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AGENDA, OVERHEADS AND HANDOUTS FROM 
THE WORKSHOP ON THE CLEANUP OF THE 
FERNALD WASTE PITS MARCH 29, 1994 

03/29/94 

DOE-FNIPUBLIC 
50 
HANDOUTS 
OUl 

. . . . . . . . . .  . . . . . . . . . . . . . . . . .  . -  ~. . . . . . . . . . . . . . . . . . . . . .  



= P 5W8 
CLEANING UP FERNALD'S 

WASTE PIT AREA 

. 
- March 29, 1994 : 7- p.m. _ _ -  - 

Ross Fire House, Cincinnati-Brookville Road, Ross 

Agenda 

Why are we here . . . . . . . . . . . . . . . . . . . . . . .  Dave Lojek 

How we propose to clean up the waste pits . . .  Terry Hagen 

What are the risks of this proposed action . . . . .  Randy Janke 

What we plan to do with Pit 6 . . . . . . . . . . . . .  Bob Fellman 

What comes next . . . . . . . . . . . . . . . . . . . . .  Steve Houser 

Questions are welcome any time 
during the presentations 
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Operable Unit I 
Waste Pit Area 

March 29, 1994, Workshop 

EVALUATION FORM 

Thank you for coming to  tonight's meeting. We'd like your opinion on DOE's _ _  _ - _ _ _ _ _ _  -. - ~ __- __ --- -- __- -_____-- - - __- -- - 
proposedplan to  clean up the Waste Pit Area and other aspects of the meeting. Please 
complete this evaluation form before you leave. 

1. How well do you understand DOE's proposed plan t o  clean up the Waste Pit Area? 

Very well 
Well 
Not very well 
Not a t  all 

If not, why? 

2. DOE has proposed t o  clean up the Waste Pit Area by excavating the contents of the 
waste pits, treating it, and shipping it to  an off-site disposal facility. What 
concerns, if any, do you have with this proposed action? 

3. How satisfied are you with the answers given t o  questions? 

Very satisfied 
Somew hat satisfied 
Satisfied 
Not satisfied 
Very dissatisfied 



4. Did you find the exhibits and/or handouts informative? 

If no, why? 

5. How did you learn about tonight's meeting? 

Newspaper story 

Newspaper ad 

Flyer 

Friend or neighbor 

Television story 

From a Fernald employee 

From a Fernald envoy 

Letter from DOE 

Other: 

6 .  In order t o  gain a better understanding of how well w e  communicate with all of our 
stakeholders, please check all of the following that apply. 

Area resident 

Member of FRESH 

Member of Fernald Citizens Task Force 

Fernald employee 

DOE employee 

Member of another organization (please specify) 

7. What did you like most about the meeting? 



-. 53 Operable Unit 1 
Waste Pit Area 

Draft Feasibility StudylProposed Plan 

What is the 
Waste Pit’Area? 

The Waste Pit Area is a 
study area known as Operable 
Unit 1, a well-defined 37.7- 
acre area located in the 
northwest portion of the U.S. 
Department of Energy’s 
Fernald Environmental 
Management Project. The 
Fernald facility operated, from 
1952 until 1989; its primary 
function was to provide high- 
purity uranium metal products 
that were used in making 
nuclear weapons. 

Operable Unit 1 
consists of the following site 
facilities and their associated 
environmental media: 

Waste Pits 1 through 6 
and their contents 

0 Bum Pit and its contents 
Clearwell and its contents 

0 Miscellaneous structures 
and facilities such as 
berms, liners, concrete 
pads, underground piping, 
utilities, and fencing 

In all, there are more than 
600,000 cubic yards of 
contaminated material 
associated with the waste pits. 

As a result of past 
processing and disposal 
activities, the site is . 

radioactively and chemically 
contaminated. Low-level 
radioactive wastes generated in 
chemical and metallurgical 
processes were disposed of in 
the Waste Pit Area. The 
major contaminants of concern 
include uranium, thorium, 
arsenic, lead, copper, silver, 
cyanide, pesticides, and 
various solvents used on site. 

Because of the nature of 
the contamination at the 
Femald site, it is on the 
National Priorities List of the 
U. S. Environmental Protection 
Agency, meaning it has high 
priority for cleanup attention. 
The U.S. Department of 
Energy is responsible for 
cleanup activities at the site, 
and is conducting a Remedial 
Investigation and Feasibility 
Study. 

