












 

 
Figure 6. Remediation and field survey areas under Alternative 2.  

 18



 

4.3 Alternative 3—Containment 

Alternative 3 consists of covering the contaminated site with a native soil cover. The native soil 
cover would consist of a layer of INL Site soil and surface vegetation or a layer of rock to control surface 
exposures to subsurface radionuclides. The cover would consist of 3.05 m (10 ft) of clean INL Site native 
soils, with surface vegetation, rock armor, or other suitable material. Major work elements include 
clearing and grubbing the site, establishing a compacted soil foundation, and then adding native soil to 
bring the total thickness above the contaminated soils to the minimum required thickness to inhibit biotic 
intrusion by plants and animals into mercury-contaminated soil.  

Alternative 3 would also include environmental monitoring, cap integrity monitoring, and 
maintenance (e.g., repair of visible degradation, including cracks, erosion, biotic intrusion). Institutional 
controls would be required until Cs-137 decayed to acceptable levels. Similar to Alternative 2, the site 
will be posted with warning signs and periodically inspected. Five-year site reviews would be conducted 
to evaluate the effectiveness of the native soil cover and the need for additional environmental monitoring 
requirements. 

5. ALTERNATIVE ANALYSIS 
In accordance with the “Guidance on Conducting Non-Time Critical Removal Actions Under 

CERCLA” (EPA 1993), alternatives are evaluated with respect to three criteria: (1) effectiveness, 
(2) implementability, and (3) cost. Public acceptance of the preferred alternative will be considered after 
the public has had an opportunity to review and comment on the EE/CA. 

Effectiveness includes two threshold criteria: protectiveness and the ability to meet the applicable 
or relevant and appropriate requirement (ARARs). Implementability is evaluated based on technical 
feasibility; availability of equipment, personnel, services, and disposal facilities; and administrative 
feasibility. Costs are estimated, including capital costs, operations and maintenance costs, and present net 
worth costs.  

The No Action alternative (Alternative 1) is included in this EE/CA for completeness. As discussed 
in Section 4.1, the No Action alternative cannot be considered a viable alternative because it does not 
satisfy RAOs or otherwise protect human health and the environment and is not considered further. 
However, the alternative is included for comparative purposes in the cost analysis.  

5.1 Effectiveness of the Alternatives 
The subcriteria for evaluating effectiveness are (1) protectiveness; (2) compliance with ARARs; 

(3) long-term effectiveness and permanence; (4) reduction of toxicity, mobility, or volume through 
treatment; and (5) short-term effectiveness.  

5.1.1 Overall Protection of Human Health and the Environment 

Alternatives 2 and 3 are anticipated to provide effective, long-term protection of human health and 
the environment. For Alternative 2, the removal of soil contaminated with Cs-137 and mercury eliminates 
unacceptable exposure to a future resident and ecological receptors. Consolidation of contaminated soil 
with elevated levels of contamination within a controlled disposal facility where waste management 
controls are in place ensures personnel exposure is minimized. Although Alternative 3 would leave site 
contamination in place, the cap would result in protection of human health and the environment. The cap 
would contain Cs-137-contaminated soil while it decayed to acceptable levels and would prevent 
biointrusion into mercury-contaminated soil. 
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5.1.2 

5.1.3 

5.1.4 

Compliance with ARARs and TBCs 

Section 121 of CERCLA (42 USC § 9621) requires the responsible CERCLA implementing 
agency to ensure that the substantive standards of the Hazardous Waste Management Act/Resource 
Conservation and Recovery Act and other applicable laws will be incorporated into the federal agency’s 
design and operation of its long-term remedial actions and into its more immediate removal actions. DOE 
Idaho is the implementing agency for this NTCRA. Both DEQ and EPA concur that an NTCRA is 
warranted to protect human health and the environment. Through the NTCRA process, the risks presented 
in this document will be mitigated in a timely manner. Table 4 lists the proposed ARARs that have been 
identified for Alternatives 2 and 3. 

