were always 
associated with arsenic, mercury, or both at concentrations above the residential exposure 
screening level (CH2M HILL, 2006). Therefore, only arsenic and mercury concentrations are 
used to estimate the areas for which remedial alternatives are applied. 

The extent of the removal action was determined by using (1) the screening levels in 
conjunction with analytical results of samples collected during the 2005 BIA 120 soil 
sampling (CH2M HILL, 2006) within the BIA 120 right-of-way (ROW) and (2) visual 
observations of mine waste.  

3.3 Applicable or Relevant and Appropriate Requirements 
This section presents federal and state applicable or relevant and appropriate requirements 
(ARAR) that may govern removal actions at the site. Identification of ARARs is based on 
guidance provided in the CERCLA Compliance With Other Laws Manual (EPA, 1988) and Title 
40 of the Code of Federal Regulations (CFR), Part 300 (National Oil and Hazardous 
Substances Pollution Contingency Plan), Subpart E. For removal actions, ARARs are to be 
attained “to the extent practicable considering the exigencies of the situation” (40 CFR 
300.415(j)). In determining whether compliance with ARARs is practicable, the urgency of 
the situation and the scope of the removal action to be conducted may be considered.  

ARARs consist of two sets of requirements, those that are applicable and those that are 
relevant and appropriate. Applicable requirements are those substantive standards that 
specifically address releases at a site. Relevant and appropriate requirements are those laws 
or regulations that address problems or situations sufficiently similar (i.e., relevant) to the 
circumstances of the proposed response action and that are well suited (i.e., appropriate) to 
the conditions of the site.  

A two-step process is used to determine whether a federal or state requirement is applicable 
or relevant and appropriate. First, the requirement should be analyzed by using the stated 
ARAR definition to determine if it is applicable; if the requirement is applicable, then it is an 
ARAR. If a requirement is not applicable, then a determination should be made as to 
whether it is relevant and appropriate. A candidate requirement must satisfy both the 
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relevant and the appropriate tests to be considered an ARAR. In some cases, a requirement 
may be relevant but not appropriate given site-specific circumstances; such a requirement 
would not be an ARAR. It is also possible for only part of a requirement to be considered 
relevant and appropriate in a given case. If a determination is made that a requirement or 
part of a requirement is both relevant and appropriate, such a requirement is an ARAR and 
should be complied with to the same degree as if it were applicable.  

Federal and state environmental and public health agencies sometimes develop criteria, 
advisories, guidance, and proposed standards that are not legally enforceable but contain 
information that would be helpful in implementing or determining the level of 
protectiveness of selected remedies. These nonpromulgated documents are not ARARs but 
can be categorized as “to be considered” materials (TBC) under 40 CFR 300.400(g)(3). The 
TBCs are meant to complement the use of ARARs and do not supersede the ARARs. 
Because TBCs are not ARARs, their identification and use are not mandatory. However, 
TBCs may be invaluable in deciding how to implement a particular remedy.  

ARARs may be categorized as chemical-specific, action-specific, or location-specific. 
Potential ARARs are presented in Table 3-2.  

3.3.1 Chemical-specific Applicable or Relevant and Appropriate Requirements 
EPA has reviewed federal and state requirements and determined that there are no 
chemical-specific ARARs for soils at SBMM. Site-specific human health risk assessments 
have been performed that identify soil cleanup goals that are protective for human health 
under expected future land use scenarios. Site-specific information on the bioavailability of 
mercury in soils was used to identify the soil cleanup goal for exposure to mercury under 
the expected future land use. The cleanup goals for soils containing antimony and arsenic 
were derived from the Regional Screening Levels, also known as the Region 9 PRGs, and 
expected exposure scenarios under the expected future land use. These risk assessment-
derived goals are used instead of EPA Region 9 PRGs. The Region 9 PRGs are risk based but 
are not based on site-specific factors; they do not consider the expected future land use, 
exposures to multiple chemicals, or multiple exposure pathways.  

3.3.2 Location-specific Applicable or Relevant and Appropriate Requirements 
Location-specific ARARs may restrict activities or limit concentrations of hazardous 
substances solely because of geographical or land use concerns. The following federal and 
state laws and regulations were used to identify potential location-specific ARARs: 

• National Historic Preservation Act. The National Historic Preservation Act (NHPA), 
16 United States Code (USC) 470 et seq., and its implementing regulations, 36 CFR 800, 
require federal agencies to account for any adverse effects that a federal undertaking 
may have on properties listed on the National Register of Historic Places or properties 
eligible for listing on this register.  

• Archeological Resources Protection Act. The Archeological Resources Protection Act, 
16 USC 470 et seq., protects archeological resources from intentional or unauthorized 
excavation, removal, damage, or alteration.  

•  
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TABLE 3-2  
Applicable or Relevant and Appropriate Requirements and To-Be-Considered Guidance 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Source or Authority 
Requirement, Standard, 

or Criterion Type Description Remarks 

Federal Chemical-specific Requirements 

EPA Region 9 Regional Screening 
Levels (i.e., PRGs) 

TBC Human health risk-based screening levels 
used to determine whether levels of 
contamination found at a site may warrant 
further investigation or site cleanup, or 
whether no further investigation or action 
may be required. 

Provides threshold limits for chemicals 
present in soils to protect human health.  

Federal Location-specific Requirements 

Endangered Species 
Act 

16 USC 1531 et seq. Applicable Federal agencies are required under 
Section 7 of the Federal Endangered 
Species Act to insure that their actions do not 
jeopardize the continued existence of a listed 
species or result in destruction of or adverse 
modification of its critical habitat 
(16 USC 1536). If the proposed action might 
affect the listed species or its critical habitat, 
consultation with the U.S. Fish and Wildlife 
Service may be required (50 CFR 402.14). 
Additionally, Section 9 of the Federal 
Endangered Species Act prohibits the illegal 
taking of a listed species 
(16 USC 1538(a)(1)). 