The objective of the 
Remedial Investigation and 
Feasibility Study process is to 
gather and evaluate 
information to support a 
decision about which cleanup 
remedy is the most appropriate 
action for addressing the 
radioactive and chemical 
contamination at the site. 

The U.S. Department of 
Energy submitted in early 
March 1994 its draft 
Feasibility Study and Proposed 

Plan to the U.S. 
Environmental Protection 
Agency. The Feasibility Study 
evaluates alternatives for I 

cleanup; the Proposed Plan 
identifies the preferred cleanup 
remedy for the Waste Pit 
Area. 

What is the Preferred 
Cleanup Remedy? 

The U.S. Department of 
Energy’s proposal to clean up 
the Waste Pit Area is removal 
of the wastes, treatment, and 
disposal off-site. Specifically, 
the wastes would be 
excavated, treated by drying 
and then shipped by rail to a 
permitted commercial disposal 
facility . 

The estimated cost of this 
cleanup proposal is about $457 
million. The U.S. Department 
of Energy estimates that it will 
take about 8 years to complete 
this project. 

How is the Cleanup 
Decision Developed? 

A wide range of potential 
cleanup technologies and 
process options were 
identified, based on the 
information about the nature 
and extent of contamination 

0 35 March 1994 



found in the Waste Pit 
during the-Remedial 
Investigation: ’ in the 

Area 

Feasibility Study, these 
individual technologies and 
process options were screened 
against the criteria of 
effectiveness, 
implementability, and cost. 

Once the technologies and 
process options were 
evaluated, those surviving the 
screening process were 
combined to form preliminary 
cleanup alternatives. Eight 
cleanup remedies initially were 
developed in the Feasibility 
Study for the Waste Pit Area. . 

The Feasibility Study 
documents how these kinds of 
options were evaluated and 
identifies those that met the 
screening criteria. 

Nine evaluation criteria 
have been developed by the 
U.S. Environmental Protection 
Agency for the detailed and 
comparative analysis stage of 
the Feasibility Study process. , 
They include: 

Threshold Criteria 
Overall protection of’ 
human health-and the 
environment 

0 Compliance with 
applicable or relevant and 
appropriate requirements 
(ARARs) 

Balancing Criteria 
0 Long-term effectiveness 

and permanence 

0 Reduction of toxicity, 
mobility, or volume 
through treatment 

0 Short-term effectiveness 
Implementability 
cost 

Modifvine Criteria 
Stateacceptance 

. Community acceptance 

The final two modifying . 

criteria will be evaluated 
following public and agency 
comments on the Proposed 
Plan and will be addressed in 
the Record of Decision once a 
final cleanup decision is made. 

How Do I Become Involved 
in Decision Making? 

In addition to the formal 
public comment period on the 
Proposed Plan, which is 
anticipated to occur later this 
summer, the U.S. Department 
of Energy is interested in your 
observations at any time. 
Community acceptance is one 
of the evaluation criteria that 
must be considered in 
developing the cleanup 
decision. 

A workshop on the draft 
Feasibility Study and Proposed 
Plan is scheduled for 7 p.m. 
on March 29, 1994, at the 
Ross Fire House on 
Cincinnati-Brookville Road in 
Ross. You also can contact 
Dave Lojek, the U.S. 
Department of Energy’s 
manager of Operable Unit 1, 

at (513) 648-3127 with 
questions &d comments. . 

How Do I Get 
More Information? 

You can get more 
information about the Operable- 
Unit 1 Feasibility Study and 
Proposed Plan, as well as 
other documents related to the 
Remedial Investigation and 
Feasibility Study at the Public 
Environmental Information 
Center (PEIC), located near 
the Fernald site in the 
JAMTEK Building, 10845 
Hamilton-Cleves Highway, 
Harrison, Ohio, 45030. The 
hours are: 

0 

0 

9 a.m. to 8 p.m., Monday 
and Thursday 
9 a.m. to 4:30 p.m., 
Tuesday, Wednesday, and 
Friday 
9 a.m. to 1 p.m., 
Saturday 

For more information, call 
the PEIC at (513) 738-0164. 

March ,1994 
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EXECUTIVE SUMMARY I 

INTRODUCTION 

This feasibility study (FS) has been prepared to support the decision-making process for remediation 

of the Fernald Environmental Management Project (FEMP) Operable Unit  1 ,  known as the Waste Pit 

_Area._The_F_ernald_siteconsists_o~a~25~~ec~a~( 1,050-acre) area about 29 kilometers (1 8 miles) 

northwest of Cincinnati in southwestern Ohio. The FEMP is listed on the National Priorities List of 

the U.S. Environmental Protection Agency (EPA), meaning it has high priority for cleanup attention. 