For Alternative 2, compliance with emissions control ARARs is ensured by performing excavation 
using water sprays and other techniques for dust suppression, as needed. An appropriate hazardous waste 
determination for soil that may contain hazardous wastes (e.g., toxicity characteristic metals such as 
mercury) must be performed to support onsite management, control, and disposal of soil. Both 
alternatives would meet DOE orders that are to be considered (TBC) for radioactive waste management 
and disposal. Institutional controls, consistent with EPA’s “Region 10 Final Policy on the Use of 
Institutional Controls at Federal Facilities” (EPA 2006), will be implemented to control exposures from 
the site until the end of the institutional control window in 2095. 

Wastes generated through implementation of Alternative 2 would be dispositioned at appropriate 
waste disposal facilities, either on or off the INL Site, in accordance with the WAC of those facilities. For 
contaminated soil/wastes generated during the action, the ICDF would be the preferred disposal location 
for wastes meeting the ICDF WAC. 

Long-Term Effectiveness and Permanence 

Long-term effectiveness and permanence are evaluated in terms of the ability of the alternatives to 
effectively control residual risk from the site and the reliability of the controls over time. Both alternatives 
would leave some contamination at the site, although Alternative 2 is designed to remove areas of soil 
contaminated with COCs above remediation goals and would therefore reduce site contamination to lower 
levels than Alternative 3. Alternative 3 primarily relies upon containment of contamination to prevent 
worker exposures and to inhibit biotic intrusion by plants and animals. Each alternative would achieve 
levels of residual risk that are protective of both human health and the environment and that satisfy the 
RAO that limits total human health excess cancer risk to 10-4 for workers and future residents. 

Both Alternatives 2 and 3 would require access restrictions and institutional controls in order to be 
protective over time. Implementation of institutional controls for Alternative 3 would be more involved 
given the requirement to maintain and monitor effective performance of the cap; whereas, the controls for 
Alternative 2 are primarily limited to access controls (e.g., warning signs) until the end of the assumed 
institutional control window in 2095, at which point the Cs-137 contamination would have decayed to 
acceptable levels. 

Reduction of Toxicity, Mobility, or Volume Through Treatment 

The proposed alternatives do not rely upon treatment to achieve protection of human health and the 
environment. Alternative 2 may require treatment of toxic metals (e.g., mercury) in order to support 
disposal of contaminated soils off the INL Site. However, based on existing characterization information 
showing that metals did not exceed toxicity characteristic levels based on the 2008 sampling that was 
performed, it is not anticipated that treatment of the soils will be required. 
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5.1.5 

5.2.1 

Short-Term Effectiveness 

In general, Alternative 2 poses higher risks to onsite workers for potential exposure to 
contaminants during implementation; however, radiation monitoring and control measures have been 
demonstrated to effectively mitigate risks in other INL Site removal actions and remedial activities. 
Equipment operator exposures would be minimized to the extent possible using established radiological 
control work practices and procedures that are designed to keep exposures as low as reasonably 
achievable (ALARA). Engineering (e.g., shielding) and administrative controls (e.g., respiratory 
protection equipment) would be implemented as appropriate based on applicable hazard analyses and 
approved work control documentation. 

Controlling worker exposure during surveillance and maintenance and/or cleanup activities is 
based on (1) the current administrative control levels for worker radiation exposure (<700 mrem per 
year), (2) the goal of avoiding any significant increase in craft labor solely for the purpose of distributing 
estimated radiation exposures among more workers, and (3) the mandate that work be performed in 
accordance with the Idaho Cleanup Project radiation protection standards, the ALARA radiation exposure 
standard, and Integrated Safety Management System practices and guidelines. 