Applies to the presence of any endangered 
or threatened species or critical habitat of 
such species as designated in 50 CFR 17; 
50 CFR 226, or 50 CFR 227. 

Migratory Bird Treaty 
Act 

16 USC 703 et seq. Applicable Prohibits the illegal taking of migratory birds.  Applicable because of migratory birds 
present on and around the SBMM site. 

National Historic 
Preservation Act 

16 USC 470 et seq. 
36 CFR Part 800 

Applicable Requires federal agencies to take into 
account the effects of an undertaking on 
historic properties. 

Applicable if there might be adverse effects 
on cultural resources identified within the 
area that are listed on the National Register 
of Historic Places or eligible for listing. 
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TABLE 3-2  
Applicable or Relevant and Appropriate Requirements and To-Be-Considered Guidance 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Source or Authority 
Requirement, Standard, 

or Criterion Type Description Remarks 

Archaeological 
Resources Protection 
Act of 1979, as 
amended, and 
regulations 

16 USC 470aa; 
43 CFR Part 7 

Applicable Prohibits intentional excavation, removal, 
damage, or other alteration or defacing of 
archeological resources on public or Native 
American lands unless by permit or 
exception. 

Substantive requirements are applicable if 
eligible resources are identified within the 
area to be intentionally disturbed and 
removed for offsite evaluation. 

The Native American 
Graves Protection and 
Repatriation Act  

25 USC 3001 et seq.  
and its regulations, 
43 CFR Part 10 

Applicable Protects Native American graves from 
desecration through the removal and 
trafficking of human remains and cultural 
items, including funerary and sacred objects. 

Applicable if Native American burial or 
cultural items are identified within the area to 
be disturbed. 

American Indian 
Religious Freedom Act 

42 USC 1996 et seq. Applicable Protects religious, ceremonial, and burial 
sites and the free practice of religions by 
Native American groups. 

Applicable if Native American sacred sites 
are discovered within the area to be 
disturbed. 

California Location Specific Requirements 

California Endangered 
Species Act 

CFGC, Section 2080 Applicable Prohibits the illegal taking of plant and animal 
species designated as either threatened or 
endangered in the state of California. 

Applies to any California-listed plant or 
animal at the site. 

Federal Action-specific Requirements 

National Pollutant 
Discharge Elimination 
System  

33 USC 1342; 
40 CFR 122.26 

Applicable Establishes requirements to ensure that 
storm water discharges from construction 
activities disturbing 1 acre or more of soil do 
not contribute to a violation of surface water 
quality standards. Substantive requirements 
include implementing best management 
practices to prevent the discharge of 
pollutants to storm water during construction, 
including sediment and erosion controls. 

Substantive requirements apply to road 
construction and placement of material in the 
disposal cell. 
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TABLE 3-2  
Applicable or Relevant and Appropriate Requirements and To-Be-Considered Guidance 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Source or Authority 
Requirement, Standard, 

or Criterion Type Description Remarks 

California Action-specific Requirements 

General NPDES Permit 
for Discharges of Storm 
Water Associated With 
Construction Activity 

State Water Resources 
Control Board, Water 
Quality Order 99-08-DWQ 

Applicable Establishes requirements to prevent the 
discharges of pollutants to storm water from 
construction activities that disturb 1 or more 
acres of soil, including requirements to 
implement best management practices and 
perform monitoring of storm water 
discharges. 

Substantive requirements are applicable to 
construction activities, including 
implementing best management practices to 
prevent the discharge of pollutants to storm 
water. Obtaining permit coverage, preparing 
a storm water pollution prevention plan, 
recordkeeping, and reporting requirements 
are administrative and are not ARARs. 

California Mining Waste 
Management 
Regulations 

27 CCR Division 2, 
Subdivision 1, Chapter 1, 
Article 4 and 
Chapter 7, Subchapter 1. 
Article 1.  
Mining Waste 
Management 
Regulations, 
Sections 22470–22500 

Applicable Provides for classification of mine waste and 
identifies mine waste repository siting, design 
and monitoring requirements. Also identifies 
exemptions from prescriptive design 
requirements based on the lack of leachate 
(dry unit), potential impacts to local 
groundwater quality, and alternative designs 
for storage units. 
Section 20080(b) allows the use of 
engineered alternatives to construction or 
prescriptive requirements under specified 
conditions. Section 20090(d) exempts 
cleanup actions taken at the direction of 
public agencies from Subdivision 1 
requirements provided that actions taken to 
contain waste at the place of release 
implement these requirements to the extent 
feasible. 

Applicable to onsite disposal of excavated 
mine waste in the existing disposal cell, and 
to capping and covering of mine waste left in 
place under the roadway. 

California Air 
Resources Act; 
California Health and 
Safety Code Sections 
39000, et seq. 

Lake County Air Quality 
Management District 
Rules and Regulations, 
Sections 400–411 (also 
see 40 CFR 6.303) 

Applicable Regulates visible and particulate matter 
emissions to the atmosphere. 

Applies to fugitive dust emissions from 
removal activities and transport of mine 
wastes. 
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TABLE 3-2  
Applicable or Relevant and Appropriate Requirements and To-Be-Considered Guidance 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Source or Authority 
Requirement, Standard, 

or Criterion Type Description Remarks 

Institutional Controls 22 CCR 67391.1 (a), 
(a)(1), (a)(2), and (d) 
 

Applicable Requires that if a remedy will result in 
hazardous substances remaining on a 
property at levels not suitable for unrestricted 
use, the limitations or controls are clearly set 
forth and defined in the response action 
decision document, and that the decision 
document include an implementation and 
enforcement plan.  
In the event of a property transfer, requires 
the state to enter into restrictive land use 
covenants with landowners and their 
successors under such circumstances, with 
exceptions for federal-to-federal property 
transfers. 
 

Institutional controls will be required on 
property where mining waste is disposed of 
or contained in place. Institutional controls 
also may apply to maintaining a cap or cover 
over any mine wastes left in the roadbed. 

