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F.l.O ANALYSIS OF POTENTIAL ARARS FOR OPERABLE UNl" 4 1 

F.l.l INTRODUCTION 2 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 

created a federal program for the cleanup of uncontrolled releases of hazardous substances into the 

environment. The Superfund Amendments and Reauthorization Act (SARA), enacted in 1986, 

3 

4 

5 

reauthorized the program for an additional five years, and the Omnibus Reconciliation Act of 1990 6 

7 

8 

9 

10 

again extended the CERCLA program. SARA added guidance on developing cleanup standards, a 

codified many U.S. Environmental Protection Agency (EPA) practices that evolved during site 

evaluation and remediation occurring in the first years of the program. 

preference for permanent solutions and support for the development of innovative technologies, and 

CERCLA provides guidance on the specific cleanup standards that should be applied to a remedial 

action, or to the criteria for choosing among remedial alternatives when implementing regulations for 

CERCLA and SARA, 40 Code of Federal Regulations (CFR) 300, which are r e f e d  to as the 

National Oil and Hazardous Substances Pollution Contingency Plan (the NCP). Nine selection criteria 

for choosing among remedial actions are presented in Subpart E - Hazardous Substance Response, 

40 CFR 300.43O(e)(9). One of these nine criteria states that the action will comply with applicable or 

relevant and appropriate requirements (ARARS). The NCP further defines the criteria for remediation 

of a facility by requiring that on-site remedial actions must attain or exceed the ARARS in federal and 

state environmental and public health laws. 

This appendix provides an analysis of the proposed potential ARARs which were used in evaluating 

the performance of alternatives for the remediation of Operable Unit 4. 

F.1.2 ARARs DEFINED 

Section 121(d) of CERCLA requires that, at the completion of remedial actions, the site should 

achieve a level of control that complies with federal and state environmental laws that are applicable 

or relevant and appropriate for the hazardous substances, pollutants, or contaminants that remain on 

site. 

The NCP defines applicable requirements as those "cleanup standards, standards of control, and other 

substantive requirements, criteria, or limitations promulgated under federal environmental or state 
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e- environmental or facility siting laws that specifically address a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only those 

state standards that are identified by the state in a timely manner and that are more stringent than 

federal requirements may be applicable" (40 CFR 6 300.5). "Applicable" implies that the remedial 

action or the circumstances at the site satisfied all of the jurisdictional prerequisites of a requirement. 

Although a requirement may not be applicable as defined in the NCP to a specific release, it may be 

"relevant and appropriate". The NCP defines relevent and appropriate requirements as those "cleanup 

standards, standards of control, and other substantive environmental protection requirements, criteria, 

or limitations promulgated under federal or state law that, while not "applicable" to a hazardous 

substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, 

address problems or situations sufficiently similar to those encountered at the CERCLA site such that 

their use is well suited to the particular site". Only those state standards that are identified by the state 

in a timely manner and are more stringent than these federal requirements may be relevant and 

appropriate (40 CFR 0 300.5). In some circumstances, a requirement may be "relevant" but not 

"appropriate" for the site-specific situation. A requirement must satis@ the "relevant" and 

"appropriate" components. 

Section 121 of CERCLA requires selection of a remedial action that is protective of human health and 

the environment. Such protectiveness, as determined by a site risk assessment, may not always be 

attained by the ARARs. In certain cases, standards may not exist in the promulgated regulations that 

address the proposed action or the constituent of concern. In these cases, nonpromulgated advisories, 

criteria, or guidance that were developed by the EPA, other federal agencies, or states are "to be 

considered" (TBC) in establishing remedial action objectives that are protective of human health and 

the environment. In addition, TBCs may provide information that is utilized to develop CERCLA 

remedies. 

In addressing a requirement that may affect a remedial action being considered for a site, a determina- 

tion is made regarding its relationship to: (1) the location of the action, (2) the contaminants involved, 

and (3) the specific components of the action, such as factors unique to a certain technology. Three 

types of ARARs result fiom this process: location-specific ARARS, chemical-specific ARARS, and 

action-specific ARARs. 
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The formal definition of the term "site" in the context of this CERCLA remedial action includes not 

only the former Production Area inside the fence, but also any areas contaminated by the migration of 

a hazardous substance, pollutant, or contaminant from any of the properties under the custody or 

accountability of DOE. The term "on property" is included in the definition of "on site,'' but includes 

only that part of the site under direct control or ownership by DOE. The term "off site" refers to all 

other areas that are not under the direct control of DOE, and are not contaminated by DOE waste or 

activities. On-site actions are required to comply with ARARs, but must comply only with the 

substantive parts of an ARAR. The application of specific environmental regulations to activities 

being considered for off-site facilities, such as land disposal of stabilized waste at the Nevada Test Site 

(NTS) or the permitted commercial disposal site, would be addressed by the facility ownerdoperators 

in the environmental compliance documents and requirements which govern those facilities. 
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F.2.0 ARAR IDENTIFICATION METHODOLOGY 

The process of identifying ARARs and TBC material for Operable Unit 4 is outlined in Figure F.2-1 

and described below. 

The first step in identifying the ARARs for the site involved identifying the potential contaminant and 

action- and location-specific requirements. The next step involved analyzing those requirements to 

determine if they were applicable. Figure F.2-2 outlines the general procedures used for determining 

if a requirement is applicable. For a requirement to be applicable, the site circumstances must meet 

of the jurisdictional prerequisites of the requirement. Such jurisdictional prerequisites may include: 

Who, as specified by the statute or regulations, is subject to its authority 

The types of substances or activities listed as falling under the authority of the statute 
or regulation 

The time period for which the statute or regulation is in effect 

The types of activities the statute or regulation requires, limits, or prohibits 

If the requirement failed to meet a jurisdictional prerequisite, the requirement is not applicable. The 

analysis then addressed whether the requirement is relevant and appropriate. This process is outlined 

in Figure F.2-3. The evaluation factors used for determining whether a requirement is relevant and 

appropriate included: 

Whether the specific objectives of the statute and regulations under which the require- 
ment was created are similar to the specific objectives of the CERCLA action. 

Whether the media regulated or affected by the requirement are similar to the media 
contaminated or affected at the CERCLA site. 

Whether the substances regulated by the requirement are similar to the substances 
found at the CERCLA site. 

Whether the entities or interests affected or protected are similar to the entities or 
interests affected by the CERCLA site. 

Whether the actions or activities regulated by the requirement are similar to the 
remedial action contemplated at the CERCLA site. 

Whether the type of place regulated is similar to the type of place affkcted by the 
CERCLA site or CERCLA action. 
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Whether the type of structure or facility regulated is similar to the type of structure or 
facility affected by the release or contemplated by the CERCLA action. 

Whether any consideration of use, or potential use, of affected resources in the 
requirement is similar to the use, or potential use of the affected resource. 

. 
Whether the purpose of the requirement in the program of its origin is served by its 
application at the CERCLA site. 

Whether any variances, waivers, or exemptions h m  the requirement are available for 
the circumstances of the CERCLA site or CERCLA action. 

If a regulatory scheme appeared to be relevant and appropriate, each provision in that scheme was 

reviewed to determine its relevance and appropriateness for the site. If an evaluation of a provision 

against these factors indicated that the site circumstances are "sufficiently similar" to the problems 

addressed by the provision, then the provision was selected as relevant and appropriate for evaluating 

remedial alternatives. Otherwise, it was dropped from consideration. When the analysis resulted in a 

determination that a requirement was both relevant and appropriate, such a requirement must be 

complied with to the same degree as if it were applicable. 

If an AR4R did not exist, or if it was insufficient to protect human health and the environment, then . 
a 

criteria, guidance, proposed rules, advisories, or other TBCs that were developed or approved by 

federal or state agencies were analyzed for their pertinence in establishing a protective remedy. These- 

TBC materials, which are not legally binding, become enforceable if they are incorporated into a'n 

accepted Record of Decision (ROD). 

An initial listing of potential ARARs was included in the Initial Screening of Alternatives (ISA) for 

Operable Unit 4 (Task 12 Report, October 1990). A comprehensive listing of potential ARARs and 

TBCs was jointly developed by U.S. Department of Energy (DOE), EPA, and the Ohio Environmental 

Protection Agency (OEPA) in October 1990. The ISA listing was refined using the comprehensive 

listing, the Remedial Investigation 0 data and alternative descriptions to produce the ARAIUTBC 

tables included in this document. The requirement(s) of the ARARs or TBC material, as well as the 

rationale for implementation and the affected alternatives, are presented in Tables F.2-la through F.2- 

IC. Where two or more standards that cover the same regulatory area were identified, the more 

stringent or prescriptive standard was selected for inclusion in the tables. Other non-ARAR, non-TBC 

requirements, which are critical to the remedial actions, are described in Section F-3.4, and presented 0 
in Table F.2-ld. 
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a- EPA guidance directs the identification of three types of ARARs: chemical-specific, location-specific, 

and action-specific. The identification of potential ARARs is discussed by type in the subsections that 

follow. Tables F.2-la through F.2-ld segregate the potential ARARs and TBCs into three separate 

tables by ARAR type. Table F.2-la contains Chemical-Specific AIWWT'BCs; Table F.2-lb, 

Location-Specific AlURs/TBCs; and Table F.2-lc, the Action-Specific ARARdIBCs. Table F.2-la, 

Chemical-Specific ARARS, further classifies potential ARARS on the basis of media affected. Only 

alternatives that passed the initial screening and are described in detail in this document are listed in 

these tables. The ARARs in each table are arranged within each ARAR type by the legislative act that 

establishes the requirements. The major acts listed in the comprehensive Table F.2-1 include the 

Atomic Energy Act (AEA), Clean Water Act (CWA), Clean Air Act (CAA), Resource Conservation 

and Recovery Act (RCRA), Safe Drinking Water Act (SDWA), National Environmental Policy Act 

(NEPA), and Uranium Mill Tailings Radiation Control Act (UMTRCA). Where only a single 

regulatory cite appears for an ARAR in these tables, the citation or reference is more stringent than 

it's state or federal counterpart, or has no counterpart. 

Compliance evaluations for each alternative, subjected to detailed analysis relative to the identified 

ARARs, are presented in Tables F.2-2 through F.2-4. Tables F.2-2, F.2-3, and F.2-4 contain the 

ARAR compliance evaluations for Subunits A, B, and C, respectively. Compliance is indicated when 

the standard would be met, or where the remedial activities associated with that alternative will not 

violate the requirement. In cases of potential noncompliance, a brief explanation of the expected 

reason for noncompliance is provided. 

If a requirement is determined to be an ARAR, it must be complied with unless a condition addressed 

by the CERCLA criteria for a waiver is encountered. Under Section 121(d)(4) of CERCLA, EPA may 

waive compliance with an AIUR if one of the following conditions can be demonstrated: 

The remedial action selected is only an interim measure and will become part of a 
total remedial action that will attain< the ARAR level or standard of control when 
completed. 

Compliance with the requirement will result in greater risk to human health and the 
environment than other alternatives. 

0 Compliance with the requirement is technically impracticable h m  an engineering 
perspective. 

The remedial action selected will attain a standard of performance that is equivalent to 
that required by the ARAR through the use of another method or approach. , 
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The state has not consistently applied (or demonstrated an intention to consistently 
apply) the promulgated requirement in similar circumstances at other remedial actions. 

Attainment of the ARAR would not provide a balance between the need for protection 
of public health or welfare and the environment at this site, and the availability of 
Superfund monies to respond to other sites that may present a threat to public health 
or the environment. [Because the Fernald Environmental Management Project 
(FEW) is not being cleaned up with Superfund money, this last waiver condition is 
not directly applicable to the project. However, cost is still a criteria for the 
evaluation of identified alternatives]. 

One potential ARAFl that is relevant and appropriate to the alternatives for on-site waste disposal 

would not be met, Ad would require an exemption from the state requirement if those alternatives 

were selected. This location-specific ARAR, the State of Ohio location standards for solid waste 

disposal facilities found in OAC 3745-27-07 (l3)(5), is discussed in detail in Section F.4.3.1. 
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F.3.0 ARAR DEVELOPMENT 1 

- 

Investigation activities have been ongoing for a number of years at the FEW, providing considerable 

information about site contamination and waste characterization. This background material has 

allowed for the preliminary selection and continued development of the ARARs identified for 

Operable Unit 4. Continued discussions with the EPA and OEPA concerning various regulations and 

their inclusion are reflected in the proposed ARARs; as resolution of the discussions occur, the 

ARARs will continue to be revised until the Operable Unit 4 ROD is finalized. 

ARARs are fundamentally selected for Operable Unit 4 based on the variety of contaminants and 

contaminated media. Due to the heterogeneity of the contaminated materials, Operable Unit 4 has 

been subdivided into three subunits, A, B, and C, depending on radioactivity levels. Subunit A 

consists of the contents of Silos 1 and 2 and the sludge remaining in the decant sump. Subunit B 

consists of the Silo 3 contents. Subunit C consists of the Silos 1, 2, 3, and 4 structures, the bems 

surrounding Silos 1 and 2, the existing radon treatment system (RTS) on Silos 1 and 2, the surface 

soils within the operable unit, the soils beneath Silos 1 and 2, the underground decant sump tank and 

related piping, the underground process piping, the concrete trenches in which the piping lies, and 

debris generated consequential to the remediation of Subunits A and B. 

F.3.1 CHEMICAL-SPECIFIC REOUIREMENTS 

Chemical-specific ARARS are usually health- or risk-derived numerical values that establish an 

acceptable level or concentration of chemical or radionuclide that may remain in specific environmen- 

tal media after remediation is complete. These levels are deemed to be protective of human health and 

are used to help establish remedial cleanup goals. 

The development of chemical-specific ARARs was limited to the constituents of concern (COCs) 

identified in Appendix D of the RI Report for Operable Unit 4. Chemical-specific AR4Rs and TBCs 

for Operable Unit 4 have been identified for radionuclide, organic, and inorganic chemicals in drinking 

water. In accordance with the NCP at 40 CFR Q 300.430(eX2Xi), the maximum contaminant level 

goals (MCLGs) established under the SDWA that are set at levels above zero shall be attained by the 

remedial action for groundwater or surface waters that are current or potential sources of drinking 

water, where the MCLGs are "relevant and appropriate" to the circumstances of the release, as 

determined by the factors in 40 CFR Q 300.400(gX2). If an MCLG is not determined to be "relevant 
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0- and appropriate," the corresponding maximum contaminant level (MCL) shall be attained where 

relevant and appropriate to the circumstances of the release. When both MCLs and MCLGs exist for 

a COC, the numerical limits selected for these ARARs are the lower of the non-zero values that are 

promulgated. 

Chemical-specific requirements for Operable Unit 4 include regulations of the SDWA, CAA, RCRA, 

and UMTRCA. 

F.3.2 LOCATION-SPECIFIC REOUIREMENTS 
Location-specific ARARs generally restrict certain activities, or restrict or require where certain 

activities may be conducted, solely because of geographical, hydrologic, or land use concerns. 

The location-specific requirements included in this document address those requirements that prevent 

the selection of an alternative or restrict or require certain activities due to special site characteristics. 

Location-specific requirements considered for the remedial alternatives include protection of wetlands, 

endangered species and habitat, and protection of the sole source aquifer. 

F.3.3 ACTION-SPECIFIC REQUIREMENTS 
Action-specific ARARs are usually restrictions on the conduct of certain activities or the operation of 

certain technologies at the site. 

The action-specific requirements include both obligatory actions and action limitations. Action- 

specific requirements for Operable Unit 4 include waste management, unit design and operation, 

radiation protection, and mandated disposal actions and limitations specified under federal RCRA, 

CWA, CAA, UMTRCA, NEPA, and AEA regulations, or their state counterparts. 

F.3.4 OTHER REQUIREMENTS 

In addition to the types and classes of ARARs described, other requirements exist that are neither 

ARARs nor TBCs. These other requirements do not fit into the applicable, relevant and appropriate, 

or TBC categories either because they are not promulgated regulations or because they are not 

environmental requirements subject to waiver or negotiation. This latter category includes those 

requirements such as site worker protection standards under the Occupational Safety and Health 

Administration (OSHA), and off-site transportation requirements found in the United States 
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Department of Transportation regulations. These other requirements are identified to facilitate a 

thorough evaluation and comprehensive comparison of the remedial alternatives. 

1 

2 

An example of non-promulgated requirements includes the various DOE Orders. AEA requirements 3 

for DOE's waste management are incorporated into DOE Orders, developed and issued under DOE's 

AEA authority. The Orders are generally consistent with, and typically include, technical requirements 

similar or equivalent to those in Nuclear Regulatory Commission (NRC) regulations and that are 

appropriate for DOE facilities. DOE Order substantive environmental requirements that pertain to an 

alternative are TBC requirements, which, when included in a CERCLA ROD, are enforceable cleanup 

standards under CERCLA. Although not specifically targeted for DOE facilities, substantive technical 

portions of promulgated and non-promulgated NRC requirements may be "relevant and appropriate" or 

TBCs for various alternatives to ensure protection of human health and the environment. 

In this document DOE Orders are identified as TBCs only when no Dromulgated ARAR exists, to 

ensure adequate protection of human health and the environment. Parts of these Orders that are 

considered potential TBCs are included in Tables F.2-la through F.2-lc. When an ARAR was 

identified that offered equivalent protectiveness to an existing Order, the promulgated requirement was 

selected for inclusion in the tables instead of the DOE Order. For the alternatives described in this . 

document, portions of DOE Order 5400.5 were selected as TBCs to ensure adequate protection of the 

public during and following remediation. Other DOE Orders which pertain to worker protection and 

safety, NEPA implementation, and quality assurance during remediation of Operable Unit 4 are 

considered "other requirements'' and are included in Table F.2-ld. Also included in this table are 

other non-environmental promulgated requirements with which the FEMP must comply during 

remediation of OU4. 
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1 F.4.0 CRITICAL ARAR DETERMINATIONS 
_ _  - . -- 

0 
Some ARAR determinations warrant detailed discussion. Detailed discussions of the principal 

hazardous waste, radioactive waste, and state ARAR determinations that were identified as potential 

ARARs are presented in this section. 

2 

3 

4 

F.4.1 HAZARDOUS WASTE - RCRA 

The material contained in Silos 1, 2, and 3 is by-product residue resulting fiom the processing of 

uranium ore and is specifically exempted by 40 CFR 261.4(a)(4) fiom regulation as hazardous waste 

under RCRA. The exclusion applies to ".., source, special nuclear or by-product material as defrned in 

the ... Atomic Energy Act . . . 'I AEA in part defines by-products as: "the tailings or waste produced 

by the extraction or concentration of uranium or thorium fiom any ore processed primarily for its 

source material content" [AEA Section 1 l(e)(2)]. 

The silos contain residues fiom the chemical extraction of uranium from ores; therefore, the contents 

of Silos 1, 2, and 3 are by-product materials, not solid wastes or hazardous wastes subject to 

regulation under RCRA. Also, since Operable Unit 4 does not contain any identified Hazardous Waste 

Management Units or Solid Waste Management Units as defined under the RCRA Hazardous and 

Solid Waste Amendments (HSWA), the RCRA requirements for the treatment, storage, and disposal of 

hazardous waste are not "applicable" to the management of silo material. 

As presented in the FU Report for Operable Unit 4, the Subunit A residues' Toxicity Characteristic 

Leaching Procedure (TCLP) results exceed the 40 CFR 261.24 maximum acceptable concentrations for 

lead. The Subunit B residues Extraction Procedure Toxicity results exceed the maximum acceptable 

concentrations for arsenic, cadmium, chromium, and selenium. Therefore, the residues exhibit the 

toxic characteristics that RCRA requirements are designed to control. The metals in the residues have 

been demonstrated to be mobile and pose a potential threat to impact groundwater that may be used 

for human consumption. Because the residues are sufficiently similar to hazardous wastes regulated 

by RCRA and some RCRA requirements are appropriate for the circumstances of the release or 

potential release, the substantive requirements of RCRA are relevant and appropriate for management 

of Subunits A and B residues. In addition, Subunit C residues, including soil and debris, may also 

exhibit a hazardous waste characteristic due to contamination by the Silo materials that would require 

management as a hazardous waste under RCRA. Any other solid waste generated pursuant to 

0 2 1  
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remediation would require characterization in accordance with 40 CFR 6 262.1 1 under RCRA prior to 

disposal. 

Relevant and appropriate RCRA closure requirements are promulgated at 40 CFR 0 264, Subpart G. 

These regulations contain the RCRA closure performance standard and incorporate the unit type 

closure requirements by reference. The silos in Operable Unit 4 are similar to tanks, as defined under 

the RCRA tank definition in 40 CFR 260.10. Thus, the closure requirements for tank units in 40 CFR 

264.197 are potential ARARs. It is presumed that a release h m  these units has o c c u r r e d ;  therefore, 

the substantive closure requirements for landfills, 40 CFR 264.3 10, are also potentially relevant and 

appropriate requirements for the silos and any on-site disposal units constructed to receive Operable 

Unit 4 wastes. RCRA post-closure requirements, including groundwater monitoring at the unit point 

of compliance, would also be relevant and appropriate for on-site disposal of wastes that are 

sufficiently similar to hazardous wastes. 

F.4.1.1 Corrective Action Management Units (CAMUS) 

Facilities regulated under Subtitle C of RCRA that are undergoing remedial or corrective action may 

designate specific areas of the facility property for the management of remediation waste. These 

remedial waste management areas, known as corrective action management units (CAMUs), are 

allowed under 40 CFR Part 264, Subpart S, in order to provide flexibility during the process of 

remediation. Remediation wastes include both solid and hazardous wastes, as well as media and 

debris which may be contaminated with a hazardous waste. Since OU4 wastes are sufficiently similar 

to hazardous wastes, this regulation is both relevant and appropriate to the circumstances of several 

remedial alternatives such that its use is well suited to the remedial activity and management of OU4 

remediation wastes. The CAMU may be designated for functional purposes as long as protectiveness 

is assured; in the case of this document, by meeting the threshold criteria of acceptable risk, and 

compliance with identified ARARs. Residues from the silos, contaminated media and debris, and any 

hazardous or solid wastes generated during the remediation of OU4 may be managed in the CAMU, or 

moved between CAMUs without triggering the applicability of the Land Disposal Restrictions (LDRs) 
which prohibit placement of hazardous wastes in land disposal units unless the waste has been treated 

to certain concentration levels or by using specified technologies. Management in a land based unit 

(including placement in such a unit) within the CAMU likewise would not trigger the minimum 

technology requirements (h4TRs) normally required of these units. 
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The designation of CAMUs under any alternative is subject to approval by the USEPA, and must meet 

seven specific criteria for designating the CAMU. These criteria include the following: 

1 

2 

1) The CAMU must facilitate the implementation of a reliable, effective, protective, and cost-effective 

remedy, 4 

3 

2) Management under a CAMU must not create unacceptable risks to human health or the 

environment, 

3) Inclusion of any land area that is uncontaminated into a CAMU is allowed only if the waste 

management in that area will be more protective of human health and the environment than 

management of such wastes at more contaminated areas of the facility, 

4) Areas within a CAMU where wastes remain in place after "closure" of the CAMU are to be 

managed and contained so as to minimize future releases, 

5 

6 

10 

1 1  

0 5 )  The c m  must expedite the timing of the implementation of the remedy, 12 

i 

6) Wastes that will remain in place after "closure" of the CAMU are required to be treated to enhance 

the long-term effectiveness of the remediation by reducing their toxicity, mobility, and volume using ' 

innovative technologies wherever possible, and 

13 

14 

15 

7) Use of the CAMU will minimize the land area of the facility upon which wastes will remain in 16 

place after closure. 17 

For remediation of OU4, the designation of two CAMUs would be appropriate. The first would 

encompass the delineated boundary of OU4, and extend to include the adjacent area to the east of 

18 

19 

20 

21 

Silos 1 and 2 which is designated for construction of facilities for treatment of silo materials under the 

various treatment alternatives. Since the CAMU rule does not limit the area to that of contiguous 

contamination, the second would encompass the area designated as the footprint of the OU4 on-site 22 

23 

24 

2s 

disposal facility described in several alternatives. The designation of these proposed CAMUS meets 

the specified criteria for their use under the remedial alternatives. Actual compliance of the various 

alternatives with the requirements of the CAMU criteria are discussed in Tables F.2-2 through F.2-4, 
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and in detail in Section 4. General rationale for designation of the two CAMUs in accordance with 

the seven criteria is as follows: 
e- 

Criteria #1 - The CAMUs would facilitate the implementation of reliable, effective, protective, and 

cost-effective remedies by allowing implementation of alternatives which have been determined by the 

USEPA through the CERCLA process to be reliable, effective, protective, and cost-effective for the 

management of the waste in accordance with acceptable risks and all identified ARARs. 

Criteria #2 - Management of OU4 waste material under a CAMU would not create unacceptable risks 

to human health or the environment since the risks associated with all alternatives that pass the initial 

screening criteria would be acceptable to the agencies i d  the public. These risks are evaluated for 

the alternatives while assuming use of the CAMU, as appropriate to the implementation of the 

alternative. 

Criteria #3 - Although the land area designated for the on-site disposal facility is less contaminated 

than the OU4 area where the wastes are presently located, inclusion of this area into a CAMU for the 

on-site disposal alternatives will be more protective than management of the wastes either under in-situ 

alternatives at the OU4 location, or in disposal facilities located in other OUs or areas of the facility 

that are more contaminated. This is primarily because the proposed disposal site has hydrogeological 

features that enhance the long-term effectiveness of the alternative; on-site disposal in the OU4 area, 

or within other OU boundaries would be less protective, and additional contaminants in those areas 
could contribute additional long term risks. 

Criteria #4 - Existing structures and the land area within the CAMU that includes the OU4 boundary 

would be remediated to acceptable risk levels using alternatives that would contain residuals to the 

greatest extent practicable, or otherwise act to minimize future releases. The substantive RCRA 

closure and groundwater monitoring requirements would be potential ARARs for all alternatives 

involving treatment or disposal units. Any residual wastes that exceed risk or regulatory thresholds 

would undergo additional remediation, including meeting the substantive RCRA post-closure 

requirements. 
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0 Criteria #5 - The CAMU would expedite the timing of the implementation of the remedy by removing 

the administrative and technical requirements of the LDRs and MTRs that otherwise might be 

triggered upon managing the remedial waste in a land based unit. 

1 

2 

3 

Criteria #6 - Wastes that would remain in place after completion of OU4 remediation are required to 

be treated to enhance the long-term effectiveness of the remediation by reducing their toxicity, 

options would meet this criterion by removing material h m  the silos, treating the material using 

either vitrification or cementation, and managing the treated waste into an engineered on-site disposal 

4 

5 

6 

7 

8 

9 

mobility, and volume using innovative technologies wherever possible. Various on-site disposal 

vault. Only ex-situ alternatives that include treatment would meet this criterion. 

Criteria #7 - Use of the CAMUS would minimize the land area of the facility upon which wastes 

would remain in place after completion of OU4 remediation by allowing consolidation by treatment, 

followed by managing the treated material in an on-site disposal vault. 

IO 

11 

12 

13 

14 

This would contain the 

material for long-term management, and reduce the potential for release and migration of untreated ’ 

CAMUS would be designated under either the on-site or off-site alternatives. Under the off-site 

alternatives, CAMUs would be used only during on-site activities to facilitate staging, treating, or 

packaging the material for off-site transport. Since the waste material of OU4 is sufficiently similar to 

RCRA hazardous waste, and presents significant risks to human health and the environment, 

management of the remediation wastes in a CAMU under any alternative would be in accordance with 

the pertinent ARARs under RCRA, including compliance with the substantive hazardous waste landfill 

closure requirements and the closure performance standard of 40 CFR 6 264.1 1 1. Although the 

RCRA LDRs are not required to be a potential ARAR for this document, treatment of the silo material 

under several alternatives would consequently meet the technical requirements of the LDRS by 

reducing the leachability of the heavy metals to below RCRA regulatory levels. 

1 

Fi4.1.2 TemDorarv Units CWs) 

15 

16 

17 

18 

19 

20 
1 

21 
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24 

25 

Facilities subject to regulation under 40 CFR Part 264, Subpart S, of RCRA that are undergoing 

remedial or corrective action may also identi@ temporary units (TUs) for the treatment or storage of 

26 

27 

28 

29 

remediation waste in order to provide additional flexibility during the process of remediation. Since 

OU4 wastes are sufficiently similar to hazardous wastes, this regulation is considered relevant and 0 
.x 1 

1 : i  
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a- appropriate to several remedial alternatives. Designated TUs must meet the definition of either tanks 
or containers, and may not include miscellaneous units. Operation of these units during remediation is 

allowed for a one year period without having to meet the administrative or technical requirements 

normally required of RCRA tank or container units. If required, a single one year extension for 

operation of the TUs is available, subject to agency approval. 

The designation of TUs under any alternative is subject to approval by the USEPA, and must take into 

consideration seven specific factors in designating the TU. These factors include the following: 

1) Length of time the unit will be in operation, 

2) Type of unit, 

3) Volumes of waste to be managed, 

4) Physical and chemical characteristics of the wastes to be managed, 

5 )  Potential for releases fiom the unit, 

6) Hydrogeological or other relevant environmental conditions at the facility which may influence the 

migration of any potential releases, and 

7) Potential for exposure of humans and environmental receptors if releases were to occur fiom the 

unit. 

Temporary units may be utilized under any remedial alternative except the No Action alternatives. 

Since TUs are expected to be identified under various alternatives, these factors will be specifically 

addressed following selection of the alternative. 

F.4.2 RADIOACTIVE WASTE - AEA. NRC, AND UMTRCA 

The residues in Subunits A and B are unique, concentrated uranium ore process by-products. No 

single regulation exists that is both sufficiently adequate and appropriate to address the management 

and disposal of these residues. Therefore, several groups of regulations that contain management and 
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disposal requirements for radioactive wastes have been identified as "relevant and appropriate," and 

parts of DOE Order 5400.5 have been identified as "TBC" criteria for remedial actions involving this 

material. Certain requirements within these regulations are considered "relevant" to Subunit A and B 

residues on the basis of significantly similar wastes and "appropriate" because the appropriateness of 

the requirements' purpose to the overall goals of the remedial action. The protective requirements of 

the UMTRCA, the NRC regulations, and various other regulations including DOE Order 5400.5, are 

listed as potential ARARs or TBCs for this material. 

Subunit C material is residual and demolition debris remaining after remediation of Subunits A and B. 

Consequently, it would exhibit a much lower degree of overall hazard. Since some of this material 

may exhibit a characteristic under RCRA, or otherwise be sufficiently similar to hazardous waste, 

Subunit C material is subject to the "relevant and appropriate requirements" of 40 CFR 6 264 and the 

Ohio solid waste land disposal regulations. Radiation protection for Subunit C alternatives would be 

attained through various ARARs/TBCs, including SDWA, CAA, UMTRCA, and DOE Order 5400.5. 

The EPA has directed the FEMP to consider its 40 CFR 9 191 regulations for management of the 

residues within Silos 1 and 2. Specifically, the EPA has indicated that 40 CFR 5 191, Subpart A, will 

be considered potentially relevant and appropriate, and Subpart B TBC (EPA 1990). These 

regulations were designed to protect human health and the environment fiom radioactive high level or 

transuranic waste. The EPA provided this direction to the DOE out of concern that inadvertent.' 

intruders could potentially be exposed to the waste materials. This concern stems fiom the long-lived 

nature of the direct radiation exposure associated with the residues and the site conditions present at 

the FEMP. 

0 

The risk assessment conducted for Operable Unit 4 does not present results in millirem dose 

equivalents comparable to the radiation dose equivalent limits listed in several ARARs. Selected dose 

equivalent results are presented for the groundwater pathway in Table D.3.5-1 of the risk assessment. 

The risk assessment was conducted according to the Risk Assessment Work Plan Addendum. Because 

the CERCLA risk assessment methodology evaluates multiple exposure pathways and uses 

conservative health protective risk goals, the CERCLA risk assessment range is as protective as the 

dose equivalent limits specified in the ARARs. However, the dose equivalent limits provide 

measurable standards that will be used to ensure the remedial action is conducted in a manner which is 

protective of human health and the environment. 
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e- F.4.3 MORE STIUNGENT STATE REQUIREMENTS 
Those state requirements considered to be ARARs are: (1) promulgated such that they are of general 

applicability and legally enforceable, (2) identified by the state in a timely manner, and (3) are more 

stringent than federal requirements [40 CFR 0 300.40O(g)(4)]. Several State of Ohio promulgated 

requirements were identified as more stringent than the federal requirements and are potential ARARs 

2 

3 

4 

5 

6 for Operable Unit 4; these potential state ARARs are discussed below. 

F.4.3.1 Ohio Solid and Hazardous Waste Rules 7 

The State of Ohio solid and hazardous waste rules vary fiom the federal RCRA regulations. The 

federal regulations define hazardous wastes as a subset of solid wastes with the AEA regulated 

substances specifically excluded under 40 CFR 6 261.4. Under the Ohio rules, this exclusion provided 

for AEA regulated substances is only from regulation as hazardous waste, defining solid waste to 

include the AEA regulated substance. Therefore, this Ohio regulation is more stringent than its federal 

8 

9 

10 

11 

12 

' 

counterpart. 13 
r 

Several alternatives require the construction of a solid waste land disposal facility on the FEW.  The 

State of Ohio's solid waste regulations prohibit the placement of a solid waste landfill over a sole 

source aquifer. The silos are not a solid waste disposal facility or a solid waste handling area 

according to the definitions of Ohio Administrative Code 3745-27-03(000) and 3745-07-0 l(GGG), 

16 

17 

18 

19 

20 

respectively. However, because of the regulatory definition of solid waste, the State of Ohio solid 

waste rules are relevant and appropriate to the disposal of silo residues, demolition debris, and other 

solid wastes generated by the implementation of a remedial alternative. In July 1988, the EPA 

designated the south portion of the Buried Valley Aquifer of the Greater Miami River/Little Miami 

River Basin a sole source aquifer. A sole source aquifer is defined as a portion of any aquifer system 

21 

22 

that is a sole or principal source of drinking water and which, if contaminated, would create a 

significant health hazard to the public. The FEMP is located within the area that contains the Buried 

23 

24 

25 

26 

27 

28 

29 

Valley Aquifer. The State of Ohio hazardous waste regulations do not prohibit the construction of a 

hazardous waste treatment, storage, and disposal facility over a sole source aquifer. 

regulations do not prohibit the siting of solid waste landfills or hazardous waste treatment, storage or 

Federal 

disposal facilities over a sole source aquifer. Therefore, the State of Ohio's solid waste landfill siting 

prohibition' is moie stringent that the federal requirement. 
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Since several o 0 he retained alternatives require on-site or construction of an engineered land disposal 

facility that would receive solid waste, and since this remedial action would not comply with the state 

ARAR, the DOE will be required to demonstrate the technical basis for attaining an exemption to the 

requirement. These technical considerations include adequate separation of the landfill liner and 

uppermost aquifer by sufficient thickness of material of low hydraulic conductivity, and demonstration 

of lack of interconnection between the aquifer and any overlying significant saturation zones. 

Technical information and data to demonstrate specific state criteria are met in order to receive the 

exemption are presented in Sections 3.0 and 4.0 of the Feasibility Study Report for Operable Unit 4. 

Based on guidance received from the Ohio EPA, an adequate demonstration of technical compliance 

with these requirements, coupled with a finding of no adverse impact to human health or the 

environment, would be sufficient basis for demonstrating compliance with the technical exemption 

considerations to the siting prohibition, as allowed under Ohio Revised Code 3734.02(G). 

F.4.3:2 Ohio Safe Drinking Water Rules 

The State of Ohio regulations contain the following enforceable secondary drinking water requirements 

which are more stringent than the federal requirements: 

Secondary Maximum Contaminant Levels (SMCLs) Ohio Administrative Code 3745-82-02 
Copper 1.0 mg/L 
Manganese .05 mg/L 
zinc 5.0 mg/L 

F.4.3.3 Ohio Water Oualitv Standards 

The State of Ohio regulations contain the following water quality standard that does not have a 

counterpart in the federal requirements: 

Ohio Administrative Code 3745-1-21 assigns use designations to sections of the Great 
Miami River and its tributaries. Based on these use designations, Ohio Administrative 
Code 3745-1-07 designates water quality standards for the section of the river that is 
subject to potential impact by discharges from the FEW,  both at the point of discharge 
and outside the mixing zone. 
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G.1.0 COMPARATIVE 

F'EMP-04FS-5 

ANALYrn SUMMARY 

The comparative analysis of the final alternatives for Operable Unit 4 presents comparison alternatives 

with the evaluation criteria described in Sections 4.0 and 5.1 of this Feasibility Study Report. As 

described in those sections, the criteria are grouped into three categories: the threshold category, 

containing two criteria; the primary balancing category, containing five criteria; and the modifying 

category, containing two criteria. The comparative analysis for each of the subunits are described in 
Sections 5.2 through 5.4 of this Feasibility Study Report. Those analyses are summarized in the 

following tables: 

Subunit A - G-1 
Subunit B - G-2 
Subunit C - G-3 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 
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TABLE HI-1 

CEMENT STABILIZATION 
ADVANCED PHASE FORMULATIONS - 

December 1993 

_. 

Formula Cement Flyash Attapulgite Clinoptilolite F&12 BFS 

Silo 1 1 51 31 6~ 6 0 0 

2 50 15 0 0 0 25 

Silo 2 1 51 31 6 6 0 0 

2 50 15 0 0 0 25 

Silo 3 1 51 31 0 4 1 0 

2 40 0 0 0 0 40 

"Reagent loadings in grams per 100 grams of combined wet weight of waste and added bentonite. 

1 2 2  
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H.l.O INTRODUCTION 

FEMP-OU4FS-5 D M  FINAL 
December 1993 

1 

- - -  - - 

This report presents the results of treatability studies that were performed in the optional testing phase. 

Four categories of tests were performed in this phase: 

Physical durability 

Radon emissions 

Radon leaching 

120-day static leach test 

A brief description of these tests is given in Section H.2.0, and results are discussed in Section H.3.0. 

Raw data are presented in Attachments H.1 through H.III. 
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H.2.0 EXPERIMENTAL DESIGN AND PROCEDURES 1 

- a - -  

H.2.1 DURABILITY 2 

The durability tests were performed in accordance with American Society for Testing and Materials 3 

(ASTM) D 4842, "Standard Test Method for Determining the Resistance of Solid Wastes to Freezing 

and Thawing" and ASTM D 4843, "Standard Test Method for Wetting and Drying Test of Solid 

Waste." 