The U.S. Department of Energy (DOE) is responsible for cleanup activities at the site under its 

Environmental Restoration and Waste Management Program. 

Formerly known as the Feed Materials Production Center, the Fernald facility operated from 1952 to 

1989. The facility's primary function was to provide high-purity uranium metal products to support 

U.S. defense programs. Production operations were suspended in 1989 and focus shifted to 

environmental restoration and waste management activities at the site. As a result of past processing 

and disposal activities, the site became radioactively and chemically contaminated. 

The Remedial Investigation/Feasibility Study (RVFS) at the Fernald site is conducted in accordance 

with the terms of the 1991 Amended Consent Agreement between DOE and EPA entered into under 

5 

h __ _- 
7 

I I  

12 

I3 

14 

IS 

Sections 120 and 106(a) of the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA), as amended. The objective of the RI/FS process is to gather and evaluate 

information to support a decision about which cleanup remedy is the most appropriate action for 

addressing the environmental concerns' identified at the FEMP. 

Agency (OEPA) is also participating in the RI/FS process at the Fernald site. 

?U 

?I 

9 1  _- 

The Ohio Environmental Protection ?3 

21 

25 

The FEMP must also comply with the requirements of the Resource Conservation and Recovery Act 26 

(RCRA). Any RCRA closure requirements that must be met will be incorporated into the CERCLA 27 

process. 'Y 

2" 

. .  . . .  . . .. -. - . - _ . . . . . . . . .  
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For remedial action sites. it is DOE policy to integrate National Environmental Policy Act (NEPA) 

values into the procedural requirements of CERCLA, wherever practicable. To support cleanup 

decisions for contaminated material at the Fernald site, RI/FS documents under CERCLA have been 

written to incorporate NEPA values. The content of the documents prepared for this project is not 

intended to represent a statement on the legal applicability of NEPA to remedial actions conducted 

under CERCLA. 

This Feasibility Study has integrated NEPA requirements at the level of an Environmental 

Assessment. The Operable Unit 1 Feasibility Study, with the Proposed Plan, constitutes the 

Environmental Assessment. Thus, this report is identified as the Operable Unit 1 Feasibility 

Study/Proposed Plan-Environmental Assessment (FS/PP-EA). The Feasibility Study and Proposed 

Plan contain the NEPA impact analysis for each remedial alternative for Operable Unit I ;  the 

discussion of any potential impacts is provided in Section 4.0 of the Feasibility Study and Section 6.0 

of the Proposed Plan. In addition, this Feasibility Study provides the NEPA cumulative impact 

analyses associated with implementing cleanup actions for each of the five operable units. The 

resources analyzed to determine potential impacts include socioeconomic, environmental, and cultural. 

For NE,PA purposes, Operable Unit 1 will undergo the EA process. At the completion of this 

process, a determination will be made as to whether an EIS is necessary or whether the proposed 

action would have no significant impacts resulting in the issuance of a Finding of No Significant 

Impact (FONSI). 

Under the terms of the Amended Consent Agreement, cleanup activities have been categorized by 

environmental issues into five study areas, called operable units. Remediation of each operable unit is 

an incremental step toward comprehensively addressing Fernald site problems. Distinct RI/FS 

documents are being developed for each of the five operable units. Those documents include: 

0 The Remedial Investigation, which presents information on the nature and 
extent of contamination 

The Baseline Risk Assessment, which evaluates health and environmental 
effects that might occur if no cleanup action were taken 

The Feasibility Study, which evaluates alternatives for cleanup 

0 
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\ 

a The Proposed Plan. which summarizes key information from the Remedial 
Investigation. Baseline Risk Assessment, and Feasibility Study, and identifies 
the preferred alternative for remedial action 

The Responsiveness Summary, which provides responses to public comments 
to the Proposed Plan 

a J 

5 

a The Environmental Assessment, which addresses NEPA values h 

a The Record of Decision, which documents the cleanup decisions made for 7 

each operable unit x 
- 

The Remedial Investigation and Baseline Risk Assessment for Operable Unit 1 were published in draft 

in October 1993 and have been revised to reflect comments'from EPA and OEPA. The revised drafts 

were submitted to EPA and OEPA on February 8, 1994 (DOE 1994a). These documents, as well as 

the Site-Wide Characterization Report (DOE 1993b), are incorporated into the Operable Unit 1 