CFGC, Discharge of 
Pollutants to Waters of 
the State 

CFGC, 
Section 5650 

Applicable Prohibits discharge of specified pollutants to 
Waters of the State. 

Applies to any activity with the potential to 
discharge pollutants to Waters of the State. 
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• Native American Graves Protection and Repatriation Act. The Native American 
Graves Protection and Repatriation Act, 25 USC 3001 et seq., and its regulations, 
43 CFR 10, protect Native American graves from desecration through the removal and 
trafficking of human remains and cultural items including funerary and sacred objects. 
The regulations require that if such items are inadvertently discovered during 
excavation, excavating must cease and the affiliated tribes must be notified and 
consulted. This program is potentially applicable to ground-disturbing activities such as 
soil grading and removal.  

• American Indian Religious Freedom Act. The American Indian Religious Freedom Act, 
42 USC 1996 et seq., is potentially applicable to soil excavation at SBMM. The act 
protects religious, ceremonial, and burial sites and the free practice of religions by 
Native American groups. If sacred sites are discovered during of soil-disturbing 
activities, work will be stopped.   

• Migratory Bird Treaty Act. The Migratory Bird Treaty Act, 16 USC 703 et seq., 
establishes federal responsibility for the protection of migratory bird resources. It 
prohibits at any time, using any means or manner, the pursuit, hunting, capturing, 
killing, or attempting to take, capture, or kill any listed migratory bird. 

• Federal Endangered Species Act. The Federal Endangered Species Act, 16 USC 1531 
et seq, prohibits the illegal taking of listed species and requires federal agencies to insure 
that their actions do not jeopardize the continued existence of listed species or result in 
the destruction or adverse modification of listed species critical habitat.  

• California Natural Resource Laws. California Fish and Game Code (CFGC) Section 2080 
and the California Endangered Species Act (CFGC Section 2050), prohibit the illegal 
taking of plant and animal species designated as either threatened or endangered in the 
state of California. CDFG Code Section 5650 makes it unlawful to “deposit in, permit to 
pass into, or place where it can pass into the waters of the state…[a]ny substance or 
material deleterious to fish, plant life, or bird life.” Furthermore, CDFG Code Sections 
1600 through 1603 prohibit alteration of streambeds or impeding natural flows in 
streambeds without an agreement with CDFG.  

3.3.3 Action-specific Applicable or Relevant and Appropriate Requirements 
Action-specific ARARs may set controls or restrictions for particular treatment and disposal 
activities related to hazardous waste remediation and management. Federal and state laws 
and regulations can be used to identify action-specific ARARs. The following regulations 
were evaluated as ARARs: 

• Clean Water Act, National Pollutant Discharge Elimination System (NPDES) Permit 
Requirements. The Clean Water Act, 33 USC 1342 et seq., contains permit requirements 
for discharges to Waters of the United States. For alternatives that would involve the 
discharge to surface water, the substantive requirements of 40 CFR 122 are potential 
ARARs for onsite discharges to surface water. An NPDES permit would be required for 
offsite discharges to surface waters.   

• General NPDES Permit for Storm Water Discharges. The State Water Resources 
Control Board has established a general permit procedure, pursuant to the Clean Water 
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Act, to regulate storm water discharges from construction sites (see State Water 
Resources Control Board Water Quality Order 99-08-DWQ). Although CERCLA 
response actions are exempt from federal and state permit requirements for onsite 
discharges (see 42 USC 9621(e)), EPA must comply with the substantive requirements of 
any general permit regulating onsite discharges of storm water from construction sites. 

• Onsite Encapsulating of Mining Waste. Mine wastes at SBMM are Bevill-exempt 
wastes and, therefore, are exempt from requirements for storage and disposal of 
hazardous waste under the Resource Conservation and Recovery Act (see 42 USC 
6921(b)(3)(A)(ii) and 40 CFR 261.4(b)(7)). Although Bevill wastes are not hazardous 
wastes, EPA has determined that they are solid wastes, as defined in 40 CFR 261.2, and, 
therefore, subject to Subtitle D requirements, 40 CFR 257, Subpart A. These regulations 
are primarily site requirements that limit the disposal of solid waste in certain locations. 
These regulations are potentially applicable to management and disposal of material 
generated by cleanup activity. The regulations require that facilities in floodplains not 
restrict the flow of the base flood, not reduce the temporary water storage capacity of the 
floodplain, not result in washout of solid waste; and not cause or contribute to the taking 
of any endangered or threatened species. Facilities must not cause a discharge of 
pollutants into Waters of the United States that violates the requirements of the NPDES 
program and must not contaminate any underground drinking water source beyond the 
solid waste boundary.  

Under California mine waste management regulations, SBMM mine wastes are 
classified as Group A mine wastes. The California regulations contain specific 
requirements regarding location, construction, monitoring, and closure and post-closure 
maintenance of existing and new units used to encapsulate mine waste. These 
regulations are provided in 27 CCR 22470–22510. Site-specific variances from the 
prescriptive design requirements for mine waste repositories are provided in 27 CCR 
22470 (b and c) and 27 CCR 20080(b and c) in California’s mine waste regulations. The 
mine wastes at SBMM may qualify for a variance because (1) there are no impacts to 
regional groundwater,  (2) the regional groundwater is not used as a drinking water 
source, and (3) documentation that any leachate migrating from the anticipated 
repositories will migrate to the Herman Impoundment. EPA is discussing the potential 
for variances from the prescriptive design requirements for mine waste at SBMM with 
the Central Valley Regional Water Quality Control Board. 

• Lake County Air Quality Management District Rules and Regulations. Lake County 
Air Quality Management District rules and regulations, Sections 400–411 (also see 
40 CFR 6.303), include standards for particulate emissions and for nuisances. 
Specifically, Rule 411 sets standards for discharges of particulate matter from sources 
other than combustion sources. Rule 430 prohibits the discharge of air contaminants 
causing nuisances. These regulations are relevant and appropriate for potential fugitive 
dust emissions during removal activities or transport of mine wastes. 