Optimization techniques are used to ensure that worker radiation exposure is ALARA in 
accordance with 10 CFR 835, “Occupational Radiation Protection,” and Integrated Safety Management 
System practices and guidelines. Evaluation of alternatives in the area of radiation protection includes 
meeting the requirements of DOE O 5400.5, “Radiation Protection of the Public and the Environment.” In 
addition, worker radiation exposure is considered on a Site-wide collective basis, because overall 
exposure to the worker population must be addressed relative to administrative control levels. 

Risks from physical hazards and typical industrial-type accidents must be mitigated for both 
alternatives. Implementation of appropriate hazard evaluation, planning, and work control measures for 
the excavation activities would be required to control these hazards to removal action workers. Significant 
experience at the INL Site performing similar remedial work has demonstrated that risk from such 
hazards can be effectively mitigated. 

5.2 Implementability of the Alternatives 

Implementability is evaluated based on technical and administrative feasibility and availability of 
equipment, personnel, services, and disposal facilities. Technical and administrative feasibility also 
considers any technical and administrative issues raised through consultation with state representatives. 

Technical and Administrative Feasibility 

Alternative 2 is technically feasible. The methods for performing these activities have been 
performed at the INL Site and can be planned and engineered using existing available knowledge and 
procedures. Existing on-Site disposal facilities are available to receive most of the waste to be generated 
by the activities. Use of the NTCRA process is an appropriate means to document the work, provide for 
public involvement, and obtain requisite approvals to perform the work. Alternative 3 is also technically 
feasible and is similar to other remedial alternatives that have been implemented at the INL Site. 
Alternative 3 is generally expected to be easier to implement than Alternative 2 due to reduced handling 
of contaminated soils and associated radiological work control requirements. 
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5.2.2 

5.2.3 

Availability of Equipment, Personnel, and Services 

Equipment to support both alternatives is available at the INL Site. End-loaders and trackhoes are 
available on-Site as are transport trucks. Trained personnel are available to perform the soil removal and 
transportation function. 

State and Community Acceptance 

Preparation of this document has been coordinated with State of Idaho representatives. DEQ 
concurs that the proposed action is warranted to reduce potential for exposure to unacceptable levels of 
Cs-137 and mercury contamination and to protect human health and the environment. Community 
acceptance of the action will be assessed through evaluation of comments received on this EE/CA. 
Agency responses to significant comments received from the public will be documented in the Action 
Memorandum that will be part of the Administrative Record for the site. 

5.3 Cost of the Alternatives 

Cost estimates have been prepared for the alternatives evaluated in this EE/CA (Table 5). The 
estimates were prepared in accordance with “A Guide to Developing and Documenting Cost Estimates 
During the Feasibility Study” (EPA 2000). Costs are calculated for both capital expenditures and future 
operation and maintenance expenses. EPA guidance requires that the cost for alternatives be calculated as 
present net worth costs, which are sometimes referred to as net present value, to represent the costs in 
current dollars. However, given the short schedule duration of the proposed alternative (i.e., less than 
1 year), it is concluded that a present worth cost estimate is not relevant for this alternative.  

Table 5. Cost estimates for the three alternatives. 

Cost of Alternatives 

Cost Element 
Alternative 1 – 

No Action 

Alternative 2 – Removal 
and Disposal with 

Institutional Controlsa 
Alternative 3 – 
Containment 

Capital Costs $0.0M $2.02M $4.0M 

Operations and 
Maintenance Costs 

$0.4M $0.07M $1.6M 

Total Costs $0.4M $2.09Mb $5.6Mc 
a. Roseland (2009) 
b. Costs in current dollars for Alternative 2 due to short duration for alternative implementation. 
c. Cost in net present value as presented in (Blackmore et al. 1997). 

 

For Alternative 1, all long-term maintenance of the ditch, berms, fences, and diversion structures is 
assumed to be terminated.. Because soil above risk-based levels would remain, the site will be monitored. 
Biotic and soil monitoring costs are included in Alternative 1 and are based on cost estimates for 
monitoring similar sites in the OU 10-08 Feasibility Study (Holdren et al. 2008). 