Feasibility Study/Environmental Assessment by reference. The results of the feasibility study, when 

combined with input from support agencies and from the general public on the preferred remedial 

alternative and the other remedial alternatives identified in the Proposed Plan, will form the basis for 

selecting the remedial action. Input from the public and other interested parties will be obtained 

during the time frame that the Proposed Plan will be available for public review and 

comment-during the summer of 1994 and documented in the Responsiveness Summary. The 

alternative(s) selected for implementation will be documented in the Record of Decision for Operable 

Unit 1, a draft of which is scheduled to be submitted to EPA and OEPA on November 6, 1994. 

Operable Unit 1 reports are available in the Administrative Record, located near the FEMP in the 

JAMTEK Building, 10845 Hamilton-Cleves Highway, Harrison, Ohio, 45030. 

OPERABLE UNIT 1 DESCRIPTION 

Operable Unit 1 known as the Waste Pit Area-a well-defined 37.7-acre area located in the northwest 

portion of the FEMP property. 

Operable Unit 1 is located within the Waste Storage Area, west of the former Production Area. 

Operable Unit 1 consists of the following site facilities and their associated environmental media: 

a Waste Pits 1 through 6 and their contents 
/ 

- - - - __-- - -  - _ _ _  , 
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0 

0 Clearwell and its contents 

0 

Burn Pit and its contents 

Miscellaneous structures and facilities such as berms, liners, concrete pads, 
underground piping, utilities, and fencing 

This feasibility study presents information to support selection of the most appropriate cleanup remedy 

for Operable Unit I .  The analyses in this report address: (1)  remedial technologies that could be 

applied to the various contaminated media, including the practicability of various treatment options; 

(2) the specific areas and media to be remediated: (3) the goals for cleanup levels; (4) potential health 

and environmental impacts associated with cleanup; and (5) the disposal location for contaminated 

material generated by site cleanup activities. 

To facilitate the analyses in this FS, the components of Operable Unit 1 were grouped into three 

categories : 

0 Waste pit contents and associated material, which includes the contents of 
Waste Pits 1 through 6, the contents of the Clearwell and the Burn Pit, pit 
liners, berms and grossly contaminated portions of the pit covers. The 
feasibility study identifies a full range of potential process options and 
technologies and screens them to develop preliminary remedial alternatives. 
These identified preliminary remedial alternatives are further screened with a 
detailed analysis completed in the FS for those alternatives surviving the 
screening process. 

Residual water, which includes surface water, perched groundwater incidental 
to waste pit remediation, and residual process water. Treatment of residual 
water would be performed at the FEMP Advanced Wastewater Treatment 
(AWWT) facility. Operable Unit 1 would be responsible for extraction and 
conveyance of residual water to the AWWT facility. The AWWT has been 
designed to handle these types of flows and has sufficient excess capacity. 
This is discussed in Section 3.0 of the FS. This strategy for addressing 
residual water is common to all alternatives undergoing detailed analysis in the 
FS. 

Contaminated surface soil and soils beneath the waste pits. Proposed 
remediation levels will be established for these soils and those with 
contamination above these levels will be excavated. Operable Unit 5 has 
taken the lead in evaluating remedial alternatives most appropriate to this type 
of waste stream. This includes completion of ongoing treatability studies. 
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These soils will be managed following excavation by the methodologies 
specified in the Operable Unit 5 Record of Decision for the process area soils. 
Depending on the final remedy selected by Operable Unit 5 for the soils, 
some of the less Contaminated waste pit cover soils may also be managed in 
this fashion. This strategy is common to all alternatives undergoing detailed 
analysis in the feasibility study. 

G-roundw-'- - -- .___._ _-. ater in the Great Miami Aqu~fer~is~not~addressed-as-a-source-medium-within-~is -~perable-~  x- 

Unit 1 Feasibility Study. Potential remediation of groundwater contamination for the entire FEMP 

. site is being addressed as part of Operable Unit 5. Thus, within this report, groundwater is 

considered as an environmental receptor medium. 