• Institutional Controls. The National Contingency Plan, 40 CFR Part 300, permits the use 
of engineering and institutional controls where hazardous substances pose a relatively 
low long-term threat or where treatment is impracticable (40 CFR 300.430(a)(iii)). 
Institutional controls that may apply for this site include deed restrictions and 
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covenants. The state of California has promulgated regulations in 22 CCR 67391.1 that 
include substantive aspects for creating and maintaining covenants. Institutional 
controls may be required for onsite disposal of mining waste and for maintaining a cap 
or cover over mine wastes that remain in the road bed of BIA 120. 

3.4 Scope of Removal Action 
The scope of the removal action is to reduce exposure to current and potential future 
residents and trench workers with mine waste present along BIA 120 by use of one or a 
combination of general response actions (see Section 3.4). The areas where mine waste is 
present and which will be addressed in this removal action are roadway shoulders, utility 
trenches, and roadway sub-base, as identified by the soil sampling program undertaken in 
2005 (CH2M HILL, 2006) and described in Section 2. The mine waste removal action will 
serve as a final step for addressing the potential exposure to residents with mine waste 
along BIA 120, with the exception of the NWWRP, which will be addressed as part of the 
OU-1 remedy.  

The 2005 sampling showed that mine waste was used in the construction of BIA 120. Waste 
rock is present as road base with an estimated average depth of 5.7 feet under BIA 120 and 
an estimated average depth of 3 feet along the shoulders of BIA 120.  

Where BIA 120 crosses the NWWRP, the cleanup of contaminated materials beneath the 
roadway will be addressed with the remainder of the contaminated NWWRP materials as 
part of OU-1. Remedial alternatives to address mine waste from this section of BIA 120 and 
the NWWRP will be developed and evaluated as part of the OU-1 RI/FS. 

3.5 General Response Actions 
General response actions are broad classes of cleanup actions that can be implemented 
alone, or in combination, to satisfy the RAOs. The following general response actions 
provide a reasonable range of potential removal action approaches that are consistent with 
the requirements of the National Contingency Plan (NCP); they are considered to be the 
most promising general response actions to meet the cleanup objectives for the BIA 120 
removal action: 

• No action. Leave mine waste in its existing condition with no further control or cleanup. 
In accordance with the NCP, the No Action Alternative must be evaluated to provide a 
baseline against which other alternatives can be compared. 

• Installation and maintenance of an engineered barrier. Place and maintain an 
engineered barrier to prevent direct contact with contaminants and to encapsulate the 
mine waste in place. 

• Excavation and removal of mine wastes. Completely or partially remove mine waste, 
transport, and dispose of in a properly engineered disposal cell at a different location. 

• Institutional/engineering controls. Implement legal and physical restrictions intended 
to control or prevent present and future use or access to source areas.  

These general response actions are used to develop and evaluate several potential removal 
action alternatives for the EIC removal action, presented in Section 4. 
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SECTION 4 

Identification and Analysis of Removal Action 
Alternatives 

This section describes and evaluates removal action alternatives to address mine wastes that 
are present along BIA 120 and exposed shoulders, both inside and outside the property 
limits of EIC. 

In this section, removal action alternatives are assembled and evaluated for inside and 
outside the property limits of EIC. Each alternative is evaluated in this section against the 
short- and long-term aspects of three broad criteria – effectiveness, implementability, and 
cost (summarized in Table 4-1). In Section 5, alternatives are assembled into a comparative 
analysis.  

TABLE 4-1 
Summary of Evaluation Criteria 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Criteria Considerations 
Effectiveness  

Overall Protection of Human Health 
and the Environment 

Likelihood that the alternative reduces risk to human health resulting from 
exposure to contaminants in soil by direct contact, ingestion, or 
inhalation. Likelihood that the alternative reduces impacts to the 
environment. 

Compliance with ARARs Likelihood that the alternative will achieve compliance with chemical-, 
location-, and action-specific ARARs where practicable. 

Long-term Effectiveness and 
Permanence 

The extent and effectiveness of controls that might be required to 
manage risk posed by untreated residuals or wastes at the site. 

Reduction of Toxicity, Mobility, or 
Volume through Treatment 

The degree of reduction in toxicity, mobility, or volume of contaminants 
through treatment and whether the treatment is reversible. Type and 
quantity of treatment residuals. Whether the alternative satisfies the 
preference for treatment. 

Short-term Effectiveness Risks to community, workers, and the environment during implementation 
of the alternative. Time until the removal action objectives are achieved. 

Implementability  
Technical Feasibility Ability to construct and operate the technology. Reliability and technical 

maturity of the technology. Prior use of the technology under similar 
conditions for similar wastes. Likelihood that technical problems or 
environmental conditions will lead to schedule delays. Ease of 
undertaking additional remedial actions in the future. Ability to monitor 
effectiveness of the alternative. 

Administrative Feasibility Steps required to coordinate with regulatory agencies. Ease of obtaining 
permits for offsite activities, if required. 

Availability of Services and 
Materials 

Availability of treatment, storage, and disposal services. Availability of 
necessary equipment and specialists. Whether technologies under 
consideration are generally available and sufficiently demonstrated. 
Whether more than one vendor will be available to provide a competitive 
bid. 
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TABLE 4-1 
Summary of Evaluation Criteria 
Engineering Evaluation/Cost Analysis Mine Waste Removal Action BIA 120 

Criteria Considerations 
Support Agency Acceptance Whether state or other support agencies have technical or administrative 

concerns. 
Community Acceptance Whether the community affected by the removal action is likely to accept 

the alternative. 
Cost  

Direct Capital Costs Costs for construction, equipment and materials, buildings and services, 
transportation and disposal, analytical services, contingency allowances, 
and treatment and operations. 

Indirect Capital Costs Costs for engineering and design, license or permit costs if applicable, 
and startup costs. 