Each of the two test methods specifies seven specimens per sample: one for percent moisture 

determination, three for testing, and three for controls. This totals 14 specimens per sample per test 

event. Because the tests are run simultaneously, the conditions for the control specimen are the same. 

Therefore, it is possible to use one set of controls and percent moisture specimens for both of the tests, 

reducing the total number of test specimens per sample fiom 14 to 10. 

Test specimens were mixed using the same formulas that were utilized in the Remedy Selection 

(advanced phase) tests. Seventeen sample sets were made for this study. The 17 sample sets 

consisted of two formulas for Silo 3 and for each zone of Silos 1 and 2, and one duplicate formula per 

silo. Each formula mix was used to make 10, for a total of 170 test specimens. The formulas are 

presented in Attachment H.I. 

The specimens were allowed to cure in sealed plastic molds for one week, at which time they were 

removed fiom the molds. The samples were then placed in moisture chambers for 28 days to 

complete the curing process. The chambers were maintained at the specific temperature range of 17°C 

to 23"C, with the exception of a brief temperature drop below 17°C. 

Freeze-thaw, wet-dry testing, and moisture determination were performed simultaneously. Each of the 

test specimens was subjected to 12 test cycles. A fieemthaw cycle consisted of fieezing the 

specimen at -20°C for 24 hours, followed by submersion in water and storage at 20°C for 24 hours. A 

wet-dry cycle consisted of drying the test specimen in a nitrogen purged oven at 60°C for 24 hours, 

followed by submersion in water and storage at 20°C for 24 hours. Each cycle for the controls 

consisted of storing the specimens in an ambient moisture chamber for 24 hours, followed by 

submersion in water and storage for 24 hours at 20°C. Weight loss fiom each specimen was measured 

after each cycle by weighing (after drying) the material that was shed fiom the specimens. Moisture 0 
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was determined by measuring the weight loss that occurred during drying of the test specimens in a 

60°C oven. 

After completion of the freeze-thaw and wet-dry tests, the specimens that had not degraded greatly 

were subjected to unconfined compressive strength (UCS) tests. 

H.2.2 120-DAY STATIC LEACH 

The 120-day static leach procedure was a duplicate of the 5-day static leach described in Section 3.2.1 

of the Treatability Study Report for Operable Unit 4 (March 1993). The 120-day experiments used 

the same stabilized samples that were used in the 5-day static leach tests. 

The test consisted of supporting four cement stabilized samples, 3.5 centimeters (cm) x 7.4 cm [1.38 

inches (in) x 2.9 in], with test tube baskets in jars. The jars were filled with 4.2 liters (L) [1.1 gallons 

(gal)] of deionized water to give a surface of stabilized sample to water volume ratio of 1 square 

centimeter (cm') per 10 milliliter (mL) [0.155 square inch (in') per 0.021 pints]. After 120 days, the 

cement stabilized specimens were removed Erom the jars. The leachate was stirred, filtered, and 

bottled for shipment to the analytical laboratory. The leachate was analyzed for the same species as in 

the 5-day static leach test. 

H.2.3 RADON LEACHING AND EMANATION 

Experiments were conducted to measure the rate at which radon diffuses out of treated and untreated 

samples. Radon emission rates into air and water were measured from cement stabilized and vitrified 

samples. The formulas for the cement stabilized samples were the same as in the Remedy Selection 

(advanced phase) cement stabilization study. The vitrified samples are described in Appendix C. 

The air emission rates were determined with a scintillation flask, scaler, and flux chamber. The 

samples were placed in the flux chamber, which was continuously purged into the scintillation flask. 

A carbon filter was installed on the air inlet to the flux chamber to reduce or minimize background 

radon. A desiccant cartridge was initially installed ahead of the carbon filter. However, the rate of 

desiccant exhaustion was high. Therefore, the cartridge was removed permanently h m  the system. 

A flow control valve and flow meter were used to adjust the flow. '' 
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Two parallel paths were provided between the flux chamber and the scintillation flask. The longer 

path provided a delay approximately one minute longer than the short path. The purpose of the delay 

was to allow for the decay of a significant portion of the Radon-220 (Rn-220), making it possible to 

estimate the fractions of Rn-220 and Rn-222. The Rn-220 can be subtracted from the overall emission 

rate because the half-life of Rn-220 is so short that it will never be seen by a receptor. 

The scaler was equipped with a printer. The equipment was designed to operate in several modes, 

including a recycle mode. In the recycle mode, the scaler counted for a preset length of time, printed 

the number of counts, reset to zero, and continuously repeated the process. The system was operated 

in this mode for each sample. Each sample was counted for one hour after the counts reached 

equilibrium. The process was then repeated on the other path. The flow rate through the system was 

set for approximately 0.2 L r0.0014 cubic feet (e) per minute]. The concentration of radon in the air 

was calculated by dividing the number of counts in one hour by 187. The air flow rate and 

concentration of radon in the air were then used to calculate the radon emission rate. 

To measure the radon leach rate in water, each stabilized and vitrified sample was suspended in a jar,' 

which was then filled with water. ~ Each jar was equipped with a stir bar and a Teflon@-lined lid. 

Two Teflon@ bulkhead fittings were installed in each lid. The water in each jar was stirred on normal 

work days. The sample remained in the water-filled jars for approximately one month, with water 

being collected for radon analysis after one week and again after one month. 

Water was collected for analysis by displacing an aliquot of approximately 30 mL (0.0079 gal) into a 

radon bubbler. The bubbler was then sent to an analytical laboratory for analysis. Results were 

reported as the concentration of radon at the time the water was collected fiom the jar for analysis. 
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H.3.0 RESULTS AND DISCUSSION 1 

~ 

H.3.1 DURABILIl'Y 

The durability test results are summarized in Table H.1-2 in Attachment H.I. The weight loss numbers 

in the table are averages. Each number represents the corrected average weight loss (in percent) of 

three test specimens. Corrections were made by subtracting the average weight loss of the three 

control specimens from the same sample formula. 

The ASTM test methods for both freeze-thaw and wet-dry give the same criterion for judging success 

or failure. No standards are currently established for determining whether stabilized material has 

passed the durability testing. In ASTM procedures D4842 and D4843, the durability tests are 

terminated when the weight loss exceeds 30 percent. Vick et al. suggest that greater than 15 percent 

weight loss is unacceptable W.S. Environmental Protection Agency @PA) 19891. The measured 

weight loss will be compared to both suggested levels of 15 and 30 percent in this document. 

Figures H.3-1 through H.3-3 are bar graphs which present the corrected weight loss results for samples 

from Silos 1, 2, and 3. The average value is printed above the top of each bar in these figures. The 

weight losses range from -0.37 percent to 4.14 percent for the freeze-thaw samples. The weight losses 

for the wet-dry samples ranged from -0.5 percent to 22.61 percent. The negative numbers indicate 

that the control specimens lost more weight than the test specimens. 

None of the average weight losses for the Silos 1 and 2 materials were greater than 15 percent. One 

individual sample from Silo 1, Zone A, Formula 1 (portland cementlflyash) wet-dry testing had a 

corrective weight loss greater than 15 percent. The average of all individual samples weight losses for 

Silo 3, Formula 2 (portland cementlflyashhlast furnace slag) wet-dry testing exceeded 15 percent. 

Although the average weight losses for all three silos materials were below the 30 percent criteria, one 

individual specimen from Silo 3, Formula 2, wet-dry testing had a corrected weight loss of 30.5 

percent. 

The average and individual weight loss results for samples during each cycle are graphically presented 

in Attachment H.1 in Figures H.1-1 through H.1-64. The top figure on each page shows the cumulative 

weight loss as a function of cycle for each of the three wet-dry or freeze-thaw specimens for the given 0 
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sample. The bottom figure on each page illustrates the cumulative average weight loss for the 

specimens charted at the top of the page. 

t 

Overall, neither stabilization formula was clearly better for minimizing freemthaw and wet-dry weight 

losses in all silo samples. Formula 2 was a more effective treatment for Silos 1 and 2; however, 

Formula 1 gave lower overall weight losses for Silo 3 samples. The Silo 1 samples treated with 

Formula 2 generally exhibited equivalent or lower weight losses than Formula 1, with the exception of 

the freeze-thaw sample for Zone C. For Silo 2, both formulas were effective treatments for reducing 

wet-dry weight loss; however, samples treated by Formula 2 generally achieved lower h m t h a w  

weight losses. Formula 2 was also more effective for minimizing freeze-thaw losses for Silo 3 

samples, but produced substantially greater wet-dry weight loss than Formula 1. 

The average UCS results for the three durability specimens for each of the fkeze-thaw, wet-dry, and 

control samples are graphically illustrated in Figures H.3-4 through H.3-7. The UCS tests were 

conducted after the last (twelfth) freeze-thaw and wet-dry cycle, and the results were compared to the 

UCS results for the control specimens. This comparison indicates how the physical properties of the 

cement stabilized material changed as a result of the simulated climatic stresses (EPA 1990). 

These comparisons show that the simulated climatic stresses decreased the UCS of the specimens and 

that the freeze-thaw tests were generally more detrimental than the wet-dry tests on UCS. The average 

UCS results for the control specimens were consistently higher than those of either the freemthaw or 

the wet-dry. The average of the UCS results for all Silos 1 and 2 controls was 2448 pounds per 

square inch (psi). The corresponding averages for Ereeze-thaw and wet-dry were 655 psi and 1796 psi, 

respectively. The Silo 3 averages were very close to the Silos 1 and 2 averages for the control and the 

freeze-thaw, with 2356 psi and 727 psi, respectively. The Silo 3 wet-dry average UCS was 293 psi if 

"0 psi" is assigned to those specimens that were too fragile to UCS test. 

None of the Silos 1 and 2 specimens was degraded to the extent that they had no resistance to 

compressive stress. There was less degradation of the cementlflyashhlast furnace slag (Formula 2) 

formulas than the cementlflyash (Formula 1) formulation for Silos 1 and 2. Average wet-dry UCS test 

results for Silos 1 and 2 (Formula 2) specimens were approximately twice those of Formula 1 (2261 

psi versus 1 1  14 psi and 2537 psi versus 125 1 psi, respectively). The Silo 3 cementlflyashhlast 

furnace slag (Formula 2) specimens substantially lost all of their compressive strength in the wet-dry 0 
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testsZThese same samples had an average percent weight loss greater than 15 percent. Most of these 

wet-dry specimens crumbled when the caps were placed on them in preparation for the UCS test. 

When all the specimens from the same silo and tests were averaged, the UCSs for Silos 1 and 2 were 

approximately 500 psi or greater. The Silo 3 Formula 1 fkeze-thaw was well below 500 psi and the 

Formula 2 wet-dry, as discussed above, failed the UCS test. Results for individual specimen UCS 

values are shown in Attachment H-I. 

Direct comparisons of the UCS results for the durability control specimens and the Remedy Selection 

(advanced phase) specimens should not be made except to state that both were well above 500 psi. 

The two sets of specimens were not cured for the same amount of time or under the same conditions, 

and the sizes of the specimens were different. All of these parameters will affect the measured UCS 

results for the specimens. Also, in the Remedy Selection (advanced phase) study, most of the samples 

were not tested to the breaking point, so the actual maximum UCS is not known. Most of the values 

were, therefore, presented as greater than some value. The average of the UCS results for Silos 1 and 

2 from the Remedy Selection (advanced phase) was greater than 1372 psi. The average for Silo 3 was 

greater than 1416 psi. 
\ 

The average UCS results for the control specimens were consistently higher than those of either the 

freeze-thaw and wet-dry specimens. The average of the UCS results for all Silos 1 and 2 controls was 

2448 psi. The corresponding averages for freeze-thaw and wet-dry were 655 psi and 1796 psi, 

respectively. The Silo 3 averages were very close to the Silos 1 and 2 averages for the control and the 

freeze-thaw, with 2356 psi and 727 psi, respectively. The Silo 3 wet-dry average UCS was 293 psi if 

"0 psi" is assigned to those specimens that were too fiagile to UCS test. 

H.3.2 RADON LEACHING AND EMANATION 

The radon emanation and leaching rates of stabilized waste are presented in Attachment H.II in 

picocuries per kilogram per second (pCi/kg/s). These results have been adjusted to pCi/kg of raw 

waste in the sample per second in order to compare the rates with the theoretical radon emission rates. 

The theoretical radon emission rates are based on the assumption that all radon generated by the 

decaying radium is emitted from the sample. The theoretical rates were calculated by using the 

average of the radium concentrations measured in the characterization samples, which are found in the 

Remedial Investigation @I) Report for Operable Unit 4. 
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Bar charts comparing adjusted measured radon emanation rates in air of stabilized samples and the 

theoretical calculated generation rates are presented in Figures H.3-8 through H.3-14. The radon 

emanation rate for raw silo material was also measured and is presented for comparison. The numbers 

on top of each bar show pCi/kg/s. From the figures, it can be seen that only a fraction of the radon is 

escaping from the raw silo material and the stabilized samples. Comparison of the measured rates 

with the calculated rates gives a range of 6 percent to 45 percent of the generated radon being emitted 

from Silos 1 and 2, and 46 percent to 63 percent from Silo 3. The average rates ranged from 13 

percent to 22 percent for Silos 1 and 2, and 55 percent for Silo 3. The figures also show that the 

untreated waste had radon emissions in the same range as the treated waste. The raw waste which was 

used for these measurements was not preconditioned or dried. 

- 0 

The calculated radon emanation rate is determined from the known quantity of radium-226 (Ra-226) in 

the sample. The Ra-226, which has a half-life of 1602 years, alpha decays to Ra-222. This provides 

the amount of Ra-222 that is being generated in the residue and is the maximum amount of radon 

which could emanate if none of the radon were retained in the silo residues or treated material. Both 

the untreated silo residue and the treated material radon emanation rates were compared with the 

calculated generation rate. There is approximately 10 percent radon emanating from the K-65 silo 

residue because it is a clay-like material which is effective at retaining radon. The treated formula is 

effective at retaining the radon and provides the same approximate retention as the raw residue when 

compared with the maximum possible radon emissions. 
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Overall, no consistent difference between emanation rates from Formulas 1 and 2 was observed. 

Formula 2 produced lower emanation rates in samples from Silo 1, Zone B and Silo 2, Zone C. 

20 

21 

Formula 1 produced a lower emanation rate in the Silo 1, Zone A sample. Equivalent rates were 

obtained from the two formulas in all other samples. 

Figure H.3-15 presents the unadjusted measured radon emanation rates in air as a function of surface 

area. The numbers on top of each bar give the radon emanation rate in pCi/square meter (rn’ys. The 

emission rates ranged from 220 to 1391 for Silos 1 and 2, and 13 to 17 for Silo 3. 

The pass/fail criteria is 20 pci/m’/s, established for U.S. Department of Energy (DOE) facilities in 40 

Code of Federal Regulations (CFR) 61, published in. Federal Register 54 No. 240, pp. 51673 and 

51674. The only passing samples were those of Silo 3. The emanation rate from all Silo 3 samples 0 

22 

23 

24 

25 

26 

27 

28 

29 

FWOU4FM.AW.WP996APH. I I1 2/13/93 952am H-3-11 I56 



FEMP-OU4FS-5 DRAFT FINAL 
December 1993 

r 
........... 

~:~ cvi 

r;  

0 0 0 0 0 0 
0 0 0 0 cv 

0 
0 cv 0 00 CO e 0 

a, 
c, 
io cv er 

a, 
m er 
c 
0 
(0 
C 

c, 

.- 
c., 

W 
C 
0 
U m er 
a 
a 
C 
0 
N 

7 

0 - 
iij 

X 

c\l 
U c m 

H-3-12 



FEMP-OU4FS-5 DRAFT FINAL 
December 1993 

2 I I I I I I I I I I I 

0. 0 0 0 0 0 0 
0 0 0 0 0 

(v e 0 
(v 0 00 <D 

a 
tu 

C 
0 
tu 
C 

c, 

a 
.- 
c, 

z 
W 
c 
0 
U 
tu a 
a 
v) 
c, 

r” 
s 
tu 
K 

$$Z$ 

a 
tu 
U 
C 
0 

2 ................ :.:.:.:.:.:.:.:.:.: 
............ :+: *<$+:. 
................. 

+ 

.- 
c, 
2 
Q) c 
Q) 
0 
(v 
c\1 
(v 

0 n 
(P 

n 
a> 
tu 
3 
0 

k 

c, - 
- s 

a 
tu a 
C 
0 
tu 
C 

c, 

.- 
c, 

E 
W 
c 
0 
U 
(P a 
a 
a c 
0 
N . 
7 

0 - 
5 
?( 

cv 
U c 
(P 

Q) 

c? 
i 
W 
CT 
3 
(3 - 
LL 

H-3-13 i r  1 ss 



FEMP-OU4FS-5 DRAFT FINAL 
December 1993 

E;$$ 

r: 

............. 

0 0 0 0 0 0 
0 0 0 0 

0 
0 

c\1 0 00 <D -3 cv 0 

cv 

F 

a 
([I 
K 
C 
0 
([I 
C 

c, 

.- 
c, 

z 
W 
c 
0 
'c3 
([I 
K 

a 
C 
0 
N 

a 

. 
7 

0 - 
5 

;)< 

H-3-14 153 

L .- a 
C 

Q) 

(El 
CT 

.- 
c1 

E 
W 
C 
0 
U 
tu c 



FEhU’4)WFS-5 DRAFI FINAL 
December 1993 

I I I I I I I I I I I 
0 0 0 0 0 0 0 

0 0 0 0 cv 0 00 (D e 0 0 cv 
7 

(s/6;/!3d) aleu uo!peueuq 

a, 
m 
K 
C 
0 

m 
C 

c, 

.- 
c, 

z 
W 
C 
0 
U m a 
a 
a, 
C 
0 
N . 
F 

0 - 
i7j 

L .- a 
c 
a, 
m oe 
c 
0 
m 

.- 
c, 

.- 
c1 

L 
O r  g 
N F  

H-3-15 



FEMP4U4FS-5 DRAFT FINAL 
Dcccmbcr 1993 

og a: -:  

. . . . . . . . . . . . 

0 0 0 0 0 
0 0 0 0 
a3 <D * cv 

) 0 
) 0 
I 0 

N 

a 
([I 
U 
C 
0 
([I 
C 
([I 

W 
C 
0 
U 
([I 
U 
a 
c, 
v) 

c1 

.- + 

E 

4 
3 
([I 
U 

m x  
.:.:.:.:.:fi~ :s$<2* 

c, 
a 
([I 
U 
C 
0 .- 
c, 
2 a 
C a a 
cv cv cv 
0 
U 
([I 
U 
'CI a 
([I 

3 
0 

t 

+ - 
- 
9 

, 

a 
([I 
K 
C 
0 
([I 
C 

+ 

.- + 

E 
w 
C 
0 
U 
([I 
U 

a 
C 
0 
N 

a 

b 

7 

0 - 
5 

o( 

H-3-16 1 6 2  

t 
C\iu 

f 
W a 
3 
(3 - 
LL 



FEMP-OWFS-5 DRAFT FINAL am 5 0 q@ 
December 1993 

0 
7 
c 

L 
0 

I “  

0 0 0 0 0 
0 

0 
0 0 e cv 0 00 <o 

0 0 cv 
0 
0 

a> 
(P a 
C 
0 
(P 
C 

c, 

.- 
c, 

E 
W 
C 
0 
U 
(P a 
a 
0) c 
0 
N - 
7 

0 - 
5 

Q 

2.62 
H-3-17 



FEMP-OU4FS-5 DRAFT FINAL 
December 1993 

H-3-18 163  



0 
0 
(D 
7 

I 

0 - 
iij 

w 
aJ 
C 
0 
N 

cu' 
0 - .- 

-I 
a 
al 
C 
0 
N 

0 - 
iij 

0 -1 
0 
C 
0 
N . 
r 

I 

F 

0 
00 

0 0 0 0 0 
0 
00 

0 0 cv 0 
(D e 

0 0 0 
0 0 0 e cv 0 

H-3-19 164 



, . .  . . ... . ,. .: . . .. _ . .  ... ' '  " ?  
t 

. .  
FEMP-OU4FS-5 DRAFT FINAL 

December 1993 

preparedwithboth formulas was less than 20. The emanation rates of the Silos 1 and 2 samples were 

all above 200, or greater than 10 times the padfail criteria. The highest emanation rate was exhibited 

by Formula 1 of the sample from Silo 2, Zone C. 

Figures H.3-16 through H.3-21 present the radon leaching (diffusion into water) results. Average 

adjusted leach rates for 7-day and 30-day leach periods are presented along with the calculated 

(theoretical) radon generation rates. Results are given as pCi/kg of raw waste per second. The rate at 

which the radon diffused into water ranged from less than one percent of that generated up to 13 

percent for Silos 1 and 2, and 6.3 percent to 27 percent for Silo 3. The calculated radon leach rate is 

determined from the known quantity of Ra-226 in the sample. The Ra-226, which has a half life of 

1602 years, alpha decays to Ra-222. This provides the amount of Ra-222 that is being generated in 

the residue and is the maximum amount of radon which could leach into water if none of the radon 

were retained in the silo residue or treated material. Both the untreated silo residue and the treated 

material leach rates were compared with the calculated generation rate. The rates for 30-day samples 

in most cases were lower than the 7-day samples. One explanation for this result is that, initially, 

radon is released rapidly from the surface of the stabilized sample. Once the surface radon source is 

depleted, diffusion becomes more difficult from the internal regions of the sample, and the rate 

decreases. 

As shown in the figures, Formula 2 was the most effective stabilization method for reducing both 7- 

day and 30-day radon leach rates. The 7-day leach rates for Formula 2 were significantly lower 

than Formula 1 in six out of seven samples, and Formula 2 produced equivalent or lower 30-day leach 

rates in five of the seven samples tested (except for one of the duplicate Silo 3 samples). Formula 1 

was slightly more effective in stabilizing the sample from Silo 2, Zone C as, indicated by both 7- and 

30-day leach rates. However, both formulas reduced the radon diffusion rates to less than five percent 

of that generated. Likewise, in the other test, where Formula 1 produced a lower 30-day leach rate 

(Silo 1, Zone B), the radon diffusion rates were reduced by both formulas to less than three percent of 

that generated. 

H.3.3 120-DAY STATIC LEACH 

Figures H.3-22 through H.3-30 present a graphical comparison of the 120-day static leach results and 

the 5-day static leach results. All parameters analyzed are represented on the figures. The numerical 

value presented with each of the bars represents the average of the results [calculated using Statistical 
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Analysis Software (SAS)] for the zone samples by silo and formulas. 

The results for the metals are presented in Figures H.3-22 through H.3-27. Note that the vertical axis 

on each of the metals figures is logarithmic. 

The figures show that, in general, there was not much difference in the 5- and 120-day static leach 

metal concentrations for each silo. This may indicate that equilibrium was reached in the fvst five 

days. Notable exceptions were aluminum, chromium, and molybdenum which, in most cases, had 

much higher concentrations in the 120-day leachate. 

.; 

Comparison of Formula 1 metals results with Formula 2 metals results shows that Formula 2 (contain- 

ing blast furnace slag) had lower leachate concentrations for most of the metals for Silos 1 and 2. The 

opposite effect was observed with the Silo 3 samples, which had higher leachate concentration with 

the blast furnace slag samples. 

Similar static leach tests analyses were performed for radionuclides and are shown in Figures H.3-28 

through H.3-30. The Formula 1 samples for Silos 1 and 2 showed much higher Ra-226 concentrations 

in the 5-day static leachate than for Formula 2. The overall Ra-226 leach rates for Silos 1 and 2, 

however, are lower with Formula 2. The concentrations of lead-210 (Pb-210) and polonium-210 (Po- 

210) in the 120-day leachates are consistently higher than in the 5-day static leachates. Calculations 

based on the results of the radon leach (diffusion) experiments indicate that a large fraction of these 

radionuclides in the 120-day static leachates may be due to radon decay in the leachate. 

Silo 3 leachates show very low concentrations of radionuclides. Pb-210 and Ra-226, which were 

detected in the 5-day static leachate, were not detected in the 120-day static leachate. Ra-228, which 

was detected in the 120-day static leachate, was not detected in the 5-day static leachate. 

The Ra-226 concentration associated with the leachate ffom the Formula 2 samples is higher than 

Formula 1. This is consistent with the metals concentrations in the leachates. Attachment H.III 

contains the analytical results for each of the 120-day static leachate samples. SAS tables for the 120- 

day static leachates are also included. Similar tables for the 5-day static leachates are contained in 

Appendix E of the Treatability Study Report for Operable Unit 4 (March 1993). 
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ATTACHMENT HII 

RADON DATA FOR CEMENT STABILIZED SAMPLES 



AlTACHMENT H.11 

Explanation of  the Treatability Clipper Program 
_ _  _ _  - _ _  _ _  _ _ _  ~ _- -- - - - - 

Radon Leaching Data: 

0 Treatabiltv SamDle # - Each treatability sample is assigned a unique number. THe first four 
digits represent the laboratory notebook. The next two digits represent the page in the notebook 
on which the sample formulation is entered. The last two digits represent the containers in which 
the sample is cured. 

5 or 7 Dav SamDle # - Each five or seven day radon leach sample is assigned a unique number 
for tracking and is ususally based on the treatability sample number. 

Volume of H20(mI) - Leachate volume. 

Sample Wt. (E) - Weight of the sample in grams. 

# of Daw Leached - Self explanatory. 

Rn Conc. (DCi/l) - Radon concentration in picocuries per liter. 

Rn Rate (DCi/g/d) - Radon leach rate in picocuries per gram of sample per day. 

30 Day SamDle # - Each five or seven day radon leach sample is assigned a unique number for 
tracking and is ususally based on the treatability sample number. 

Radon Emissions in Air Data: 

Weight - Weight of the sample in grams. 

Long Path Air Flow (IDm) - Flow rate in liters per minute through the long path. 

Long Path Counts/Hr - Counts per hour recorded by the instrument in the long path. 

Short Path Air Flow (Ipm) - Flow rate in liters per minute through the short path. 

Short Path CountdHr - Counts per hour recorded by the instrument in the short path. 

Background Counts/Min - Background counts recorded by the instrument. 

Background Long Path Emission Rate (nCi/g/dav) - Radon emanation rate through the long path 
in picoCuries per gram of sample per day. 

Background Short Path Emission Rate (DCi/i?/dav) - Radon emanation rate through the short path 
in picoCuries per gram of sample per day. 
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ATTACHMENT HIII 

120-DAY STATIC LEACH DATA 



HIII. TABLE OF CONTENTS - 120 DAY STATIC LEACH DATA 

TABLE H.111 - 1 

TABLE H.III - 2 

TABLE H.111 - 3 

TABLE H.111 - 4 

120 Day Static Leach Radiological SAS Data for Silo 1 ,  Formulation 1 

120 Day Static Leach Radiological SAS Data for Silo 1, Formulation 2 

120 Day Static Leach Radiological SAS Data for Silo 2, Formulation 1 

120 Day Static Leach Radiological SAS Data for Silo 2, Formulation 2 

TABLE H.III - 5 120 Day Static Leach Metals Data for Silo 1 ,  Formulation I 

TABLE H.111 - 6 120 Day Static Leach Metals Data for Silo 1 ,  Formulation 2 

TABLE H.111 - 7 120 Day Static Leach Metals Data for Silo 2, Formulation 1 

TABLE H.111 - 8 120 Day Static Leach Metals Data for Silo 2, Formulation 2 

TABLE H.111 - 9 120 Day Static Leach General Chemistry Data for Silo 1 ,  
Formulation 1 

TABLE H.111 - 10 

0 TABLE H.111 - 1 1  

120 Day Static Leach General Chemistry Data for Silo 1 ,  
Formulation 2 

120 Day Static Leach General Chemistry Data for Silo 2 
Formulation 1 

TABLE H.111 - 12 120 Day Static Leach'General Chemistry Data for Silo 2 
Formulation 2 

VALIDATION QUALIFIERS FOR RADIOLOGICAL DATA 

TABLE H.111 - 13 OU4 - Silo 1 ,  Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability Radiological Data 

TABLE H.111 - 14 OU4 - Silo 1 ,  Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability Radiological Data 

TABLE H.111 - 15 OU4 - Silo 2, Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability Radiological Data 

TABLE H.111 - 17 OU4 - Silo 3, Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability Radiological Data 

TABLE H.111 - 18 OU4 - Silo 3, Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability Radiological Data 

INORGANIC LABORATORY QUALIFIERS 
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TABLE H.111 - 19 OU4 - Silo 1 ,  Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability Metals Data 

TABLE H.111- 20 OU4 - Silo 1 ,  Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability Metals Data 

TABLE H.111 - 2 1 OU4 - Silo 2, Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability Metals Data 

OU4 - Silo 2. Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability Metals Data 

TABLE H.111 - 22 

TABLE H.111 - 23 OU4 - Silo 3, Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability Metals Data 

TABLE H.111 - 24 OU4 - Silo 3,  Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability Metals Data 

TABLE H.111 - 25 OU4 - Silo 1,  Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability General Chemistry Data 

TABLE H.111 - 26 OU4 - Silo 1 ,  Formulation 2 - Cement Stabilization - 120 Day Static 
Leach .- Treatability General Chemistry Data 

, TABLE H.111 - 27 OU4 - Silo 2, Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability General Chemistry Data 

TABLE H.111- 28 , OU4 - Silo 2, Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability General Chemistry Data 

TABLE H.111.- 29 OU4 - Silo 3, Formulation 1 - Cement Stabilization - 120 Day Static 
Leach - Treatability General Chemistry Data 

TABLE H.111 - 30 OU4 - Silo 3, Formulation 2 - Cement Stabilization - 120 Day Static 
Leach - Treatability General Chemistry Data 
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VALIDATION QUALIFIERS FOR RADIOLOGICAL DATA 

- - - Validated, but not qualified. - - - - 
n-11 

J Analyte present. Reported value may not be accurate or precise. 

D Possible false negative, i.e., the reported non-positive value is greater that the contract required 
detection limit (CRDL). 

A The uranium analysis was performed by alpha spectrometry. 

* Due to matrix interference, no results were reported from the laboratory. 

3 
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TABLE H X I  - 13. OU4 - SILO 1, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 

,100047- 10563 1 10 Silo 1, Zone A, Form 1 U-total I 1.05 0.78 4 -  
* 100047-10563310 Silo 1. Zone A Form 1 AC-227 I 

100047-10563310 I Silo 1, Zone A, Form 1 Pb-210 13310 33 1 - 
100047-10563310 I Silo 1. Zone A Form 1 Po-2 10 I674 163 I uCi/L J 

- 100047-10563310 Silo 1, Zone 4 Form 11 U-235/236 1 <2.0 pCi/L I 
100047-10563310 Silo 1, Zone A, Form 11 U-238 I C2.0 pci/L - 

3 3 3  



TABLE H.III - 13. OU4 - SILO 1, FORMUL~IONVC_C_EMENT-STABILIZATION 
120 DAY STATIC LEACH : TREATABILITY RADIOLOGICAL DATA 

(1  Sample Location/ Validation , 

* Difficulties in analysis. Reanalysis not performed. No data reported. 
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TABLE H.III - 14. OU4 - SILO 1, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 



TABLE HJII - 14. OU4 - SILO 1, FORMULATION 2 - CEMENT-STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 

Location/ II / '112-Sigma/-)/  Validation I 

* Difficulties in analysis. Reanalysis not performed. No data reported. 



TABLE H.III - 15. OU4 - SILO 2, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 

100063-105661 10 
100063-105661 10 
100063-105661 10 
100063-105661 10 

Silo 2, Zone B, Form 11 Th-232 ! * 

Silo 2, Zone B, Form 1 U-234 c2.0 pci/L - 
Silo 2, Zone B, Form 1 Th-total i * 

Silo 2. Zone B. Form 1, U-235/236 c2.0 DCi/L - 
100063-105661 10 Silo 2, Zone B, Form 11 U-238 c2.0 pci/L - 

.100063-10566110 Silo 2, Zone B, Form 11 U-total 1.13 0.87 P.@ 4 -  
075308-10566310 Silo 2. Zone C. Form 11 AC-227 * 
075308-105663 10 
075308-10566310 
075308- 105663 10 

Silo 2, Zone C, Form l! Pa-23 1 <1104 pci/L ' - 
Silo 2, Zone C, Form li Pb-2 10 3540 3 54 pci/L - 
Silo 2. Zone C. Form 11 Po-2 10 1030 220 DCi/L J 

075308-10566310 
075308-10566310 
075308-105663 10 

Silo 2, Zone C, Form 11 Ra-226 '11300 ' 1100 pci/L - 
Silo 2, Zone C, Form 11 Ra-228 c150.0 pci/L D, J 
Silo 2. Zone C. Form 11 Th-228 * 

075308-105663 10 
075308-10566310 

* Silo 2, Zone C, Form 1 
Silo 2. Zone C. Form 1 Th-total * 

Th-232 

3 3 7  

075308-105663 10 I Silo 2, Zone C, Form 11 U-238 i * I 
1075308-10566310 Silo 2, Zone C, Form 1: U-235/236 I * I  I I 



* Difficulties in analysis. Reanalysis not performed. No data reported. 



TABLE HJII - 16. OU4 - SILO 2, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 



T A B L E ~ H . l I I ~ 1 6 ~ ~ O U _ 4 - S I L O - 2 , - F O R M U ~ - ~ ~ N - 2 - - - ~ ~ M ~ N ~ ~ S ~ ~ B I L ~ ~ ~ T I O N  
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 

* Difficulties in analysis. Reanalysis not performed. No data reported. 
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TABLE H.III - 17. OU4 - SILO 3, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 

* Difficulties in analysis. Reanalysis not performed. No data reported. 



TABLE H-III - 18. OU4 - SILO ~,~OR&IULATION-~ZCEMENT-STABILEATION 
120 DAY STATIC LEACH - TREATABILITY RADIOLOGICAL DATA 

Location/ I -1 I Val id a t i o n 

* Difficulties in analysis. Reanalysis not performed. No data reported. 



INORGANIC LABORATORY QUALIFIERS 

B- Reported value was-obtained from a reading that-was less than the contract required detection - - -  

-a 
limit (CRDL) but greater than or equal to the instrument detection limit. 

U Indicates compound was analyzed for but not detected. 

E The reported value is estimated because of the presence of interference. 

W Postdigestion spike for furnace AA analysis is out of control limits (85 to 115%), while sample 
absorbance is less than 50% of spike absorbance. 

N Spiked sample recovery not within control limits. 

S The reported value was determined by the Method of Standard Additions. 
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INORGANIC VALIDATION QUALIFIERS 

n u  - Validated, but not qualified. 

U Not detected. The associated number indicates approximate sample concentration necessary to 
be detected. 

J Analyte present. Reported value may not be accurate or precise. 

No Val. Validation qualifiers have not been received. Corrections of and missing data were 
reported by the laboratory. 



TABLE HJII - 19. OU4 - SILO 1, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 



- 
TABL&H.III - 19. OU4 - SILO l,-FORMULATION-l-CEMENT-STABILIZATION- ~ 

120 DAY STATIC LEACH - TREATABILITY METALS DATA 

3-46 



TABLE Hem - 19. OU4 - SILO 1, FORMULATIOI' 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 



TABLE HJII - 20. OU4 - SILO 1, FORMULATION-2:CEMENT-STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 



. .  
+ 

- e  

TABLE H.III - 20. OU4 - SILO 1, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

. *  - ,  

1 ') 



- 075307-105659 10 S2, ZA, F1 I Copper 0.010 I 
075307- 105659 10 S2, ZA, F1 Iron 0.020 tu mglL 
075307-10565910 S2, ZA, F1 Lead I O .  134 ' S  mg/L - 
075307-10565910 S2, ZA, F1 Lithium 10.457 mg/L - 



TABLE H.III - 21. OU4 - SILO 2, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

a 
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TABLE H.lII - 21. OU4 - SILO 2, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

(1 Sample I /  Location/ Iy//lmLabl// Validation lI 

075308-105663 10 1 S2, ZC, F1 1 Sodium 
075308-105663 10 S2, ZC, F1 Thallium 
075308-105663 10 S2, ZC, F1 Vanadium 
075308-105663 10 S2, ZC, F1 Zinc 

132.0 m a  - 
0.010 U mg/L - 
0.010 UN mg/L J 
0.005 U m a  - 
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TABLE H.III - 22. OU4 - SILO 2, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

I- 

3 5 3  



TABLE - 22.-OU-4~SI1L0_2,_EORMULATION_2-CEMEN.T-STABILIZATION___. 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

1 100064-105641 10 ! S2, ZC, F2 I Zinc 10.005 IU - 

. 354 



TABLE H.III - 23. OU4 - SILO 3, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

100074-10567910 
100074-10567910 
100074- 105679 10 
100074-10567910 

I - S3, F1 Boron 1.19 mg/L I i 
- S3, F1 Cadmium 0.005 U mg/L I 

S3, F1 Calcium 112.0 m a  I 
S3. F1 Chromium 0.0367 I I m d L  I ! 

- 
- 

100074-1 056791 0 
100074-10567910 
100074-10567910 
100074-105681 10 
100074- 10568 1 10 
100074-105681 10 

S3, F1 Thallium i0.006 IBW mg/L - 

S3, F1 Zinc 0.0093 B m a  - 
S3, F1 Aluminum 0.645 mg/L - 
S3, F1 I Antimony 0.005 U mg/L - 
S3. F1 I Arsenic 00297 S m d L  - 

S3, F1 Vanadium 0.299 N mg/L J 

.. 

100074-105681 10 I S3, F1 Barium 
100074-105681 10 1 S3, F1 Beryl 1 iu m 

.- 

0.0741 B ! me/L - 
0.002 U mg/L - 

I 

100074- 10568 1 10 I S3, F1 Boron 1.21 

355 

mg/L - 



TABLE H.IU - 23. OU4 - SILO 3, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA e- _. 



TABLE H-III - 24. OU4 - SILO 3, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY METALS DATA 

100074-105683 10 
100074-105683 10 
100074-105683 10 
100074-10568310 

S3, F2 Sodium 1768.0 mg/L - 
S3, F2 Thallium 0.002 uw m g L  - 

S3, F2 Zinc 0.0135 B mgjL - 
S3, F2 Vanadium 0.324 m g L  J 



,-  

a ''@TABLE H.JII - 25. OU4 - SILO 1, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY GENERAL CHEMISTRY DATA 

No Val. means validation qualifiers have not been received. 
Corrections of and missing data were reported by the laboratory. 



pste TABLE H.III - 26. o u 4  - SILO 1, FORMULATION 2 - CEMENT STABILIZATI~ 
120 DAY STATIC LEACH - TREATABILITY GENERAL CHEMISTRY DATA 

No Val. means validation qualifiers have not been received. 
Corrections of and missing data were reported by the laboratory. 
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’ 
TABLE H.JII - 27. OU4 - SILO 2, FORMULATION 1 I CEMENT STABILIZATION 

120 DAY STATIC LEACH - TREATABILITY GENERAL CHEMISTRY DATA 

No Val. means validation qualifiers have not been received. 
Corrections of and missing data were reported by the laboratory. 
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TABLE Hem - 28. OU4 - SILO 2, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY GENERAL CHEMISTRY DATA 

L_ 

. , .. .* 

. . ,  . .  ... 