OPERABLE UNIT 1 REMEDIAL INVESTIGATION AND BASELINE RISK ASSESSMENT 
CONCLUSIONS RELEVANT TO THE FEASIBILITY STUDY 

As stated earlier. the Operable Unit 1 Draft Final Remedial Investigation Report. inclusive of the 

Operable Unit 1 Baseline Risk Assessment, has been forwarded to the U.S. and Ohio EPA. The 

baseline risk assessment concluded that the wastes of Operable Unit 1 present a potentially 

unacceptable risk to human health and the environment. As discussed earlier, the FS identifies an1 

evaluates a range of alternatives to implement required remedial action to address this potential risk. 

While all the findings of the RI are relevant to the FS, the following general findings are particularly 

important in developing and evaluating remedial alternatives: 

0 First, there is a very large volume (over 600,000 cubic yards) of contaminated 
material associated with the waste pits. 

Second, the waste pit contents are heterogeneous both in terms of contaminant 
type and concentration and also in the physical makeup of the wastes. 

Third, that while there is a potential increased risk associated with direct 
contact exposures, a principal potential threat is associated with exposure to 
groundwater contaminated by the waste pits. Two important findings are 
associated with this. Large volumes of contaminated pit materials are in very 
close proximity to the geologic formation of the sole-source Great Miami 
Aquifer. In addition, significant portions of the waste pit contents exhibit an 
elevated moisture content (some are saturated) meaning that there is a large 
pool of contaminated leachate available for migration into the aquifer 
formation. 
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0 Finally, while radiological contaminants are the principal sources of risk, 
there are also potentially unacceptable risks associated with volatile and semi- 
volatile organic chemicals and heavy metals. Elevated concentrations of these 
contaminants are found in each of the waste pits. The potential 
implementability and effectiveness of the identified remedial alternatives must 
be evaluated in specific consideration of the above findings. 

FEASIBILITY STUDY PROCESS AND CONCLUSIONS 

Remedial action objectives (RAOs) have been developed for each of the contaminated media within 

Operable Unit 1. At  the most general level, these RAOs (provided in Section 2.0 of this FS), can be 

summarized as eliminating or reducing to acceptable levels human and ecological exposure to 

contaminated media. Proposed remediation levels for surface soils and soils beneath the pits are 

established in Section 2.0 of the FS. These levels will be finalized in the Operable Unit 5 Record of 

Decision (see Section 2.2). 

In  light of the Operable Unit I-specific characteristics and factors described above, a wide range of 

potential remedial technologies and process options are identified. In Section 2.0 of the FS, these 

individual technologies and process options are screened against the criteria of effectiveness, 

implementability and cost. As an example of this process, bioremediation was identified as a 

potential remedial technology. But because biological treatment is not effective in addressing the 

principal threats associated with radioactivity, this option is one of many that were not retained for 

detailed analysis in the FS. Other options, however. such as a variety of mechanical waste removal 

technologies, were considered potentially viable for Operable Unit I. Section 2.0 documents how 

technologies and process options were evaluated and identifies those that survived the screening. 

Table 2-2 in the FS provides a concise list of the initial screening of technologies and process options 

for Operable Unit 1. 

Once the technologies and process options are screened, those surviving the screening process are 

combined to form preliminary remedial alternatives. Eight cleanup remedies initially were developed 

in this FS. Section 3.0 discusses how the preliminary remedial alternatives identified in this report 
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1991. 

than what was available at the time the ISA Report was prepared. Table 3.1 identifies the 

As explained in Section 3.0, the FS is based on a base of information that is more developed i 

technologies and options assembled to form cleanup alternatives. 3 

J 

Preliminarv Remedial Alternatives 5 

0 __________ The eight preliminary remedial alternatives that were identified are: ___~---__ ---_ _ _ _ _ _ _ _ _ ~  _________ 
Alternative I -- No Action 
- Under this alternative, no further action would be taken at Operable Unit 1 .  

The No-Action Alternative was retained to provide a baseline for comparison 
in accordance with the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP). 

Under this alternative, the waste would be isolated by slurry walls and 
subsurface drains at the perimeter of the pits and by an infiltration-limiting 
multimedia cap over the pit area. 

This alternative is identical to Alternative 2 with the addition of a waste 
solidification step. Waste solidification would involve mixing grout with the 
upper portions of selected pits. 

Alternative 2 - In Situ Containment 

Alternative 3 - In Situ Treatment and Containment 
- 

Alternative 4 -- Removal, Treatment, and On-Property Disposal 

Alternative 4A -- Treatment Consists of-Vitrification 
Under this alternative, wastes would be turned into a glass-like matrix and 
placed in an engineered disposal cell at the Fernald site. 