 

Agency and community acceptance are not evaluated in this EE/CA. These criteria will be 
evaluated in the action memorandum that will be prepared after the public comment 
period.  

In accordance with requirements of the NCP, the removal action alternatives for BIA 120 are 
compared to a No Action Alternative. In accordance with NCP screening criteria, this 
EE/CA evaluates expected effectiveness, implementability, and cost of the removal action 
alternatives. 

The No Action Alternative and the following six removal action alternatives have been 
developed and evaluated for the paved roadways: 

• Alternative 1: No Action. Take no action. 

• Alternative 2A: Reconstruct Roadway and Cover Shoulders on Entire Length of 
BIA 120. Rebuild the road in accordance with the BIA design (EPA, 2006) from the 
bottom of the aggregate base to final grade. Remove mine waste, as necessary, to 
implement the BIA design. Provide a clean soil cover on roadway shoulders to the limits 
of mine waste. Replace the existing water line and sewer line on the north shoulder of 
BIA 120, and install a new sewer lift station.  

• Alternative 2B: Reconstruct Roadway and Cover Shoulders on Entire Length of 
BIA 120; Raise Roadway Profile to Prevent Excavating Mine Waste. Rebuild BIA 120 
and provide a clean soil cover on roadway shoulders to the limits of mine waste. 
Alternative 2B is the same as Alternative 2A except that the BIA 120 design would be 
modified. Clean fill material would be imported to cover the mine waste and raise the 
road so that mine waste should not be encountered during construction of the final 
roadway. The north shoulder would receive additional clean fill material so that the 
water and sewer lines can be placed in the clean fill outside the mine waste (with the 
exception of the NWWRP, where the utility trenches might be within areas of limited 
mine waste). Replace the existing water line and sewer line on the north shoulder of 
BIA 120, and install a new sewer lift station. 
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• Alternative 3: Excavate Mine Waste and Reconstruct Paved Roadway within the Elem 
Indian Colony; Excavate Mine Waste on Shoulders and Reconstruct Paved Roadway 
outside Elem Indian Colony. Excavate mine waste along BIA 120 within the property 
limits of EIC and backfill with clean fill material. Excavate mine waste from the 
shoulders of BIA 120 outside the property limits of EIC and backfill with clean fill 
material. Rebuild the road in accordance with the BIA design (EPA, 2006) from the 
bottom of the aggregate base to final grade. Under this alternative, only mine waste 
incidental to the construction of BIA 120 would be removed from the NWWRP. Replace 
the existing water line and sewer line on the north shoulder of BIA 120, and install a new 
sewer lift station. 

• Alternative 4: Excavate Mine Waste on Shoulders and Reconstruct Paved Roadway on 
Entire Length of BIA 120. Excavate mine waste from the shoulders of the entire length 
of BIA 120 and backfill with clean fill material. Rebuild the road in accordance with the 
BIA design (EPA, 2006) from the bottom of the aggregate base to final grade. Under this 
alternative, only mine waste incidental to the construction of BIA 120 would be removed 
from the NWWRP. Replace the existing water line and sewer line on the north shoulder 
of BIA 120, and install a new sewer lift station. 

• Alternative 5: Excavate Mine Waste and Reconstruct Paved Roadway within Elem 
Indian Colony; Reconstruct Paved Roadway and Cover Shoulders outside Elem 
Indian Colony. Excavate mine waste along BIA 120 within the property limits of EIC 
and backfill with clean fill material. Rebuild the road in accordance with the BIA design 
(EPA, 2006) from the bottom of the aggregate base to final grade. Provide a clean soil 
cover on roadway shoulders to the limits of mine waste outside the property limits of 
EIC. Under this alternative, only mine waste incidental to the construction of BIA 120 
would be removed from the NWWRP. Replace the existing water line and sewer line on 
the north shoulder of BIA 120, and install a new sewer lift station. 

• Alternative 6: Excavate Mine Waste and Reconstruct Paved Roadway on Entire Length 
of BIA 120. Excavate mine waste from the entire length of BIA 120 and backfill with 
clean fill material. Rebuild the road in accordance with the BIA design (EPA, 2006) from 
the bottom of the aggregate base to final grade. Under this alternative, only mine waste 
incidental to the construction of BIA 120 would be removed from the NWWRP. Replace 
the existing water line and sewer line on the north shoulder of BIA 120, and install a new 
sewer lift station. 

All alternatives, with the exception of Alternative 1, include the following: 

• Abandoning the water and sewer pipelines in place and excavating only when the line is 
encountered during mine waste removal. 

• Installing a new water pipeline from the end of the pipeline installed during the NTCRA 
in 2006 to where the water pipeline exits the BIA 120 ROW (approximately 2,230 linear 
feet of pipeline). 

• Installing a new high-density polyethylene force main sewer line from Manhole 1004 
along BIA 120 (approximately 200 feet west of the property limits of EIC) to Manhole 
1000 at the dirt road intersection with BIA 120 (approximately 1,200 feet east of the 
property limits of EIC).  
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• Removing the existing sewer lift station and installing an upgraded sewer lift station in 
the location of the current lift station at the northeast corner of the EIC property. 

• Using the Phase 1 haul road from the 2006 NTCRA as the temporary roadway for EIC 
during construction activities and using the Phase 2 haul road from the NTCRA for 
transport of mine waste materials removed. Figure 4-1 shows the locations of the 
Phase 1 and Phase 2 haul roads. 

• Maintenance of the road surface above the NWWRP until the OU-1 remedy is in place. 

The following sections describe in detail each removal action alternative and discuss the 
effectiveness, implementability, and cost of each alternative. 