. .  . ... 
.. . . 3  

_--. 
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TABLE HJII - 29. OU4 - SILO 3, FORMULATION 1 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY GENERAL CHEMISTRY DATA 

No Val. means validation qualifiers have not been received. 
Corrections of and missing data were reported by the laboratory. 

, 
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100074-105683 10 
100074-105683 10 
100074- 105683 10 
100074- 105683 10 

TABLE HJII - 30. OU4 - SILO 3, FORMULATION 2 - CEMENT STABILIZATION 
120 DAY STATIC LEACH - TREATABILITY GENERAL CHEMISTRY DATA 

S3, F2 Nitrate 246 mg/L I J ! 
S3, F2 pH - 11.04 std. units - 
S3, F2 Phosphorus 0.02 U j mg/L - 
S3, F2 Sulfate 9 mg/L J 
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May 7,  1993 

A'ITACHMENT H.IV 

EXPLANATION OF THE TREATABILITY CLIPPER PROGRAM 

Chemical Extraction Data 

Treatabilitv SamDle # - Each treatability sample is assigned a unique number. The first 
four digits represent the laboratory notebook. The next two digits represent the page in 
the notebook on which the sample formulation data is entered. The last two digits are 
used to distinguish samples when more than one are on the same page. 

Fernald SamDle #1 - If more than one Fernald sample was used, the Fernald sample 
number from the first waste is entered. 

Fernald SamDle #2 - If two Fernald samples were used, the sample number for the 
second sample is entered. 

Composite Fernald SamDle # - These are six digit numbers. which the Fernald sample 
tracking system uses. If a sample is a composite, a new Fernald number is assigned by 
the treatability laboratory. If a sample is not a composite, the sample number assigned 
to the untreated waste sample at Fernald is used. 

ETDC SamDle #1 - If more than one ETDC sample is used in a sample, then the first 
waste appears in this column. 

ETDC SamDle #2 - If waste from two sample containers is used, the ETDC sample 
number from the second container is entered in this column. 

Silo Number - Waste used in the chemical extraction tests came from Silos 1 and 2. This 
column indicates which of the two. 

Phase - "I" indicates that the sample resulted from preliminary phase test, "ADV" 
indicates advanced phase, and "OPT" indicates optional phase. 

Stage - There were two stages of testing associated with the preliminary phase, and one 
with the advanced phase. 

Batch - This is applicable only to advanced phase extractions. There were four advanced 
phase extracted samples generated. Each was processed in four separate batches. 

Bentonite - The mass of bentonite, in grams, added to the waste before the extractions 
were performed. 

Samde net weight - The mass of waste, in grams, used in the extraction experiment. 

@ - The pH of the extraction fluid at the end of the extraction. Generally was not 
recorded. 
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0- Acid-Net-W eight-The-mass-of-acid,in-grams,used-for-each-extract ion. 

0 Extraction Fluid 1 - Two extractions were performed on some solids. The following are 
conditions for the first extraction. 

- Name - The type of acid used in the extraction experiment. 

- Cone. - Concentration of the acid in normality, molarity, or percent. 

- Liauid/Solid Ratio - The mass of extractant liquid to mass of waste used in the 
experiment. 

- Time - The number of hours the extraction was allowed to occur. 

- TemDerature - The temperature at which the chemical extraction was performed. 

- # of Ext. - This indicates the number of extractions that were performed on the 
waste. 

- H,O/Solid Ratio - The mass of rinse water to the mass of waste before it was 
extracted. 

- TemD. - The temperature of the rinse water 

0 Extraction Fluid 2 - This is the second extraction of two performed on some solids. 
Refer to extraction fluid 1 for explanation of the conditions. 

ReaFent Addition Data - PreciDitatian Experiments 

0 Fernald SamDle # - If more than one Fernald sample was used, the Fernald sample 
number from the first waste is entered. 

0 Treatabilitv SamDle # - Each treatability sample is assigned a unique number. The first 
four digits represent the laboratory notebook. The next two digits represent the page in 
the notebook on which the sample formulation data is entered. The last two digits are 
used to distinguish samples from each other when more than one are on the same page. 

0 ETDC SamDle #I - If more than one ETDC sample is used in a sample, then the first 
waste appears in this column. 
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0 ETDC Samole #2 - If waste from two sample containers is used, the ETDC sample 
number from the second container is entered in this column. 

0 Stape - This indicates Stage 1 or 2 testing or optional phase. 

0 - Test - This is a test number assigned to each experiment during the course of testing. 
Not applicable to optional phase. 

F e d  Sample # - This is the sample number assigned to the spent extractant used in the 
experiment. 

0 

0 Descriotion - This is a description of the feed sample. 

pH Before Reagent #1 - This is the pH of the feed before addition of the first reagent. 

Samole Wt. - The weight of the feed used, in the experiment. 

Reagent # 1  - The first reagent added to the feed. 

0 

0 
r 

0 

0 Conc. (76 wpt) Reagent #1 - The concentration in weight percent of the first reagent. 

0 Amount of Reagent # 1  - The amount of liquid reagent added to the feed. 

Dose Reagent #1 - The dry weight of reagent in grams added per gram of liquid feed. 
0 

0 

0 Time of ReaPent #I - The time allowed for reagent #1  to react. 

0 Turbidity of Reagent #1 - The turbidity of the treated sample in FTU (formazin turbidity 
units). ' 

0 -. Comments - Self explanatory. 

NOTE: The explanations for reagents #2, #3, and #4 are the same as for reagent # l .  The sample weight 
for each of these refers to the sample before reagent #1 was added. 

Vitrification - General Samde Information 

0 Como. Samole - Y indicates that the sample was a composite. 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Treatabilitv SamDle # - See previous general sample information. 

ETDC SamDle # - See previous general sample information. 

Comment - Self explanatory 

Fernald #1 Flvash - This column lists the Fernald sample number if Fernald flyash was 
used in the sample. 

MTCLP SamDle # - Each glass was tested by two leach procedures - MTCLP and PCT. 
To avoid confusion, a new sample number was assigned to the leachate. 

PCT SamDle # - Refer to explanation for MTCLP Sample #. 

MTCLP Extract date - Date MTCLP extract was run. 

MTCLP shiD date - Date MTCLP leachate was sent for analysis. 

MTCLP analvsis date - Date MTCLP extract was analyzed. 

MPCT Ext. Start Date - Date on which MPCT leach was started. 

MPCT Ext. Finish Date - Date MPCT leach was completed. 

MPCT ShiD Date - Date MPCT leachate was submitted for analysis. 

MPCT Analvsis Date - Date MPCT leachate was analyzed. 

Radon-7 Extract Start Date - Date radon leaching in water was started. 

Radon-7 Extract Finish Date - Date 7day radon water samples were collected. 

Radon-7 Shio Date - Date 7day radon water samples were shipped. 

Radon-30 Leach Start Date - Date 30day radon leach was started. 

Radon-30 Leach Finish Date - Date 30day radon water samples were shipped. 
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0 Radon-30 ShiD Date - Date 30day radon water sample were shipped. 

- .._ . _ _  
- Comment - Self explanatory. - -- - 

0 Amount of waste - Mass of roasted waste, in grams, waste used in sample. 

0 Amount of soil - Amount of soil, in grams, used in sample. 

0 Amount of site flvash - Amount of flyash, in grams, used in the sample. 

0 Amount of Na2C03 - Amount of sodium carbonate, in grams, added to the sample. 

0 Normalized Waste - The normalized waste, in grams, was chosen to be 100 grams for 
comparison with reagents. This is not the actual amount used. 

r 

- 

0 Normalized Flvash - The amount of flyash, in grams, added for each 100 grams of 
normalized waste. 

0 Normalized Soil - The amount of soil, in grams, added for each 100 grams of normalized 
waste. 

0 Normalized Na. Carbonate - The amount of sodium carbonate, in grams, used for each 
100 grams of normalized waste. 

0 Normalized Na. Carbonate as Na,O - The amount of sodium carbonate expressed as 
sodium oxide, in grams, used for each 100 grams of normalized waste. 

0 5% of waste - The amount of waste in the sample mixture, expressed as a percentage. 

0 5% of flvash - The amount of flyash in the sample mixture, expressed as a percentage. 

0 5% of soil - The amount of soil in the sample mixture, expressed as a percentage. 

0 5% of sodium - The amount of sodium in the sample mixture, expressed as a percentage. 

0 MPCT SamDle Volume (mL) - Volume of MPCT leachate used for gross alphalbeta. 

0 MPCT Gross AlDha (dnm) - The gross alpha count of the MPCT leachate expressed in 
disintegrations per minute. 369 
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0- MP~T-Gross-AlDha-(DEi/I)-?lhe-gross-alpha-count-of-the-MP~T-leachate,expressed-in 
picocuries per liter. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

MPCT Gross Beta (dDm) - The gross beta count of the MPCT leachate, expressed in 
disintegrations per liter. 

MPCT Gross Beta (nCi/l) - The gross beta count of the MPCT leachate, expressed in 
picocuries per liter. 

MTCLP SamDle Volume (mL) - Volume of MTCLP leachate used for gross alphaheta. 

MTCLP Gross AlDha (dDm) - The gross alpha count of the MTCLP leachate from this 
treatability sample, expressed in disintegrations per minute. 

MTCLP Gross Alnha (DCi/l) - The gross alpha count of the MTCLP leachate from this 
treatability sample, expressed in picocuries per liter. 

MTCLP Gross Alnha (dDm) - The gross beta count of the MTCLP leachate from this 
treatability sample, expressed in disintegrations per minute. 

MTCLP Gross Beta (nCi/l) - The gross beta count of the MTCLP leachate from this 
treatability sample, expressed in picocuries per liter. 

Waste Gross Abha (dDm) - Gross alpha counts of treated waste, expressed as 
disintegrations per minute. 

Waste Gross AlDha (nCi/g) - Gross alpha activity of treated waste in pCi/g. 

Waste Gross Beta (dDm) - Gross beta activity of treated waste in pCi/g. 

Waste Gross Beta (nCi/g) - Gross beta activity of treated waste in pCi/g. 

Comment - Self explanatory. 

Bulk Densitv Raw Waste - The bulk density of the raw waste, in grams per cubic 
centimeter. 

Bulk Densitv Treated Waste - The bulk density of the vitrified waste, after reagents, in 
g/cc . 
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0 Bulking Factor - The expansion factor due to the increased volume when reagents are 
added. Bulking factors for vitrification are negative, indication volume reduction. 

Final Weight of Vitrified Material - Weight of the material, after vitrification. 

Weight of glass for MTCLP - Weight of crushed glass used for the MTCLP test on this 
treatability sample. 

- _ _  - _ _  - _ _  - - ___ - __ - __ - - _- 

0 

0 

0 Size Fraction for MTCLP - The size fraction of the crushed glass used for the MTCLP 
test on this treatability sample. 

0 Weight of glass and Volume of H,O in each container for PCT - Self explanatory. 

Gross weight of container - The 'gross weights (initial and final) of ground glass in each 
container. 

0 Comments - Self explanatory. 

0 Radon Leaching Data - Refer to attachment H.11 for explanation. 

0 MTLP Metals - Results of analysis of MTCLP leachate expressed in ppm. 

MPCT Analvtical Data - Results of analysis of MPCT leachate expressed in ppm. 0 
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1.1.0 INTRODUCTION 1 

2 

3 

4 

5 

6 

7 

_ _ _  . _. - --. 
~ -1;l.l PURPOSE - - 

This appendix provides a cumulative assessment of the impacts that would result from the 

implementation of the leading remedial alternatives (LRAs) for each of the five operable units at the 

Fernald Environmental Management Project (FEMP) site. This assessment provides the reader with 

the potential impacts of Operable Unit 4. 

the best current information on how the potential impacts from Operable Units 1, 2, 3, and 5 relate to 

It is important to note that this cumulative assessment is based on the most current published 

information and the current LRAs consistent with the Implementation Plan for the National 

Environmental Policy Act (NEPA) process at the FEMP site W.S. Department of Energy (DOE) 

1993al. Additional data will be collected and analyzed for Operable Units 1, 2, 3, and 5 as these 

operable units progress through the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) process. As additional information becomes available and/or the LRAs 

change, revisions to this appendix will be presented in the Feasibility StudyLProposed Plan (FS/PP)- 

NEPA evaluations for Operable Units 1, 2, 3, and 5. At this time, the most current published 

information for these OUs is contained in the Site Wide Characterization Report. 

1.1.2 SCOPE OF CUMULATIVE IMPACT ANALYSIS 

The detailed evaluation in this cumulative impact analysis has been limited to impacts on and 

immediately adjacent to the FEMP site. Land use in the region around the FEMP site is rural and 

predominantly agricultural; however, there are specific areas around the FEMP site that warrant 

discussion. Nevertheless, activities being carried out in the region around the FEMP site are 
generally not of the nature that will affect the results of the Baseline Risk Assessment at the FEW or 
have a cumulative impact on air quality, groundwater, biotic resources, etc., when combined with the 

FEMP site remedial activities. The following discussion examines sites that were evaluated for 

potential cumulative impacts. 
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Sites that were evaluated include: 1) a CERCLA site immediately south of the FEMP site 

(approximately one mile) that is undergoing the Remedial InvestigatiodFeasibility Study (RI/FS) 

process for an organic contamination plume in the Great Miami Aquifer (note that two other sites in 

the region are being evaluated as potential CERCLA sites, but their proximity to the FEMP site does 

not warrant a discussion), 2) a small quarry located less than a mile from the eastern boundary of the 
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areas around the FEMP site are primarily used for agricultural (i.e., cultivated fields) and limited 

residential domains. 

The response action at the CERCLA site immediately south of the FEW will likely involve pumping 

and some form of treatment of the organic plume. Furthermore, it will be relatively small scale when 

compared to the groundwater remediation associated with Operable Unit 5 at the FEMP site. Because 

the main activity will involve the pumping and treatment of groundwater, there will be minimal 

activity involving air emissions, excavation, or disruption of habitat. Therefore, cumulative impacts 

resulting from these activities in conjunction with the remedial activities at the FEMP site will be 
limited to the potential for impacts to a limited area of groundwater and surface water (assuming 

treated water is discharged into the Great Miami River). The mixing of the uranium plume with the 

organic plume will be evaluated in the OU5 RI and Baseline Risk Assessment. Therefore, the 

remedial alternatives for Operable Unit 5 will take into consideration the remedial action taking place 

at the site south of the FEMP site. 

Activities at the quarry immediately east of the site involves some excavation and movement of soil 

and rock. Because the quarry is in the prevailing wind direction from the FEMP site, there is the 

potential that fugitive dust emissions from the FEMP site could combine with dust emissions from this 

quarry, resulting in increased levels of particulates to downwind receptors. However, the operation 

of the quarry is on a relatively small scale when compared to the overall remediation of the FEMP 

site. In addition, the amount of time the soil will stay airborne is limited, and cultivated fields are the 

predominant land use downwind of both the quarry site and the FEMP site. Therefore, the 

cumulative impacts associated with these areas are expected to be minimal. 

The disposal of waste at an off-site property location is another activity that was evaluated for 

cumulative environmental impacts. The representative alternative for Operable Unit 4 involves the 

disposal of waste at the Nevada Test Site (NTS). In addition, the LRAs for the remaining operable, 

units will likely involve the disposal of waste at off-site disposal facilities. Waste disposal facilities 

like NTS dispose of large volumes of waste from various generating sources. The disposal of waste 

generated from the FEW (Operable Unit 4 wastes amount to 5578 yd? will not significantly increase 

the volume of waste disposed of at a facility like NTS. 
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The off site environmental surveillance system operated around NTS by EPA measured no 
radiological exposures that could be attributed to NTS operations in 1991. A hypothetical resident 

- living 73 km (45 mi) west-of NTS would be exposed to a maximum calculated dose of 8.6 x 10' 

mrem. The calculated dose to the same individual from world wide distributions of radioactivity was 

7.0 x 10-2 mrem. The collective effective dose equivalent to the approximately 21,752 residents 

living within 80 km (50 mi) in 1991 from each of the NTS &borne sources was 4.2 x 10' person- 

rem. All of the dose estimates calculated are much less than one percent of the most restrictive 

standard (U.S. DOE, 1991). Therefore, because waste volumes from the FEMP will not significantly 

increase waste volumes at NTS, impacts to the environment and local populations will be minimal. 
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The only potential for cumulative impacts associated with the FEW response actions and the 

cultivated fields adjacent to the site would be the potential .for increases in fugitive dust associated 

with excavation and transportation to and from the site. These cumulative impacts to air quality in 

10 

11 

12 

13 

14 

the area around the site will be minimal due to 1) the limited amount of time dust generated at the site 

and in the fields will stay suspended, and 2) the limited amount of receptors downwind. 

Due to the land uses around the FEMP site, the potential for cumulative impacts to occur in the 

region around the site as a result of the implementation of the FEMP response actions is limited. 

Therefore, the focus of the detailed analysis in this appendix will be limited to the response actions -- 
for operable units carried out at the FEW site since they pose the greatest potential for cumulative . : 

impacts to the environment and residents in the region around the site. Because of the complexity . a -  

associated with the subunit concept, only a representative LRA for Operable Unit 4 based on the 

comparative analysis of alternatives has been evaluated in conjunction with the LRAs for Operable 

Units 1, 2, 3, and 5 for this cumulative impact analysis. In other words, a detailed evaluation of 

implementing each of the Operable Unit 4 subunit alternatives with the LRAs for the remaining 

operable units has not been provided due to the complexity associated with the subunits. 
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Efforts have been made throughout the Cumulative Impact Analysis to quantify impacts to the extent 

possible. For example, impacts to wetlands and habitats have been quantified (Le., estimation of 

acres disturbed) wherever possible. In addition, the overall impacts of the FEMP remedial activities 

on the local socioeconomic structure has been quantified to the extent possible. Summary level 

information from the Operable Unit 4 Comprehensive Responsive Action Risk Evaluation (CRARE) 

(Appendix K of this Feasibility Study) has also been incorporated as appropriate in an effort to 
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31 provide insight on potential long-term residual risks. Due to the timing of the remedial activities, 

410  
. .  
I .  

pEwou4~sRAW.WP996AI. 111 Z13rn 228p I- 1-3 



FEMMU4FS-5 DRAFT FINAL 
Deoember 1993 

potential impacts has been provided. 

quantitatiue_information_was_not_availab ._In_these_situations,-a-quali~tive-~-aluation of i 
I. 1.3 NEPAKERCLA INTEGRATION APPROACH AT THE FEMP SITE. 
The "Notice of Intent to Prepare a Remedial IuvestigatiodFeasibility Study Environmental Impact 

Statement (RI/FS-EIS) for the First of Five Remedial Actions at the FEMP," (55 Federal Register 94, 

20183-20188) (DOE 199Oc) states that the purpose of this first operable unit FS-EIS is to analyze 
issues common to all operable units, examine potential cumulative impacts, and serve as a reference 

document for subsequent operable unit reports. These requirements are addressed by the analysis 

below, in Sections 1.2.0 through 1.9.0, and Attachments 1.1 and I.II. This section describes DOE'S 
approach to integrating NEPA requirements into the CERCLA process, explains the organization of 

the appendix, and provides a brief description of the environment potentially affected by the proposed 

remedial actions. NEPA analyses specific to Operable Unit 4 are contained in Section 4.0 of this FS 

Report. 

DOE regulations concerning NEPA compliance are contained in Title 10 Code of Federal Regulations 

(CFR) Part 1021. DOE Order 5400.4 addresses the integration of environmental compliance 

processes of CERCLA and NEPA. According to the order, integration is to be accomplished by 

conducting the NEPA and CERCLA environmental planning and review procedures concurrently. 

Integration is intended to: 1) avoid duplicate effort and the larger commitment of resources that 

would be needed to implement both NEPA and CERCLA separately, 2) avoid conflicts in analysis 

and the selection of a remedial alternative, and 3) minimize the risk of delaying remedial actions on 
procedural grounds. The primary instrument for DOE'S NEPA/CERCLA integration is the RUFS 
process, supplemented as needed to address NEPA values. The final product is to be a single 

integrated set of documents - a Remedial Investigation (RI) report and a combined FS-EIS @IS) that 

satisfies the requirements of CERCLA and addresses NEPA values. 

The NEPAKERCLA integration approach published in the Notice of Intent (NOI) concluded that: 1) 
an RVFS-EIS is the appropriate level of NEPA documentation for the lead operable unit, and 2) 

NEPAKERCLA integration will also be provided in the remaining four operable unit RVFS-NEPA 

reports. This f i s t  operable unit RVFS-EIS for Operable Unit 4 contains a discussion of common 
issues and potential cumulative impacts, referencing the Site-Wide Characterization Report (SWCR) as 
a site-wide database (DOE 1993~). All subsequent operable unit reports will reference the material 

presented in the Operable Unit 4 RVFS-EIS and the SWCR. These subsequent reports will update 
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available information, as appropriate, and contain adequate operable unit-specific data to support the 

complete NEPA impact analyses to be contained in each operable unit FS. 

I. 1.4 REPORT ORGANIZATION 
The descriptions of proposed remedial alternatives for Operable Unit 4 are contained in the main text 

of this FS report. Environmental impact analyses of Operable Unit 4 alternatives are contained in the 

detailed analysis of alternatives in Section 4.0. The detailed information on which the impact analysis 

was based is located in other FEMP site and reference documents, primarily in the SWCR (DOE 

1993c) and the RI report for Operable Unit 4 (DOE 1993b). The SWCR contains the baseline data 

required for analyses of potential impacts of site-wide remediation, including a baseline ecological 

risk assessment (which is summarid in Section I. 1.4) and detailed technical appendices reporting 

site-specific studies of wetlands, threatened and endangered species, and population estimates. The 

SWCR also contains the NEPA impact analysis of the no-action alternative for the entire FEMP site 

and is incorporated herein by reference. The Proposed Plan presents the preferred alternative and 

summarizes the impacts of implementation (including ecological risks). Section 1.2.0 contains a 

description of Operable Units 1 through 5 as well as descriptions of the no-action alternative and the , 

LRA for each operable unit. The LRA descriptions are followed by the analysis of impacts on air 

quality, groundwater, surface water, terrestrial ecology, aquatic ecology, threatened and endangered 

species, and socioeconomics. Cumulative impacts of proposed on-property actions are described in 

Section 1.3.0, which analyzes the potential impacts on the environment from concurrent 

implementation of remedial activities for the operable units and site-wide facilities. 

Federal, state, and local agencies contacted during the compilation of data for the FS/PP-EIS, and the 

relationship of remediation at theFEMP site to the objectives of local, state, regional, and federal 

land use plans, policies, and controls are described in Section 1.4.0. Unavoidable and irretrievable 

commitments of resources resulting from remedial activities at the FEW site are discussed in Section 

1.5.0. The relationship between short- and long-term productivity is examined in Section 1.6.0. 

Section 1.7.0 contains the list of contributors. Attachment 1.1 describes available remedial action 
strategies for the FEMP site and their potential environmental consequences to be considered in the 

operable unit-specific NEPA analyses. This analysis of remedial strategies provides a resource for 

subsequent FS-NEPA documents by identifying issues associated with each remedial strategy. 

Attachment I.II describes FEW site removal actions which may be considered in the definition of no 
action for future FEMP site documents. 
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I. 1.5 SUMMARY OF SITE-WIDE BASELINE ECOLOGICAL RISK 

I. 1.5.1 Introduction 

This section provides a brief overview of the baseline ecological risk assessment found in Section 6.0 

of the SWCR (DOE 1993~). For more detail on methodology, exposure assessment, toxicity 

assessment, and risk characterization, please refer to the SWCR. The purpose of the baseline 

ecological risk assessment is to estimate the potential present and future baseline risks of FEW 

contaminants to ecological receptors. These receptors include all organisms, exclusive of humans and 

domestic animals, potentially exposed to FEMP contaminants. It is not possible to evaluate all 

potential effects on all potential ecological receptors which may ,be exposed to FEMP contaminants. 

Therefore, this assessment focuses on a group of indicator species selected to represent a variety of 

exposure pathways and trophic positions, as described in the Risk Assessment Work Plan Addendum 

(DOE 1992b) and briefly reiterated below. The scope of the Preliminary Baseline Risk Assessment 

(PBRA) for the entire FEMP site allows for a large number of potential exposure scenarios for each 

receptor evaluated, for example, exposure to surface soils within each operable unit or subunit at the 

F E W  site. However, in accordance with the focus of the PBRA on site-wide risks, this preliminary 

assessment examines risks to terrestrial organisms associated with contaminants in two environmental 

media - surface soils, summarized for the entire site, and surface water in Paddys Run from the 

northern boundary of the FEMP site to the confluence with the storm sewer outfall ditch (SSOD). 

This is where the primary on-property soil and surface water exposures are likely to occur. Risks to 

aquatic organisms are evaluated for exposure to contaminants in Paddys Run, the Great Miami River, 

and runoff into the SSOD. Both terrestrial and aquatic assessments use a combination of modeling 

and field data, and both evaluate risks of exposure to inorganic, organic, and radiological 

constituents. The analyses presented below will be updated via a Site-Wide Ecological Risk 

Assessment in the Operable Unit 5 RI report. It will incorporate data and field studies not available 

on December 1, 1991, the cutoff date for data presented in the SWCR. 

I. 1 S .2  Methodolozy 

Several species were selected for detailed evaluation as indicators of potential effects of FEMP 
contaminants at various levels of the food chain. The selection of these species and the methods used 

to estimate exposures and characterize resulting risks are briefly summarized below. Details of 

methodology may be found in the Risk Assessment Work Plan Addendum (DOE 1992b). 
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Constituents of Potential Concern 1 

All nonradioactive and radioactive constituents identified as potential concerns in the human health 2 

_ _  ~~ risk-ass-asmenti before screening-of constituentsafgrea~t-human-health risk,-were-considered to be - ~ -- 

of concern for the ecological risk assessment. The methods and results of this selection are described 

in Part 11, Section 2.0 of the SWCR. Because ecological receptors currently have access to the 

F E W  site, no distinction was made between present and future constituents of potential concern, 

except for potential future exposure of aquatic organisms to wntaminants eroded from waste units and 

soils. The exposure concentrations selected for evaluation of effects on terrestrial organisms were the 

mean surface soil (0 to 6 inches) concentrations for the entire site based on RVFS sampling and the 

mean surface water concentrations in Paddys Run from the northern boundary of the F E W  site to the 

confluence with the SSOD. The exposure concentrations examined for effects on aquatic organisms 

were the upper 95 percent confidence limits of concentrations in Paddys Run and the Great Miami 

River, and modeled concentrations of runoff into the SSOD. 

ExDosure Assessment and Risk Characterization 

The ecological assessment focuses on potential noncarcinogenic effects on vegetation, wildlife, and 

aquatic organisms as a result of exposure to radioactive and nonradioactive constituents of potential 

concern. Terrestrial vegetation is represented by a generic plant species. Terrestrial wildlife species 

to be evaluated were selected based on species abundance on the FEMP site, trophic level position, 

and habitat requirements. The species selected were the white-tailed deer (Odocoileus vireinianus), - 
white-footed mouse (Peromvscus leucoDus), ramon (Procyon lotor), red fox (VulDeS), muskrat .* 

(Ondatra zibethica), American robin (Turdus mimatorius), and red-tailed hawk (Buteo jamaicensis). 

The major route of exposure of plants to FEW nonradioactive contaminants is assumed to be the 

direct uptake of constituents in soil or sediment. Ingestion was assumed to be the major route of 

exposure of wildlife species to nonradioactive contaminants and was consequently the only route of 

exposure evaluated for mammals and birds. Concentrations measured and estimated in plants were 

compared to toxic and background levels reported in the literature. Risk to wildlife was assessed by 

comparisons of tissue residue concentrations in wildlife and intake concentrations with toxicity 

information from literature and from U.S. Environmental Protection Agency (EPA) guidance on 

human health effects, for example, Health Effects Assessment Summary Tables (HEAST) and 

Integrated Risk Information System (IRIS). Hazard Indices (HIS) for nonradioactive contaminants 

were calculated as the ratio of the exposure concentration or intake rate to the no observed effects 

level (NOEL). The NOEL for wildlife is directly analogous to the reference dose &D) used in 

human health risk assessment, and in some cases, NOELS were calculated from Rps,  as described 
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isms, supplemented by the ecological characterization of Facemire et al. (1990). 

I. 1 S.3  Ecological ExDosure Assessment 

Plant ExDosures to Inorganic and Organic Che m i d $  

The only inorganic chemical for which the estimated concentration exceeded the highest background 

concentration reported was zinc. However, arsenic and mercury concentrations recorded in FEMP 
vegetation samples during RVFS sampling exceeded estimated concentrations and background 

concentrations by as much as an order of magnitude. These discrepancies are attributed to the lack of 

site-specific soil to plant transfer factors for the chemicals of potential concern. Organic compounds 

estimated in FEMP plants at concentrations exceeding 1 milligram per kilogram (mgkg) (dry weight) 

are phenanthrene, acetone, and cyanide. Vegetation samples from the FEMP site were analyzed for a 

variety of organic compounds, but none were detected. Estimated concentrations of uranium in 

FEMP vegetation were lower than those recorded during RVFS sampling. The RVFS samples were 

collected in 1987 through 1988, when the FEMP was still in operation, and probably included 

contributions from airborne deposition, while the estimated concentrations include only direct uptake 

from soil. Under the no-action alternative, the estimated concentration of radionuclides in plants 

would be a better estimate in the absence of significant soil disturbance, which would result in 

renewed airborne uranium deposition. 

Plant ExDosures to Radionuclides 

The primary contributor to plant radiation dose was uranium (U), as U-234 and U-238. The sum of 

these two (U-234 and U-238) accounted for 50 and 79 percent of the estimated dose to vegetative and 

reproductive portions of plants, respectively. Other radionuclides contributing more than one percent 

to the total were radium-226, strontium-90, technetium-99, and thorium-230. However, the total 

estimated dose was low compared to levels known to affect plant growth and reproduction. 

Wildlife Ex~osu res to Inorganic and Orean ic Che micals 

Total intake of inorganic chemicals on a mgkg body weighvday basis was highest for the white- 

footed mouse and the American robin. This is primarily attributed to the ingestion of earthworms by 

the two species and the associated soil to earthworm transfer factors. The white-footed mouse was 

also assumed to consume 75 percent of its food resources from the contaminated area. White-tailed 

deer, raccoons, and muskrats had lower intake rates, with the fox and hawk the lowest. However, 
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when muscle-to-muscle transfer coefficients were assumed to be 1.0, fox and hawk intakes were 

among the highest estimated intakes. 
- - _ _  _- _ . ~  __ _ _  - ___.___ _ _ _ _  - - 

1 

2 

These groupings were similar with respect to risk, as described below, and are a result of the relative 

trophic positions of the various organisms. Beryllium and mercury had the lowest intake rates, while 

zinc and barium had the highest. 

For the white-tailed deer, the ingestion of vegetation was the primary pathway of intake of inorganics, 

except for beryllium, which has a relatively low soil-to-plant transfer coefficient. 

Intake via insect ingestion, using earthworms as a surrogate, dominated inorganic uptake by the 

white-footed mouse, contributing 58-99 percent of total intake. This is primarily due to the higher 

transfer coefficient (1.0) assumed for soil-toearthworm transfer than for soil-to-plant transfer. 

However, given the literature values reported by Stafford and Edwards in 1985, the assumption of 1: 1 

transfer to earthworms appears reasonable. Some inorganics may bio-accumulate in earthworms, so ' - 7  

the assumption of a 1.0 transfer coefficient may not always be conservative. However, this 

variability is balanced in part by the expectation that earthworms will contain higher concentrations of 

F E W  contaminants than insects. 

Raccoon intake of inorganic chemicals from fish could be estimated for four of the constituents of 
concern evaluated for fruits - arsenic, barium, mercury, and zinc. Intake via fish would dominate 

for arsenic and mercury, while intake via fruit would dominate for barium and zinc. Eliminating the 

fish data had no effect on the specific chemicals with HIS greater than 1.0. 
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For the red fox, intake from mouse ingestion dominated uptake of two of the inorganics with HIS 

greater than 1.0 - arsenic and cobalt. Fruit intake was the primary pathway for the other two 

inorganics, lead - .  and silver. Mouse intake was dominant for all four when conservative muscle-to- 
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_ _  

muscle transfer factors were used. 

Muskrats were assumed to receive all of their exposure to constituents of concern in FEMP surface 

soils from intake of vegetation. 

24 

25 

Earthworms contributed 63-99 percent of the inorganic chemical uptake by robins, emphasizing the 26 

27 importance of the soil-to-earthworm pathway relative to soil-to-fruit or vegetation. a 
4 i F, 
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surface soils by preying on mice. Using a conservative muscle-to-muscle transfer factor of 1.0, the 

estimated intakes increased by one to three orders of magnitude and increased the chemicals with HIS 

greater than 1.0 from cobalt and silver to all but mercury. This indicates that muscle-&-muscle 

transfer is an important source of uncertainty in evaluating hazards to predators. In the case of the 

hawk, the use of the conservative transfer factors is equivalent to having the hawk directly consume 

soil in the same proportion as the mouse consum& insects (70 percent). 

Intake of organic compounds was generally lower than that of inorganic chemicals, and only a few of 

those organic chemicals for which toxicity data was located had HIS greater than 1.0, as discussed 

below. As with the metals, total intake values were highest for the white-footed mouse and American 

robin. 

The relative importance of the various pathways of organic chemical intake were similar to those for 

inorganic chemicals. The exceptions to this were organic chemicals with soil-to-plant transfer 

coefficients greater than 1.0. For these compounds, the relative importance of plant intake in 

omnivorous species, for example, the white-footed mouse and red fox, increased relative to 

earthworm or mouse intake due to the assumption that muscle-to-muscle transfer was equal to 1.0 

under worstase conditions. Given the small number of organic chemicals with HIS greater than 1.0 

and the lack of any detections of organic chemicals in FEMP biota (SWCR, Part I, Section 4.1.7), 

intake via the food chain does not appear to be a significant pathway for exposure of ecological 

receptors to organic chemicals from the FEMP site. This does not exclude the possibility of higher 

exposures at localized areas of contamination such as the waste pits. 

Red:tailed- hawks-were-assumed-to-receive-all-of-the~-exposure-to-constituents-of-concem-in-~MP .- 

Estimated intake of inorganic and organic chemicals via water ingestion was limited, with only four 

inorganics (arsenic, lead, molybdenum, and silver) and no organic chemicals with HIS greater than 

1.0. Thus, the water pathway contributes a small fraction of the total estimated exposure of the 

terrestrial indicator species to chemical constituents of potential concern at the FEMP site. 

Wildlife Exuosures to Radionuclides 

The vegetation ingestion pathway was responsible for nearly all the estimated radiation dose to white- 

tailed deer. Deer ingesting soil were assumed to assimilate radionuclides into muscle at the plant-to- 

beef transfer coefficients because plant-todeer coefficients are not available. The total dose to deer 
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was estimated to be less than one rad per year. Technetium-99 dominated the dose via grass intake 

with 86 percent, while uranium-234 and -238 contributed 75 percent of the dose via soil intake. 

1 

2 

- - ~ - -~ - _ .  __ 
- 

These same patterns were observed for the white-footed mouse, with radiation dose dominated by the 

insect (earthworm as a surrogate) pathway, as was inorganic chemical intake. The total dose to the 

mouse was estimated at less than 0.1 rad per year, assuming muscle-to-muscle transfer equal to plant- 

Similar to the deer, technetium-99 accounted for most of the dose via grass intake, while uranium 
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to-beef. Assuming muscle-to-muscle transfer equal to 1.0, total dose increased to 76 rad per year. 

dominated the earthworm intake pathway. 

Total estimated radiation doses to raccoons from fruit intake were approximately 0.005 rad per year. 

Similar to grass intake by the white-tailed deer and white-footed mouse, technetium-99 accounted for 

the majority of radiation dose via fruit intake. 
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The total dose to the red fox was approximately 0.1 rad per year, assuming muscle-to-muscle transfer 12 I . 

13 equal to plant-to-beef. Assuming muscle-to-muscle transfer equal to 1.0, the total dose increased by a f 

factor of one million to approximately 12,500 rad per year. Mouse consumption was the primary 14 ~ 

15 

16 

17 

0 contributor to both estimates. Technetium-99 accounted for most of the radiation dose via fruit 

_ .  intake, and cesium-137 and technetium-99 accounted for most of the dose via mouse intake assuming 

muscle-to-muscle transfer equal to plant-to-beef. When muscle-to-muscle transfer was assumed to be 
4 

1 .O, uranium isotopes, thorium-230, and radium-226 were the primary contributors to radiation dose. 18 - ” 

The earthworm intake pathway dominated estimated radiation doses to robins for both sets of muscle- 19 
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to-muscle transfer assumptions. As described for other indicator species, technetium-99 was the 

primary contributor to dose via fruit intake, while uranium, cesium, and radium accounted for the 

majority of the dose via earthworm intake. The two sets of transfer assumptions yielded estimated 

total doses of approximatc$y 0.02 and 128 rad per year, respectively. 

Estimated radiation dose to the red-tailed hawk was primarily due to cesium-137 and technetium-99 

when muscle-to-muscle transfer was assumed equal to plant-to-beef, and shifted to uranium, thorium, 

and radium when the transfer coefficients were ksumed equal to 1.0. Similar to the red fox, the 

estimated total dose differed by a factor of approximately one million. 
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Hazardous chemicals were analyzed for approximately 15 organisms collected from the FEMP site, 

including wetland plants and minnows. Organic chemicals, pesticides, and polychorinated bi-phenyls 

( P a s )  were not detected in any of the samples. The metals arsenic, aluminum, barium, cadmium, 

mercury, and zinc were detected in minnows from Paddys Run at the control site north of the 

influence from the FEMP site. These metals, except for cadmium, were also detected in wetland 

grass leaves. 