Alternative 48 -- Treatment Consists 'of Cement Solidification 
Under this alternative, the waste would be cement solidified and placed in an 
engineered disposal cell at the Fernald site. 

Under this alternative the wastes would be dried with no additional treatment 
and placed in an engineered disposal vault at the Fernald Site. 

Alternative 4C -- Treatment Consists of Thermal Drying 

Alternative 5 -- Removal, Treatment Consisting of Thermal Drying, and 
Disposal Off Site 

Alternative SA -- Disposal at the Nevada Test Site 
Under this alternative, the waste would be excavated, treated by drying to 
meet waste acceptance criteria, and shipped by rail to a point near Las Vegas 
and then trucked to the Nevada Test Site for disposal. 
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Alternative 5B -- Disposal at a Representative Permitted Commercial Disposal Facility i 

1 

4 

Under this alternative, the waste also would be excavated and treated by 2 

drying to meet waste acceptance criteria, then shipped by rail to a 
representative permitted commercial disposal facility. 

5 

Institutional controls are an element in each of these alternatives. 6 

7 

Results of Detailed and Comparative Analvses 

These preliminary remedial alternatives were screened, again using the criteria of effectiveness. 

implementability, and cost. On the basis of this screening, Alternatives 1, 4A, 4B, 5A,  and 5B were 

judged to be appropriate for consideration in the detailed analysis portion of this feasibility study. 

Alternatives 2, 3, and 4C were screened out for further consideration. The basis for screening out 

these alternatives is discussed in detail in Section 3.0 of the FS. In summary, Alternatives 2 and 3 

were judged to be ineffective in mitigating potentially unacceptable impacts to the Great Miami 

Aquifer. Alternative 4 C was screened out because it added no value over that presented by 

Alternative 4B but it had a slightly higher cost and short-term risk potential. 

The objectives of the detailed/comparative analysis are: (1) to further define the reasonable 

alternatives that have been carried forward from the alternative screening phase of the CERCLA 

process; (2) to individually assess each alternative against the evaluation criteria as specified in the 

NCP (40 CFR 300.430); and (3) to compare alternatives with each other to assess the relative 

performance of each alternative with respect to each evaluation criterion. 

Nine evaluation criteria have been developed to address the CERCLA requirements as stated in the 

NCP (40 CFR 300.430). They are: 

Threshold Criteria 

' a  
0 

Overall protection of human health and the environment 
Compliance with applicable or relevant and appropriate requirements (ARARs) 
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Assessments against these two criteria relate directly to evaluation against regulatory requirements. 

An alternative must satisfy these threshold criteria to be selected as a remedial action. 

I 

7 

1 

Bd ancin E Criteria 4 

0 Long-term effectiveness and permanence 5 

0 Reduction of toxicity, mobility, or volume through treatment h 

0-- -Short-term-effectiveness 
0 Implementability X 

0 cost 0 

Modifvinh Criteria 

0 State acceptance 
0 Community acceptance 

I? 

1.1 

The final two modifying criteria will be evaluated following public and agency comments on the I5 

Proposed Plan and will be addressed in the Record of Decision once a final remedial action decision 

is made. I7 

16 

I X  

Except for the No-Action Alternative, the remedial alternatives for Operable Unit 1 would provide a 

permanent solution to the environmental problems in Operable Unit 1. 

reduce exposures and risks to humans and the environment by removing sources of contamination, 

treating the waste, and isolating the treated materials from the environment in a disposal facility. 

each of the remedial alternatives, an equal degree of protectiveness of human health and the 

environment is provided by removal of contaminated pit wastes and soils to attain health-based action 

14 

Each action alternative would ?U 

?I 

For 22 

27 

34 

levels. That protectiveness is maintained in Alternatives 4A and 4B by treating the waste to limit 25 

contaminant mobility. The wastes are then disposed in a facility designed to preclude human and ?h 

ecological intrusion and to reduce impacts to groundwater to acceptable levels. 

maintained in Alternatives 5A and 5B by drying the wastes and disposing of them at engineered 

disposal facilities in the arid west where, due to harsh climatic conditions, there are no resident 

Protectiveness is 27 

? X  

30 

human populations in the immediate vicinity or usable surface water or groundwater resources. 30 
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With one exception, all of the action alternatives can be designed to meet identified ARARs. The 

exception involves Alternatives 4A and 4B. Specifically, the State of Ohio, at OAC 3745-27- 

07(B)(5), prohibits sanitary waste landfills from being constructed over sole source aquifers. 