The schedule for implementation of all removal action alternatives will vary but not 
significantly. The chosen removal alternative is expected to be implemented in spring 2010. 
Assuming construction activities are initiated in the spring of 2010, it is expected the 
NTCRA would be completed by late summer to late fall 2010. In general, the time schedule 
would be driven by the volume of mine waste removed from the site and the volume of fill 
required. However, the difference in time between removing the minimum amount of mine 
waste under Alternative 2A and removing mine waste along the entire length of BIA 120 
under Alternative 6 is likely to extend the schedule by only 2 to 3 months. Removing the 
existing roadway, shaping the roadway prism for road replacement, constructing the new 
roadway, and installing utilities would not cause differences in the schedule because these 
actions are included in all active removal alternatives. Removing mine waste along the 
entire length of BIA 120 rather than selective removal may allow for more efficient removal 
operations and compaction of backfill. This could reduce the anticipated time to remove and 
place additional materials. None of the alternatives are expected to extend the removal 
action beyond the 12-month limit for such actions, which are stated in Section 104(c)(1) of 
CERCLA, 42 USC 9604(c)(1).  

The expected cost of all removal action alternatives exceed the $2 million limit for such 
actions stated in Section 104(c)(1) of CERCLA, 42 USC 9604(c)(1). However, the BIA 120 
removal action alternatives as set out in this EE/CA are not inconsistent with any of the 
proposed remedial actions for the SBMM Superfund Site that are currently being considered 
and that may be selected in the future. Consequently, the consistency exemption to the 
$2 million limit applies in this case and allows the selection of removal actions that are 
expected to exceed $2 million. The excavation of mine waste and contaminated soil used to 
construct BIA 120 and the storage of these materials at SBMM will not interfere with the 
implementation of remedial actions that are currently under consideration. The location at 
SBMM where the mine waste and contaminated soils will be stored was selected to avoid 
interference with all proposed remedial actions currently being considered at SBMM and to 
assure that contaminants in these wastes would not be released to the environment prior to 
implementation of a remedial action at SBMM. The removal action alternatives described in 
this EE/CA are necessary to address current unacceptable risks to human health resulting 
from the presence of elevated levels of mercury and arsenic in mine wastes and 
contaminated soils along BIA 120. 
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4.1 Alternative 1: No Action Alternative 
Alternative 1 is the No Action Alternative for cleanup of the mine wastes that are located 
beneath BIA 120 and exposed on the shoulders of this roadway. Under Alternative 1, no 
further actions would be taken to address the mine wastes.  

Under Alternative 1, the BIA 120 road surface would not be periodically maintained or 
reconstructed by EPA. The mine wastes, where present, would remain exposed on the 
shoulders of the roadway. 

Alternative 1 would continue to prevent direct contact by current and potential future 
residents with mine waste contaminants located beneath intact pavement. As the pavement 
deteriorates, current and potential future residents could be exposed to contaminants in the 
sections of deteriorated pavement. Residents would continue to be exposed to mine waste 
contaminants that are exposed on the shoulders of the roadway. Additionally, Alternative 1 
would not limit construction workers’ exposure to contaminated material during water or 
sewer maintenance activities or road maintenance activities along BIA 120. 

4.1.1 Effectiveness 
The existing pavement is expected to be an effective barrier to prevent direct contact by 
current and potential future residents with mine waste contaminants, except in areas where 
the mine wastes are exposed on the shoulders of the paved roadways. To the extent that the 
existing pavement is maintained over time, the pavement would continue to be an effective 
barrier; however, such road maintenance would not be required by this alternative. Land 
use restrictions are not currently in place to prevent exposure to trench or construction 
workers during possible road repair or utility excavation activities under paved roadways.  

Alternative 1 would not comply with some ARARs or be consistent with TBCs. Potential 
exposure of residents to mine waste contaminants at concentrations that exceed PRGs could 
occur where mine waste is exposed on road shoulders and in areas where the existing 
pavement might deteriorate in the future. Similar exposures could occur to construction 
workers. Because no activities are being performed, there are no activities to potentially 
affect protected or endangered species or historical, archeological, or cultural resources. 
Ecological exposure to exposed mining waste, to the extent that it is occurring, would not be 
mitigated. Exposure of mine waste at road shoulders or in areas of deteriorated pavement 
would not comply with mining waste management requirements or provide an engineered 
alternative. Required institutional controls would not be implemented to prevent exposure 
to mining waste left in place. 

4.1.2 Implementability 
Alternative 1 presents no potential for disturbance or exposure to EIC residents with con-
taminants during implementation, because no removal action activities would be performed 
under this alternative. There is no potential to disturb cultural resources under 
Alternative 1. 

4.1.3 Cost 
No cost is associated with Alternative 1. 
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4.2 Alternative 2A: Reconstruct Roadway and Cover 
Shoulders on Entire Length of BIA 120 

Alternative 2A would consist of removing the existing AC, aggregate base layer, and soil 
and mine waste incidental for shaping the sub-base; rebuilding BIA 120 in accordance with 
the BIA design (EPA, 2006); and placing a compacted soil cover on the unpaved shoulders 
to the extent of mine waste. These actions would cover mine waste along BIA 120. 

Figure 4-2 shows the current limits of pavement on BIA 120, the expected extent of mine 
waste, and the extent of new pavement at the completion of Alternative 2A. Under 
Alternative 2A, a minimum of 1 foot of compacted clean fill material would be extended on 
top of the shoulders of the remaining unpaved road shoulders that are impacted by mine 
waste. The final roadway and paved shoulders would be designed in accordance with BIA 
plans included in the 2006 NTCRA specifications package (EPA, 2006). If mine waste in the 
unpaved shoulder has less than 1 foot of cover, additional clean fill material would be 
required. The shoulder would be sloped to provide proper drainage is maintained where 
additional cover is required. Additional clean fill material would be required on the north 
shoulder to allow for placement of a new sewer line beyond the water line with maintained 
minimum burial depths and minimal separation from the water line. Under this alternative, 
there are locations where the utility trenches would be constructed in mine waste. The 
utilities would be placed in trenches with clean backfill; the trenches would be of adequate 
width (a minimum of 2.5 feet wide) to allow repair activities while minimizing the potential 
for contact with mine waste. 