Surface water concentrations of priority chemical pollutants of potential concern from each site were 

compared to the Ohio Environmental Protection Agency (OEPA) Water Quality Standards (OEPA 

1990) for warm water biota outside the mixing zone. For those contaminants that did not have OEPA 

criteria, the EPA Ambient Water Quality Criteria (1986) were used or were gathered from literature 

sources. Measured mercury concentrations in the water exceeded the criterion in all three sites, and 

cadmium exceeded the standards in Paddys Run and the Great Miami River. The silver concentration 

in Paddys Run was almost eight times higher than the criterion, and copper concentrations in the 

Great Miami River only slightly exceeded the criterion. 

Benthic macroinvertebrates and bottomdwelling fish are exposed to contaminants primarily in the 

aqueous phase of the sediments, rather than the sediments as a whole. Therefore, in lieu of site- 

specific data, it is necessary to determine the interstitial water concentration of the chemicals of 

concern. For organic chemicals, the pore water concentration can be estimated by assuming 

equilibrium partitioning between the organic portion of the sediments and the water (Suter 1991). 

The octanol/water coefficient &) approximates the.partitioning between the two. The product of 

the K, and the organic fraction of the sediment, assumed to be one percent, divided into the sediment 

concentration will give the pore water concentration. 

Although metals partition as well as organics, determining the pore water concentration of metals is 

not feasible due to the lack of adequate information on partitioning between different fractions of the 

sediment. It is assumed for this assessment that they are 100 percent available. Partitioning lowers 

the available Concentrations, thus reducing potential toxic effects. The same water quality criteria 

can be applied to the pore water concentrations, since most were derived for surface waters (Suter 

1991). 
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Modeling was used to estimate contaminate concentrations in the SSOD. In addition, actual surface 

water samples were used to obtain concentrations of soil surface runoff in Paddys Run and the Great 

that exceeded the criteria were cyanide, aluminum, cadmium, cobalt, iron, lead, mercury, and silver. 

There were no potential toxic effects estimated from exposure to the sediments. 
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2 

-Miami RiverrThe chemicals-and-metals-in FEMPsurface waters-resulting from-surface-soil-runoff- -- - 
-- 
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Aauatic Oreanism ExDosure to Radionuclide 6 
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Radionuclide concentrations measured in aquatic biota from Paddys Run and the Great Miami River 

are relatively low. Cesium-137, strontium-90 and technetium-99 were not detected in any of the 

samples collected, except for 1.9 pico(3uries per gram @Ci/g) of technetium-99 in one grass leaf 
sample. The primary radionuclide of concern is uranium. Uranium concentrations in fish from 

Paddys Run ranged from less than 0.6 to 3.7 pCi/g. Uranium was not measured in fish above the 

detection limit of 0.6 pCi/g for both the RVFS and Westinghouse Materials Company of Ohio 

(WMCO) (1990) sampling efforts in the Great Miami River. Uranium activity was measured in 

benthic macroinvertebrates from both sites, however, at a maximum concentration of 6.5 pCi/g. ,. 

Although benthic macroinvertebrates are continuously exposed to the sediments where concentrations 

are typically much higher than the water, their radionuclide content is not significantly different from 

that of fish. Concentrations in the roots of wetland plants were higher than that measured in the 

above-ground shoots. 

The internal dose calculated to the aquatic organisms inhabiting Paddys Run and the Great Miami 

River [calculated from the internal dose conversion factors in Killough and McKay (197611 from 

exposure to the water were relatively low. The concentrations of the radionuclide constituents of 

concern in the surface water at each site were the upper 95 percent confidence interval (CI) on the 

mean. The highest doses were to the organisms residing in Paddys Run, due to the greater water 

concentrations. The highest dose at both sites is to aquatic plants. The lowest doses estimated were 

to muskrats, with a lower value of 14 millirad per year (mrad/yr) comparable to the 7.9 mrad/yr 

estimated for muskrats feeding on FEW vegetation. Doses to fish were approximately 200400 

mrad/yr, and the invertebrate doses were an order of magnitude higher. The major contributor to 

internal dose was thorium-228 for all organisms at both sites, except for muskrats in Paddys Run, 

which received a higher dose from strontium-90. 

Aquatic organisms also receive external exposure from water immersion and sediments. Consideration 

of the exposure from sediments is particularly significant to benthic invertebrates and bottomdwelling 
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concentrations measured in the water and sediments in Paddys Run and the Great Miami River. 

External exposures were calculated only for the sediments in the SSOD. The highest external dose 

received by an organism was from uranium-238 at about 0.4 mad&. This dose is conservative for 

the fish because it is assumed that the fish spend 100 percent of their time residing at the sediment- 

water interface. However, the developmental embryonic stages of fish that reside in the sediments are 

the most sensitive, and external irradiation of the embryos is more realistic. External exposure to 

alpha radiation was not considered because it does not significantly contribute to whole-body dose. 

However, it may cause damage to the skin and digestive track lining to organisms that inadvertently 

ingest sediment mational Council on Radiation Protection and Measurements (NCRP) 19911. The 

calculation of internal dose to aquatic organisms does, however, consider exposure from alpha 

emitters. 

Internal doses to aquatic receptors, from surface water exposure to radionuclides in runoff, were 

significantly higher than the doses received from the current water concentrations. The primary 

contributor to internal dose to fish, aquatic plants, invertebrates, and muskrats was uranium, with 

doses on the order of l@ to lo7 mrad/y. The doses from radium-226 were within the same range, 

with muskrats receiving the largest dose. The isotopes of thorium contributed a substantial dose to 

aquatic plants and invertebrates, but not to fish and muskrats. The total dose from all the 

radionuclides combined ranged from 3.5 x 105 in muskrats to 5.1 x lo7 mad/y in aquatic plants. 

This is equivalent to approximately 1 to 140 rad/day, respectively. The sum of the total external 

sediment exposure to all aquatic biota resulted in doses about eight times greater than doses from 

water immersion. 

fish.-Exposure-to-all-biota-from.extemal-g~a.and-b~-radiation-is-ve~-small-~-the-low~ - 1- 

1.1.5.4 Conclusions and U ncertainties 

Estimated ecological risks associated with exposure to FEMP constituents of concern are primarily 

due to nonradioactive inorganic chemicals in soils, rather than to organic chemicals or radionuclides. 

This is true for both terrestrial and aquatic organisms and for plants as well as wildlife. In particular, 

estimated intakes of arsenic, cobalt, lead, and silver from FEMP soils were all higher than NOELs 

for at least six of the seven indicator species selected for this assessment. The relative hazards to 

individual species varied, but the white-footed mouse consistkntly had the highest HIS for these 

chemicals. This can be attributed to the assumed intake by the mouse of insects (earthworms as 
surrogates), which in turn were assumed to assimilate chemicals from soil with a transfer coefficient 

of 1.0. The American robin was also exposed to relatively high levels of soil contaminants via this 
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pathway. Contaminant intake and associated HIS for the top carnivores among the indicator spkies, 

the red fox and the red-tailed hawk, were sensitive to assumptions about muscle-to-muscle transfer 

._ factors, adecr ibed  above. If muscle-to-muscle.transfer is amparable to plant-to-beef transfer, the 

estimated hazard was relatively low, but increased dramatically when assumed to be 1.0. 

Estimated hazards to terrestrial organisms of exposure to FEMP surface waters were relatively low. 

Only arsenic, lead, molybdenum, and silver had HIS greater than 1 out of all potential contaminants 
of concern. These chemicals presented hazards to two, five, four, and three species, respectively, 

and the highest HI estimated was 5.5 for lead intake by the mouse. However, the development of 

HIS tend to be conservative and @Is) don't necessarily indicate a "hazard". Therefore, surface water 

exposure is unlikely to be a significant source of risk to terrestrial ecological receptors at the FEMP 
site. 

Estimated radiation doses to terrestrial organisms at the FEMP site, originating from soil uptake by 

plants and earthworms, were below levels expected to cause detectable effects. However, as with 

inorganic chemicals, this conclusion is sensitive to assumptions about muscle-to-muscle transfer of 

radionuclides. Highly efficient transfer or biomagnification of uranium, in particular, could expose 

terrestrial wildlife at the FEMP site to potentially harmful radiation levels. Radiation doses due to 

water intake were insignificant. 

Exposure to radiological contaminants does not appear to pose a risk to aquatic organisms at the 

measured concentrations in the surface waters and sediments impacted by the FEMP site. However, 

radionuclides in runoff sources into surface water would cause estimated exposures to exceed the 

upper limit of 1 rad/day for all aquatic organisms, except for muskrats. The most affected organisms 

would be aquatic plants, receiving a total dose from internal and external exposure of about 140 

radlday. The total dose to fish is minimally over the limit, at 1.6 rad/day, and the total dose to 

benthic macroinvertebrates is about 14 rad/day. Although the maximum concentrations at low flow 

were used in the source runoff calculations, the minimum values in the SSOD and Paddys Run are 
within the same magnitude of values. Doses to aquatic, organisms in the Great Miami River would be 

well below 1 rad/day. 

The measured concentrations of cadmium, copper, mercury, and silver in surface water exceeded the 

chronic toxicity criteria for the protection of freshwater organisms. Of the tested mercury 

compounds, methylmercury is the most chronically toxic. Levels of methylmercury greater than 0.07 
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c i , 5 0 ~ 0  
microgram-per-liter-ocg/L)-produced-chronic-toxic effects-on-Daphnia-mama,-and-the-chronic-value 

for mercury (n) for the same species was reported at 1.1 pg/L @PA 1986b). The OEPA standard is 

0.0002 pg/L, a very conservative value. 

Field studies on the impact of the FEMP on terrestrial and aquatic communities do not indicate any 

effects consistent with contaminant impacts, except for above-background levels of arsenic and 

mercury recorded in RVFS plant samples. In addition, although potential impacts at the individual 

level were predicted for wildlife species, detrimental or adverse impacts have not been observed in 

the field. This suggests that the potential exposures predicted by modeling may not occur in the field 

or that the resulting potential effects may not occur. A comparison of the concentrations of inorganic 

chemical concentrations in FEMP soils to regional background values indicates that mean FEMP 

concentrations may be similar to the upper 95 percent confidence levels of background values. This 

suggests that ecological risks estimated using background values of inorganics would be comparable to 

those estimated for the FEMP site, and emphasizes the conservative nature of the method used. 

Additional important sources of uncertainty include: 1) the efficiency of contaminant transfer among 

trophic levels, in particular, muscle-to-muscle transfer described previously, 2) the use of laboratory 

toxicity data to predict effects on species in the field, and 3) the assumptions and uncertainty factors 

incorporated into estimates of NOELS, for example, multiplying by 0.1 to account for interspecies 

differences. Uncertainty associated with radiation dose assessment includes the assumptions that the 

dose is completely absorbed and that the radionuclides are uniformly distributed in tissue. Departures 

from these two assumptions would tend to decrease and increase tissue-specific doses, respectively. 

Many uncertainties exist in the assessment of toxic effects to aquatic biota. Examples are the complex 

chemical speciations and interactions not directly accounted for, the assumption of water hardness 

(100 mg/L), sediment organic content (one percent), and differences in species and sensitivities. 

Overall, the consideration of these uncertainties will tend to over predict the potential for adverse 

effects rather than under predict. 

In summary, despite the fact that radionuclides are the most ubiquitous contaminants at the FEW 

site, estimated ecological risks to both terrestrial and aquatic organisms are primarily associated with 

nonradioactive inorganic chemicals. Although estimated risks are substantial in some instances, they 

are based on soil inorganic chemical concentrations comparable to background levels, and persistent 

deleterious effects attributed to contaminant exposure have not been observed in the field. This 

suggests that current FEW-specific ecological risks are low, but that remedial actions are appropriate 
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to prevent potential future ecological harm (as discussed in Section 1.2.1) as well as to limit human 1 0 exposures to FEMp contaminants. 2 
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1.2.0 LEADING REMEDIAL ALTE3tNATIWS 
AND ENVIRONMENTAL CONSEQUENCES 

_ _  .. - _ _  

This section defines the no-action alternative for the entire FEMP site and summarizes the 

environmental consequences of no action based on the SWCR (DOE 1993~). This discussion is 

followed by descriptions of each of the operable units at the FEMP site. The LRAs for Operable 

Units 1, 2, 3, and 5 are then described, followed by discussions of their potential environmental 

impacts. For Operable Unit 4, this section summarizes the description of the preferred alternative 

and its environmental consequences, which are presented in detail in Section 4.0 of the FS-EIS. 

The FEMP site was divided into five operable units under the original 1990 Consent Agreement. 

However, the definitions of these operable units have been revised under the amended Consent 

Agreement, and a Comprehensive Site-Wide Operable Unit has been added. The five operable units 

are shown id Figures 1.2-1 through 1.2-3. Their revised definitions are presented below: 

ODerable Unit 1 - Waste Pits 1 through 6, the Clearwell, the Bum Pit, berms, liners, 
and associated contaminated soil within the operable unit boundary 

ODerable Unit 2 - the Active and Inactive Flyash Piles, the South Field, the Lime 
Sludge Ponds, the Solid Waste Landfill, berms, liners, and associated contaminated 
soil within the operable unit boundary 

ODerable Unit 3 - the former Production Area and production associated facilities and 
equipment (includes all above- and below-grade improvements) including, but not 
limited to, all structures, equipment, utilities, drums, tanks, solid waste, waste, 
product, thorium, effluent lines, K-65 transfer line, waste water treatment facilities, fire 
training facilities, scrap metal piles, feedstocks, and the coal pile 

Operable Unit 4 - Silos 1 ,2 ,3 ,  and 4, berms, the decant sump tank system, and 
associated contaminated berms and soil within the operable unit boundary 

ODerable Unit 5 - perched and regional groundwater, surface water, soils not associated 
with other operable units, sediment, flora, and fauna 

1.2.1 NO-ACTION ALTERNATIVE FOR THE FEMP SITE 
No-action strategies are a requirement of both EPA CERCLA guidance (EPA 1988) and the 

implementing regulations of NEPA (40 CFR 1500-1508). This section defines the no-action 

alternative for the entire site and analyzes the potential environmental consequences. All operable 

units of the FEMP site will require the consideration of a no-action alternative in the screening 

process, providing a baseline for comparison with other alternatives. This analysis will be contained 

in each operable unit RVFS. The previous NEPA analysis of the impacts of no action in the SWCR 
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LEGEND: 
STATE PLANAR COORDINATES 
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(DOE 1993c) was based on the following assumptions: I 

There will be no production at the facility. 
. ._ . - -  . - _ _ _ _  

Removal actions that were considered in the analysis of current impacts were the K 6  3 

4 Decant Sump Tank, Silos 1 and 2, and Waste Pit 6 removal actions. 

Mixed wastes remain on property and contribute to the current contamination of 5 

6 

1 
environmental media. Resource Conservation and Recovery Act (RCRA) wastes are 
shipped off property and disposed of commercially. 

A gradual leakage of contaminants may occur, and implemented removal actions may 8 

9 not eliminate &l future migration of contaminants. 

Existing FEMP site monitoring systems and existing land use or access restrictions 

It is projected that land use adjacent to the FEMP site will remain predominantly 

10 

11 (FEMP site security systems) wiI1 not continue in operation. 

12 
13 

14 
agricultural for the next 20 years, with the majority of metropolitan residential growth 
continuing to the north and east of Cincinnati rather than in the FEMP site area. 

The impact analysis below is largely summarized from the SWCR. However, 11 additional removal 

actions have been completed at the F E W  site since the December 1, 1991 data cutoff date for the 

SWCR, and are included in the definition of no action for this analysis (Table 1.2-1). The ongoing 

and proposed removal actions for the FEMP site are described in Attachment 1.a. 

1.2.1.1 Human Health Risks 

Current site-wide risks at the FEMP site are described in detail in the SWCR (DOE 1993~). This 

summary is based on Part 11 of the SWCR, the PBRA. Detailed operable unit-specific baseline risk 

assessments will appear in each of the operable unit RI reports. The objective of the PBRA was to 

characterize current and potential future threats to human health and ecological receptors posed by the 

FEMP site under the no-action alternative. The PBRA took into account the benefits of removal 

actions that were fully implemented as of December 1, 1991, which was the cutoff date for data to be 

used in the SWCR. This section describes the hypothetical scenarios used to estimate potential human 

health risks of exposure to FEMP site contaminants and presents the human health risk 

characterization, the future site-wide reasonable maximum exposure location, and a discussion of 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

2a 

background risks. Potential impacts on ecological receptors are described in Sections 1.2.1.6,1.2.1.7, 29 

and 1.2.1.8 below. 30 
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0 TABLE-I.24 

FEMP SITE REMOVAL ACTIONS CONSIDERED IN TEE DEFINITION 
OF THE NO-ACTION ALTERNATIVE FOR THE OPERABLE UNIT 4 RVFS-EIS' 

2.b Waste Pit Area Runoff Control: This action, completed on July 30, 1992, provided a 
system for the collection and treatment of potentially contaminated stomwater runoff 
fiom the waste pit area to prevent it fiom reaching Paddys Run. The system is 
operational. 

4. Silos 1 and 2: This action, completed in November 1991, consisted of installation of 
bentonite clay over radium-bearing radioactive waste materials in Silos 1 and 2. This 
removal action accomplished the objectives of substantially reducing the accumulation of 
radon in the silo headspace and its consequent release to the environment and of providing 
protection fiom potential releases to the environment in the event of a silo dome collapse. 

5 .  K-65 Decant Sumu Tank: The K-65 Decant Sump Tank was used to collect and store the 
liquid that drained fiom the K-65 silos as slurried material in them settled. The purpose 
of the removal action, completed in April 1991, was to reduce the potential for 
contaminated water in the tank to leak into surrounding soils. Approximately 8000 
gallons of water were removed, analyzed, and treated through existing waste water 
treatment systems at the FEMP site before discharge to the Great Miami River. 

6. Waste Pit 6 Residues: The purpose of this action, completed in December 1990, was to 
eliminate the potential for airborne emissions due to wind and erosion fiom dried residues 
in Waste Pit 6. A mound of approximately 4800 square feet of dried radioactive waste, 
including process residues, asbestos, depleted slag, green salt, and filter cake, was 
submerged below the water line and distributed evenly below the surface. 

8. Inactive Flvash Pile Control: The purpose of this action, completed in December 1991, 
was to prevent unauthorized access to the radiological surface contamination area in the 
Inactive Flyash Pile. Warning signs were posted and a chain barrier was installed around 
the perimeter of the Inactive Flyash Pile/South Field to minimize potential risk to human 
health. 

10. Active Flvash Pile Controls: The purpose of this action, completed in June 1992, was to 
mitigate potential wind and water erosion at the Active Flyash Pile. Minor grading and 
compaction were conducted, a silt fence was installed around the base of the pile, wind 
barriers were erected, and a chemical spray was applied to the surface of the flyash pile 
to mitigate wind erosion and provide surface stabilization. A large portion of the pile 
is now inactive and will not receive new ash deposits. The potential use of flyash as an 
additive to soil for use in bacWill, structural fill, and slope stability applications is being 
investigated. 

1 1 .  Pit 5 Exuerimental Treatment Facilitv 03°F) The purpose of this action, completed in 
March 1992, was to reduce the spread of contamination and exposure of personnel to ETF 
wastes. The vegetation surrounding the ETF was removed and disposed; waste material 
in the ETF, the filter bed, and wooden ETF structure were stored in containers; and the 

430 
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(Continued) 
- - . -  .. . - _ _  

soil &ected-by the ETF was sampled and anal-@. 

TABLE L2-1 

14. Contaminated Soils Adjacent to Sewage Treatment Plant Incinerator: To prevent any 
potential contaminant migration, this action involved the characterization, removal, 
containerization, storage, and disposal of soils with elevated uranium levels in the vicinity 
of an out-of-service solid waste incinerator at the sewage treatment plant. Excavation of 
contaminated soils and postexcavation sampling activities were completed on October 16, 
1992. 

16. Collect Uncontrolled Production Area Runoff (Northeast): The purpose of this action, 
scheduled for completion in August 1993, is to collect stormwater runoff from perimeter 
areas of the 136-acre former Production Area which are not presently draining into the 
stonn water retention basins. 

18. Control Exposed Material in Pit 5:  To eliminate the possibility of airborne contamination 
from exposed materials in the pit, the exposed waste materials in the pit were repositioned 
by dredging to provide for a continuous water cover over the residues. Action was 
completed in December 1992. 

20. Stabilization of Uranyl Nitrate Inventories: This removal action, scheduled to be 
completed in spring 1993, is designed to process uranyl nitrate inventories at the FEMP 
site to a stable form that can be drummed and stored in warehouses pending final 
disposition. Uranyl nitrate is an intermediate product in the former uranium recovery 
process at the FEMP site. There are approximately 230,000 gallons of acidic uranyl 
nitrate stored in 21 tanks in or near the Plant 2/3 refinery. A 1991 inspection of the tanks 
revealed that small leaks had developed in the piping system associated with the tanks. 

21. Expedited Silo 3 Dust Collector: The purpose of this action, completed in January 1992, 
was to eliminate the potential for release of radioactive material to the environment from 
the Silo 3 dust collector and hopper assembly. The three-piece assembly was removed 
Erom the top of the silo dome and lowered directly into a sea/land container for disposal. 
Piping and associated equipment originally used to place waste in the silo were also 
removed and prepared for shipment. All pathways into the silo were permanently sealed 
to prevent any release of Silo 3 contents to the atmosphere. 

22. Waste Pit Area Containment Improvement: This action is designed to minimize the 
potential for wind or water erosion of contaminated materials h m  access roads and 
exposed surfaces in the Operable Unit 1 area. The activities proposed include 
revegetation of the pit area for erosion control and regrading of some existing storm water 
ditches in the Waste Pit Area to promote positive drainage. A work plan for this action 
was submitted to EPA on August 31, 1992, and disapproved October 5,  1992, pending 
incorporation of comments. Based on an agreement between DOE, EPA, and 
OEPA, DOE started the revegetation of exposed areas on October 20, 1992. The revised 
work plan was submitted to the EPA in November 1992. 
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(Continued) e 
23. Inactive Flvash Pile: This action, completed in June 1992, focused on isolated areas of 

radiological surface contamination in the Inactive Flyash PildSouth Field. A small 
amount of contaminated soil and transite was removed h m  the flyash pile and stored in 
appropriate containers pending final disposition. Subsequent radiological monitoring of 
the Inactive Flyash Pile determined that no additional action is required until the Record 
of Decision is issued for Operable Unit 2. 

'The definition of no action for the Operable Unit 4 FS-EIS includes removal actions completed 8s of May 
28, 1993. 
"Numbers are those assigned in the Amended Consent Agreement. 

0 
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1.2.1.1.1 Descriution of Exuosure Scenarios 

A number of hypothetical scenarios were developed for the purpose of estimating potential human 

health risks of exposure to FEMP site contaminants. These scenarios, described-in detail in the Risk 

Assessment Work Plan Addendum (DOE 1992b) and in the SWCR, are summarized below, followed 

by a summary of the associated estimated cancer and noncancer risks. The receptors are assumed to 

be exposed to either current or future concentrations of contaminants. Future concentrations are 

assumed to result in a worst-case scenario when all containers and structures have failed, all soil 

covers and caps have eroded, and wastes are exposed. Because the presence or absence of access 

controls affects both the exposure location and the pathways of the hypothetical receptor, the exposure 

1 

2 

3 ~. . 

4 

5 

6 

7 

8 

9 

scenarios are grouped by the access restrictions placed upon them. 10 

Potential receptors whose exposures are affected by existing access controls under current land use 11 

include: 12 

0 Visitor - addresses the potential exposures incurred by a regular visitor to the FEMP 13 

14 

15 

16 

17 

18 

19 

20 

site who is not covered by the FEMP site health and safety and radiation protection 
programs. An example of this scenario would be a delivery person making regular 
deliveries to the administration building. 

0 Tresuassine child - addresses the potential exposures incurred by a child, aged six 
through 17, who regularly trespasses on the FEMP site. Due to regular security 
patrols, this trespasser is assumed to be confined to areas near the property fenceline. 

0 On-urouertv grazing - considers the risks associated with off-property use of animal 21 

n products from cattle currently grazing on FEMP property. 

Potential receptors whose exposures are unaffected by existing access controls under current land uses 23 

24 at the FEMP site are: 

Off-Drouertv farmer - presumes a farm family lives immediately adjacent to the FEMP 
property boundary. The major concern for these receptors is the exposures they could 
receive from regular use of groundwater for drinking, domestic, and agricultural 
purposes. This family could also be exposed to radiation from remote, on-property 
sources and exposed to clouds of gases, vapors, and dust. 

Off-urouertv user of meat and dairv uroducts mown on uroperty - considers the risks 
associated with off-property use of animal products from cattle currently grazing on 
FEMP property. 

Great Miami River user - presumes a farm family lives immediately adjacent to the 
Great Miami River. The major concern for these receptors is the exposures they could 
receive from regular use of river water for drinking, domestic, and agricultural 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
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purposes. This scenario also includes exposures from swimmin~ in-and-eating-fish 
from the river. 

Potential receptors considered for the PBRA (DOE 1993c), assuming no access controls include: 

TresDass ine child - addresses the potential exposures incurred by a child, aged six 
through 17, who regularly trespasses on the FEMP site. 

0 Hunter - assumes a hunter kills and consumes game animals from the FEMP site. 

- evaluates exposures resulting from salvage or scavenging activities. These 
activities could result in incidental ingestion of the waste or contaminated soil, 
inhalation of resuspended dust, and direct exposure to radiation. 

Potential receptors who might reasonably be exposed to constituents related to the FEMP site now or 

in the future under future land uses are: 

On-DroDerty resident farmer - past and present local land use practices suggest that it is 
reasonable to assume that the FEMP property could revert to residential and agricultural 
uses in the future if government control ceases. This scenario assumes a farmer resides 
on FEMP property, raises and eats food grown on property, ingests meat and dairy 
products from cattle that graze on property, and drinks water drawn from the Great 
Miami Aquifer directly beneath the property. 

Qn-DroDertv - resident child - young children living on property could be a subpopulation 
of concern because they may be more sensitive to a given exposure than an adult. A 
young child residing on former FEMP property could be exposed directly to 
unremediated on-property soils and waste storage areas as a result of natural or human 
activities. This hypothetical child uses water from an on-property well for both 
drinking and domestic uses. This receptor also consumes vegetable, h i t ,  meat, and 
dairy products produced on the property. 

Home builder - a second group of receptors who may be exposed to on-property 
contamination in the future. This "construction intruder" scenario consists of an 
individual digging a basement and well and building a house on the property. 

Great Miami River user - the same as the Great Miami River user for current 
conditions, described above. 

On-DroDerty buildinp user - considers individuals who may enter FEMP site buildings if 
access controls are removed. These new residents are assumed to live in the structures 
and to salvage or use abandoned-in-place equipment. This could result in incidental 
ingestion of contaminated materials, inhalation of resuspended contaminants, and direct 
exposure'to radiation. 
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1.2.1.1.2 Human Health Risk Characte rization 

Two kinds of calculations are made to characterize human health risks of contaminant exposures. 

Cancer risks are calculated as the incremental lifetime risk of exposure, that is, the risk above the 

background risk attributed to the contaminant exposure. Cancer risk is expressed in exponential 

notation, for example, 106 means one chance in a million, 10' means one chance in 100, and 10' 

means one chance in ten. The lower the superscripted number, the greater the risk. Risks of 

exposure to chemicals which do not cause cancer but have some other toxic effect are expressed as a 

HI, the ratio of the estimated intake to the safe intake. If the ratio is greater than 1.0, a risk is said 

to exist. The higher the HI, the greater potential there is for a toxic effect. 

Under the no-action alternative with access co ntrola, the cancer risk due to radionuclides exceeds 106 
for every exposure medium except sediment. The highest cancer risks associated with radionuclides 

are about lod for an off-property farmer (due to either surface or groundwater use) or a trespassing 

child (due to external radiation exposures). The'incremental lifetime cancer risk due to chemical 

exposure exceeds lod for pathways associated with surface water, groundwater, soil, and stored 

waste. The estimated cancer risk for an off-property farmer exposed to chemicals in groundwater is 

about 

Miami River water or grazing on property are lo' and 

(estimated intakdsafe intake) for the off-property farmer using groundwater is 1500, associated with 

intake of cadmium. The HIS for an off-property consumer of beef and dairy products produced using 

Great Miami River water and FEW site grazing land are 220 and 3, respectively, both due to intake 

of mercury. 

Cancer risks associated with the use of beef and dairy products from cattle drinking Great 

respectively. The noncancer HI 
. 

Under the no-action alternative without access co ntrols, maximum cancer risks due to radionuclides 

approach lo-' (for external radiation exposure of a trespassing child). For chemicals, the risk to the 

trespassing child is about lo', and the HI is 1.7, associated with intake of arsenic. 

Under future conditions, the radiological cancer risks to the on-property farmer from exposure 

pathways associated with air, groundwater, soil and waste, and external radiation exposure are l0', 

lo-', lo', and lo-', respectively. The radiological cancer risk to a hypothetical farmer using water 

from the Great Miami River is about lo4, and the risk to an inhabitant of buildings and structures in 

the former Production Area is about 10'. Cancer risks due to chemical exposure for the on-property 

farmer using groundwater and residing on contaminated soil or waste are approximately 10-' and lQ', 

respectively. HIS for the on-property farmer using groundwater and residing on contaminated soil or 

10 
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12 

13 

14 
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waste are 120, due to uranium, and 24QO,_due_to_arsenic,-resp~ively-.-The-HI-for-an-off-property~- 1 

user.of water from the Great Miami River is 1.0, associated with intake of uranium. 

The site-wide reasonable maximum exposure (RME) location is the receptor location with the greatest 

risks from all constituents, all sources, and all pathways. The highest risks due to radionuclides 

under the no-action alternative with access controls are associated with groundwater wells to the south 

of the FEMP site. The estimated cancer risks to the hypothetical off-property farmer exceed 104 for 

Well No. 2061. Risks to this receptor from chemical exposures exceed lo3 for Well No. 2094. 

Risks from exposures to airborne constituents are calculated to be 10 percent of these risks and extend 

to the east of Silos 1 through 4. It is conceivable that the off-property farmer could use meat and 

dairy products from cattle raised on property. The presence of access controls limits additional risks 

to this hypothetical receptor from radionuclides to about 104 and from chemicals to about lo”. 

If access controls were removed, allowing cattle to graze‘anywhere on the property, the current RME 
individual would shift to the off-property consumer of beef and dairy products grown on site. In this 

case, the cancer risks to the current hypothetical off-property receptor could increase to about 10’ 

from consumption of cattle grazing on vegetation growing on Waste Pit 5 wastes. However, Waste 

Pit 5 wastes are currently covered with water. 

1.2.1.1.3 Future Site-Wide RME Locat ion 

Estimated cancer risks to a future RME receptor from radionuclides in soils in Waste Pits 3 and 5 are 

greater than 10’. This is the location of maximum on-property risk. A major portion of these risks 

can be attributed to external radiation exposure to radium-226 and its decay products. In addition, the 

risks from Waste Pit 3 soils include a sizable contribution from technetium-99 via intake of dairy 

products. However, the data upon which the technetium-99 numbers are based may be suspect. 

These were unvalidated data as of December 1, 1991, and yield exposure point concentrations well in 

excess of what may reasonably be suspected to be present, based on process history and data made 

available after December 1, 1991. These additional data, collected since December 1, 1991, will be 

presented in the RI Report for Operable Unit 1 to clarify this point. Additional contributors include 

lead-210 (vegetable and fruit), and thorium-232 (gamma). Even without the risks associated with 

technetium-99, risks in the waste area exceed 10’ in places. Thus, the farmer on the Operable Unit 1 

waste pits appears to be the leading candidate for the preliminary site-wide maximally exposed 

individual for radionuclides. Risks due to air and water exposures are both estimated at about 10-2, 
10 percent of the risks from Waste Pit 3 soils. 
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1.2.1.1.4 Backmound Risks 
Incremental lifetime cancer risks @CRs) and HIS were calculated for the RME resident fanner using 

the upper 95 percent confidence-interval on the mean for regional background data for soils as - 
exposure point concentrations. (These were the only data available as of December 1, 1991.) These 

calculated background risks should be used as a point of reference when interpreting risk results from 

radionuclides and inorganic chemicals in soils under this scenario. Background concentrations of 

radionuclides in air, water, and soil yield cancer risks ranging from lO-’ to lw. The aggregate 

radiological risks from background levels of the radionuclides in the uranium and thorium decay 

chains are calculated to be about lW3. The highest risk from a single radionuclide and pathway is 

about lQ3 from radon-222 in air. The estimated risk of exposure to background levels of beryllium is 
approximately lo-’. Background concentrations of nine constituents in soil yield HIS greater than 0.2: 

arsenic (0.3), barium (2.8), chromium (0.3), manganese (2.9), mercury (4.2), molybdenum (0.4), 

silver (1.2), thallium (6), and zinc (3). 

- -  

1 

2 

- 3  -~ 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13. 

Major uncertainties associated with the risk assessment results include those associated with estimation 

of source terms, land use assumptions and exposure scenarios, fate and transport models, exposure 

assessment parameters, and toxicity assessments. Uncertainties associated with early stages of the risk 

14 

15 

16 

11 assessment, e.g., data evaluation, are multiplied through the subsequent steps of the risk assessment. 

It is also important to understand that the future land-use scenario may significantly overestimate 18 

future risks. The resident farmer scenario is highly unlikely. Most of the waste areas at the site are 19 

20 

21 

22 

23 

too small to support a farmer who is assumed to live, farm, and raise livestock and vegetables on top 

of the waste area for 70 years. This assumption provides a worst-case estimate of the risk since the 

great majority of contaminants are located in these relatively small waste areas. Nevertheless, the 

assumption of the resident fanner for future land use provides the upper-bound values for the risk 

assessment. 24 

1.2.1.2 Air Ouality 25 

Ambient Air Quality Standards (NAAQS). The NAAQS are presented in Table 1.2-2a. 

Act: inhalable (PM10) particulates, carbon monoxide, s u l k  dioxide, nitrogen dioxide, ozone, and 

Air quality in the vicinity of the FEMP site is generally regarded as “good,” with respect to National 26 

21 These 

nationally-adopted health-protective standards apply to six pollutants regulated under the Clean Air m 

29 

30 

31 

lead. Historically, none of these has been monitored in the immediate vicinity of the FEMP site 

because there are few sources in the vicinity. Extensive monitoring has been performed by the 
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TABLE-1.2-2a 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) 

Pollutant 

Primary Secondary 
Averaging Standard’ Standardb 

Period (Pdm’) (Pdm’) 

Sulfur dioxide 

PM,; 

Carbon monoxide 

Ozone 

Nitrogen dioxide 

Lead 

3 hours 
24 hours 
Annual 

24 hours 
Annual 

1 hour 
8 hours 

1 hour 

Annual 

Calendar 
Quarterly (“Mean 

None 
365 
80 

150 
50 

40,000 
10,000 

23 5 

100 

1.5 

1300 
None 
None 

None 
None 

40,000 
10,000 

23 5 

100 

1.5 

“National Primary Standards define levels of air quality which the EPA Administrator judges are 
necessary, with an adequate margin of safety, to protect the public health. 

Wational Secondary Standards defrne levels of air quality which the EPA Administrator judges necessary 
to protect the public welfare from any known or anticipated adverse effects of a pollutant. 

lnhalable particles, with an aerodynamic diameter of 10 microns or less. 
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Southwestern Ohio Air Pollution Control Agency (SWOAFCA) in urban locations where the highest 

concentrations within its fourcounty jurisdiction are found. With the exception of ozone, pollutant 

concentrations in these-locations m_eet_the NAAQS. Ozone is a widespread problem that will require 

regional control and abatement measures, such as the long-range measures mandated by the Clean Air 

Act Amendments of 1990. 

- - -  - 

Air quality standards for toxic compounds not regulated under the Clean Air Act may be defined by 

individual states. The State of Ohio, acting through the SWOAFCA, has established standards for 

chemically toxic compounds, some of which have been released from the FEMP site in relatively 

small amounts. Estimates of the air quality impact of the amounts released have been made by 

dispersion modeling and indicate that concentrations in recent years are well within the limits set by 

the State of Ohio (Table 1.2-2b). 

Uranium and radon are the principal airborne radionuclides of concern at the FEMP site. 

Historically, both pollutants have been extensively monitored by the FEW site, and there have been 

no violations of the air quality standards mandated by DOE and EPA. The last full year of 

production at the FEMP site was 1988. Emissions of radionuclides during 1989 and 1990 were 

substantially reduced from previous levels (Table 1.2-3). The concentration of each radionuclide at 

each of the 16 air monitoring sites is listed in Table 1.24. The concentration of each radionuclide at 

each of the 16 air monitoring sites was well within (at the 95 percent confidence interval) the "derived 

concentration guide" (Table 1.2-5). Monitored concentrations of airborne radon did not change 

substantially during 1989 and 1990 (Table 1 .24 ,  but were notably lower after the placement of 

bentonite in Silos 1 and 2 during 1991 (Table 1.2-7). Because there would be no production or other 

activities associated with the no-action alternative, there would be no additional emissions of any of 

the pollutants referred to above. Accordingly, there would be no deterioration of air quality during 

the current time frame. However, there is a potential for additional emissions in the future due to 

gradual deterioration of the containment systems for wastes stored on the F E W  property and through 

resuspension of particles from contaminated areas. During periods of turbulent wind conditions, 

loose particles of surface materials (e.g., contaminated soil) can become suspended in ambient air and 

thus become subject to inhalation. The quantity of resuspended particulates depends on wind speed 

and other site conditions such as soil moisture, particle size range, and the extent of vegetative cover. 

Once resuspended, particles travel in whatever direction the wind happens to be blowing at the time, 

dispersing as they migrate downwind and eventually resettling to the ground. Downwind 

concentrations of the contaminated particles can vary widely, depending on atmospheric conditions. 

1 

2 

3 

4 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
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-- TABLE-I&2b 

OHIO AIR TOXICS !TI'ANDARDS' 

Threshold 
Limit values 

Threshold 
Limit values 

Contaminant (picograms/m') Contaminant @icograms/m') 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Lead 
Manganese 

2.7 x 106 

6.7 x 106 

2.7 x 10' 

6 . 7 ~  105 

6.7 x 106 

6.7 x l@ 

2.0 x 106 

6.7 x 107 

Mercury 

1-1-1 Trichloroethane 

2-Butanone 

Acetone 

Benu>(a)pyrene 

Methylene Chloride 

Phenol 

Toluene 

6.7 x 105 

2.6 x 10" 

7.9 x 109 

2.3 x leo 
2.7 x 107 

2.3 x 109 

2.5 x 10" 

5.0 x 109 

Qhio air toxics standards are based on Threshold Limit Values (TLVs). TLVs refer to airborne 
concentrations of substances and represent conditions under which it is believed that nearly all workers 
may be repeatedly exposed day after day. TLVs are issued by the American Conference of 
Governmental Industrial Hygienists, and although these guidelines are not recommended for use in 
establishing acceptable concentrations for the general public, many states have adopted TLVs as a basis 
for assessment of air toxic concentrations attributable to new sources. Adjustment factors and averaging 
times vary widely from state to state. 