I 

2 

The 

Great Miami Aquifer beneath the site has been designated a sole source aquifer. This citation has 

3 

J 

been determined to be relevant and appropriate to Operable Unit I remedial actions. Accordingly, a 

waiver or exemption from this regulation would be required to implement either Alternative 4A or 

4B. 

Two options were considered for the primary treatment technology for Alternatives 4A and 48. The 

first is chemical stabilization/solidification, which would’involve mixing the waste with cement to 

generate a cement-like product. The second is treatment by vitrification, which would involve 

melting the waste in a ceramic melter to generate a fritted glass-like product. Prior to both 

vitrification and cement solidification, the wastes would be dried. The primary treatment for 

Alternatives 5A and 5B is physical treatment in the form of drying. Alternatives 4A and 4B offer 

significant advantages in reduction in contaminant mobility over Alternatives 5A and 5B. Alternative 

4A is the most advantageous relative to reduction in toxicity because, due to the high temperatures 

involved, any residual volatile organics and some semi-volatile organics can be destroyed. There is 

no significant difference among the other alternatives in reduction in toxicity through treatment. 

Cement solidification would result in a significant volume increase while each of the other alternatives 

would realize a slight decrease in volume. 

As designed, all action alternatives provide an adequate measure of long-term effectiveness and 

permanence. This is accomplished by the removal of contaminated materials, and by treatment and 

disposal in an engineered facility. Alternatives 5A and 5B would be equally effective at reducing 

residual risks permanently. They are also more effective than Alternatives 4A and 4B, since the pit 

waste material would be removed from the site. Of particular note is the fact that in the event of 

releases from the disposed wastes in Alternatives 5A and 5B, the likelihood of impacting receptors is 

very low due to harsh socioeconomic and climatic factors at the disposal facility. Releases from 

disposed waste in failure scenarios for Alternatives 4A and 4B represent a more significant threat 
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\ - CLP - 
primarily due to the presence of the sole source Great Miami Aquifer and a large nearby- reiidential 

population. 

The technical implementability of Alternatives 5 A  and 5B is judged to be equal and relatively 

straightforward as the principal remedial elements (excavation, drying, transportation) are robust 

~ ~ ~ - technologi-es that are roupnely .implemented- in _industry. ~ ~ Waste -.  - -. heterogeneity ~. . . should not . significantly 

impact the ability to implement these alternatives. There .are greater uncertainties associated with the 

technical implementability of Alternatives 4A and 4B. Appendix C of this document summarizes 

treatability work specific to these alternatives. Cement solidification has been previously applied to 

low-level radioactive wastes at other sites with varying degrees of success. The cement solidification 

facility would be difficult to operate due to the heterogeneous nature of the wastes in the pits. 

Heterogeneity also impacts the implementability of vitrification. There are additional uncertainties 

i 

x 

u 

I l l  

I 1  

II! 

associated with vitrification because a full-scale facility for vitrification of wastes similar to those in 

Operable Unit 1 has not been constructed elsewhere. The start-up of a first-of-a-kind facility is 

13 

I4 

expected to be difficult. There are no known administrative barriers against implementation, of 

Alternatives 4A and 4B, except for the ARAR issue of the state prohibition against on-property 

disposal over a sole-source aquifer. Obtaining a waiver or exemption from this regulation would be 

moderately difficult. While Alternatives 5 A  and 5B must comply with a variety of transportation 

regulations, there are no known regulations which would prohibit shipment of Operable Unit 1 

wastes. 

The short-term risks (excluding transportation) to off-site individuals and non-remediation workers 

would be approximately the same for all four action alternatives. During transportation of waste 

materials, Alternative 5 A  would result in slightly higher risks to communities along the transportation 

route than Alternative 5B. No transportation risks are associated with Alternatives 4A and 4B. The 

short-term risks (excluding transportation) to remediation workers would be approximately the same 

for Alternatives 4A and 4B, with 4B having a slightly higher potential for accidents than 4A. The 

short-term risks for on-site workers of Alternatives 5A and 5B (excluding transportation and package 
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potential for accidents associated with on-property disposal. However. there would be the potential 
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for exposures hid accidents associated with transportation and package handling. Taking these risks 

into account. Alternative SA would have higher dose equivalents and potential accidents for 

remediation workers than any of the other action alternatives. Alternative 5B, with less waste 

handling, would have the potential for substantially fewer accidents than the other alternatives, even 

after the addition of risks associated with transportation. 