This design would require the following: 

• Excavation and removal of approximately 3,800 yd3 of cut material from within the 
roadway prism 

• Disposal of approximately 2,150 yd3 of the cut material that is expected to be mine waste 
or mine waste-impacted soil 

• Approximately 5,600 yd3 of clean fill material to match the final top of subgrade prior to 
placement of the aggregate base and AC 

• An additional 1,200 yd3 of clean fill material along the north shoulder to allow 
installation of water and sewer utility trenches in clean fill 

• A replacement sewer lift station that could pump EIC sewage from the location of the 
current lift station to the end of the new sewer pipeline where the sewer becomes 
gravity again. 

• Approximately 2,700 yd3 of aggregate base (assuming 7 inches of Class II aggregate 
base) 

• Approximately 116,640 ft2 AC (assuming a 2.5-inch-thick layer of AC) 

• Approximately 1,612 linear feet of guardrail 

At the NWWRP, no excavation would occur beyond what is incidental for shaping the 
subgrade of the BIA-designed roadway and utility placement.  
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The BIA design includes installing culverts, signage, and a guardrail; utility relocates; and 
construction of drainage ditches. In addition to the placement of a new water line on the 
north shoulder of BIA 120, the existing gravity sewer would be abandoned in place, and a 
new force main sewer line would be run parallel to the water line along the north shoulder. 
The current pump station at the northeast corner of EIC will require improvements to 
pressurize the length of piping along BIA 120 (currently this section is gravity sewer). Clean 
fill materials along the roadway shoulders might extend beyond the ROW limits. 

All excavated material (AC pavement and mine wastes) would be transported to SBMM and 
disposed of in the disposal cell located on the excavated bench northeast of Herman 
Impoundment. Haul roads would need to be cleared and graded to allow the transport of 
mine waste to SBMM, as shown on Figure 4-1. The disposal area would not require any 
initial preparation; however, as waste materials are dumped, heavy equipment would be 
required to shape and grade the waste materials at a 4:1 (horizontal: vertical) slope. After 
disposal of the mine waste, erosion control measures would be implemented on the slope to 
minimize erosion. Long-term monitoring during the SBMM dry-weather inspections would 
be required to ensure that materials do not erode significantly and that the slope does not 
destabilize over time. This disposal cell material would be incorporated into the remedial 
action activities to be conducted for OU-1.  

4.2.1 Effectiveness 
Alternative 2A would prevent direct contact by current and potential future residents and 
potential future construction workers with mine waste contaminants if shoulder or road 
excavation is not performed outside of the utility trench corridors. Building the roadway in 
accordance with the BIA design and covering the shoulders with compacted clean fill would 
effectively prevent potential direct exposure of current and potential future residents to 
mine waste along BIA 120; however, maintenance of the pavement and periodic 
reconstruction of the paved roadway would be required. The AC pavement would be an 
effective barrier against exposure to mine waste as long as the road surface is properly 
maintained. It is expected that, with proper annual maintenance, the road surface would 
need to be replaced every 20 years. Additionally, long-term monitoring of the compacted 
clean fill on the shoulders would prevent mine waste from being exposed as a result of 
erosion or degradation. Periodic vegetation clearing should also be conducted to prevent 
plant roots from disrupting the compacted cover. 

Alternative 2A presents the second least potential for disturbance to EIC residents because it 
has the second shortest anticipated time required for remediation of the mine wastes. 

Rebuilding BIA 120 and overlaying the shoulders with compacted, clean fill material, as 
proposed in Alternative 2A, would minimize the potential for exposure of current and 
potential future residents to mine waste contaminants. Air monitoring would be performed 
during removal action activities to assess the effectiveness of dust controls. 

By relocating both the water and sewer lines in clean utility trenches, the exposure to a 
potential future potential construction worker would be minimized. Mine waste would still 
be present outside the trench zone, and digging outside the clean utility trenches or 
over-excavating the trenches could result in contact with mine waste. 
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Land use restrictions would be required to prevent future subsurface excavation activities 
within the areas of remaining mine waste. 

Alternative 2A would comply with ARARs and would be consistent with TBCs. The asphalt 
pavement on the roadway and compacted soil cover on the road shoulders would prevent 
residents from being exposed to mining waste contaminants at concentrations that exceed 
PRGs. Implementation of institutional controls would prevent exposure to construction and 
utility workers in areas where mine waste remains in place. Construction activities would 
be performed in a manner that does not adversely affect protected or endangered species, 
and covering the exposed mining waste would prevent future ecological exposures; this 
would comply with state and federal endangered species and wildlife protection 
requirements. A cultural resources survey has been performed to comply with Section 106 
of the NHPA, and appropriate measures would be taken during construction to protect 
cultural resources. Best management practices, including sediment and erosion controls, 
would be implemented during construction to prevent the discharge of pollutants to storm 
water; this would comply with the substantive requirements of the General Construction 
Storm Water Permit. Covering the mining waste with pavement and compacted soil and 
maintaining the cover through institutional controls would provide an engineered 
alternative that would comply with the appropriate provisions of the closure requirements 
for existing mining waste units. Dust control measures, such as watering and use of dust 
control agents, would be implemented during construction to limit dust emissions in 
compliance with air quality requirements. Disposal of excavated mining waste at the SBMM 
disposal cell would be performed in a manner that complies with, or provides an 
engineered alternative to, appropriate mining waste management requirements and would 
be consistent with the OU-1 Record of Decision that authorizes such disposal.  

4.2.2 Implementability 
Alternative 2A employs proven, common construction practices. The materials, equipment, 
and labor required for this alternative are readily available and obtainable from sources near 
SBMM. This alternative would not present difficulties with implementation but would 
require coordination between EIC and EPA prior to implementation. The administrative 
requirements to implement this alternative are similar to those for the implementation of the 
2006 EIC NTCRA. During that NTCRA, obtaining approval for work to proceed did not 
cause significant schedule delays. Therefore, it is expected that this alternative is 
administratively feasible to implement. Because Alternative 2A would require excavating 
soil to shape the final roadway and install water and sewer utilities, it is possible cultural 
resources could be discovered during excavation. An archaeologist and a tribal cultural 
monitor would be present onsite to protect cultural resources, if discovered. 
Constructing the water and sewer lines less than 10 feet apart would require a variance from 
the California Department of Public Health, Division of Drinking Water and Environmental 
Management. Although variance of 4 feet separation with upgraded piping materials is 
expected to be obtainable, a request for greater separation of the utilities would require 
modification of the layout proposed in the EE/CA and likely would incur additional 
construction costs. 