4 4 0  
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Uranium-234 37900 4950 819 

Uranium-235 

Uranium-236 

Uranium-238 

Strontium-90 

2080 

530 

35400 

159 

572 

426 

9890 

14.8 

35.4 

24.1 

1080 

3.42 

Technetium-99 5170 870 105 

Ruthenium-106 210 70.1 12.3 

Cesium-137 

Barium-137 

1210 

1210 

49.2 

49.2 

10.4 

10.4 

Radium-226 145 193 15.6 

Radium-228 

Thorium-228 

26 

229 

29.3 

86.7 

3.41 

18.5 

Thorium-230 29 10 3620 320 

Thorium-232 

Thorium-234 

Protactinium-234 

Neptunium-237 

Plutonium-23 8 

Plutonium-239 

Plutonium-240 

Plutonium-241 

159 

165OOO 

72700 

31 

9.69 

30.7 

16.3 

92.1 

32.7 

16200 

16200 

5.89 

2.4 

14.3 

5.52 

61.7 

4.41 

2850 

2850 

0.542 

0.303 

1.65 

0.553 

6.52 

Plutonium-242 Not Available 0.0026 0.000152 

Ylne Curie = 106 microCuries. 

SOURCE: WEMCO 1988, 1989, 1990. e 492 
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TABLE 1.25 

DEXIVED CONCENTRATION GUIDES' AND 

FOR RADIONUCLIDES 

- 
-- DERIVEDAIRCONCEN"IUTIONSbEXPOSURESTANDARDS - - - .  

- -  
a 

Radionuclide 
DCG Standard DAC Standard 

(attoCilm3) (attoCi/mf) 

Protactinium-23 1 1 x loa 2x106 

Radium-226 

Thorium-230 

Thorium-232 

Uranium-233 

Uranium-234 

Uranium-235 

Uranium-238 

Radon 

1 x 106 

5 x 104 

1 x 104 

2x106 

2x106 

2x106 

2 x 106 

3 x 109 

3 x 108 

6x106 

1 x 106 

5 x 108 

5 x 108 

6x108 

6x108 

Not available 

'Derived Concentration Guide (DCG) is the concentration of a radionuclide in air or water that, 
under conditions of continuous exposure for one year by one exposure mode (Le., ingestion of 
water, submersion in air, or inhalation), would result in an effective dose equivalent of 100 mrem. 
DCGs do not consider decay products when the parent radionuclide is the cause of the exposure. 

bDerived Air Concentration PAC) is that concentration of a radionuclide in air which, if breathed 
for a work-year, would result in an intake corresponding to its Annual Limit on Intake (ALI). 
DACs are thus used for limiting radionuclide intake through breathing of, or submersion in, 
contaminated air. 

1-2-21 4 4 5  



TABLE. 1.2-6 

RADON IN AMBIENT AIR, 1988-1990 

Fenceline Location8 Background Locatio~ OthIX h C d O M  

1990 1989 1988 1990 1989 1988 1990 1989 1988 

AMs 1 

AMs 2 

AMs 4 

AMs 6 

AMs 7 

FMPC-A 

FMPC-B 

t FMPCC 

FMPC-D 

FMPC-E 

FMPC-F 

FMPCG 

FMPC-H 

FMPC-I 

FMPC-J 

FMPC-K 

FMPC-L 

FMPC-M 

FMPC-N 

FMPC-0 

FMPC-P 

0.4b 

0.6 

0.4 

0.6 

0.5 

1.1 

0.7 

0.5 

0.5 

0.7 

0.5 

0.8 

1.5 

1.1 

1.2 

0.7 

0.6 

0.7 

0.8 

0.7 

0.9 

0.6 

0.7 

0.7 

0.9 

0.6 

0.8 

0.8 

0.7 

0.5 

0.7 

0.7 

0.8 

0.6 

0.7 

0.5 

1 .o 
0.8 

0.8 

0.8 

0.8 

1 .o 

0.7 

1 .o 
0.7 

1 .o 
1.5 

1.3 

1.7 

1.4 

1.1 

1.2 

1.1 

0.9 

1 .o 
1.7 

0.9 

2.1 

1.3 

2.0 

0.8 

1.3 

0.9 

BKGD 1 

BKGD 2 

AMs 15 

AMs 16 

N A ~  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

NA 

NA 

0.4 

0.4 

0.6 

0.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.4 

0.6 
0 - 
- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.3 

0.9 

- 
- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AMs 8 

AMs 9 

AMs 10 

AMs 11 

AMs 12 

AMs 13 

RES1 

RES2 

RES3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.5 

0.6 

0.5 

0.6 

0.7 

0:7 

0.7 

0.6 

0.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.6 

0.8 

0.9 

0.6 

0.6 

0.7 

0.8 

0.9 

0.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.8 

0.8 

0.8 

0.9 

0.7 

0.5 

1.3 

0.9 

1 .o 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE 1.24 

(continued) 
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~ - .  - -  _ _ _  -- - -~ - -  

S u m  Of 1988 - 1990 Reeults 

Fenceline o Backmound Net Fencelin@ 

1989 1988 1990 1989 1988 1990 1989 1988 

Avg. 0.74 1.2 Avg. 0.52 0.50 0.62 Avg. 0.23 0.24 0.60 

Std. - +0.14 k0.4 Std. kO.09 k0.07 k0.4 Std. Dev. k0.28 0 . 1 5  k0 .6  
Dev. DW. 3 

'See SWCR @OE 1993b) for l0cati0~. 
bMeasurements are in pCf i .  
'1990 was the first year samples were collected at these l0cati0~. 
dNot available. 
'For 1988 and 1989, the net is the difference between the fenceline and background measurements. 

NOTE: DOE Guideline concentration is 3.0 pCin above background, as stated in DOE Draft order 5400.5, Febxuary 1990. 

SOURCE: WMCO 1988, 1989, 1990. 

0- 
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December 1993 -1.. . 1 

The methodology for estimating annual average concentrations of resuspended contaminants is 

described in the SWCR. Estimated concentrations of airborne radionuclides and chemical 

COnWninants form the basis for assessment of human exposure by the inhalation pathway. 

1 

2 

- 3 

Emission rates for each contaminant were calculated for input into the Industrial Source Complex 

Long Term (ISCLV model. The estimated emission rates are shown in Table 1.2-8. The 

concentration of each radionuclide at each of the 16 air monitoring sites are assumed to be constant. 

An example plot of pollutant concentration isopleths generated from concentrations output by the 

ISCLT model is presented in Figure 1.2-4. Additional runs of the ISCLT model generated 

concentrations of other resuspended constituents of concern including radionuclide particles, radon 

gas, and organic and inorganic compounds. Four concentrations of special interest were noted in 

each run of the model: highest on-property concentration, highest off-property concentration, and 

concentrations at the two nearest "sensitive receptor" sites, Elda Elementary School and Crosby 

Township School. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

These downwind pollutant concentrations mentioned above are presented in Table 1.2-9. The annual 14 

15 

16 

17 

18 

19 

average concentrations of resuspended airborne inorganics are provided in Table 1.2-10. 0 Concentrations representing dome failure conditions are shown in Tables 1.2-1 1 and 1.2-12. The 

concentrations of radionuclides listed in these tables were compared to the corresponding Derived 

Concentration Guidelines (DCGs) and the concentrations of inorganic contaminants were compared to 

the State of Ohio air toxics standards. The only projected air quality violation that occurs is from 

emissions of thorium-232 and radon under the dome failure scenario. The maximum estimated 

downwind concentration of thorium-232 for this accident scenario is 11,OOO attoCuries/cubic meters 

(m3 and the DCG (the standard of comparison) is 10,000 attoCuries/m'. The maximum estimated 

downwind concentration of radon is 2.5E + 10 attoCuries/d, and the DCG for radon is 30,000 
attoCuries/m3. 24 

20 

21 

22 

23 

Contamination of ambient air in the immediate vicinity of the F E W  site is a direct impact of 

emissions and resuspension. Indirect impacts include adverse health effects, which could result from 

25 

26 

27 inhalation of contaminated airborne particles. Direct and indirect impacts, in both current and future 

time frames, represent a potential threat to on-property workers, nearby residents, and future land 28 

use. 

pBRI0U4FSILAW.wp996I.212l13l93 1202pm 
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TABLE-1.24 

ESTIMATED RADON EMISSION RATES' 

Source 

~~ ~ 

Silo Dome Failure 
Scenario Current Scenario 

Silo 1 

Silo 2 

Silo 3 

Waste Pit 1 

Waste Pit 2 

Waste Pit 3 

1.7E+07b 

1.7JZ+07b 

4.8E + 05d 

6.8E+W 

2.6E+W 

5.8E+W 

4.4E + 05" 

4.4E + 05" 

1.2E+ 05d 

6.8E+W 

2.6E+W 

5.8E + 04" 

'Values given in pCi/s. 
bValues taken from Assessment of Radiation Dose and Cancer Risk for Emissions from 1951 
through 1984, page F-9, IT 1989. 

'"he emission rate multiplied by the afterhefore ratio of "all four" monitored concentrations, 
minus background. 

dBased on ratio of radium-226 in Silo 3 to radium-226 in Silos 1 and 2 (WMCO 1991), multiplied 
by the emission rate of Silos 1 and 2. 

"Radon flux calculations and measurements performed by the FEMP site. 

FERlOU4FSlIAWNP996MLAWIWP996AI.28/12/13/93 1233pm 1-2-26 450 
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1.2.1.3 Groundwater 

The evaluation of groundwater impacts will focus on the sole-source Great Miami Aquifer and the 

- site-wide perched groundwater. A detailed discussion of the hydrogeologic setting of the FEMP site 

study area is available in the SWCR (DOE 1993~). A brief summary of that setting is provided here. 

A valley carved into the shale and limestone bedrock by glacial activity was filled with well-sorted 

sand and gravel outwash as the glaciers retreated. It is this highly permeable sand and gravel outwash 

that forms the regional Great Miami Aquifer. Overlying the Great Miami Aquifer is a unit known as 
the glacial overburden. The glacial overburden is composed of dense, silty clay that varies in 

composition vertically and laterally. It contains lenses of poorly sorted fine- to medium-grained sand 

and gravel, silty sand, and silt with layers of silty clay. Groundwater is present within the glacial 

overburden and within the sand and gravel outwash deposits of the Great Miami Aquifer. 

Groundwater within the glacial overburden is known as the perched groundwater. It is present within 

small beds of highly sorted sands and gravel that have limited interconnection. These zones of 

perched groundwater are highly variable in areal extent, thickngs, volume, and rate of groundwater 

flow. The perched groundwater in the vicinity of the FEMP site does not represent a practical water 

General groundwater movement in the perched system is east to west toward Paddys Run and the 

SSOD. However, because the shallow perched zones are not interconnected across the facility, the 

movement of fluids is likely to be discontinuous with different areas affected by different influences. 

The flow patterns within these perched zones vary seasonally due to variations in recharge. 

Large groundwater supplies occur in the sand and gravel outwash deposits of the Great Miami 

Aquifer. The Great Miami Aquifer has been designated a sole-source aquifer by the EPA under 

Section 1424(a) of the Safe Drinking Water Act (Federal Register Vol. 53 No.131 July 8, 1988). 

Under this designation, the Region V Administrator of the EPA has determined that this aquifer is the 

sole or principal source of drinking water for this area and that contamination would create a 

significant hazard to the public health. 

Groundwater flow directions in the Great Miami Aquifer are shown on Figure 1.2-5. Groundwater 

enters the FEMP site study area from the west, north, and east. Groundwater underlying the northern 

portion of the FEMP site, including those areas underlying the Waste Storage Area and the former 

Production Area, flows to the east towards the Great Miami River. This flow direction is due to the 

1 

2 

3 -  

4 

5 

6 

. 7  

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
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SCALE DIRECTION OF GROUNDWATER FLOW GENERALIZED GROUNDWATE 
BASED ON APRIL 1986 WATER LEVEL 

MODELING OUTPUT (3DPART07.0UT) @ 
FLOW DIRECTION. 

BEDROCK OUTSIDE 
GREAT MIAMI AOUIFER 
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FIGURE 1.2-5 GENERALIZED GROUNDWATER FLOW IN THE AQUIFER 
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influence of the large pumping wells of the, Southwestern Ohio Water Company (SOWC), located in 
the "Big Bend" meander of the Great Miami River (Figure 1.1-5). Groundwater from the southern 

-and southwestern-portions of the-FEW- site-flows-along the-natural-gradient to the south-southwest. -- - 

1 

2 

3-- - 

Current and potential future sources of groundwater contamination would remain in place under the 

no-action alternative, since no measures would be undertaken to eliminate or isolate them. Existing 

expected to increase in the future: New sources may also develop due to the deterioration of waste 

to unaffected areas in the future. The following discussion examines the contaminant pathways to the 

groundwater and results of contaminant flow modeling. 

4 

5 

6 

7 

8 

9 

10 

sources would continue to release contaminants, with the contaminant loading rates of some sources 

storage units over time. Existing contaminated groundwater would not be prevented from migrating 

1.2.1.3.1 Contaminant Pathwavs to Groundwater 11 

There are three primary pathways by which contaminants could migrate into perched groundwater and 12 

13 

14 

15 

16 

the regional aquifer under the no-action alternative. These pathways include, contaminated storm 
water runoff, subsurface leachate releases from waste storage units and other sources, and episodic 

releases such as spills. The concentration of each radionuclide at each of the 16 air monitoring 

stations presents the constituents of concern that are most likely to migrate from each operable unit. 

- 

The following paragraphs briefly describe the pathways of migration for each waste unit or source 17 

area. 18 

Under the no-action alternative, there are two ways contaminants could migrate from the Waste 

Storage Area to groundwater: infiltration of contaminated storm water runoff and subsurface leachate 

releases. The resuspension of surface contaminants into storm water runoff in the Waste Storage 

Ark could introduce contaminants into groundwater by infiltration through the glacial overburden to 

the perched groundwater with possible further migration into the aquifer and/or overland drainage to 

Paddys Run and leakage through the stream bed to the aquifer. However, since the Waste Pit Area 

Stormwater Runoff Control Removal Action Fable 1.2-1) provided a system for the collection and 

treatment of potentially contaminated storm water runoff from the area to prevent it from reaching 

Paddys Run, this pathway has been reduced. Subsurface leachate releases from the waste pits could 

result in the migration of contaminants by infiltration through the glacial overburden to perched 

groundwater or by direct release into perched groundwater with possible further migration into the 

- 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

~.~ . 

0 . aquifer. 
30 
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The most likely pathway for contaminant migration to groundwater from the Solid Waste Landfill and 

not capped, infiltration of rainwater through the units could result in contaminants being leached into 

the glacial overburden. Once this occurs, the contaminants could migrate to the perched groundwater 

and to the underlying aquifer. Contaminated storm water runoff is not considered a significant 

covered with soil, the Lime Sludge Ponds are surrounded by berms to control freeboard, and the 

1 

the Lime Sludge Ponds would be subsurface leachate releases. Since these units are unlined and are 
3 

4 

5 

6 

7 

8 

pathway of contaminant migration to groundwater for these three units. The Solid Waste Landfill is 

South Lime Sludge Pond is covered with vegetation. 

For the South FieldElyash Area, the pathways of contaminant migration to groundwater include 

contaminated storm water runoff and subsurface leachate releases. The resuspension of surface 

contaminants into storm water runoff in this area could introduce contaminants into groundwater by 

infiltration directly into the regional aquifer and/or overland drainage to Paddys Run or the 

SSOD and leakage through the stream bed to the aquifer. Overland drainage to Paddys Run or the 

SSOD is the more likely of the pathways. However, recent removal actions conducted for the 

Inactive and Active Flyash Piles (Table 1.2-1) have attempted to mitigate the erosion of contaminants 

from the piles. 

Subsurface leachate releases from the flyash piles and the South Field could result in the migration of 

contaminants directly into the sand and gravel of the Great Miami Aquifer. The glacial overburden is 

expected to be absent under the Active Flyash Pile and the South Field and is estimated to be only 

five feet thick under the Inactive Flyash Pile. Therefore, any releases from these units would not be 

subject to retardation by the clays of the glacial overburden. 

Waste source areas in the former Production Area include the Plant 1 Storage Pad and Storage 

Buildings 60, 64, 65, 67, and 68. The principal purpose of these areas is to provide interim drum 

storage for thorium and uranium compounds. The most likely source of contaminants from these 

areas would be episodic releases such as spills from deteriorating containment vessels. Contaminants 

spilled onto the Plant 1 Storage Pad could then be carried in storm water runoff into the glacial 

overburden with migration into the perched groundwater and further migration to the regional aquifer. 

There is also the possibility of contaminant migration through cracks and joints due to deterioration 

of the pad itself. However, the Plant 1 Pad Continuing Release Removal Action described in Table 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

1.2-1 includes run-on and runoff controls, as well as upgrading the existing pad, and is designed to 

mhimize contaminant migration from the pad to the ehironment. 31 
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Significant migration of contaminants to groundwater from the five storage buildings is considered 

unlikely, since any contaminant spills would be inside the buildings so there would not be a transport 

-mechanism such as rainfall and storm water runoff. Also, there is an ongoing removal action, 

Removal of Waste Inventories (Table 1.2-1), under which the thorium wastes will be shipped off site. 

Other contaminated source areas in the former Production Area include the contaminated soils and 

perched groundwater in the Plant 2/3, Plant 6, Plant 9, and Pilot Plant areas. Contaminants that 

reach perched groundwater may migrate into the soils of the glacial overburden and also infiltrate the 

regional aquifer. Therefore, contaminated perched groundwater would remain a continuing 

contaminant source under the no-action alternative. 9 

1.2.1.3.2 Modeline of ImDacts on the Aauifer 

Because most of the waste units and sources of contaminants at the FEMP site lie within or on top of 

the glacial overburden, most of the short-term impacts of the no-action alternative would be to the 

perched groundwater system. The constituents of concern listed in Table 1.2-13 would reach the 

perched groundwater system before reaching the regional aquifer except in the case of the South 

FieldFlyash Area where the glacial till is absent. The greatest short-term threat to perched 

groundwater will occur beneath the Waste Storage Area and the former Production Area. Due to the 

limited groundwater flow in the glacial overburden, it is unlikely that the contaminants would migrate 

laterally and affect areas outside of the Waste Storage and former Production Areas. With time, the . * 

contaminants could migrate vertically through the glacial overburden and into the Great Miami 

Aquifer. 

. 

Contaminants carried into the glacial overburden by infiltration of storm water or rainwater will not 

migrate as quickly as the water. The clay materials of the glacial overburden will chemically react 

with the contaminants, thereby slowing or retarding the migration rate of the contaminant. 

Radionuclides naturally decay with time and organic constituents will decay as a result of chemical 

reactions with the clay materials. Therefore, lower contaminant concentrations will be available to 

migrate to the regional groundwater. Detailed discussions of retardation factors and decay rates for 

the site are presented in the SWCR Appendix 0 (DOE 1993c) and the Groundwater Report (DOE 
1990b). 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

To predict the movement of contaminants from each waste area at the FEW site through the glacial 

overburden to the regional aquifer, groundwater fate and transport modeling was conducted. The 

29 

30 

31 modeling was used to estimate the concentrations of each contaminant of concern that could migrate 
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TABLE I&l3 

CONSTITUENTS OF CONCERN BY OPERABLE UNIT 

OPERABLEUNIT 1 
Radionuclides 

Neptunium-237 
Strontium-90 

Technetium-99 
uranium-234 
uranium-235 
Uranium-238 

Inoreanics 
Barium 
Boron 
Copper 
Cyanide 
Mercury 
Potassium 

OrPaniCS 
1,l -Dichloroethane 
1,2-Dichloroethene 

1 , 1 , 1 -Trichloroethane 
2-Hexanone 

Carbon Disulfide 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

OPERABLEUNIT2 
Radionuclides . 
Strontium-90 
uranium-234 
uranium-235 
Uranium-238 

Inoreanics 
Boron 

Cyanide 
Manganese 
Mercury 

Molybdenum 

organics 
1,l -Dichloroethane 
1,l -Dichloroethene 

1 , 1 , 1 ,-Trichloroethane 

Trifluoroethane 
2Chlorophenol 

4-Chloro-3-methyl phenol 
Acetone 

Benzoic acid 
Carbon disulfide 

Chlordane 

1,1,2-Tri~hl0~1,2,2- 

OPERABLEuNIT3 
Radionuclides 
uranium-234 
uranium-235 
Uranium-238 

OPERABLEuNIT4 
Radionuclides 
uranium-234 
uranium-235 
Uranium-238 

Inorganics 
Boron 

Cyanide 
Mercury 

organics 
1,4-Dioxane 

Trichloroethane 

OPERABLEuNIT5 
Radionucludes 
Strontium-90 

T~hnetium-99 
uranium-234 
uranium-235 
Uranium-238 

Inorganics 
Cyanide 
Mercury 

organics 
1,l -Dichloroethane 
1,l -Dichloroethene 

1,1,2,-Trichloroethaue 
1,2-Dichloroethane 
1,2-Dichloroethene 

2-Hexanone 
Benzoic acid 

Bromodichloromethene 
Carbon W d e  

N-Nitrodi-pmpy lamine 
Tetrnchloroethene 
Trichlomethene 
Vinyl chloride 
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from the waste units to the regional aquifer and to estimate the number of years before the 

contaminants reach the regional aquifer. Groundwater fate and transport modeling is discussed in 

detail in the-SWCR Appendix 0 (DOE 1993c) and in the Groundwater-Report (DOE 199Ob). - 

The modeling of contaminant migration through the glacial overburden to the Great Miami Aquifer 

revealed that the peak concentrations of some constituents reaching the aquifer can be expected to be 

quite low. These concentrations would be further diluted in the aquifer. Consequently, the selection 

of constituents for groundwater modeling in the aquifer was based on the risk to human health from 

the ingestion of water from the Great Miami Aquifer. 

The concentration of each radionuclide at each of the 16 air monitoring sites presents a summary of 

the constituents of concern for the site that will enter the Great Miami Aquifer within 10oO years 

(Table 1.2-14). It includes the maximum loading concentration to the aquifer and a predetermined 

screening level for each constituent. The concentration in the leachate coming from the waste units 

before dilution in the aquifer, capable of producing a lo-’ lifetime risk of cancer, was selected to be 

an appropriate and conservative screening level. If the predicted concentration of a given constituent 

was at or above the respective screening level concentration at the time it reached the aquifer, the 

constituent was determined to present a health risk and was selected for aquifer modeling. The 

following ten compounds were selected for aquifer modeling: neptunium-237, strontium-90, 

technetium-99, uranium-234 , -235, and -238, boron, molybdenum, vinyl chloride, and 4chloro-3- 

methylphenol. All three uranium isotopes -234, -235, and -238 were modeled as one compound to 

simplify the modeling. This approach was considered appropriate because the uranium at the FEMP 
site is primarily U-238 (approximately 99 percent by mass). 

0 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Groundwater modeling of uranium in the Great Miami Aquifer depicted a current plume of uranium 

along the southern boundary of the FEMP property Figure 1.24). This plume, known as the South 

Plume, appears to have originated from direct charging of the aquifer by surface water contaminated 

with soluble forms of uranium through the stream bed of Paddys Run. 

22 

23 

24 

25 

Because drainage controls have been added and production has ceased, it has been assumed that this 

concentrations in the South Plume are predicted to decrease over time and fall to background levels in 

approximately 100 years. The maximum predicted uranium concentrations in the plume 10 years, 30 

26 

27 

28 

29 

30 

source of loading to the aquifer has stopped. Therefore, based upon modeling, uranium 

years, and 100 years from the present are 100 pg/L, 30 pg/L, and 3 pgL, respectively, as shown in 
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TABLE-IS14 

SUMMARY OF THE CONSTITUENTS OF CONCERN WHICH WILL ENTER THE 
AQUIFER IN lo00 YEARS AND "HE CONSTITUENTS FOR S" III MODELING 

Maximum Is Constituent 
Loading Screening Used for the 

Concentration Levels SWIFTIII 
Constituents (mgm (mgm Modeling? 

Radionuclides 

Neptunium-237 

Strontium-90 

Technet ium-99 

Uranium-234 

Uranium-235 

Uranium-238 

Inor panics 

Barium 

Boron 

Copper 
Manganese 

Mercury 

Molybdenum 

Potassium 

Organics 

1,l-Dichloroethane 

1,l-Dichloroethene 

1,1,2-Trichloro-1,2,2-trifluorethane 

1 , 1 , 1 -Trichloroethane 

1,1,2-Trichloroethme 

1,2-Dichloroethane 

1,2-Dichloroethene 

1,4-Dioxane 

2-Hexanone 

2-Chlorophenol 

p e w o V 4 I s f l A W ~ . 2 1 4 l 1 W 1 3 / 9 3  1257pm 

3.80E-06 

7.19E-11 

2.34E-04 

3.74E-02 

7.35E + 00 
7.16E+02 

8.65E-04 

1.14E-O 1 

1.41Eab 

1.06E-07 

1.93E-03 

1.38E+00 

1.29E + 0Ob 

3.16E-06 

5.45E-11 

9.46E-05 

6.9OE-21 

4.OOE-2 1 

2.22E- 12 

1.03E-09' 

4.46Ead 

2.61E-03d 

1.18E42 

1 - 2 4  

1 J67E-08 

4.449E- 13 

9.252E-08 

2.331E49 

7.234E-06 

4.526E-05 

3.66E-01 

NA' 

NA' 

3.65E-03 

2.20E-03 

2.92E-02 

NA' 

7.30E-01 

6.08E-06 

2.20E + 0 1 

6.58E-01 

NA' 

4.0 1E-05 
NA' 

NA' 

NA' 

3.66E42 

464 

YeS 

YeS 

YeS 

YeS 

Yes 

Yes 

No 

YeS 

No 

No 

No 

YeS 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
No 
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Maximum Is Constituent 
- -_ - Loading - screening - Used for the -~ _ _  - ._ 

Concentration Levels SWIFTIII 
Constituents (mgm (mgW Modeling? 

Oreanics (continued) 

4-Chloro-3-methylphenol 1.83E-O3 NA' YeS 

Acetone 

Benzoic acid . 

Bromodichloromethane 

Carbon disulfide 

Chlordane 

Cyanide 

2.458E-06 7.30E-0 1 No 

2.78E-02 2.92E + 01 No 

1.26E-03 1.46E-01 No 

7.28E-04 7.30E-01 No 

2.674E-06 2.81E-06 No 

1 S3E-02 1.46E-Ol No 

N-Nitrosodipropylamine 2.34E-07 7.45E44 No 

Tetr achloroethene 4.79E- 12 7.16E-06 No 

trans-l,2-Dichloroethene 3.34E42 1.46E-01 No 

Trichloroethane 0 Trichloroethene 

5.79E-17" NA' 

1.28E-11 3.32E44 

No 

No 

Vinyl chloride 3.93E-02 1.92E-06 YeS 

'NA indicates screening level is not available. 
bConcentration is less than background concentrations; therefore, it was not included in the SWIFT III 
modeling. \ 

'Concentration is below analytical testing methods; therefore, it was not included in the SWIFT III 
modeling. 

%e constituent of concern was eliminated from the aquifer modeling due to application complications. 

SOURCE: DOE (1993b) 
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Figures 1.2-7 through 1.2-9. Although uranium concentrations to the south of the FEMP property are 

expected-toreturn to background within 100 years, another large uranium plume-is expected to - 

develop beneath the Waste Storage Area and former Production Area between 100 and 300 years in 

the future. This plume will be due to the migration of uranium to the regional groundwater through 

the glacial overburden from buried sources around the FEMP site. 

The maximum predicted concentration in the plume in 300 years is 3000 pgL, with concentrations up 

to lo00 pg/L extending beyond the eastern FEMP property boundary (Figure 1.2-10). At 1000 years 

from the present, the maximum predicted uranium concentration in the plume is still at 3000 pgL,  

with concentrations up to 300 p g L  beyond the eastern FEMP property boundary (Figure 1.2-1 1). 

For nonuranium constituents, the model predicts that the peak concentrations will be confined to the 

FEMP property (Table 1.2-15). 

These results suggest that the greatest long-term risk to regional groundwater quality from the no- 

action alternative is from the existing waste units and contaminant sources in the Waste Storage Area 
and the former Production Area. It also appears that the greatest risk is from uranium compounds 

and that nonuranium compounds do not present an off-property health risk. The greatest long-term 

health risks would be presented by uranium in groundwater beneath the FEMP property and to the 

east of the property. 

1 

- 2  

3 

4 

5 

12 

13 

14 

15 

16 

17 

1.2.1.4 Surface Water 18 

Surface waters subject to impacts from the FEMP site include the Great Miami River, Paddys Run, 19 

and the SSOD. 20 

1.2.1.4.1 Paddvs Run 

Under the no-action alternative, current impacts of the FEMP site on Paddys Run would continue. 

These impacts include contamination by radioactive constituents that enter the stream via runoff. 

Total uranium concentrations in surface water samples from on-property stations in 1991 ranged from 

0.47 to 1100 pCiL (Table 1.2-16). The maximum values at stations W-lOUS, W-10, and W-1ODS 

(Figure 1.2-12) were the result of several very high weekly results. These high concentrations may 

be attributable to soil disturbance and subsequent release of contaminants into runoff during 

construction activities related to the Waste Pit Area Storm Water Runoff Control Removal Action 

(DOE 199Oa). Total uranium concentrations in surface water samples from two stations downstream 

21 

22 

23 

24 

25 

26 

27 

28 

29 
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Maximum Concentration Time of Maximum 
in the Aquifer Concentration 

ipound ugm bears) 

ionuclides 

tunium-237 

ntium-90 

metium-99 

lium 

panics 

)n 

ybdenum 

g& 

loro-3-methylphenol 

rl chloride 

1.472E-04 

1.905E-09 

8.9 19E-03 

8.497E + 03 

4.090E-01 

3.237E + 0 1 

5.884E-02 

7.162E-01 

700 

100 

100 

300 

100 

700 

800 

20 
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_ _ ~  of the-FEW-site-in 1991-ranged-from 1.1-to-9.5 pCi/L -(Table-I.2-16).--Future impacts of-no-action--- I--- - a would be similar in nature to current impacts. However, adverse long-term impacts could result from 

erosion of the waste pits or contaminated soils by Paddys Run or the SSOD. Depending on the 

contaminant levels in eroded soils and wastes, these impacts could range from undetectable to major. 

Given that it is unlikely for high erosion rates and low stream flow to coincide, contaminants would 

3 

4 

5 

be subject to dilution. 6 

Assuming that the FEMP site runoff collection and treatment systems continue to function, the 

majority of contaminated runoff at the FEMP site would be prevented from entering Paddys Run 

under no action. However, runoff from the Inactive Flyash Pile and South Field, though limited, 

would continue to enter the stream. The results of surface water runoff modeling for these areas and 

the Active Fly&h Pile predict only low surface water concentrations in Paddys Run following a one- 

year, 24-hour storm event (Table 1.2-17). These results, which do not account for reduced runoff 
from the Active Flyash Pile Controls Removal Action, suggest that runoff from the FEMP site would 

only be a minor source of contamination to Paddys Run under the no-action alternative. 

1 

8 

9 

10 

11 

12 

13 

14 ,,. 16 

17 

18 

19 

20 

21 

22 

Existing concentrations of radiological and nonradiological constituents in Paddys Run sediments are 

low. Total isotopic uranium in 1991 sediment samples ranged from 0.61 to 3.7 pCi/g above the 

SSOD and 0.61 to 2.5 pCi/g below the SSOD, both dry weights (WEMCO 1992). Potential impacts 

on Paddys Run sediments under no action would be similar to impacts on surface water. The results 

of runoff modeling for the flyash piles and South Field predict a sediment concentration of 88.5 pCi/g 

in Paddys Run following a one-year 24-hour storm event (Table 1.2-17). However, contamination of 

sediments at specific sites in Paddys Run is unlikely to be stable due to the highly variable flow in the 

stream and the frequent flushing out of deposited material. 

1.2.1.4.2 Great Miami River 23 

Current impacts of the FEMP site on the Great Miami River are negligible. Total isotopic uranium 

concentrations in 1991 surface water samples ranged from 0.74 to 1.9 pCi/L (Table 1.2-16). Total 
24 

25 

isotopic uranium concentrations in 1991 sediment samples collected upstream of the FEMP site 26 

27 outfall, between the outfall Gd Paddys Run, and downstream of Paddys Run ranged from 0.68 to 

1.8, 0.74 to 1.6, and 0.54 to 1.4 pCi/g, respectively (WEMCO 1992). Hazardous organic chemicals 28 

29 were not detected in the Great Miami River during RI/FS sampling. 
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TABLE 12-17 

PADDYS RUN MODELING RESULTS FOR SURFACE WATER RUNOFF 
FROM THE FLYASR - SOUTH FIELD AREA 

Surface Water Concentration 
in Paddys Run Sediment 

@Ci/L) Concentration 
in Paddys Run 

pCi/g 
Radionuclides Low Flow High Flow 

Cesium-137 

Radium-226 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

2.76 x l@I3 3.54 x 1014 8.10 x 1009 

4.33 x 1009 5.56 x 10" 4.90 x 1005 
2.65 x lCP3 3.41 x 2.50 x 100% 

6.69 x lo08 8.58 x 1009 6.30 x loo) 

1.80 xlood 2.32 x 1005 1.70 x 

2.28 x loo) 2.93 x lood 6.68 x 1002 

Uranium-235/236 1.82 x l(P 2.33 x 1002 5.31 x 10+Oo 

Uranium-238 3.03 x 10+Oo 3.88 x l(P 8.85 x 

SOURCE: DOE (1993b) e 
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1-2-53 



FEMP-OU4FS-5 DRAFI' FINAL 
December 1993 

no-action would be similar in nature to current impacts. Contaminants that enter the Great Miami 

River via Paddys Run and the main effluent line would only have minor impacts due to dilution. 

Flow in the river averages over 84.95 m3/s [3000 cubic feet per second (e/s)], compared to a flow 

range of 5.66 x lo3 to 1.13 x 10' m3/s (0.2 to 4.0 e/s)  in Paddys Run, and an average inflow of 

3.11 x 10-2 m3/s (1.1 @Is) from the main effluent line. Other impacts that are unlikely to be of 

concern due to dilution include those associated with the erosion of contaminated soils or wastes into 

Paddys Run, and those associated with the futuremigration of contaminated groundwater in the 

aquifer to the river. 

1.2.1.4.3 Storm Sewer Outfall Ditch 

Flow exists in the SSOD only as a result of runoff from adjacent areas or discharges from the storm 

water retention basins when they overflow. Direct impacts on surface water and sediments in the 

outfall ditch are primarily of concern as sources of indirect impacts on Paddys Run. Under no action, 

current impacts of the SSOD would continue. Total uranium concentrations in RI/FS water samples 

from the SSOD ranged from 2 to 24 pg/L (DOE 1993~). Other radionuclides were not detected in 

surface water, and nonradioactive constituents were not analyzed. Total isotopic uranium in 1991 

sediment samples from the SSOD ranged from 0.41 to 3.4 pCi/g (WEMCO 1992). 

Future impacts of the no-action alternative would be similar in nature to current impacts. However, 

potential adverse impacts on water quality in the SSOD could result from erosion of waste from the 

Active Flyash Pile and adjacent contaminated surface soils. Depending on the contaminant levels in 

eroded flyash and soils and the flow rate of the stream, these impacts could range from undetectable 

to major. Given that it is unlikely for high erosion rates and low stream flow to coincide, 

contaminants would be subject to dilution. 

Assuming-that.runoff-collection-and-water-treatment-syste~-continue-to-function,-future-impacts-of 1 

1.2.1.4.4 Wetlands and FloodDlains 

The no-action alternative would have no current or future impacts on floodplains of the Great Miami 

River or Paddys Run because no construction or dredge and fill activities would take place. Limited 

data are available on present impacts of the FEMP site on wetlands. Uranium was detected in grass 

and cattail samples collected from one wetland site at the FEMP site; arsenic, aluminum, barium, 

mercury, and zinc were detected in one grass sample (DOE 1993~). However, these substances were 

not present at toxicologically significant levels. Future indirect impacts on wetlands could vary 
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widely as a result of erosion of wastes or contaminated soils into runoff. Wetlands adjacent to the 

waste pits and the Solid Waste Landfill would be the most likely to be a f f d .  
. _ .  - - - .  - 

1.2.1.5 && 
Soils play a critical role in the potential impacts of the no-action alternative. The properties of soils 

can influence the transport of contaminants to other environmental media such as air and 

groundwater. Soil can also serve as a reservoir for contaminants. The physical and chemical 

characteristics of soils both on FEMP property and in the general vicinity of the FEMP site, as well 

as soil series, soil type, and drainage characteristics, are included in the SWCR (DOE 1993~). 

1 

2 

3 

4 

5 
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8 

Current impacts on soil under the no-action alternative include a combination of those associated with 

completed removal actions and current environmental conditions. In the future, soil could become 

contaminated by gradual leakage of waste containment systems remaining on property. Continued on- 
and off-property monitoring of contaminants would no longer be used to assess whether soil 

9 

10 

11 

12 

13 contaminants were migrating to other environmental media. 

Evaluation of the degree of contamination in FEMP site soils is based on data collected as of 14 

15 

16 

17 

18 

December 1, 1991, and includes data collected while the plant was still in operation. These data do 

not account for the physical, chemical, and biological processes that have occurred over time which 

could reduce soil contaminant concentrations. In addition, data on the concentrations of 

nonradioactive constituents in the soils from some areas within the FEMP site were absent. Available- 

data indicate that FEMP site soils contain above-background concentrations of the isotopes of 

uranium, thorium, radium, cesium, strontium, and technetium (Table 1.2-18). These soils would 

remain on property under the no-action alternative. Arsenic, barium, cadmium, cobalt, lead, 

mercury, and silver would remain the major nonradioactive metals of potential concern (DOE 1993~). 