Cost estimates are used in the feasibility study process under CERCLA to eliminate those remediation 

alternatives which are significantly more expensive than competing alternatives but do not offer 

commensurate performance or overall protection of human health and the environment. The cost 

estimates developed are order-of-magnitude estimates with an intended accuracy range of -30 to +50 

percent. Estimates are considered to be order-of-magnitude because of the uncertainties in the 

information used to develop the estimates. 

The estimated present value costs are: 

0 ’ Alternative 1: $0 
0 Alternative 4A: $446,690.000 
0 Alternative 4B: $3 88,609,000 
0 Alternative 5A: $645,870.000 
0 Alternative SB: $348,202,000 

Section 4.0 of the feasibility study describes in detail and compares each alternative to the above 

evaluation criteria. 

ORGANIZATION OF THE FEASIBILITY STUDY 

The Operable Unit  1 Feasibility Study includes five sections and 10 appendices, as follows: 

0 Section 1 .O, Introduction 
Contains information about the purpose and organization of the report; site 
background; and a summary of Operable Unit 1 nature and extent of 
contamination, contaminant fate and transport, and baseline risk assessment 

Identifies the range of cleanup technologies and process options that were 
developed into preliminary remedial alternatives and documents how the 
technologies were evaluated 

0 Section 2.0, Identification and Screening of Technologies and Processes 
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0 Section 3.0. Development and Screening of Alternatives 1 

from combinations of the technologies and process options evaluated in 1 

Section 2.0 J 

- Presents the development and screening of remedial alternatives assembled 

0 Section 4.0, Detailed Analysis of Alternatives ' 5 

Discusses the detailed analysis of the alternatives that passed the screening 
-process, evaluating each alternative against the nine EPA criteria; NEPA 

- h 

7 

impact analysis for each alternative has been integrated into this section. x 

0 

Section 5.0, Comparative Analysis 
Compares the final remedial action alternatives; distinguishes the relative 
advantages and disadvantages of each alternative so that the preferred remedial 
action can be identified in the Proposed Plan 

Appendix A, Operable Unit 1 Remedial Investigation Data Summary 
Summarizes information contained in the Remedial Investigation about the 
nature and extent of contamination in Operable Unit 1 

Appendix B, Description of Technologies and Process Options 
- Describes the representative technologies and process options evaluated for 

Operable Unit I wastes 

Appendix C, Treatability Studies for Operable Unit 1 

Appendix D, Public Health and Occupational Risk Consideration 

Appendix E, Cost Estimates 

- Summarizes studies of treatment options for Operable Unit 1 wastes 

Evaluates residual risks associated with the action alternatives 

Discusses the costs, and the assumptions made in estimating those costs, for 
the various remedial alternatives 

Appendix F, Analysis of Potential ARARs for Operable Unit, 1 
Identifies and evaluates the Applicable, Relevant, and Appropriate 
Requirements that apply to Operable Unit 1 and analyzes compliance with 
these requirements 

Appendix G, NEPA Cumulative Impact Analysis 
Discusses the impacts, including socioeconomic, etc., of Operable Unit 1 
remediation 

Appendix H, Wetland/Floodplain Assessment 
- Discusses the assessment of impacts to wetlands, as required by federal 

regulations 

Appendix I, Comprehensive Response Action Risk Evaluation 
Evaluates the total cumulative residual risk to human health estimated to 
remain after the proposed cleanup of the Fernald site is complete 
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0 Appendix J, Waste Acceptance Criteria I 

Discusses the acceptance criteria for waste at the Nevada Test Site and the 
representative permitted commercial disposal facility 

3 

3 

‘8 

Generally, it is expected that the preferred remedial action alternative identified in the Proposed Plan 5 

for Operable Unit 1 will consist of the alternative that performs best when evaluated against the nine 

criteria. 

6 

The Proposed Plan will be issued for public review and comment with Operable Unit 1’s 7 

integrated Feasibility Study/Proposed Plan-Environmental Assessment (this document). The final x 

review of any significant new information that may become available subsequent to submittal of the 

Feasibility Study/Proposed Plan-Environmental Assessment. The alternatives selected for I 1  

implementation will be documented in the Operable Unit 1 Record of Decision. 

remedy for Operable Unit I will be determined after public consideration of the Proposed Plan and 0 
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