Costs for Alternative 2 are primarily capital costs. Major capital costs include costs for 
construction-related tasks (excavation and transportation of soil), site surveying, radiological screening, 
revegetation, and demobilization of the site. Operation and maintenance costs relate to implementing 
required institutional controls during the period before 2095 when the Cs-137 contamination levels decay 
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to a point that unrestricted access to the site is possible. Operation and maintenance costs are based on 
costs developed under OU 10-08. Costs for Alternative 3 are based on cost estimate data developed for 
the Comprehensive Remedial Investigation/Feasibility Study for OU 1-10 (Blackmore et al. 1997). 

5.4 Comparative Analysis Summary 

Table 6 shows the results of analyzing Alternatives 2 and 3 for effectiveness, implementability, and 
cost. The No Action alternative is not included in the summary because it does not meet the criteria for 
effectiveness i.e., it is not protective of human health and the environment and it does not satisfy ARARs. 

Table 6. Comparison of alternatives against removal action criteria. 

Criteria 
Alternative 2 – Removal and Disposal 

with Institutional Controls Alternative 3 – Containment 

Effectiveness Addresses the proposed NTCRA 
objective. 

Provides protection of human health 
and the environment and complies 
with ARARs. 

Reduces COC inventory associated 
with the site. 

Operational features provide 
protection of workers and the public 
in the short term. 

Addresses the proposed NTCRA 
objective. 

Provides protection of human health and 
the environment and complies with 
ARARs. 

Poses less potential risk of radiological 
exposure to workers in the short term. 
Involves hauling large amounts of 
earthen materials for the cover, posing 
increased industrial risks. 

Implementability Alternative is feasible to implement. 
Involves hauling moderate amounts 
of earthen materials. Also involves 
easily implemented radiological 
control techniques for excavation and 
transportation. 

Alternative is feasible to implement. 
Involves hauling large amounts of 
earthen materials. 

Cost Total cost = $2.09 million. Total cost = $5.6 million. 
  

ARAR applicable or relevant and appropriate requirement 
COC contaminant of concern 
NTCRA non-time-critical removal action 

 

6. PREFERRED REMOVAL ACTION ALTERNATIVE 

The preferred removal action alternative is Alternative 2 (Removal and Disposal with Institutional 
Controls). The preferred alternative meets the proposed RAOs regarding long-term risk, adequately 
controls short-term worker risk and radiation exposure, is more cost-effective, and provides an end state 
for TSF-07 that achieves protection of human health and the environment. The Agencies conclude 
Alternative 2 is consistent with the RAOs of the comprehensive WAG RODs and is compliant with 
ARARs. Wastes generated through implementation of Alternative 2 would be dispositioned at appropriate 
waste disposal facilities, either on or off the INL Site, in accordance with the WAC of those facilities. 
Performance of the proposed NTCRA will address surface soil contamination in an expedited manner 
relative to implementation of the action under the OU 10-08 ROD, thereby reducing potential risks earlier 
and ensuring effective use of available resources. 
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7. SCHEDULE 

The proposed schedule for the non-time-critical removal action for the TSF-07 Disposal Pond is 
shown in Table 7. After the 30-day public comment period, the Agencies will publish an Action 
Memorandum, which responds to public comments and selects a removal alternative. If the Agencies 
select Alternative 2, DOE plans to start the removal action in August 2009. Depending on the extent of 
contamination found, soil removal could take up to 4 months. DOE will publish a removal action report in 
spring 2010. Institutional controls will be required until Cs-137 concentrations decay below risk-based 
levels, which will be no later than 2095. 

Table 7. TSF-07 proposed schedule. 

Activity Date 

Begin 30-day public comment period May 22, 2009 

Publish Action Memorandum July 20, 2009 

Begin soil removal August 1, 2009 

Finish soil removal  November 30, 2009 

Publish removal action report June 1, 2010 
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