Included among the organic contaminants are PCB’s, polycyclic aromatic hydrocarbons, pesticides, 

halogenated aliphatic hydrocarbons, halogenated esters, monocyclic aromatics, and phthalate esters 

(DOE 1993b). The primary areas of soil contamination are the Waste Storage Area and the former 

Production Area. Concentrations of specific radionuclides and nonradiological constituents in FEMP 
site soils, as well as preliminary remediation goals, are presented in the SWCR (DOE 1993~). 

Relationships of soils with other environmental media under the no-action alternative include the loss 

of soils and associated contaminants to air, surface water, and groundwater. The Waste Pit 6 

Removal Action, the submergence of exposed waste into a deeper area of the pit (Table 1.2-1), should 
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RANGE OF RADIONUCLIDE CONCENTRATIONS 
DETECTED IN FEMP SITE SOIL SAMPLES 

Range' Rangeb Backgroundo 
Radionuclide (Pew (Pew @Ci/g) 

I 

Cesium-137 0.2-14.4 0.3-450 NAd 

Radium-226 0.37-2950 0.2-1668.4 1.5 

Radium-228 0.32-558 0.9-2.0 1 .o 
Strontium-90 0.5-26.3 0.8-26 NA , 

Technetium-99 0.9-320 2.6-2990 NA 

Thorium-228 0.6-581 0.1-191 1 .o 
Thorium-230 0.634-7901 0.1-30520 1.4 

Thorium-232 0.35-761 0.1-580 1 .o 
Uranium-234 0.6-18093 1.7-18200 1.4 

Uranium-235/236 0.126-1730 0.09-8780 0.06 

Uranium-238 0.6-25670 1.2-18700 1.4 

'Data are from W S  soil samples (surface and subsurface) available on database as of December 1, 
1991. 

bData are from CIS surface and subsurface soil samples available on database as of December 1, 1991 
(weston 1987). 

"Background concentrations are reported in the memorandum "Background Concentrations of 
Radionuclides in the Environment Around the FMPC, Rev. 3," Michael Littleton, September 13, 1990. 

dData not available 
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reduce the current release of contaminated soil particles to the air, although confirmatory data are not 

yet available. Erosion of other areas of the site may result in the redistribution of soil contaminants 

into air. Runoff from other areas on the-FEMP site could-continue in both the current and the future- 

time frames. Potential contaminant sources include runoff from the former Production Area soils and 

from the Active Flyash Pile into the SSOD. These impacts are expected to be similar to present 

conditions. Other future considerations include gradual leaking of waste storage facilities, including 

the waste pits and Silos 1 and 2, that would ultimately lead to an increase of contaminant release to 

the surrounding soil. In addition, the eventual agricultural and residential use of FEMP site soils 

could lead to increased soil exposure and greater soil and contaminant release by surface water runoff 

or wind suspension. 

Under the no-action alternative, contaminants would continue to migrate from overlying soil into the 

Great Miami Aquifer. Current indirect impacts from soil to groundwater would remain under present 

conditions for all areas. Future impacts would result from an increase of contaminant migration to 

the aquifer after the eventual failure of the containment areas (i.e., drummed waste, silos, and clay 

liners of the waste pits). Contaminant migration through the soil would be modified by physical, 

chemical, and biological processes that can decrease the concentration of a particular contaminant in 

the environment. However, the influx of nonmonitored waste material could result in a release of soil 

contaminants to groundwater. 
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1.2.1.6 Terrestrial Ecology 19 

This section describes potential impacts of the no-action alternative on terrestrial plants, animals, and 

birds, based on the ecological assessment in Part 11 of the SWCR (DOE 1993~). Potential impacts of 

exposure to FEMP site contaminants were evaluated for seven wildlife species chosen to represent a 

variety of potential pathways and positions in the food chain: the white-tailed deer, white-footed 

20 
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. mouse, raccoon, red fox, muskrat, American robin, and red-tailed hawk. Potential impacts on 

vegetation were evaluated based on a generic plant containing both vegetative parts (leaves) and 
reproductive parts (fruits). Intake of contaminants from surface soil and from Paddys Run surface 
water was estimated for each indicator species and generic plant. For nonradioactive contaminants, 

intake rates were compared to literature values for NOELS, that is, intake rates having no toxic effect. 

For radioactive contaminants, radiation doses due to accumulation of radionuclides in tissue were 

compared to literature values for chronic to acute effects on organisms. 
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-- ~ ~- -- -~ 1.2.1.6.1- Vegetation - ~- ~ 

2. Current and future potential impacts of the no-action alternative on vegetation are limited. 

Aluminum, arsenic, and mercury concentrations recorded in FEMP site plants during RVFS sampling 

exceeded literature background values and levels reported to be toxic or cause a yield loss. Other 

inorganic chemicals were not detected at potentially harmful concentrations. Organic chemicals were 

values likely to lead to detectable risks to wildlife via food chain uptake (DOE 1993~). 
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7 

not detected in plant samples from the FEMP site, and modeled concentrations were low compared to 

Radionuclides have been detected in FEMP site vegetation at up to 35.5 pCi/g uranium, which would 

result in an estimated radiation dose of three rad per year, far below levels reported to have chronic 

effects on plants by Klechkovskii et al. (1973). Modeled concentrations of radionuclides in vegetation 

were much lower than those measured at the FEMP site, because the transfer factors used (Bw et al. 

1984) assumed uptake only from soil, while the measured concentrations probably included airborne 

deposition. The modeled concentrations would be the most representative of future concentrations, 

assuming that the current air emissions of radionuclides remain low (Section 1.2.1.2.2). Future 

negative impacts could occur to plants growing in locations such as the Waste Pit Area, where they 

could take up a variety of radioactive and nonradioactive contaminants to levels that could inhibit 

growth and reproduction. Future positive impacts of the no-action alternative would result from the 

regrowth of vegetation on areas currently kept mowed or grazed. 

1.2.1.6.2 Wildlife 

The FEMP site supports a variety of wildlife species, with diversity comparable to nearby habitats. 

This suggests that current impacts are limited. Although possible stress effects on American robin 

reproduction have been reported in the past (Facemire et al. 1990), these effects were not observed in 

more recent sampling (Osborne and Jones 1992). Potential impacts, based on the ecological screening 

level assessment contained in Part 11 of the SWCR (DOE 1993c), could be substantial. Estimated HIS 

(modeled intake/NOEL) were greater than 1.0 for all 11 inorganic chemicals of concern in FEMP site 

soils for which NOELS were located. These included arsenic, cobalt, lead, mercury, and silver. 

Organic chemicals have not been detected in wildlife samples from the FEMP site, and modeled 

intakes were low (DOE 1993~). 
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Potential radionuclide impacts are below levels expected to cause detectable toxicologic or mutagenic 29 

effects. However, future negative impacts could occur to animals burrowing into stored wastes or 

consuming plants growing in locations such as the Waste Pit Area. Potential impacts include direct 31 
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radiation exposure and intake of a variety of radioactive and nonradioactive contaminants at levels that 

could inhibit growth and reproduction. Future positive impacts would result from the regrowth of 

vegetation on the property with a consequent increase in habitat availability and diversity. 

1 

2 

3 

1.2.1.7 Aauatic Ecologv 

Under the no-action alternative, any present impacts on aquatic organisms and their habitat in Paddys 

Run and the Great Miami River would continue. Current and future impacts of the FEMP site on 
aquatic communities would be primarily from exposure to uranium. Potential impacts on Paddys 

Run and the Great Miami River include radioactive contamination associated with erosion and runoff 

of contaminated soils from the Active and Inactive Flyash Piles. Contaminants entering the SSOD 
from the Active Flyash Pile would flow into Paddys Run, which empties into the Great Miami River. 

Radioactive contaminants from the South Field could also enter the SSOD and Paddys Run indirectly 

via rainfall and runoff. Because the South Field is overgrown with vegetation, erosion and runoff of 

wastes from this area into Paddys Run is likely to be minor. The Waste Pit Area Storm Water 

Runoff Control Removal Action Fable 1.2-1) is intended to prevent contaminants from the waste pits 

and the Solid Waste Landfill from entering Paddys Run and adjacent wetlands, thereby W i n g  

potential impacts on aquatic organisms. a 
Chronic toxic effects on the fathead minnow are observed at total uranium concentrations of 0.142 

mg/L (WP et al. 1992). Average concentrations of uranium in Paddys Run are all below this 

benchmark (Table 1.3-16). The estimated radiation dose to fish from uranium at the 1991 highest 

average of 66 pCi/L would be about 530 mrad/yr (using aquatic dose conversion factors from 

Killough and McKay 1976). The suggested upper radiation dose limit for the protection of aquatic 

organisms is 3.65 x lV mrad/yr NCRP 1991. Thus, under the no-action alternative, it is unlikely 

that aquatic organisms in Paddys Run are exposed to chronic, toxic, or radiation effects of uranium. 

The maximum uranium concentration measured in Paddys Run, at W-10, was 1100 pCiL (3.3 mg/L) 

(Table 1.2-16). This concentration exceeds the suggested acute aquatic benchmark of 2.8 mgL 

(Illiard et al. 1992). Therefore, aquatic organisms may be exposed for a short period to uranium 

levels that could cause toxic effects. The estimated radiation dose to fish from exposure to 1100 

pCiL would be 8800 mrad/yr, which is two orders of magnitude below the dose limit suggested in 

NCRP (1991). 
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Results from runoff modeling using the EPA models Universal Soil Loss Equation (USLE) and 

Modified Universal Soil Loss Equation (MUSLE) lend additional support to the su ge&on that, under 
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- ~- average-conditions, uranium-concentrations-in Paddys.Run.are unlikely to-have any-adveBe eff- on 1 

Q aquatic organisms. The highest surface water concentration of uranium-238 predicted under low flow 

conditions in Paddys Run adjacent to the Inactive Flyash Pile and the South Field was 3 pCi/L (0.009 

mg/L), which is well below both the acute and chronic aquatic benchmarks (Table 1.2-17; DOE 
1993b). 5 

3 

4 

Although primary impacts to aquatic organisms would result from radionuclides, aquatic organism 6 

7 exposure to inorganic and organic chemicals could potentially have impacts. Hazardous chemicals 

were analyzed for approximately 15 organisms collected from the FEMP site, including wetland 

plants and minnows. Organic chemicals, pesticides, and P a s  were not detected in any of the 

samples. The metals arsenic, aluminum, barium, cadmium, mercury, and zinc were detected in 
minnows from Paddys Run at the control site north of the influence from the FEMP site. These 

metals, except for cadmium, were also detected in wetland grass leaves. 
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Benthic macroinvertebrates and bottomdwelling fish are exposed to contaminants primarily in the 

aqueous phase of the sediments, rather than the sediments as a whole. Therefore, in lieu of site- 

13 
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17 
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19 

specific data, it is necessary to determine the interstitial water concentration of the chemicals of 

concern. For organic chemicals, the pore water concentration can be estimated by assuming 

equilibrium partitioning between the organic portion of the sediments and the water (Suter 1991). 

Although metals partition as well as organics, determining the pore water concentration of metals is 

not feasible due to the lack of adequate information on partitioning between different fractions of the 
sediment. 20 

The chemicals and metals in FEMP surface waters, based on modeling and surface water samples, 

which exceeded the criteria, were cyanide, aluminum, cadmium, cobalt, iron, lead, mercury, and 

21 

22 

silver. There were no potential toxic effects estimated from exposure to the sediments. 23 

In 1991, the maximum concentration of uranium in the Great Miami River downstream of the effluent 

line was 1.9 pCi/L (0.0057 mg/L) (Table 1.2-16; Figure 1.2-11), which is well below the level at 

which chronic toxic effects would be observed in aquatic organisms. Maximum concentrations of 

24 

25 

26 

radionuclides, including uranium, in the sediments of Paddys Run and the Great Miami River were all 

below 4.0 pCi/g dry weight, and the average concentrations were all below 2.0 pCi/g (WEMCO 

2l 

28 

1992). At these low concentrations, there are no expected adverse impacts to benthic . 
macroinvertebrates and fish larvae that predominantly reside in the sediments. 
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1.2.1.8 Threatened and Endangered SDS i s  

Threatened and endangered species identified or potentially present at the FEMP site are listed in 

Table 1.2-19). No threatened or endangered plants are known to exist in the Waste Pit Area or in 

areas adjacent to other waste units. These areas would have the highest potential for adverse impacts 

on plants due to contaminant uptake from stored wastes and contaminated soils, and exposure to 

1 

2 

3 

4 

5 

contaminated runoff. The no-action alternative would not involve physical disturbance of threatened 

or endangered species. 

The FEMP site supports a variety of wildlife species, with diversity comparable to nearby habitats. 

This suggests that current impacts are limited. However, potential impacts on threatened and 

endangered wildlife could include exposure to stored wastes, to contaminated soils, and to 

contaminated runoff. These impacts could be similar to those discussed for nonendangered wildlife in 
Section 1.2.1.6.2 above. 

The state-listed threatened species Sloan's crayfish (Orconectes s l m ' i ) ,  which has been observed in- 

Paddys Run, could be adversely affected by the potential erosion of contaminated soils and waste by 

Paddys Run over the long term. The no-action alternative would have no impact on potential Indiana 

bat habitat along Paddys Run. Long-term positive impacts on threatened and endangered species 

would result from the regrowth of vegetation on the property with a consequent increase in habitat 

availability and diversity. 

- 

1.2.1.9 Socioeconomics 

This section briefly summarizes the impacts to the local and regional economies resulting from the 

implementation of a no-action alternative at the FEMP site. This action might indirectly affect the 

following components of the socioeconomic structure: labor force, land use, transportation systems, 

community services, utilities, natural resources, recreation, housing, and cultural resources. More 

detailed information is available in the SWCR (DOE 1993~). 

1.2.1.9.1 Economic Activity 

If no remedial action were to be initiated at the FEMP site, the economy of the six townships 

comprising the study area should continue in its present form, predominantly influend by the 

economy of the greater Cincinnati metropolitan area. The aspects of the local economy under 

examination include labor force, commercial and industrial activity, and residential development. 

Under the no-action alternative, employment at the FEW site would not continue, assuming there 0 
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would be no requirement to continue environmental monitoring, to provide security, or to maintain 

the facility and power plant. This would result in a decrease of 1358 jobs at the FEMP site. The 

present complement of contractors (approximately 250) directly associated with the FEMP site would 

also disperse. Based on the composition of the current workforce at the FEMP site (residents of 18 

counties as well as temporary workers from around the country) and the large size of the metropolitan 

labor force (in excess of 900,OOO workers), there should be no direct impact on the local labor market 

as a result of lowered employment at the FEMP site. There should also be no indirect impacts to the 

service and commercial sectors of the local economy. 

Usually, when a large facility is established in a rather isolated location, a number of fhns that 

provide supporting services to the facility locate in the immediate vicinity. In this instance, the 

F E W  site was self-sufficient in most services and purchased other services in the regional and 

national economy; therefore, this type of local FEMP sitedependent economy did not develop. The 

nearby restaurants, retailers, and personal services providers (i.e., doctors, dentists, florists) might 

experience a decline in daytime clientele immediately following the implementation of the no-action 

alternative. For most, this would require a reduction of operations rather than business failures, as 
most have a regular client base from the local residents. 0 
1.2.1.9.2 Land Use 

Land use in the immediate vicinity of the FEMP site is primarily agricultural with concentrations of 

light industry to the south, as described by DOE (1993b). There should be no change in existing or 

projected land use in the immediate vicinity of the FEMP site as a result of the implementation of a 

no-action alternative. 

Population and economic growth in the greater Cincinnati metropolitan area has been placing pressure 

for residential and commercial development on the once predominantly rural areas surrounding the 

city. Currently, this force for residential development is most apparent locally in Ross, northeast of 

the facility; near Harrison, to the southwest of the FEMP site; and adjacent to the Miami Whitewater 

Forest, south of the FEMP site. 

One factor that has affected development in the area in the vicinity of the FEMP is the plume of 

uraniumcontaminated groundwater (South Plume) that extends beyond the boundaries of the FEW. 

The extensive media coverage of the remediation and community conflict that spurred the remediation 

has had a dampening effect on attempts at large-scale residential development. However, remediation . 
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__ -~ strategies-for-the South-Plume-may-change-this-situation.--The remediation-is-designed to-prevent-- ~ - ~ 1- - 

further spread of the plume. In addition to the original project design for extraction, there is also a 

detailed contingency plan, the South Plume Design Monitoring Evaluation Program Plan, that has 

listed corrective actions for any potential lack of expected success, or even failures, of the 

remediation. In addition, an alternative water supply has been provided to Albright & Wilson. DOE 

is also providing its fair share of the costs to provide public water to the whole area a f f e c t e d  by the 

South Plume. This supply is expected to be in place by July 1994. Plans are underway to provide a 

public water supply to the entire northwestern section of Crosby Township that is currently unserved. 

When this water supply system is in place, residential development will move into the area at a much 

faster pace. The majority of development will depend on the willingness of the current property 

owners to sell or subdivide. 

Land and property values in the townships bordering the FEMP site are comparable to similar 

properties in the greater Cincinnati area and follow Cincinnati area market trends with the exception 

of those properties adjacent to and/or within sight of the FEMP site (DOE 1993~). 

The industrial support services located near the facility would continue to operate with the exception 

of the environmental consulting offices that are primarily associated with FEMP site remediation. It 

is not unrealistic to predict that in 20 years, residential and commercial development might exist on 
land adjacent to the FEMP site at a higher density than exists today (DOE 1993~). Because there 

would be no institutional actions, residential development could exist on the FEMP property. 

After the 1986 announcement of uranium releases to the atmosphere from the FEMP site and the 

ensuing debate on public health and safety, the Great Rivers Girl Scout Council of Cincinnati closed 

Camp Ross Trails, located just over one mile northeast of the FEMP property. The Council cited 

concern for the safety of the campers as the cause of the closure of the camp and has sold the 

property. Similar activity took place at Camp Fort Scott, a church-affiliated camp just north of New 
Baltimore. Continued losses of this type might continue under the no-action alternative. 

1.2.1.9.3 TransDortation 

Reduced employment at the FEMP site following the implementation of the no-action alternative 

might beneficially affect current traffic patterns, transportation systems, or road conditions due to 

fewer commuters on the local roadways, as well as fewer trucks with the absence of truck transport to 

and from the FEMP site. 
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1.2.1.9.4 CommuNtv Serviw 

Community services such as schools, health care facilities, housing, emergency and protective 

services, recreational resources, and wastewater treatment systems could be affected by the 

implementation of a no-action alternative. 

Recreational use of the Great Miami River would not be affected by the implementation of a no-action 

alternative. Both current and future potential impacts of the FEW site on Great Miami River water 

quality are not likely to be of concern. The concentration of the uranium in groundwater in the South 

Plume would be reduced to very low levels when it reaches the river (DOE 1993~). There should be 

no impacts to the Miami Whitewater Forest due to its distance from the facility. 

Aside from the implications of hazards to human health and the environment, negative impacts to the 

local economy might arise from any accidental releases that are real or even perceived or from 

contamination of the local water supply as a result of movement of the groundwater. An additional 

factor to be considered in this area is public acceptance of the no-action alternative. The State of 
Ohio has filed a case against DOE in the Ohio Supreme Court concerning alleged environmental 

damages associated with FEMP site production practices. The case is held pending the outcome of 

the W S .  Also, a highly vocal, grass-roots coalition involving local residents has evolved and 

gained recognition in the national press. The implementation of a no-action alternative at the FEMP 
site would likely become a target of vigorous local and state opposition. 

1.2.1.9.5 Cultural Resources 

Any federal activity that may disturb uncovered archaeological sites or adversely affect a site or 

structure that is listed in the National Register of Historic Properties (NRHP), or is considered 

eligible for inclusion in the NRHP, must undergo rigorous scrutiny to ensure the adverse effect is 

avoided. To ensure that no resources will be affected by remedial activities in the operable units, an 

archaeological survey of the property would be performed. 

1.2.1.10 summarv 

Under the no-action alternative, the FEMP site would effectively be abandoned and left as is. There 

would be no remedial action to mitigate existing sources of contamination or any media contaminated 

by previous activities at the site. In both current and future scenarios, the continued release of 

contaminants to various media is possible. These releases may result from deterioration of waste 

containment systems, continued air and water erosion of contaminated soils, or the various 
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chemical/physical-processes-ongoing-in-groundwater~In-addition-to-the-~ssible-threat-to-human- - 1-- 

health and the environment associated with no action at the site, specific segments of the local 

economy may be affected by the no-action alternative. 

Despite the "no production" status of the FEMP site, there is a potential for additional emissions to 

air. Currently, existing areas of contamination may continue to release to the air. In the future, the 

gradual deterioration of waste containment systems may expose additional contaminants to movement 

through resuspension in the air. The downwind concentrations of contaminants may vary widely, 

depending on atmospheric conditions. 

Under the no-action alternative, current impacts of the FEMP site on the Great Miami River, Paddys 

Run, and the SSOD would continue. Impacts to the Great Miami River include releases of 

radionuclides and inorganic chemicals via the FEMP site effluent line and Paddys Run. However, the 

existing site-related concentrations of these substances in the Great Miami River are virtually 

undetectable with the exception of uranium, which is low. h p a &  to Paddys Run include radioactive 

and chemical contamination associated with erosion of contaminated soils from the waste pit area and 

the erosion of wastes or contaminated soils from the Active Flyash Pile into the SSOD. Current 

potential impacts of the FEMP site on Great Miami River, Paddys Run, and the SSOD sediment 

include radioactive and chemical contamination. Future impacts on sediment would be comparable in 

magnitude to impacts on surface waters. Contamination of sediment at specific sites in Paddys Run is 

unlikely to be stable, due to the highly variable flow regime in the stream, with consequent frequent 

transport and redeposition of stream bed material. The no-action alternative would likely have no 
current or future impacts on floodplains in the Great Miami River and Paddys Run. Future indirect 

impacts on wetlands could vary widely as a result of erosion of wastes or contaminated soils. 

Under the no-action alternative, existing contaminated groundwater would continue migrating to 

currently unaffected areas. In the future, contaminant loading rates to the aquifer from most sources 

will increase. Many of these sources would continue releasing contaminants to the aquifer beyond 

lo00 years in the future. Contaminated perched groundwater might also migrate to the aquifer over 

time. The perched groundwater beneath the Waste Storage Area and former Production Area poses 

the most serious threat to the aquifer. Wastes remaining on the site would be expected to migrate to 

the aquifer to form a large and highly concentrated uranium plume, extending beyond the eastern 

FEMP site boundary. This plume would remain above levels of concern beyond loo0 years in the 
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future. Uranium concentrations in the South Plume are expected to decrease over time and fall to 

background levels in approximately 100 years. 
- -  - - -  - - .. - 

With implementation of the no-action alternative, contaminated soils would continue to be lost to air, 
surface water, and groundwater. Future impacts to FEMP site soils may be associated with increased 

releases of contaminants through deterioration of waste containment systems, with related impacts to 

air, surface water, and groundwater. These impacts are expected to be greater than under present 

conditions due to gradual release of wastes remaining on site, the abandonment of existing 

environmental monitoring systems, and the removal of existing land use and site access restrictions. 

Overall, current and future potential impacts to the local ecology are associated primarily with 

exposure to nonradioactive inorganic chemicals, including arsenic and mercury. Current and future 

estimated radiation doses are relatively low compared to those reported to have chronic to acute 

effects on plants and animals. However, exposure to stored wastes, to the most contaminated soils on 
property, or to the highest recorded radionuclide concentrations in Paddys Run could cause radiation 

doses hazardous to terrestrial and aquatic plants and animals. 

The implementation of a no-action alternative at the FEMP site should not affect the local labor force, 

transportation systems, community services, utilities, recreation, housing, or cultural resources. 

Commercial establishments in the immediate vicinity might experience a decline in daytime clientele; - 
however, this should not result in business failures. Land use adjacent to the FEMP site should 

remain predominantly agricultural for the next 20 years. Value of adjacent land should remain 

slightly below similar properties farther from the site. An important factor to be considered in this 

area is public acceptance of the no-action alternative. The implementation of a no-action alternative at 

the FEMP site would likely become a target of vigorous local and state opposition. 

1.2.2 OPERABLEUNIT 1 

Operable Unit 1 includes six low-level radioactive waste storage pits, the Bum Pit, and the Clearwell, 

all lo&ted west of the former Production Area (Figure 1.2-2). The pits contain large quantities of 

liquid and solid wastes that were generated by the various operations at the FEMP site and disposed 

of before 1984. The Operable Unit 1 waste units are described below and in Table 1.2-20. 

A detailed description of the nature and extent of contamination associated with Operable Unit 1 will 

be provided in the RI Report for Operable Unit 1 currently being prepared. 
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TABLE-12-20 

OPERABLE UNIT 1 WASTES 

Surface Area Radioactive Total Waste 
Waste Pit (fiW’) waste Ob)(kg) Volume @d?(m? Types of Waste 

1 83,OOO/7711 120,000/52,163 U 35,000/26,759 Filter cake, flyash, graphite, 
sump liquor, depleted slag, 
drums, uranium 

sump liquor depleted slag, 
drums, uranium, thorium 

2 45,000/4181 2,7OO,OOO/1,224,699 U 18,500/14,144 Filter cake, flyash, graphite, 
880/399 Th 

3 240,000/22,29 290,OOO/112,49 1 U 237,000/181,200 Raffinate, raffinate concentrate, 
6 800/399 Th slag, filter cake, flyash, lime 

4 84,000/7804 6,700,000/2,993,710 U 54,000/41,286 Filter cake, slurries, graphite, 

sludge, uranium, thorium 

140,000/61,688 Th raffinates,trash,asbestos,barium 

5 161 ,OOO/14,95 110,000/49,895 U 102,500/78,367 Raffinates, slurries, lime sludges, 
7 38000/17236 Th uranium, thorium 

6 32,400/3010 1,900,000/861,826 U 1 1,500/8792 Filter cake, slag, asbestos, 
uranium, process residues 

Bum Pit 22,000/2044 Unknown 9000/6881 Disposed lab chemicals, waste 
oils, uranium 

Clearwell 25,500/2369 Unknown 5000/3823 Process water settleable solids, 
uranium 

chloride, uranium, thorium 

‘All stated quantities are approximate, and the information is based on process knowledge and production and disposal 
records. 
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e Waste Pit 1 - constructed in 1952 into existing native clay and then lined with an 
additional 1.2 m (4 ft) of clay. The pit has a maximum depth of 5.2 m (17 ft). Waste 
Pit 1 has been out of service since 1959, -when it was- backfilled; covered with c l k  
soil, and graded to provide surface drainage into the Clearwell. 

Waste Pit 2 - constructed in 1957 and lined with native clay. The pit has a 4.2 m 
(13.8-ft) average design depth and a maximum depth of 5.2 m (17 Et). Waste Pit 2 has 
been out of service since 1964, when it was backfilled and covered with clean soil. 

Waste Pit 3 - constructed in 1959 by excavating into underlying glacial till and then 
adding a clay liner along the pit walls and bottom. The pit has a maximum depth of 
8.2 m (27 ft). Waste Pit 3 has been out of service since 1977, when it was backfilled 
and covered with clean soil. 

Waste Pit 4 - clay-lined pit constructed in 1960 with a 7.3 m (24-ft) maximum depth. 
Contains an estimated 10,659 kg [23,500 pounds (lbs)] of barium chloride in addition to 
radioactive wastes (Table 1.2-20). In 1984, an interim cap providing an additional 
cover of compacted clay overlain by a 45-mil-thick Hypalon@ chlorosulfanated 
reinforced polyethylene (CW) liner was installed to further ensure segregation of 
encapsulated materials from surface water during the interim period prior to 
implementation of a final remedial action. In 1986, it was backfilled and covered with 
clean soil. 

Waste Pit 5 - constructed in 1968 and served as a settling pond for slurried waste from 
various production processes. It is a maximum 9.1-m (30-ft)deep pond lined with a 
60-mil-thick Royal-Seal@ ethylene-propylenediene monomer (EPDM) elastomeric 
membrane. When heavy rainfall occurs, storm water overflow from Pit 5 flows by 
gravity from the pit to the Clearwell. Waste Pit 5 has been out of service since 1987. 

Waste Pit 6 - constructed in 1979, this pit is a 7.3-m (24-ft)deep pond lined with a 60- 
mil-thick Royal-Seal@ EPDM elastomeric membrane. The pit has been out of service 
since 1985 and has not been covered. Standing water remains trapped within the berms 
of the pit. When heavy rainfall occurs, storm water overflow from Pit 6 flows to Pit 5 
and then to the Clearwell. 

The Bum Pit - excavated in 1953 as a clay borrow pit for lining Waste Pits 1 and 2. 
The depth and size of the pit are not precisely known, but it is estimated to be 
approximately 6 m (20 ft) deep. The pit was subsequently used for the disposal and 
burning of laboratory chemicals, waste oils, and other low-level radioactivity- 
contaminated materials such as wooden pallets. The residual waste quantities are not 
known. 

The Clearwell - served as a settling basin for process water and storm water runoff 
from the waste pits. Most recently, the Clearwell was used as a final se€tling basin for 
process water that passed through Waste Pit 5 prior to its discharge to the Great Miami 
River via the National Pollutant Discharge Elimination System (NPDES) permitted 
discharge. This use was terminated in March 1987 when Waste Pit 5 was removed 
from the process water treatment scheme. The Clearwell currently receives surface 
water runoff from the majority of the surfaces of Waste Pits 1,2, and 3 and from the 
entire surface of Waste Pit 5. Water of varying depth remains in the Clearwell at all 
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t~es;-~e-sediment-resultine-ftom-material-deposition-w~e-removed.on-~.l~t-one- - 
occasion during the period of operation. The depth of sediment remaining in the 
Clearwell is estimated at 3.4 m (11 e). 

1.2.2.1 Leadine Remedial Alternative for ODerable Unit 1 

The LRA for Operable Unit 1 involves the removal and treatment of sufficient waste materials from 

Waste Pits 14, the Burn Pit and the Clearwell, and/or associated contaminated soils to achieve risk- 

based Preliminary Remediation Goals (PRGs) and Applicable or Relevant and Appropriate 

Requirements (ARARs). The excavated area will be filled with compacted soils. Any remaining 

waste and contaminated soils in the Operable Unit 1 area will be stabilized and covered with a closure 

cap. The excavated materials will be treated and placed within an on-property engineered 

above-grade disposal vault. This facility would be located on FEMP site property within the 

Engineered Waste Management Facility (EWMF) study area (Figure 1.2-13). This alternative also 

includes continued federal ownership of the land to control future l h d  use. The following actions 

would occur: 

Removaland Treatment of Standine Water - Waste Pits 5 and 6 and the Clearwell have 
standing water requiring treatment by a wastewater treatment facility. The effluent 
from this facility will be discharged to the Great Miami River and will meet all surface 
water PRGs and ARARs. 

Waste Removal and S emeeation - Pit wastes and soils will be mechanically or 
hydraulically removed to attain risk-based PRGs and ARARs. Waste segregation 
technologies will be employed to facilitate waste handling, treatment, packaging, and 
disposal. 

Waste Treatment - Excavated waste materials will be processed prior to treatment. 
Stable waste materials, such as concrete construction rubble and debris, will be crushed 
and sent directly for disposal. Other materials, including sludges and contaminated 
soils, will be stabilized by vitrification or cement-based stabilization prior to disposal. 
Shallow soil mixing (cement-based) will be used to the extent necessary to stabilize the 
unexcavated soils and waste materials prior to the backfilling of the excavated area and 
installation of a capping system. . On-prODertv DisDosal - Following treatment andor volume reduction, the resultant 
stable waste will be transferred from a temporary holding area to an on-property 
disposal facility. The disposal facility is envisioned to include a series of above-ground 
reinforced concrete vaults, which will be underlain by a leachate collection and 
detection system and covered by a multimedia cap. 4 9 4 
C a ~ ~ i n g  - The Waste Pit Area will be backfilled with compacted soils and graded prior 
to installation of a multimedia cap. 

Runoff/Run-on Control - Runoff control features remove storm water from the operable 
unit area, and run+n control features direct storm water away from the closed facility. 
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-~ntrol-can-be-accomplished-by-using-site-contout_grading,_v.egetation, diversion and 1 

collection ditches, as well as various physical devices, including silt traps and 
sedimentation basins. 

1.2.2.2 Environmental Consea uences for herable Unit 1 Remediation 

Potential impacts on air quality, groundwater, surface water, soils, terrestrial and aquatic ecology, 

threatened and endangered species, and social systems from implementation of the LRA for Operable 

Unit 1 are discussed in this section. 

1.2.2.2.1 Air Ouality 

There is a potential for short-term air quality impacts from each of the components of the LRA: waste 
removal, waste treatment, on-property disposal, and capping. 

For the non-saturated waste areas of Operable Unit 1 (Le., Waste Pits 1,2, 3, and 4 and the Bum 

Pit), waste removal by mechanical means can generate airborne particles (e.g., contaminated soil) that 

will disperse downwind. Plumes of particles will be at or near ambient temperature and will, 

therefore, travel near ground level and could be subject to inhalation by workers. Particles eventually 

settle to the ground but could remain suspended long enough to be carried across the FEW property 

boundary. Waste Pits 5 and 6 and the Cleatwell have standing water, and particulate matter from 

these areas will not be resuspended into the atmosphere due to water saturation. Waste treatment by 

stabilization has a potential for release of dry stabilizing materials, such as cement or flyash, during 

materials handling or deep soil mixing. 

Dust suppression is the most effective means of controlling fugitive particulate matter and can be 

accomplished by a variety of methods. Fugitive particulate control is accomplished primarily by 

preventing or reducing contact between wind and potential airborne particles. The most common 
method is some form of liquid or surfactant, such as water or asphaltic compounds, that can be 

sprayed over soil surfaces to form crusts or to bond particles together. Control effectiveness depends 

on cover efficiency, required longevity of control actions, and resistance to wind and other erosive 

forces’. 

The vitrification process, proposed for use on wastes that are incompatible with stabilization 

procedures, could generate small amounts of particulate matter as the conductive mixture of flaked 

graphite and glass frit is applied to the waste before electrode insertion. Additionally, the vitrification 
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process results in off-gas, which could transfer contaminants to the atmosphere. A hood placed over 

the area being vitrified can be used to direct the gaseous effluents to an off-gas treatment system, if 

necessary. 

.The proposed waste removal and treatment processes will have little or no long-term adverse impacts 

on air quality in the region of the FEW site because of comparatively rapid settling velocities of 

particulate matter and rapid dilution of volatilized gases in the ambient air. Modeling results indicate 

that construction of the EWMF has a potential for exceeding the annual average NAAQS for inhalable 

particulates near the construction activity and in the predominant downwind direction (Attachment 

1.n). Disposal of the wastes in an EWMF should present no long-term adverse impacts on air 
quality, because the wastes will be prepackaged. The cap will consist of uncontaminated soil. 

1.2.2.2.2 Groundwater 

The mechanical and/or hydraulic removal of pit wastes and soils under this alternative poses the 

greatest short-term threat to groundwater quality. Adverse impacts on groundwater could result if 

there is a breach of a pit liner during the removal process. The breach could act as a conduit that 

may allow contaminated water and/or waste to migrate into the glacial overburden in higher 

concentrations and at a faster rate then currently occurs. 

A number of factors must be considered to determine the possible groundwater impacts from a breach 

in a pit liner: 

0 Parent material below liner 
Liner material type 

0 Thickness of unweathered clay layer beneath the pit 
Type of waste disposed of in the pit 
Constituents of concern 

The above information is detailed in Appendix 0 of the SWCR (DOE 1993c) and is summarized in 

Table 1.2-21. 

All of the waste pits were excavated into the existing clay of the glacial overburden. The thickness of 

this clay layer ranges from 0.3 to 4.9 m (1 to 16 ft) vable 1.2-21). If the clay layer beneath a waste 

unit is thick, then a breach in a liner would be unlikely to have short-term adverse impacts on the 

Great Miami Aquifer. This is because contaminants will not move quickly through the clay layer, 
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which will lessen any effects to regional groundwater. Along the western portion of the Waste 

Storage Area, the clay layer is generally thinner, for example, under Pit 3 and the C l T e l l  (Table 

1.2-21). It is in these areas that a breach of the pit liner or any other forcing of contaminants into the 

clay layer would pose a greater short-term threat to the regional aquifer. 

Short-term impacts on the perched groundwater are the more likely threat from a liner breach. 

Contaminants will migrate more rapidly through the weathered portion of the glacial overburden and 

through the thin, discontinuous beds of sand and gravel that are present in the glacial overburden. 

The depth of weathering in the glacial overburden varies across the Waste Storage Area from west to 

east. In the western portion, the weathered zone extends approximately 12.2 m (40 ft) below the 

surface, nearly to the top of the regional aquifer. On the eastern side, typical weathering depths are 

2.1 to 4.6 m (7 to 15 ft). The thin discontinuous beds of sand and gravel seem to be more pervasive 

in the northern and eastern portions of the area, near Waste Pits 4,5, and 6. 

The rate of flow for the perched groundwater in the Waste Storage Area is also important when 

considering the short-term impacts on groundwater. Most monitoring wells completed in the glacial 

overburden in the area recover sufficiently within 24 hours to be sampled, but typically do not 

recover fast enough to be sampled the same day as purging. Typical values of measured hydraulic 

conductivities were on the order of 0.3 &day (1 Wday). Because most of the monitoring wells in the 

glacial overburden are completed in zones composed of glkiofluvial materials, this number reflects 

the high end of the range of hydraulic conductivities within the glacial overburden. As discussed in 
the SWCR (DOE 1993c), contaminant migration would be slower than the rate of flow for 

groundwater due to retardation factors. 

Groundwater within the glacial overburden is typically held within the weathered and/or fractured 

clays and silts and within the more permeable sand and gravel lenses and beds. Because these units 

do not yield significant amounts of water, they are considered to be discontinuous perched zones with 

very limited potential for lateral groundwater flow. Therefore, the introduction of contaminants 

through a liner breach is likely to have only localized impacts on perched groundwater. 

Long-term impacts on perched and regional groundwater from Operable Unit 1 remedial actions 

should be beneficial due to the removal of the wastes, contaminated soils, and contaminated perched 

water. Capping and runoff/run+n controls will also help to eliminate contaminated storm water from 

entering Paddys Run and infiltrating through the streambed to the regional aquifer. 
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- ~ ~~ ~ 1.2.2.2.3-Surface Water- - ~~ 

Potential impacts of removal of Operable Unit 1 wastes on Paddys Run are adverse in the short term 

and beneficial in the long term. Rainwater and runoff could erode exposed wastes and soils into 

Paddys Run during removal, but impacts would be minor since much of the runoff would be 

controlled by the Waste Pit Area Runoff Control Removal Action (DOE 1990~). Impacts on the 

Great Miami River as a result of contaminated runoff entering Paddys Run would be minor due to 

dilution. Flow in the river averages over 84.95 m3/s (3000 f&s), compared to a flow range of 5.66 x 

m3/s to 1.13 x lQ1 m3/s (0.2 to 4.0 ftf/s) in Paddys Run. In addition, best management practices 

would be implemented to control erosion during remediation. Long-term impacts of waste removal 

on surface water would be beneficial because the threat of future releases of contaminants by direct 

erosion of the waste pits adjacent to Paddys Run would be eliminated. 