EIC residents would be exposed to construction-related safety risks during excavation and 
restoration activities. Alternative 2A would minimize these risks and is expected to have an 
implementable construction schedule. Close coordination with the Elem Environmental 
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Office and the Elem Executive Council would be necessary, including development of a 
construction implementation plan, to minimize safety risks. Additionally, during 
construction activities, traffic between EIC and Sulphur Bank Drive would be routed 
through SBMM along the NTCRA Phase 1 haul road. If the Phase 1 haul road were not used, 
one-way traffic could occur along BIA 120 (with the appropriate traffic controls); however, 
the one-way traffic system would extend the duration, increase construction-related safety 
requirements and concerns and increase the cost for construction activities. 

A cultural resource survey conducted in 2009 (see Appendix A) reported the one site (PL-1) 
might be within the shoulder cover for Alternative 2A. In addition, a portion of cultural 
resource CA-LAK-76/H and the contemporary Elem Cemetery are present within the area 
of potential effects for the sanitary sewer relocation (between the pump station north of 
BIA 120 and BIA 120). This EE/CA includes costs for replacement of the sanitary sewer up 
to Manhole 1004 along BIA 120 (approximately 200 feet west of the property limits of EIC), 
not north of BIA 120 to the pump station. 

If it is determined after further investigation that Alternative 2A might substantially 
degrade the resource, the prehistoric deposit at PL-1 should be evaluated for NHPA 
eligibility and appropriate treatment for CA-LAK-76/H should be determined. Because 
Alternative 2A does not include extensive excavations, the potential to degrade additional, 
presently unidentified, cultural resources is minimized. 

4.2.3 Cost 
The estimated total capital cost for Alternative 2A is discussed in Section 5.3. A detailed cost 
summary for Alternative 2A is presented in Appendix B. 

4.3 Alternative 2B: Reconstruct Roadway and Cover 
Shoulders on Entire Length of BIA 120; Raise Roadway 
Profile to Prevent Excavating Mine Waste 

Alternative 2B would consist of removing the existing AC and aggregate base layer, 
rebuilding BIA 120 similar to the current BIA design (EPA, 2006) but with a raised profile, 
and placing a compacted soil cover on the unpaved shoulders to the extent of mine waste. 
These actions would cover mine waste along BIA 120. Alternative 2B is different from 
Alternative 2A in the following ways: 

• Alternative 2B avoids excavation of mine waste during implementation, with the 
exception of the utility trench corridor in the NWWRP.  

• Alternative 2B retains the primary elements to the BIA 120 design but raises the 
centerline of the roadway higher than Alternative 2A to prevent excavating mine waste 
when preparing the road subgrade. 

• Alternative 2B requires additional clean fill to raise the road and place the utilities on the 
north shoulder with sufficient cover. 
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• A haul road would not need to be constructed for Alternative 2B; the limited amount 
mine waste that would be removed from the trench at the NWWRP could be placed in 
the Phase 1 NTCRA disposal cell.  

Figure 4-3 shows the current limits of pavement on BIA 120, the expected extent of mine 
waste, and the extent of new pavement at the completion of Alternative 2B. Under 
Alternative 2B, a minimum of one foot of compacted clean fill would be extended on top of 
the shoulders of the remaining unpaved road shoulders that are impacted by mine waste. 
The final roadway would require re-design prior to implementation to meet the requirement 
of no mine waste excavation (with the exception of the NWWRP). The design would 
incorporate as much of the current BIA plans included in the 2006 NTCRA specifications 
package (EPA, 2006) as practicable. The centerline profile of the roadway would require 
modification to raise the elevation at some locations to prevent excavation of mine waste for 
the top of the subgrade. Additionally, to meet the requirement of not excavating mine 
waste, the utility trenches would need to be moved farther north. This would require 
importing additional clean fill materials for the north shoulder. Also, to prevent excavation 
of mine waste under Alternative 2B, the current storm culverts would not be replaced in 
accordance with the BIA design. The current corrugated metal culverts would be extended 
to ensure the inlets and discharges are exposed for stormwater drainage. This would require 
the following: 

• Excavation and removal of approximately 410 yd3 of cut material from within the 
roadway prism, including asphalt and a limited amount of aggregate base that could be 
recycled or disposed of at SBMM 

• Approximately 10,600 yd3 of clean fill material to match the final top of subgrade prior to 
placement of the aggregate base and AC 

• An additional 5,300 yd3 of clean fill along the north shoulder to allow installation of the 
water and sewer utility trenches in clean fill 

• A replacement sewer lift station that could pump EIC sewage from the location of the 
current lift station to the end of the new sewer pipeline where the sewer becomes 
gravity again. 

• Approximately 2,700 yd3 of aggregate base (assuming 7 inches of Class II aggregate 
base) 

• Approximately 116,640 ft2 of AC (assuming a 2.5-inch-thick layer of AC) 

• Approximately 2,110 linear feet of guardrail 

The BIA design includes installing culverts, signage, and a guardrail; utility relocates; and 
construction of drainage ditches. In addition to the placement of a new water line on the 
north shoulder of BIA 120, the existing gravity sewer would be abandoned in place, and a 
new force main sewer line would be run parallel to the water line along the north shoulder. 
The current pump station at the northeast corner of EIC will require improvements to 
pressurize the length of piping along BIA 120 (currently this section is gravity sewer). Clean 
fill materials along the roadway shoulders might extend beyond the ROW limits. This is not 
expected to occur in the areas bordered by private land owners.  