Impacts of waste removal on sediments of Paddys Run and the Great Miami River would be similar 

to impacts on surface water quality. However, contamination of sediment at specific sites in Paddys 

Run is unlikely to be stable due to the highly variable flow regime in the stream and frequent flushing 

out of deposited material. Impacts on the sediment of the Great Miami River are unlikely to be of 

concern due to the dilution of contaminants entering the river from Paddys Run. Beneficial impacts 

on sediment would consist of preventing any future releases from Operable Unit 1 waste areas. 

Operable Unit 1 waste removal would have minor shoh-term impacts on the 100-year floodplain of 

Paddys Run due to removal activities adjacent to the stream. However, waste removal would not 

require permanent construction in the floodplain and would not alter flow patterns or the uses of the 

floodplain. Potential short-term adverse impacts on wetlands adjacent to waste units would consist of 

physical disturbance by heavy equipment and contamination by erosion of exposed waste. However, 

these wetlands are limited to only a few acres. A long-term beneficial impact on these wetlands 

would occur as a result of eliminating the threat of contamination by Operable Unit 1 wastes. 

The capping of contaminated soils that remain in place beneath and surrounding the waste pits could 

require the relocation of Paddys Run, construction within the 1Wyear floodplain of the stream, and 

potential filling and/or rerouting of on-property drainages containing wetland vegetation. Potential 

short-term impacts include adverse effects on water quality of Paddys Run, primarily turbidity and 

contaminants released from disturbed soils and sediment during stream relocation, and loss of 

wetlands. Contaminants would be subject to dilution upon entering Paddys Run and the Great Miami 

River. 
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The on-property disposal of Operable Unit 1 wastes could have short-term impacts on surface water 

and wetlands during construction of the E M .  Potential impacts are associated with contaminated 

runoff and loss of wetlands due to filling or-rerouting of drainageways. One wetland area of 
particular concern is the 1 1-hectare (ha) (21-acre) forested wetland located in the northern part of the 

FEMP property. Long-term impacts are expected to be beneficial because Operable Unit 1 wastes 
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would be treated and isolated from contact with rainwater and runoff, eliminating the transport of 

contaminants to surface water and wetlands. 

1.2.2.2.4 && 8 

The mechanical and/or hydraulic removal of pit wastes and soils poses the greatest short-term threat 

to subsurface soils. Adverse impacts on subsurface soil could result if there is a breach of a pit liner 

during the removal process. The breach could act as a conduit which may allow contaminated water 

and/or waste to migrate into the glacial overburden in higher concentrations and at a faster rate than 
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currently occurs. 13 

Adverse impacts on surface soils could result during waste removal, segregation, and treatment. * 14 

15 

16 

17 

18 

There is the potential for spills to occur during the handling and packaging of waste as well as during 

transport to the treatment facility. Spills would be expected to affect only localized areas, and surface 

soils contaminated by a spill could be excavated and disposed of with the waste material. Therefore, 

impacts on surface soils from spills would likely be minor. 
4 

Long-term impacts on both surface and subsurface soils from Operable Unit 1 remedial actions should 

be beneficial due to the removal of the wastes, contaminated soils, and contaminated perched water. 

Capping and runoff/run-on controls will also help to eliminate contaminants from being transported to 

currently uncontaminated soils through storm water runoff. 
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1.2.2.2.5 Terrestrial Ecoloizy 

Waste removal and treatment activities could result in short-term adverse and long-term beneficial 

impacts on terrestrial ecology. Short-term impacts include the removal and disturbance of vegetation 

and habitat for staging areas, construction of support facilities, and the physical removal of soils. 

Removal of habitat would result in correlated reductions of local wildlife populations. Project-related 

noise and increased levels of human activity could disrupt nearby wildlife and reduce or eliminate use 

of the site by certain wildlife species. Impacts could include flushing behavior and other startle 

effects in nearby wildlife, such as birds and bats; diminished use of habitat and dispersal corridors; 
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short term and would cease after the completion of remedial activities. 

and-disruption_of-aviann_nesting efforts in the area during the spring months. These impacts would be 

8- 
Waste removal and capping of soils left in place in the Waste Pit Area could require realigning and/or 

filling on-property drainages containing emergent wetland vegetation with reductions in associated 

wildlife populations. Potential realignment of Paddys Run could result in the fragmentation of the 

associated riparian corridor. In addition, the realignment of Paddys Run will disrupt or displace 

riparian and potential wetland communities. 

Adverse impacts on state and federal threatened and endangered species that occur or are potentially 

present in or along Paddys Run (Table 1.2-19) could include the removal and disturbance of riparian 

habitat, disruption of breeding activities, and loss of individuals. Long-term beneficial impacts of 

waste removal/treatment of Operable Unit 1 wastes to terrestrial ecology include the elimination of 

present contaminant releases and prevention of any future releases into the environment. A detailed 

survey for threatened and endangered species began in the summer of 1993 and is expected to be 

completed by June 1994. If necessary, a mitigation plan will be developed to avoid impacts to any 

potentially affected species and mitigation commitments will be included in the Record of Decision 

(ROD). 

The on-property disposal of Operable Unit 1 wastes in an EWMF would have impacts on terrestrial 

ecology similar to those discussed above for waste removal and treatment. However, these impacts 

would be more severe because the land area required for disposal of Operable Unit 1 wastes is 

estimated at 61 ha (150 acres). In addition, siting of the EWMF could require realigning or filling of 

on-property drainages containing emergent wetland vegetation, with reductions in associated wildlife 

populations. Adverse impacts on state and federal threatened and endangered species that occur or 

are potentially present on the FEMP site would be similar to those discussed above for waste removal 

and treatment. Long-term impacts associated with on-property disposal include the removal and 

disturbance of vegetation and habitat resulting in correlated reductions of local wildlife populations. 

Long-term beneficial impacts of this strategy to terrestrial ecology include the elimination of present 

contaminant releases and prevention of any future releases. 

1.2.2.2.6 Aauatic Ecology 

Removal and treatment of the waste pit caps and pit wastes could result in short-term adverse impacts 

on organisms living in the wetlands bordering the northern and southern boundaries of the pits, due to 
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potential contaminant runoff and release during these activities. Additionally, rerouting various 

wetland drainages would result in the loss of riparian aquatic habitat and associated organisms. The 

emergent wetland communities on-the fringes of the drainage areas would likely reestablish naturally 

within one to two years after remedial activities are completed (Mitsch and Gosselink 1986). 

However, if the jurisdictional forested wetlands to the northeast and northwest are altered by 

construction activities, reestablishment of wetlands would require active mitigation. Wetlands can 
usually be successfully recreated after a disturbance by sprigging live, native plant species or by 

seeding (Mitsch and Gosselink 1986). The most critical factors for the reestablishment of vegetation 

are depth of sediment and restoration of the hydrological regime. However, attempts at restoring 

forested wetlands by compensatory mitigation have not always been successful (Roberts 1993). 

Revegetation and restoration of the hydrological regime alone may not be adequate to fully restore 

biodiversity of species and ecosystem function to preremedial levels. 

Contaminant runoff and release to Paddys Run and the resulting turbidity during waste removal and 

capping activities could have short-term adverse impacts on aquatic life. However, impacts should be 

mixhized due to the implementation of the Waste Pit Area Storm Water Runoff Control Removal 

Action vable 1.2-1). It is not likely that organisms in the Great Miami River would be exposed to 

toxic levels of contaminants in runoff from Paddys Run, due to the large dilution factor. Performing 

remedial actions when flow in Paddys Run is low or nonexistent would further minimize the risk of 
adversely affecting aquatic organisms. 

0 

Construction of an EWMF could have short-term adverse impacts on wetland organisms due to 

potential contaminant runoff and loss of wetlands from filling or rerouting of the wetland drainages. 

If the EWMF is built in the 10.7-ha (26.58-acre) tract of forested wetland in the northern portion of 

the FEMP site, loss of wetlands would be irretrievable. 
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Waste removal and capping of residual contaminated soils would be beneficial in the long term to 

aquatic organisms by minimizing or eliminating potential exposures to contaminants. 

24 
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I .2.2.2.7 Socioeconomics 26 

Removal of material from the waste pits should not require a large number of workers for 

implementation, and therefore would not affect the local labor market because the Cincinnati 

metropolitan labor market is large (more than 925,OOO) and has a good diversity of occupations. An 
estimate of the number of workers required can be made only after preliminary cost estimates are 
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- pperformed.-There-would-also-be-no anticipated impacts on-@e-local transportation systems as a result 

of waste removal activities because all transport would be on property. There may be on-property 

transportation impacts associated with transport of wastes to and from treatment facilities and the on- 
property disposal site. Removing wastes from the pits would be perceived by the local residents as 
beneficial with reservations concerning potential spills or accidents during the removal process. On- 

property waste removal would not affect any known historic or archaeological resources. A survey to 

identify potential (undiscovered) archaeological resources would be performed prior to disturbance 

and appropriate mitigation implemented. 

The on-property aboveground EWMF design analyzed for this report includes a total of 45 vaults, 

nine to contain dry materials and 36 to contain wet (slurried) materials, and is anticipated to be 

completed over a 20-year period (Parsons 1992). The dry and wet vaults would be constructed 

concurrently, but only one dry vault is estimated to be required and constructed per year. To keep 

pace with the proposed vault filling schedule of 16 years, four to five vaults (wet and dry) would be 
under construction at any one time with an estimated construction period of 18 months for each vault. 

It has been estimated that a crew of 25 workers will be required to construct each vault. Filling 

would be undertaken by three shifts of three-person crews for 24 hours per day, 250 days per year. 

It is estimated that dry vaults would fill in 14 to 16 weeks and wet vaults in four months. Closure of 

the vaults would require a crew of approximately three workers to remove utilities and permanently 

seal entryways. Based on these estimates, labor force requirements for construction of the EWMF 

are low. The maximum labor force required would occur with concurrent construction, filling, and 

closure of wet and dry vaults. Assuming that five vaults are under construction (125 workers), one 

dry vault and one wet vault are being filled (nine workers each), and one wet and one dry vault are 

undergoing closure (three workers each), a maximum of 149 workers would be employed at one time 

for E w - r e l a t e d  activities over the anticipated 16 years required for completion. This figure 

increases to approximately 155 to include supervisory personnel and health and safety technicians for 

each shift. This labor requirement is small compared to the available labor and would not affect the 

Cincinnati metropolitan labor market. Occupational requirements for EWMF construction would be 

readily available in the local market. 

Construction material requirements for the EWMF are substantial (Parsons 1992). Total materials 

estimated to be required for construction of the vaults include 409,419 m3 [535,500 cubic yards bd?] 

of concrete, 96,615 metric tons (106,500 tons) of reinforcing steel, and 1,070,377 m3 (1.4 million 

yd? of site work, which includes backfill with concrete foundation work. This is in addition to an 
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estimated 2,140,754 m3 (2.8 million yd’) of earth fill and more than 1,529,110 m3 (2 million yd’) of 

stone that will be required to be imported to the site to complete earthworks for the structures. Also 

required will be approximately 209,032 m2 (250,000 ydz) of aggregate, 45,151 mz (54,000 yd2) of 

asphalt, and 4281 m3 (5600 ydy of concrete for roads and aprons used during construction, filling, 

and monitoring. Engineering estimates have placed the on-property traffic at 23 concrete trucks per 

day, five steel-bearing trucks per day, and 40 trucks per day to carry backfill and foundation 

materials. Added to this total are approximately 20 trucks per day to carry wastes to the vaults and 

20 for general services, increasing on-property truck movement to 108 per day. During years 9.5 to 

17 of EWMF project operation, when final closure begins, an additional 223 trucks per day will be 

required‘ to carry the estimated 4,052,141 m3 (5.3 million yd’) of soil needed to cover the filled 

vaults. On-property traffic control will be needed to reduce potential problems with cross traffic of 

construction and operational traffic. State and county engineers have requested consultation when 

more than lo00 additional one-way trips (500 truckloads of material) per day are anticipated. 

Assuming that approximately the same number of trucks will be required to transport the material to 

the site as are required to move it around the site, this additional traffic (108 trucks per day) will only 
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exceed these levels when combined with other remediation activities. 16 

The long-term visual impacts of the EWMF may be minimal, based on the existing design, because 

final closure includes covering the vaults with soil and planting the resultant mounds with grass. This 

design describes three mounds rising 4.6 m (15 fi) above existing ground level and covering approxi- 
mately 81 ha (200 acres) along the northern and eastern boundaries of the FEMP site. From the < . -  

south, east, and west, the mounds will be visible for a distance, as they will be constructed on the 

existing high point on the local landscape. During construction and filling of the eastern vaults, 

workers, vaults, and equipment may be visible from State Route 128 and some portions of State 

Route 126. 
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In the long term, the removal of waste from its present location would be beneficial to the local 

‘economy because the threat to human health and the environment would be greatly reduced. 

by providing a negative growth stimulus, thereby lengthening the period of time before commercial 
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However, the existence of a disposal facility in the area may have long-term impacts on the economy n 

28 

and residential development moves into the area. 29 

Potential impacts resulting from waste treatment vary with the treatment used. In situ vitrification 

requires considerable electric power during the process. Contact would need to be made with local 
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electric utilities to assure that the necessaqpower is available with no reduction in service to local 

residential, commercial, and other industrial users. In situ vitrification and incineration could result 

in large quantities of airborne wastecontaminated particles and possibly harmful gasses, if the 

processes are not properly enclosed or vented. This type of emission could have a negative impact on 
the local economy. Waste treatment processes that result in waste reduction or recycling, such as the 

proposed separation of the materials in the waste pits, would have a beneficial long-term impact to the 

local economy. The amount of wastes to be stored locally or transported through the area for 

alternatives involving treatment is lessened, and the recycling or reuse of free release wastes (wastes 

determined to be safe for distributiodrelease to the public or other agencies) could lower remediation 

costs over the long run. Other treatment processes, such as shallow soil mixing and cement-based 

stabilization, would not have an impact on the local economy. 

Cappkg the Waste Pit Area should not affect the local labor market due to the low numbers of 

workers required for implementation. Cap construction could require large amounts of construction 

materials to be transported to the site which could negatively affect transportation systems in terms of 

increased traffic and congestion as well as road deterioration. Capping of the Waste Pit Area would 

not affect any known historic or archaeological resources. In the long term, the waste isolation would 

be beneficial to the local economy because the threat to human health and the environment would be 

greatly reduced. 

1.2.3 OPERABLE UNIT 2 

Operable Unit 2 includes the following waste units (Figure 1.2-2): the Solid Waste Landfill; the Lime 

Sludge Ponds; an Inactive Flyash Pile; an Active Flyash Pile; and the South Field, an area between 

and adjacent to the flyash areas. The contents of the waste units are described below, and volumes 

are provided in Table 1.2-22). A detailed description of the nature and extent of contamination 

associated with Operable Unit 2 is provided in the RI Report (DOE 1992a) that is currently being 

revised. 

Solid Waste Landfill - located on a 1.2-ha (3-acre) tract at the northeast comer of the 
Waste Storage Area and northwest of the former Production Area. It has been reported 
that the landfill consists of an original disposal area, an evaporation pond, and 5 
disposal cells, although aerial photographs and trenching have not yet confirmeed the 
presence or absence of these areas. The Solid Waste Landfill was used through early 
1986 for the disposal of cafeteria wastes, rubbish, and other wastes from nonprocess 
areas. Materials that reportedly have been disposed of at the landfill include: 
nonburnable, nonradioactive solid wastes generated on site; nonradioactive, 
construction-related rubble; nonradioactive asbestos (double-bagged and bulk 
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TABLE 1.222 

OPEXABLE UNIT 2 WASTES 
~ 

surface Area Waste Volume 
Study Area (feet2)(m? oId3>(m3 Types of waste 

Solid Waste Landfill 40,700/3781 19,600/14,985 Cafeteria wastes, sanitary 
rubbish, asbestos, 
construction rubble, medical 
W a s t e s  

North Line Sludge Pond 28,1OO/2611 5500/4205 Spent lime sludge 

South Lime Sludge Pond 28,1OO/2611 1 1,700/8945 Spent lime sludge 

Active Flyash Pile 87,120/8095 58,800/44,956 Flyash, waste oils, 
construction rubble, asphalt, 
masonry, steel, uranium 

construction rubble, asphalt, 
masonry, steel, uranium 

Inactive Flyash Pile 130,680/12,141 78,500/60,018 Flyash, waste oils, 

South Field 479,160/44,515 109,000/83,336 Construction rubble 
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quant i t ies ) ; -medical -was~;-radioact i~e ly-~n~~~ construction rubble; and i 

radioactivelycontaminated soils used to cover exposed wastes. 

Lime Sludee Ponds - consist of two ponds, north and south. The North Lime Sludge 
Pond is an active, unlined pond located southeast of the Waste Storage Area with 
approximate dimensions of 38 m by 69 m by 1.6 m (125 ft by 225 ft by 5.3 ft). This 
pond is approximately 90 percent full, with a freeboard depth of 0.6 m (2 ft), and is 
partially covered with vegetation. Standing water that accumulates in the North Pond is 
periodically pumped from the pond to the general sump. Spent lime sludges (primarily 
limealum and boiler plant blowdown) from the FEMP site water treatment plant 
operations have been conveyed to this active pond. Records do not indicate the routing 
of any hazardous chemicals or radioactive materials to this pond. 
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The South Lime Sludge Pond is an inactive, dry, unlined pond located directly south of 

with vegetation. The use of this pond was similar to that of the North Lime Sludge 
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17 

the north pond. The approximate dimensions of the South Lime Sludge Pond are 38 m 
by 69 m by 3.4 m (125 ft by 225 ft  by 11.2 ft). This pond is retired and overgrown 

Pond. Records again do not indicate the routing of any hazardous chemicals or 
radioactive materials to this pond. 

0 Active Flvash Pile - formerly received flyash from the coal-fired boiler plant at the 
FEMP site. This disposal area is located east of the running track and on the east side 
of the south construction road (Figure 1.2-3). The Active Flyash Pile is a roughly 
hexagonal area of approximately 8094 m2 (87,120 ft?) with a maximum height of 12 m 
(40 ft). The SSOD runs along the southeast side of the area. 

Inactive Flvash Pile - located approximately 914 m (3000 ft) southhoutheast of the 
Waste Storage Area, northwest of the Active Flyash Pile, and west of the South Field. 
The Inactive Flyash Pile, which is no longer used, covers approximately 12,141 m2 
(130,680 ft!) and is sparsely covered with soil and vegetation. 

South Field - located between the Inactive and Active Flyash Piles where construction 
rubble was dumped on the surface of the glacial overburden. The thickness of the fill 
increases at the western and southern edges of the area to approximately 6 m (20 ft), 
because material was dumped down the natural slope of an old meander scar. A review 
of the shallow trenches through the fill indicates that the material is predominantly soil 
with some rock and concrete and only occasional pieces of wood. The construction 
rubble deposited in the South Field contained low levels of radioactive materials. 
Results of trenching activities indicate that the buried materials are within the top 1.2 m 
(4 fl) of soil. 

Data gathered in Operable Unit 2 indicate the areas hold large volumes of solid waste into which 

small volumes of radiological and/or chemical wastes may have been codisposed. A review of the 

RVFS sampling data for the Active and Inactive Flyash Piles and the South Field indicates 

concentrations of uranium-238 in all media (DOE 1992b). 
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1.2.3.1 Leading Remedial Alternative for ODerable Unit 2 

The LRA for Operable Unit 2 is capping each of the waste units with a multimedia cap. Regrading 

of the waste and runoff/run-on controls also would be employed. This alternative would-prevent 

direct contact with the waste and surface transport of waste. This alternative also includes continued 

government ownership of the land to control future land use. The drainage north of the Solid Waste 

Landfill, an emergent wetland area, will require realignment to implement this LRA. For the lime 

sludge ponds, a shallow-soil mixing technology will be used before capping. South FieldlFlyash 

Area, Paddys Run, and the SSOD are identified as floodplains and will require realignment. The 

following processes will occur: 

C a ~ ~ i n g  - The closure cap will be designed and constructed using a low-permeability 
clay layer, a flexible membrane layer, a natural drainage layer, and a vegetative cover. 
All cap units will be contoured to grades that promote drainage, while minimizing the 
effects of waste subsidence and storm water erosion. Shallow soil mixing employing 
cement and/or soils will be applied to the materials with lime sludge ponds to stabilize 
the waste material before placement of the capping system. 

Runoff/Run-on Control - Runoff control features remove storm water from the operable 
unit area and run-on control features direct storm water away from the closed facility. 
Control can be accomplished using site contour grading, vegetation, diversion, scales 
and ditches, as well as physical devices including weirs, baffles, and lined 
sedimentation basins. 

Biointrusion barrier - A biointrusion barrier may be added to the cap between the 
vegetative cover and the drainage layer. This barrier could consist of a 0.6 m (2-ft)- 
thick layer of cobbles and would be designed to preclude deep-rooting plants and 
burrowing animals from damaging the flexible membrane liner and low-permeability 
clay liner. A filter layer would be placed on top of the biointrusion barrier to limit soil 
migration into this layer. 

1.2.3.2 Environmental Co nseauences for ODerable Unit 2 Remediation 

Potential impacts on air quality, groundwater, surface water, soils, terrestrial and aquatic ecology, 

threatened and endangered species, and social systems from implementation of the LRA for Operable 

Unit 2 are discussed in this section. 

1.2.3.2.1 Air Ouality 

A primary concern associated with air quality impacts is the entrainment of fugitive dust that could 

contain large amounts of radionuclides. Radionuclidmntaminated fugitive dust could result from 

excavation and construction activities associated with the realignment of drainage and runoff control 

systems, included in each alternative for all six waste areas. Fugitive dust could result from 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

5 r:i 9 
1-2-85 



FEMP-OU4FS-5 DRAFT FWAL 
December 1993 

~ ~~construction-operations-that would be required for-capping for all waste areas. The in-place - ~- 

stabilization of the lime sludge ponds could also result in fugitive dust. 

Best management practices that are proposed for the control of fugitive dust include wet suppression, 

which is used to control fugitive dust emissions resulting from excavation, demolition, and 

materials/soils handling. With the implementation of this best management practice, the individual 

and cumulative air quality impacts of the waste unit alternatives should be minor. Existing air 

monitoring stations in and around the FEMP site would be used to monitor concentrations of airborne 

particulates. The air monitoring system for the FEMP site is described in detail in the SWCR (DOE 

1993b). 

I. 2.3.2.2 Groundwater 

Because this alternative for Operable Unit 2 would leave the wastes in place, the short-term impacts 

on groundwater would be essentially the same as those of the no-action alternative. As capping of the 
units progressed, less rainfall would come in contact with the waste, less leachate would be formed 

within the Solid Waste Landfill and the Lime Sludge Ponds, and less contaminated storm water runoff 

would be formed at the South Fieldmlyash Area. This would then have beneficial short- and long- 

term effects on both perched and regional groundwater. 

1.2.3.2.3 Surface Water 

Short-term adverse impacts on Paddys Run could result from the release of contaminants into runoff 

during cap construction activities and from the rerouting of on-property drainageways. These impacts 

would likely be minor since best management practica would be in place to capture runoff and 

sediment migration. Short-term adverse impacts on Paddys Run could result if capping of the South 

Fieldmlyash Piles requires the relocation of the stream. Impacts would be associated with increased 

turbidity and the disturbance of contaminated soils and sediment. Long-term impacts of capping 

would be beneficial because rainwater and runoff would be prevented from coming into contact with 

waste and transporting contaminants to Paddys Run. Impacts on Paddys Run sediment would be 

similar in magnitude to impacts on surface water. However, contamination of sediment at specific 

sites in Paddys Run is unlikely to be stable due to the highly variable flow regime in the stream and 

frequent flushing out of deposited material. Beneficial impacts on sediment would consist of 

preventing any long-term releases of Operable Unit 2 contaminants to Paddys Run. 
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The capping of the flyash piles and the South Field would not have an adverse impact on the Great 

Miami River during construction because runoff control measures would be in place. Long-term 

impacts would be beneficial due to decreased contaminant loading to Paddys Run. The capping of the 

1 

2 

- 3 ’  

Solid Waste Landfill could release contaminants to Paddys Run during the rerouting of the 

drainageway north of the landfill. Long-term impacts would be beneficial because rainwater and 

runoff would be prevented from coming into contact with waste and transporting contaminants to the 

river. Potential impacts of capping on sediment would be correlated with impacts on surface water in 

Paddys Run, but would be minor due to dilution. Beneficial impacts on sediment would consist of 

preventing any long-term releases of Operable Unit 2 contaminants to the Great Miami River. 

Short-term minor impacts on the SSOD could result due to runoff during capping of the Active Flyash 

Pile. Long-term impacts would be beneficial because rainwater and runoff would be prevented from 
coming into contact with waste and transporting contaminants to the ditch. Impacts on sediments in 

the SSOD would be correlated with impacts on surface water quality. Beneficial impacts on sediment 

would result from the prevention of any long-term releases of Operable Unit 2 contaminants to the .i 

SSOD. 

The capping of the Solid Waste Landfill would require the rerouting of an emergent wetland drainage 

area north of the landfill. This would result in the short-term loss of approximately 0.08 ha (0.2 

acres) of wetland. Runoff/run-on control measures would be in place during cap construction to 

prevent the transport of waste unit material to the drainage. Long-term impacts of this alternative 

would be beneficial because releases of waste material to the drainage would be prevented. The 

potential relocation of Paddys Run for capping of the South FieldElyash Piles would alter flow and 

drainage pattern within the floodplain of the stream. 

1.2.3.2.4 &&s 

The shallow soil mixing in the Lime Sludge Ponds could result in spills that could have minor 

localized impacts on surface soils in the area. Soil contaminated by a spill could be cleaned up with 

the spill, thereby eliminating the potential for contaminant migration. 

Long-term impacts on both surface and subsurface soils from Operable Unit 2 remedial actions should 

be beneficial. Once the units are capped, rainfall infiltration into the waste units would be 

substantially reduced. This would reduce the amount of leachate formed in the units and reduce the 
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migtation_of-contaminants-into-the-subsurface-soils ._Also,_the_wastes_would-be_isolated-~om.storm~--l~ 

water runoff, preventing contaminant migration through runoff to adjacent surface soils. a 
1.2.3.2.5 Terrestrial Eco logy 3 

The capping of the Solid Waste Landfill, Lime Sludge Ponds, the Flyash Piles, and South Field would 

result in the short- and long-term disturbance and removal of approximately 2 ha (5.0 acres) of 

increased levels of human activity, which could disrupt nearby wildlife and reduce or eliminate use of 

4 

s 

6 

7 

introduced grassland and riparian habitat. Capping would also result in project-related noise and 

the site by certain wildlife species. Impacts could include flushing behavior and other startle effects a 

in nearby wildlife, such as birds and bats; diminished use of habitat and dispersal corridors; 

disruption of avian nesting efforts in the area during the spring months, and reductions in local 

wildlife populations. A beneficial impact of capping Operable Unit 2 waste units would be the 

9 

10 

11 

long-term prevention of releases of Operable Unit 2 contaminants into the environment. 12 

The capping of the Solid Waste Landfill would require realigning the drainage north of the landfill, 

resulting in the removal of emergent wetland habitat and reductions in associated wildlife populations. 
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Potential realignment of Paddys Run and the SSOD for capping of the Flyash Piles and South Field 

would result in the removal of successional and riparian woodland along the stream, with reductions 

in associated wildlife populations. Adverse impacts on state and federal threatened and endangered 

species, which occur or are potentially present at the FEMP site (Table 1.2-19), could include removal 
and disturbance of riparian habitat along Paddys Run, disruption of breeding, and loss of individuals. 

Beneficial impacts would include elimination of any present contaminant releases and prevention of 

any future releases. A detailed survey for threatened and endangered species began in the summer of 

1993 and be is expected to be completed by June 1994. 

1.2.3.2.6 Aauatic Ecology 

As described in Section 1.2.3.2.3, there would be short-term losses of approximately 0.08 ha (0.2 

acres) of emergent wetlands and associated organisms north of the Solid Waste Landfill due to the 

rerouting of this drainage to install a cap. Based on the results of various recent studies, wetland 

vegetation and fauna would probably reestablish naturally in the relocated drainage within a year after 

remedial activities are complete, resulting in no net loss of wetland, as described in Section 1.2.2.2.6. 

The aquatic organisms in the wetland areas in the vicinity of the lime sludge ponds could be affected 

by equipment mobilization, siting of support facilities, and stabilization and capping activities. Short- 
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term impacts include excessive dust accumulation on riparian vegetation and turbidity in the 

drainages. The long-term impacts could be loss of the wetlands in the drainages. 

If realignment of Paddys Run and the SSOD is required to implement this alternative, it could have a 

major affect on aquatic organisms and their habitats in Paddys Run. There would be losses of 

riparian and aquatic habitat and associated species due to the destruction of the stream banks and bed. 
If the stream banks were actively reestablished and the area were revegetated with natural species, 

habitat loss would only occur ih the short term. Increased stream turbidity and contaminant exposure, 

resulting from construction runoff and relocation activities, could also adversely affect aquatic species 

in the short term. These impacts would be greatly reduced if construction activities were conducted 

in the dry season. 

1 

2 

Remedial activities are not expected to have any adverse impacts on aquatic organisms in the Great 

Miami River due to the large dilution factor. In the long term, Operable Unit 2 remediation would be 

11 

12 

I. 13 beneficial to aquatic organisms by minimizing or alleviating exposure to contaminants. 

1.2.3.2.7 Socioeconomi 14 

Employment for the pro:sed Operable Unit 2 capping alternatives varies based on task scheduling 15 

and the skills required. Capping activity for the South Field has the highest anticipated employment 16 

of the waste areas in Operable Unit 2, with an estimated 80 crew members required during the 17 

project. This requirement would not affect the Cincinnati metropolitan area labor market, which is in ;.I. 18 

excess of 925,OOO workers. Some of the occupations needed include electricians, drivers, machinery 

operators, carpenters, cement masons, plumbers, and pipe fitters. As discussed in the SWCR (DOE 

1993b), a majority of the essential skilled workers would be available in the Cincinnati metropolitan 

area labor market. However, some of the required highly skilled workers may be in shorter supply, 

such as Class 6 welders and electricians who work with power lines. These workers would have to 

be brought to the site on either a permanent or temporary basis, or local personnel would have to be 

19 

20 

21 

22 

23 

24 

trained for these highly skilled positions. 25 

Because a large number of workers should not be expected to permanently relocate to the Cincinnati 

area as a direct result of the Operable Unit 2 remediation, there is no expected indirect impact to the 

local housing or service economies. A modest short-term impact should be expected to affect the 

service and housing economies close to the FEMP site, especially those associated with food and 

personal services and temporary housing. In the long term, there would be no anticipated impacts on 
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- the local orregional economies- One sectorof-the local economy that would experience direct ~ 

impacts would be wholesale and retail sales, with particular emphasis on the provision of construction i 
materials such as concrete, aggregate, and lumber. Indirect impacts on employment in these sectors 

would also be likely. 4 

3 

Both state and county transportation officials felt that a notification to their offices of any anticipated 

heavy use (over lo00 one-way trips) of the roadways within their jurisdictions would be beneficial. 

In that event, local supervisors would more frequently inspect for heavy wear. The transport of 

construction materials to the FEMP site would create direct short-term impacts on the local area in 
terms of increased traffic congestion, increased noise, and road degradation. The impacts on the local 

roadways in terms of total weight to be transported to the FEMP site vary by waste unit. With the 

exception of the Solid Waste Landfill, capping requires greater amounts of materials than other 

alternatives. The material requirements for capping range from a low of 24,896 tons for the Solid 

Waste Landfill to a high of 454,320 tons needed for capping the South Field. Remediation of the 

South Field would have the greatest potential for a negative impact to the roadways. 

In terms of the short-term impacts on the roadways and traffic patterns caused by number of trips to 

the FEMP site, the number of truck trips is based on the estimated time for completion. With a 

potential for a total 28,496 trips to the site and an equal number of return trips that would average 

219 daily one-way trips, the capping alternative for the South'Field presents the greatest potential for 

negative impacts of the waste units. 

No long-term impacts would be expected on schools, health care facilities, housing, emergency and 

protective services, and water and wastewater treatment systems. 

Archaeological surveys will be performed prior to disturbance and appropriate mitigation 

implemented. Future NEPA documentation will include detailed discussion of any potential impacts 

on these resources. As previously mentioned, the rainbow arch bridge over Paddys Run on Willey 

Road may be affected by transport of materials to the FEMP site. 
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1.2.4 OPERABLE UNIT 3 n 

Operable Unit 3 includes the former Production Area and all above-ground and below-ground 28 

production-associated facilities and equipment encompassing structures, utilities, drums, tanks, solid 
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waste, waste, product, thorium, effluent lines, wastewater treatment and fire training facilities, scrap 

metal piles, feedstock, and coal pile. The facilities involved are shown in Figures 1.24 and 1.2-5. 

1 

2 

The production of uranium metal products at the FEMP site involved a series of chemical and 

metallurgical conversions that occurred in nine specialized plants within Operable Unit 3. A number 

of other buildings housed support operations. Each of these facilities had a distinct purpose, resulting 

conveyance, storage, and containment units associated with the respective facilities. The potential 

contaminants resulting from production activities are listed in Table 1.2-23. 

3 

4 

S 

6 

I 

8 

in important differences in the process operations, chemical forms, and types of individual 

Solid waste materials associated with uranium metals production are presently stored on property in 

steel drums awaiting further processing or off-property disposal at approved facilities. These wastes 

include oils, sludges, contaminated combustibles, filter cake, off-specification uranium or thorium 

tetrafluoride, and reject uranium trioxide. The drums sit on various pads and in warehouses and are 

9 

10 

11 

12 

inspected weekly. Contents of deteriorated drums are repackaged. Other wastes, stored in drums on. 13 

contained surfaces, include spent degreasing solvents and material contaminated with P a s .  14 

1s Estimated volumes of potentially contaminated materials are listed by component in Table 1.2-24. ~ 

1.2.4.1 Leading Remedial Alternative for ODerable Unit 3 16 

The LRA for Operable Unit 3 involves the removal, treatment/decontamination, and disposal of 17 

18 

19 

contaminated materials to reduce the potential for contaminant migration. Decontamination and 

treatment residues would require further treatment and disposal. Contaminated materials will be 

disposed of in an on-property engineered above-ground disposal facility, and clean materials will be 

free released for reuse or recycling. This facility would be located on FEMP site property within the 

EWMF study area (Figure 1.2-13). The selection of this LRA is based on limited characterization and 

engineering study data and may change. This alternative also includes continued federal ownership of 

the land to control future land use. The following processes would occur: 
- ~ - . .  . - -  - - . _  

Removal - Buildings and structures will be mechanically removed in a health protective 
fashion and in compliance with ARARs. Waste segregation technologies will be 
employed to facilitate waste handling, treatment, packaging, and dispositioddisposal. 
Limited in-place decontamination is anticipated for all materials exhibiting gross 
removable contamination in order to reduce worker exposures and minimize off- 
property release during demolitioddismantlement. Soils will be removed using 
mechanical equipment and processed as described in the Operable Unit 5 LRA (Section 
1.2.6). Equipment, drums, waste, and product will be removed, treated, andor 
packaged to meet risk-based PRGs and ARARs. 
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Radionuclides 
Isotopic d u m  
Isotopic thorium 
Isotopic plutonium and 241 
Radium226 and 228 
Neptunium-237 
Ame~icium-241 
Cesium-137 
Strontium90 
Lead-210 
Polonium-210 
Technetium-99 
Alphae ta  Screening 

TAL Inorganics 
Aluminum 
Antimony 
AlWXliC 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Iron 
Lead 
Magneaium 
Manganese 

Nickel 
Potaasium 
Selenium 
silver 
Sodium 
Thallium 
Vanadium. 
zinc 
Cyanide 

copper 

Mercury 

TCL Semivolatile Organics 
1,2-Dichlorobenzene 
1,2,4-Trichlombenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobne 
2Chloronapthalene 
2Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroanilene 
2-Nitrophenol 
2,2-Oxybis-(l-chloroprane) 
2,4Dichlorophenol 

2,4-Dimethylphenol 
2,4-Dinitmphenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6Tnchlorophenol 
2,6Dinitrotoluene 
3-Nitroadine 
3,3-Dichtorobenzidine 
4-Bromophenyl-phenyl ether 
4-Chlor0-3-methylphenol 
4-Chloromihe 
4-Chlorophenyl-phenyl ether 
4-Methylphenol 
4-Nitroadine 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2Chlomethyl) d e r  
bis(2-Chloroethoxyl) methane 
bis(2-EthyIhexyl)phthaMe 
Butylbenqlphthalate 
Carbazole 
Chryzene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-mtylphthalate 
F k o r a n t h ~  
HUOreIlf3 

H e x a c h l m b n e  
Hexachldutadiene 
Hexachlorocy clopentadiene 
Hexachloroehne 
Ideno( 1,2,3-cd)pyrene 
Isophorone . 

Nitrobeazene 
N-Nitrod-adipropylanine 
N-NitromdiphenyIamine 
Pentachlorophenol 
Pbenanttrrene 
Pbeilol 
pyrene 

Napthalene 

TCL PCBs 
Arochlor-1016 
Arochlor-122 1 
Arochlox-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 

TCL Volatile Organks 
1 , l - D i c h l d a n e  
1, 1 - D i c h l d e n e  
1 , 1 , 1-Trichloroehne 
1,1,2-Trichloroehne 
1,1,2,2-Te&achloroethane 
1 , 2 - D i c h l d a n e  
1,2-Dichlohene (total) 
1,2-Dichlor0ppane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichlmmethane 
Bromoform 
Bromomethane 
Carbondisult6ed 
Carbon tetrachloride 
Chlmbemme 
Chloroethane 
Chorofoxm 
Chloromethane 
&1,3-Dichlompropene 
Dibmmochloromethane 
Ethyl benzene 
Methylene chloride 

TetrochloroetheXh? 
Toluene 
Total xylenea 
trans-l,3-Dicld-e 
Trichlomethene 

styrene 

Vinyl chloride 

TCLP Metalp 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
silver 
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TCLP Semivolatile Organics 
1,4-Dichl-e 
2,4-Dinitrotoluene 
Hexachlmbenzene 
Hexachloroethane 
Hexacblorc+l,3-butadiene 
Nitrobenzene 
Pentachlorophenol 
Pylidine 
2,4,5-T~chl0?0phe~101 
2,4,6Trichlorophenol 
OXlt%3Ol 

mcresOl 
pc-1 

TCLP Volatile Organics 
Benzene 
Carbon tetrpchlorde 

chlorobenzene 
Chlmform 
2-Butanone 
1,2-Dichl- 
1,1-Dichl-y1ene 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

%quested only in components with history of cyanide usage. 
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Waste Treatment/Decontamination-Treatment-options for containerinxiwaste-andbulk b soil materials include the application of a wide range of technologies commensurate 
with the large quantities and types of waste and product materials in Operable Unit 3. 
Treatment options for containerized waste and bulk material include soil washing, 
cement-based stabilization, and vitrification. Equipment and building materials will be 
decontaminated, employing a range of available technologies including dry concrete 
scabbling, acid washing, and grit blasting. Soils will be treated as described in the 
Operable Unit 5 LRA. Ongoing treatability programs for the other four FEMP site 
operable units may provide important information pertinent to a number of the 
envisioned Operable Unit 3 waste types. Additional treatability studies are envisioned 
to support Operable Unit 3 to demonstrate the effectiveness of specific treatment and 
decontamination options. 

On-ProDerty DisDosd - Following treatment, volume reduction, and/or packaging, the 
resultant stable waste will be transferred from a temporary holding area to an on- 
property disposal facility at the FEW site. The disposal facility would include a series 
of above-ground reinforced concrete vaults, which will be underlain by a leachate 
collection and detection system and covered by a multimedia cap. 

FreeRelease/Recv cle - Decontamination will be employed to the extent practical to 
maximize reuse and recycling of materials and minimize the requirement for disposal. 
Materials meeting free release criteria of DOE Order 5400.5 may be distributed for 
recycling or reuse to commercial vendors or disposed of at public landfills. Some 
materials may be released to other DOE facilities for controlled recycling arid reuse. 

1.2.4.2 Environmental Co nseauences for ODerable Unit 3 Remediation 

Potential impacts on air quality, groundwater, surface water, soils, terrestrial and aquatic ecology, 

threatened and endangered species, and social systems from implementation of the LRA for Operable 

Unit 3 are discussed in this section. 

1.2.4.2.1 Air Ouality 

A potential for short-term, adverse air quality impacts exist due to waste removal, waste treatment, 

decontamination, and disposal/recycle activities proposed for Operable Unit 3. The constituents of 

concern include wind-blown, contaminated dust and volatilized contaminants, especially those 

generated from treatment residues that require further treatment and disposal. 

Waste removal by mechanical means can generate airborne particulate matter (e.g., contaminated 
dust) which will disperse in the downwind direction. Plumes of particles will be at or near ambient 

temperature and will, therefore, travel near ground level and could be subject to inhalation by 

workers. Particles eventually settle to the ground, but could remain suspended long enough to be 

carried across the FEMP property boundary. Waste treatment activities pose a potential for release of 

gaseous contaminants, as well as dry stabilizing materials during materials handling. On- or off- 
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property disposal of unconfined waste, if any, would present a potential for fugitive dust release as 
the waste is loaded onto trucks, transported, and unloaded at the EWMF or at a selected off-property 

_ _  disposal site. _ _  . ._ 

Dust suppression can be used to control fugitive dust emissions, and it can be accomplished by a 

variety of methods that reduce contact between wind and potential airborne particles. The most 

common method is some form of liquid or surfactant (such as water or asphaltic compounds) which 

can be sprayed over soil surfaces to form crusts or to bond particles together. 

If vitrification is used in the treatment processes, short-term, adverse air quality impacts could result 

from the off-gas generated. Also, the process could generate small amounts of particulate matter as 
the conductive mixture of flaked graphite and glass frit is applied to the waste before electrode 

insertion. A hood placed over the vitrified waste can be used to control particulates and to direct the 

gaseous effluents to an off-gas treatment system, if necessary. 
- -* 

The proposed waste removal, treatment, decontamination, and disposal processes will have little or no 

adverse long-term impacts on air quality in the region of the FEMP site because of comparatively 

rapid settling velocities of particulate matter and rapid dilution of volatilized gases in the ambient air. 

Disposal of the wastes in an EWMF or off-property disposal facility should present no long-term 

adverse impacts on air quality, because the wastes will be prepackaged and not exposed to wind 

erosion. 

I .2.4.2.2 Groundwater 

The removal of buildings, structures, and contaminated soils in the former Production Area poses the 

greatest short-term threat to groundwater quality. If, during the removal processes, contaminants are 

dispersed onto the ground surface, they could migrate into the glacial overburden through infiltration 

during rainfall or become part of contaminated storm water runoff. 
- 
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Infiltration of contaminants through the glacial overburden is the most likely threat to groundwater 

quality during the removal processes. The glacial overburden beneath the former Production Area 

ranges from 7 m to 12 m (23 to 40 ft) thick (DOE 199Ob). Due to the thickness of this layer, short- 
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term impacts from infiltration would likely be confined to the perched groundwater. n 
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The general pattern indicated by borinas in the former Production Area is that there are very-few 

sand lenses under the eastern half of the former Production Area. Those that are present are small 

and discontinuous as compared to those under the western half. The southwest portion of the former 

Production Area is generally underlain by weathered clays resting on interhgering silt and sand 

lenses. The combination of deep weathering and the presence of relatively high permeability silt and 

sand results in a zone of relatively high vertical and lateral permeability. Therefore, perched 

groundwater is pervasive in this area. This is also the area that is likely to experience the greatest 

short-term impacts from infiltration of contaminants during structure removal processes. 

Mitigation measures would be necessary to minimize contaminant releases during the 

demolitioddismantlement of buildings and structures; therefore, it is unlikely that contaminants would 

be available in sufficient quantities to have long-term impacts on the perched groundwater. 

Storm water runoff controls at the site have been upgraded and continue to be upgraded through 

ongoing removal actions. For contaminants to migrate to the Great Miami Aquifer through storm 

water runoff, the contaminated runoff must reach Paddys Run or the SSOD and then must infiltrate 

through the streambeds to the aquifer. It is unlikely that contaminants introduced to the storm water 

from removal of structures in the former Production Area would migrate by this pathway to the 

aquifer in quantities sufficient to produce noticeable impacts. 

The removal of contaminated structures from the former Production Area, along with waste treatment 

and decontamination, should have beneficial long-term effects on both perched and regional 

groundwater due to the removal of contaminant sources. 

1.2.4.2.3 Surface Water 

Potential adverse impacts on surface water could occur from the release of contaminants into runoff 

during demolition and removal. Long-term impacts would be beneficial because Operable Unit 3 

wastes would be isolated from rainwater and runoff, eliminating the potential transport of 

contaminants to surface water and wetlands. 

Indirect short-term impacts of waste removal could occur as a result of building demolition, waste 

removal, and packaging activity on the site. Impacts would be associated with runoff transporting 

contaminants to surface water. Adverse impacts of waste removal on sediments would be correlated 
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with impacts on surface water quality. Beneficial impacts on surface water and sediments would 

consist of preventing any long-term releases from Operable Unit 3 waste areas. 

Short-term adverse impacts of waste removal on wetlands in drainages adjacent to Operable Unit 3 
would consist of physical disturbance by heavy equipment and contamination by erosion of exposed 

waste. However, these wetlands are limited to a few acres. Long-term beneficial impacts on these 

wetlands would occur as a result of eliminating future contamination by Operable Unit 3 wastes.' 

Disposal of contaminated Operable Unit 3 material could be at an on-property EWMF or at an off- 
property facility. On-property disposal could have short-term impacts on surface water and wetlands 

during construction of the EWMF. Potential impacts are associated with contaminated runoff and 

potential loss of wetlands due to filling or rerouting of drainageways. One wetland area of particular 

concern is the 20-ha (50-acre) forested wetland located in the northern part of the FEMP property. 

Long-term impacts are expected to be beneficial because FEMP site wastes would be treated and 

isolated from contact with rainwater and runoff, eliminating the transport of contaminants to surface. 

water and wetlands. 

Off-property disposal would have a beneficial impact on surface water and wetlands because wastes 

would be removed from the FEMP site and transported to an approved facility for final disposal. The 

transport of contaminants to surface water would be eliminated. 

1.2.4.2.4 && 
The mechanical removal of buildings and other structures in the former Production Area poses the 

greatest short-term threat to surface soils. Loose contamination on the structures could be released 

with dust during removal processes and be dispersed onto the ground surface. However, steps would 

be taken to minimize contaminant releases during the demolition of buildings and structures. This 

would include removing loose contamination from the buildings. Also, much of the surface soil 

currently covering the former Production Area would be excavated and treated under the Operable 

Unit 5 remedial activities. Therefore, the impacts on surface soils from the removal of buildings and 

structures should be minimal. 

If contaminants remain on the ground surface for extended periods of time, infiltration of rainwater or 

storm water runoff could cause migration of the contaminants into the subsurface soils. Judging from 

existing conditions, it is unlikely that major impacts on the subsurface soils would occur. Figure 
r c a  3 L I  
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1.2-14 shows uranium concentration contours for surface soils in the former Production Area. Figure 

1.2-15 shows uranium concentration contours for soils at a depth of 0.5 to 0.9 m (1.5 to 3.0 fi). A 
comparison of these two figures shows that uranium concentrations decrease sharply with depth, 

indicating that the transport of uranium through the soil is minimized by retardation factors. 

The removal of contaminated structura from the former Production Area, along with waste treatment 

and decontamination, should have beneficial long-term effects on both surface and subsurface soils 

due to the removal of contaminant sources. 

1.2.4.2.5 Terrestrial Eco logy 

Demolition and removal could result in short-term adverse impacts on terrestrial ecology. These 

impacts are associated with project-related noise and increased levels of human activity, potentially 

disrupting nearby wildlife and reducing or eliminating use of the site by certain wildlife species. 

Impacts could include flushing behavior and other startle effects in nearby wildlife, such as birds and 
bats; diminished use of habitat and dispersal corridors; and disruption of avian nesting efforts in the 

area during the spring months. The above impacts would be short term and would cease after the 

completion of remedial activities. No habitat is expected to be removed or disturbed during waste 

removal or treatment. Long-term beneficial impacts of waste removal/treatment on terrestrial ecology 
include the elimination of present contaminant releases and prevention of any future releases into the 

environment. 

The on-property disposal of Operable Unit 3 wastes in an EWMF would result in short-term and 

long-term adverse and long-term beneficial impacts on terrestrial ecology. Short-term impacts 

associated with this strategy include the removal and disturbance of vegetationhabitat for staging 

areas and construction of support facilities. Removal of habitat would result in correlated reductions 

of local wildlife populations. Siting of the EWMF could require realigning and/or filling on-property 

drainages containing emergent wetland vegetation with reductions in associated wildlife populations. 

Adverse impacts on state and federal threatened and endangered species that occur or are potentially 

present on the FEMP site could include the removal and disturbance of habitat, disruption of breeding 

activities, and loss of individuals, depending on the location of an EWMF. A detailed survey for 

threatened and endangered species began in the summer of 1993 and is expected to be completed by 

June 1994. If necessary, a mitigation action plan will be developed to avoid impacts to any 
potentially affected species and mitigation commitments will be included in the ROD. 
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Long-term impacts associated with on-property disposal include the removal and disturbance of 

vegetation and habitat, resulting in correlated reductions of local wildlife populations. Long-term 

beneficial impacts of this strategy on terrestrial ecology include the elimination of present contaminant 

releases and prevention of any future releases. 

1 

2 

3 

4 

1.2.4.2.6 Aauatic Ecolom 

Due to the mechanical removal of contaminated soils, a small possibility exists that aquatic organisms 

in Paddys Run could be affected in the short term via release of contaminant flow from the SSOD. 
Performing remedial activities when flow in this drainage is low or nonexistent would reduce or 

eliminate any potential adverse effects on aquatic organisms in Paddys Run. The emergent wetland 

drainages at the northern boundary of Operable Unit 3 are likely to be adversely affected in the short 

term as a result of physical disturbance during the removal, treatment, and decontamination of various 

facilities. If the affected area is fairly small, the wetland community in the drainages would likely 

soon recover naturally after activities are completed. Construction of an EWMF could also have 

short-term adverse affects on organisms in Paddys Run from runoff, resulting in high turbidity. 

Aquatic organisms in adjacent wetland areas could also be adversely affected if wetland drainages are 
filled or rerouted (see Section 1.2.2.2.6). The 20-ha (SO-acre) tract of forested wetland in the 

northern portion of the FEMP site is of particular concern since loss of wetlands would be 

irretrievable. 

I .2.4.2.7 Socioeconomics 

Waste removal alternatives do not usually require a large numbers of workers for implementation 

and, therefore, would not affect the local labor market. The crew size and number of crews required 

for this activity for Operable Unit 3 have yet to be determined. Impacts on the local economy would 

have to be assessed in the NEPA documentation for Operable Unit 3. There would be no anticipated 

impacts on the local transportation systems resulting from building and structure removal activities. 

On-property traffic is expected to be disturbed during demolition activities. Removing the structures 

and buildings would be perceived by the local residents as beneficial with reservations concerning 

potential accidents or contaminant releases during the removal process. Removal of buildings and 

structures on the FEMP site would not affect any known historic or archaeological resources. 

Archaeological surveys will be performed prior to disturbance and appropriate mitigation 

implemented. In the long term, this removal would be beneficial to the local economy because the 

threat to human health and the environment would be reduced, and visual impacts would be reduced. 
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- Potential impa_-resulting.from-waste treatment vary with the treatment-used.-In situ-vitrification - 

requires considerable electric power during the process. Contact would need to be made with local 

electric utilities to assure that the necessary power is available with no reduction in service to local 

residential, commercial, and other industrial users. In situ vitrification and incineration could result 

in large quantities of airborne wastecontaminated particles and possibly harmful gasses, if the 

processes are not properly enclosed or vented. This type of emission could have a negative impact on 
the local economy. Waste treatment processes that result in waste reduction or recycling, such as the 

proposed separation of Operable Unit 3 materials, would have a beneficial long-term impact to the 

local economy. The amount of wastes to be stored locally or transported through the area for 

alternatives involving treatment is lessened and the recycling or reuse of free release wastes (wastes 

determined to be safe for distributiordrelease to the public or other agencies) could lower remediation 

costs over the long run. Other treatment processes, such as shallow soil mixing and cement-based 

stabilization, would not have an impact on the local economy. 

- 

The impacts arising from the construction of an on-property disposal facility would be similar to those 

discussed under Operable Unit 1, Section 1.2.2.2.7. 

1.2.5 ODerable Unit 4 

Waste units in Operable Unit 4 consist of: two earthen-bermed concrete silos (Silos 1 and 2) 

containing K-65 residues, which are high-specific-activity, radium-bearing residues resulting from the 

pitchblende refining process; one concrete silo containing metal oxides (Silo 3); and one unused 

concrete silo (Silo 4). All silos are located south of the Waste Pit Area (Figure 1.2-1). The domed 

waste storage silos measure 24 m (80 ft) in diameter, 11 m (36 ft) high to the center of the silo dome, 

and 8 m (27 ft) to the top of the vertical walls. The walls are 0.2-m (8-in)-thick concrete as are the 

outer part of the domes, which taper to 0.1 m (4 in) in thickness at the center. Silos 1 and 2 are 
surrounded by an earthen berm to a height of approximately 7.9 m (26 ft), while Silos 3 and 4 are 
free-standing . 

Silos 1 and 2 were used for the storage of radium-bearing residues formed as by-products of uranium 

ore processing from 1952 to 1959. Waste raffinates were pumped into the silos, where the solids 

would settle. The free liquid was decanted through a series of valves placed at various levels along 

the height of the silo wall. Settling and decanting continued until the silos were filled to 

approximately 1.2 m (4 ft) below the top of the vertical wall (Table 1.2-25). The concentration of 

-1- ~- 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

FERJOU4~~W.'WP9%I.21213J93 12:- 1-2-102 



.. - - 

December 1993 

TABLE 12-25 

- 
OPERABLE UNIT 4 WASTES 

~ - -  

Volume (yd?(rn3 

Component silo 1 silo 2 silo 3 
~ ~ 

Bentonite/Grout Cover 465/356 411/314 NA' 

K45 Residues 429 1/328 1 372012844 NA 

Calcine NA NA 520013976 

Structures 460/352 4601352 4601352 

Material Below Silos and 2301176 60146 50013 82 
Bermsb 

Contaminated Soil 

Totald 
30,000"/4664 NA NA 

544614164 465 113556 6 160/47 10 

'NA=Not Applicable. 
bIncludes gravel, asphalt, clay, pipes, and decant sump tank. 
Total for Silos 1 and 2. 
dDoes not include contaminated soil. a 

i 
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each radionuclide at_each~of~the~l6~~~monitoring-sites-de~s-the-vol~es-and-~es-of-waste 

associated with Operable Unit 4. 

Corrective actions have been performed to maintain the integrity of Silos 1 and 2. These included 

repairing the walls and constructing a berm on a 1-1/2 to 1 slope (mid-1960s) and enlarging the berm 

to a 3 to 1 slope in the early 1980s. In 1985, a structural assessment was performed that revealed 

that the walls and base slab were structurally stable and could function as a containment of dry solids 

for a period of 10 to 15 years. However, the center 6-m (204) section of the dome was determined 

to be structurally unsound for a load greater than the existing static load. Remedial actions taken 

since 1985 include placement of protective covers constructed of steel and plywood over the center 

portion of each silo dome; 0.08 m (3 in.) of rigid polyethylene foam topped by a 45-mil waterproof, 

ultraviolet-resistant, urethane-finish coating was placed over each silo dome in 1987 to provide 

weather protection and insulation. A Radon Treatment System was implemented for this project to 

reduce radiation exposure to the workers during the installation process. In 1991, a layer of bentonite 

clay was inserted over the residues in Silos 1 and 2 to reduce radon levels in the silos and to provide 

protection in the event of silo dome collapse. This was done under a removal action. 
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Silos 3 and 4 were constructed in 1952 and were designed to receive dry materials only. Waste 16 e 
raffinate slurries from refinery operations were dewatered in an evaporator and spray calcined to 

produce a dry waste form for storage in the silo. The waste was blown in under pressure to fill Silo 

3, but Silo 4 was never used and remains empty today (DOE 1993~). A detailed description of the 

17 

18 

19 

20 

21 

nature and extent of contamination associated with Operable Unit 4 is provided in the RI Report 

(DOE 1993b), and a summary appears in Section 1.0 of the FS Report. 

1.2.5.1 Preferred Alternative for herable Unit 4 22 

There are three preferred subunit alternatives for the remediation of Operable Unit 4. The preferred 23 

alternative for the contents of Silos 1 and 2 involves the removal of the contents, stabilization by 

vitrification or cement stabilization, and off-site disposal at NTS. The preferred alternative for Silo 3 

contents is identical to the Silos 1 and 2 contents alternative. The final preferred alternative involves 

Silos 1 and 2 subsoils, decant sump tank, process piping, and the process piping trenches. Waste 

would be packaged and disposed of in a disposal facility constructed on property. More detail on 

24 

25 

26 

27 

28 

29 

the removal, decontamination, and on-property disposal of Silos 1,2, 3, and 4 structures, berms, 

these alternatives is provided in Section 4.0 of the FS Report for Operable Unit 4. 
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1.2.5.2 Environmental Co nseuuences of ODerable Unit 4 Remediation 1 

This section summarizes the environmental impacts of the leading remedial alternative for the contents 

of Silos 1,2,3,  and 4-and for theassociatedstructures ~d krmL The detailed impact analyses are 
provided in the long-term and short-term effectiveness evaluations in Section 4.0 of the FS Report for 
Operable Unit 4. 5 

2 

3 

4 

1.2.5.2.1 Air Ouality 

Potential short-term impacts of Operable Unit 4 remedial activities include fugitive dust and 

’ emissions, resulting from transportation and construction, and releases of waste from Silos 1, 2, and 3 

during waste removal. Fugitive dust and emissions would be controlled by routine mitigative 

measures, as described in Section 4.0 of the FS Report and Section 1.2.2.2.1 of this appendix. Any 

by conducting waste removal activities through a potential for waste releases would be mlntmlzed 

glove bag, within which negative pressure would be maintained. Air within the glove bag would be 

circulated through the Radon Treatment System and High Efficiency Particulate Air (HEPA) filters to 

further ensure that no contaminants could be released to the outside air. 

. .  . 

Long-term impacts of removing wastes from Silos 1, 2, and 3 would be beneficial by eliminating 

potential releases of radon and other contaminants to the air. Upon completion of the remedial 

action, Operable Unit 4 would contribute very little of the carcinogenic risks associated with the post 

remediation site. Less than four percent of radionuclide emissions would come from Operable Unit 4 

under current land use scenarios. One of the major pathways identified in the Operable Unit 4 

CRARE (Appendik K) is the inhalation of dusts. However, because the majority of the contaminants 
of concern would be removed off site or isolated in vaults, residual risks associated with the Operable 

Unit 4 material would be expected to be minimal. 

1.2.5 -2.2 Groundwater 

No short-term impacts on groundwater are expected as a result of implementing - the preferred 

alternative for Operable Unit 4. Long-term impacts would be beneficial by eliminating any potential 

releases of Operable Unit 4 constituents to groundwater. Existing groundwater monitoring systems at 

the FEW site would be used to detect any impacts of Operable Unit 4 remediation on groundwater, 

allowing appropriate corrective actions to be taken. Upon completion of the remediation of Operable 

Unit 4, impacts to groundwater from Operable Unit 4 residual contaminants would be minimal. 
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1.2.5.2.3 Surface Water 1 

Potential short-term impacts of Operable Unit 4 remedial activities on Paddys Run include fugitive 

dust and runoff from berm soils and disturbed areas. These impacts would be minimized by good 

engineering practices and runoff controls, as described in Section 4.0 of the FS Report. Long-term 

impacts would consist of eliminating Silos 1,2, and 3 as potential sources of contamination. Current 

impacts of Operable Unit 4 on the Great Miami River are minimal and would be expected to remain 

so during and after remediation. 

1.2.5.2.4 

Removal of wastes from Silos 1, 2, and 3 would temporarily disturb approximately 4.3 ha (10.6 

acres) of soils. These areas would be regraded and returned to their previous condition following 

remediation. Construction of a disposal facility for the berm soils and silo structures would result in 

the permanent disturbance of approximately 4.7 ha (11.6 acres) of soils, 0.7 percent of the land area 

of the FEMP site. No impacts are anticipated on the regional geology of the area as a result of 

Operable Unit 4 remedial activities. 

1.2.5.2.5 Terrestrial Eco low 

Removal of wastes from Silos 1,2, and 3 and the subsequent disposal of the silo berms and structures 

on the FEMP site would result in the short-term disturbance of approximately 4.3 ha (10.6 acres) and. 

the long-term loss of approximately 4.7 ha (11.6 acres) of terrestrial habitat. The areas subject to 

short-term disturbance would be regraded and returned to their previous grassland condition. No 

threatened or endangered species are known to be present in the areas that would be disturbed. A 

detailed survey for threatened and endangered species began in the summer of 1993 and is expected to 

be completed by June 1994. If necessary, a mitigation action plan will be developed to avoid impacts 

to any potentially affected species, and mitigation commitments will be included in the ROD. 

1.2.5.2.6 Aauatic Ecoloey 

Potential impacts on aquatic organisms would be indirect impacts on surface waters. As described in 
Section 4.0 of the FS Report and Section 1.2.5.2.3 of this appendix, short-term impacts on surface 

water would be * sd by good engineering practices and runoff controls. Long-term impacts 

would be beneficial by eliminating any potential exposure of aquatic organisms to Operable Unit 4 

constituents. 

* * 
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1.2.5.2.7 Socioeconomics 

No major short-term or long-term impacts on the local economy, transportation, or land use are 

expected as a result of implementing the preferred altemativeS for Operable Unit 4. The Operable 

Unit 4 Remedial Action could result in a minor increase in the FEMP site work force on a temporary 

basis. In addition, truck traffic to and from the site could increase by approximately 90 truck trips 

per work day for the duration of the remedial action. This traffic would result in some increases in 

dust and noise adjacent to the site. An archaeological survey would be performed for areas 

potentially affected by Operable Unit 4 remedial activities. Any areas determined to be of 

significance from a cultural resources standpoint would be managed consistent with the requirements 

of the National Historic Preservation Act and the Ohio Historic Preservation office. This 

management would minimize any impacts of Operable Unit 4 remediation on cultural resources. 
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1.2.6 OPERABLE UNIT 5 12 

The components of Operable Unit 5 include groundwater, surface water, soils, sediment, flora, and 

fauna and are described in detail in the SWCR (DOE 1993~). 

13 

14 

15 

Estimates of the quantities of 

groundwater and soil requiring remediation will be provided in the RI Report for Operable Unit 5. 

0 1.2.6.1 Leadine Remedial Alternative for Operable Unit 5 16 

The LRA for Operable Unit 5 involves the extraction of contaminated groundwater, treatment at an 17 

on-property facility, and discharge of the treated effluent to the Great Miami River through the newly 18 

constructed effluent line. Treatment residuals will be disposed of in an on-property engineered 19 

20 

21 

22 

above-ground disposal facility. The LRA also involves the excavation of contaminated sediment/soils 

necessary to meet risk-based PRGs and ARARs, transport to an on-property location for treatment 

using a fluidized soil washing technique, and returning the treated materials as backfill. The soil 

washing fluids will be recycled and the removed contaminants will be stabilized and disposed of in the 

on-property facility, which would be located within the EWMF study area. This alternative also 

assumes continued federal ownership of the land to control future land use. The following processes 

would occur: 

Groundwater Extraction - Five recovery wells, installed in the regional aquifer as part 
of the South Plume removal action, will be supplemented with several additional wells. 
Each well is estimated to produce a average flow rate of 0.04 m3/s [650 gallons per 
minute (gpm)]. Groundwater extraction will continue until risk-based PRGs and 
ARARs for the regional aquifer are met. 
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F!erched-groundwater-will-be-extracte&using-fiench-drains;a- wellpoint-system;and-p- 
extraction wells. Perched groundwater extraction will continue until risk-based PRGs 
and ARARs for perched groundwater are met. 

Groundwater Treatment - Groundwater treatment will include a carbon adsorption 
pretreatment step, followed by precipitation for metals removal, ion exchange for 
uranium removal, and sludge dewatering. The system may be designed to process up 
to 0.5 m3/s (8000 gpm), reducing contaminant concentrations to levels necessary to 
meet risk-based PRGs and ARARs. The treated water will be discharged to the Great 
M i d  River, and the sludge generated by the treatment system will be stabilized as 
necessary and disposed of in an on-property disposal facility. 

Soil Removal - Soils will be excavated using traditional heavy construction equipment 
and techniques. Some deviations from standard excavation techniques may be 
necessary for excavation around and under facilities that may remain after Operable 
Unit 3 remediation. Soils in the contaminated zones will be excavated to meet risk- 
based PRGs and ARARS. .Those excavated soils that contain constituents below the 
remediation goals (based upon analysis) will be separated and used as backiill. 

Waste/Soil Treatment - After removal, the soils may go through solids processing 
(sorting, shredding, and/or compaction) to facilitate transport and on-property 
stockpiling for treatment by soil washing. The soil washing process will extract 
uranium and organidinorganic contaminants from the sedimenthoil using a liquid 
medium as the washing solution. Following the initial sorting and preparation in a 
rotating drum or a vibrating screen device, the larger pieces of soil/sediment are placed 
in a countercurrent chemical extractor. Here, additional washing fluid is passed 
countercurrent to the soil/sediment flow, removing the contaminants. The treated solids 
are then dewatered. The remainder of the process is a multi-step treatment for removal 
of contaminants from the washing fluid prior to its recycling. Although the treated 
soils and sediments can be safely backfilled at the FEMP site, the treatment sludges will 
contain concentrated contaminants and will require disposal in an on-property disposal 
facility. 

On-ProDertv DisDosd - Following treatment, volume reduction, and paclcagiing, the 
resultant stable waste will be transferred from a temporary holding area to an on- 
property disposal facility. The disposal facility is envisioned to include a series of 
above-ground reinforced concrete vaults, which will be underlain by a leachate 
collection and detection system and covered by a multimedia cap. 
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1.2.6.2 Environmental Conseauences for @erable Unit 5 Remediation 

threatened and endangered species, and social systems from implementation of the LRA for Operable 
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Potential impacts on air quality, groundwater, surface water, soils, terrestrial and aquatic ecology, 

Unit 5 are discussed in this section. 
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1.2.6.2.1 Air Ouality 1 

The excavation and removal of contaminated sediment could generate short-term contaminant-laden 

fugitive dust. The amount of fugitive dust generated would depend upon waste characteristics, such 

as waste constituents and moisture content; meteorological factors, such as wind speed and 

atmospheric density; and other site conditions such as particle-size distribution and the extent of 

2 

3 

4 

5 

6 vegetative cover. Wet suppression can be used to control fugitive dust. 

Long-term impacts to air quality associated with Operable Unit 5 could result from airborne emissions 
of residual (i.e., post-remediation) contaminants originating from site-wide soils. The Operable Unit 

4 CRARE (Appendix K) has evaluated the potential for residual cancer risks to on-site and off-site 

receptors under various scenarios for use of the FEMP site after remediation. Based on the results of 

the CRARE, site-wide soils will contribute over 99 percent of the radiological emissions after 

completion of the remedial action. However, the risks levels associated with radiological emissions 

and the inhalation pathway are within the target range of lob to 104 for the majority of receptors 

using a current land use or a future land use whereby the government owns the land. Under a future 

land use scenario where the FEMP site would be privately owned, risks associated with the inhalation 

of particulates containing uranium give risks above the lo' for on-property receptors only. 

I. 2.6.2.2 Groundwater 

The LRA for Operable Unit 5 includes the removal and treatment of contaminated groundwater, 

specifically regional groundwater in the South Plume and perched groundwater in the areas of Plant 

2/3, Plant 6, Plant 9, and the Pilot Plant. A potential negative impact associated with the removal 

process would be the slight risk of vertical migration of contaminants during the construction of 

extraction wells within the contaminant plume. However, well construction techniques, such as using 

casing during the drilling process, are designed to minimize this possibility, and any additional 

migration of contaminants should be reversed once extraction is begun. 
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The possibility of subsidence occurring as a result of the dewatering of sands, silts, or clays in the 

Great Miami Aquifer is remote. Groundwater fills pore spaces and does not provide a support 

structure; therefore, dewatering would not change the engineering capacity of sediments to support 

their own weight or overburden. In addition, groundwater elevations naturally fluctuate from season 
to season without subsidence occurring. 
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- - - - ~mping-and-treatment-of-the contaminated-regional groundwater-in the South-Plume-should-stop-the- -- -- 1 - - 

continued migration of the plume. Pumping and treatment of the perched groundwater in the former 

Production Area should reduce existing levels of hazardous constituents being supplied to the aquifer 

and reduce the risk of further migration within the glacial overburden. These are beneficial short- 

and long-term impacts on groundwater. 

The removal of contaminated soils will also have both short- and long-term beneficial impacts on 
groundwater by removing the source of contaminants. Based on findings in the Operable Unit 4 

CRARE, residual uranium in site-wide soils would be the primary contributor to long-term cancer 

risks through the groundwater pathway. However, in general, these long-term residual risks are well 

within the target range of lob to 104 under all scenarios. This pathway is evaluated in the Operable 

Unit 4 CRARE and will be evaluated in more detail in the Operable Unit 5 FS/PP-NEPA Evaluation. 

1.2.6.2.3 Surface Water 

Potential adverse impacts on surface water could occur from erosion of contaminated soils into 

surface waters, excavation of contaminated sediments, and physical disturbance and contamination of 

wetlands. Long-term impacts would be beneficial because contaminated Operable Unit 5 soils and 

sediments would be isolated from rainwater and runoff, and contaminated groundwater in the aquifer 

would be prevented from reaching the Great Miami River over the long term. 

Impacts on surface water are not anticipated as a result of extraction of contaminated groundwater 

because the water would be treated prior to discharge to the river. Long-term beneficial impacts on 
surface water would consist of prevention of any future discharge of contaminated groundwater in the 

regional aquifer to the Great Miami River, and elimination of present contaminant releases via erosion 

and runoff from contaminated soils. 

Removal of Operable Unit 5 soils would have only minor impacts on surface water quality. Impacts 

from removal of contaminated sediments from the SSOD and Paddys Run could be major, but 

temporary, if a heavy rainfall occurred during removal. Excavation of Contaminated soils and 

sediments would have minor short-term impacts on the 100-year floodplain of Paddys Run, but 

excavation activities would not alter flow patterns or the uses of the floodplain. 
> 

The on-property disposal of excavated soils and sediment could have short-term impacts on surface 

water and wetlands during construction of the EWMF. Potential impacts are associated with 
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contaminated runoff and potential loss of wetlands due to filling or rerouting of drainageways. One 

wetland area of particular concern is the 20-ha (50-acre) forested wetland located in the northern part 

be treated and isolated from contact with rainwater and runoff, eliminating the transport of 

contaminants to surface water and wetlands. 

1 

2 
- 

of the FEW property. Long-term impacts are expected to &-beneficial because contaminants would - 3 

4 

5 

1.2.6.2.4 && 
Impacts on surface soil from the Operable Unit 5 LRA would be limited to the soil removal and 

treatment processes. Overall, these processes would be beneficial to soils. The only short-term 

negative impact may be from spills during transport of contaminated soils to the treatment facility. 

These spills could have minor localized impacts on surface soils. However, soil contaminated by a 

spill could be cleaned up along with the spill, eliminating the potential for contaminant migration. 

The removal of contaminated soils would have a beneficial effect on subsurface soil due to the 

removal of contaminant sources. Pumping and treatment of the contaminated perched and regional 

groundwater should stop contaminant migration in the subsurface soils. 

0 1.2.6.2.5 Terrestrial Em l o q  

Groundwater remediation is not expected to fesult in adverse impacts on terrestrial ecology. Removal 

and treatment of Operable Unit 5 soils and contaminated sediment from the SSOD and Paddys Run 

would result in short-term adverse and long-term beneficial impacts on terrestrial ecology. Short-term 

impacts include the removal and disturbance of vegetationhabitat for staging areas and the physical 

removal of soils. Removal of habitat would result in correlated reductions of local wildlife 

populations. Project-related noise and increased levels of human activity could disrupt nearby wildlife 

and reduce or eliminate use of the site by certain wildlife species. Impacts could include flushing 

behavior and other startle effects in nearby wildlife, such as birds and bats; diminished use of habitat 

and dispersal corridors; and disruption of avian nesting efforts in the area during the spring months. 

The above impacts would be short term and would cease after the completion of remedial activities. 

Long-term beneficial impacts include the elimination and future prevention of exposure of terrestrial 

organisms to contaminated soils and sediments. 

The on-property disposal of Operable Unit 5 soils and sediments in an EWMF would result in 
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short-term and long-term adverse and long-term beneficial impacts on terrestrial ecology. Short-term 

impacts include the removal and disturbance of vegetation and habitat for staging areas and 
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cons~ction-of-support -facilities .-Removal-of-habitat-would-result-in-coKelated-reductions-of-local-~ --- 
wildlife populations. 

Siting of the EWMF would require realigning or flling of on-property drainages containing emergent 

wetland vegetation with reductions in associated wildlife populations. Adverse impacts on state and 

federal threatened and endangered species that occur or are potentially present on the FEMP site 

could include the removal and disturbance of habitat, disruption of breeding activities, and loss of 

individuals, depending on what areas require excavation and where the EWMF is sited. A detailed 

survey for threatened and endangered species began in the summer of 1993 and is expected to be 

completed by June 1994. If necessary, a mitigation action plan will be developed to avoid impacts to 

any potentially affected species and mitigation commitments will be included in the ROD. Long-term 

impacts associated with on-property disposal include the removal and disturbance of vegetation and 

habitat, resulting in correlated reductions of local wildlife populations. Long-term beneficial impacts 

of this alternative to terrestrial ecology include the elimination and future prevention of exposure of 

terrestrial organisms to contaminated soils and sediment. 

1.2.6.2.6 Aauatic Ecoloev 

No short-term adverse impacts on aquatic ecology are anticipated as a result of groundwater 

remediation because the water would be treated before discharge. In the long term, preventing 

contaminated groundwater from release to the Great Miami River would be beneficial by eliminating 

any potential exposure. 

The excavation and removal of contaminated sediments from several sections of Paddys Run and the 

SSOD could have short-term impacts on aquatic organisms, including potential exposure to 

contiiminants, increased turbidity, and physical destruction. However, the areas excavated would be 

fairly short, approximately 31 m (100 ft) in length, and repopulation sources would exist upstream 

and downstream in Paddys Run. Sediment excavation is expected to have minor, short-term impacts 

on aquatic organisms in the Great Miami River, primarily from turbidity. Dilution of Paddys Run 

flow into the river would likely minimize any impacts. 

I. 2.6.2.7 Socioeconomis 

Groundwater remediation would not have any impact on the local labor force or transportation 

systems. However, implementation of intensive pump-and-treat techniques could have a significant 

effect on the well yield in thesurrounding areas. It would have a long-term beneficial impact on the 
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local economy by allowing the previous users of the nowcontaminated portions of the Great Miami 

Buried Valley Aquifer to use wells again and by allowing additional withdrawal from that portion of 

the aquifer for additional residential, commercial, or industrial use.- Any impacts the contamination 

has had on development in the area would be nullified in the long term, while short-term impacts on 
development would continue. Groundwater remediation would not affect any known or previously 

undiscovered historic or archaeological resources (Ball 1991). 

The removal of contaminated soils and sediment in Operable Unit 5 would not require a large number 

of workers for implementation and, therefore, would not affect the local labor market. There would 

also be no anticipated impacts on the local transportation systems as a result of soil and sediment 

removal. Removing contaminated soils and sediment from their current locations would be perceived 

by the local residents as beneficial, with reservations concerning potential spills/accidents during the 
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- 3  

4 
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6 

removal process. On-property soil and sediment removal would not affect any known historic or 

archaeological resources. Archaeological surveys would be performed prior to disturbance and 

appropriate mitigation implemented. In the long term, the removal of waste would be beneficial to 

the local economy because the threat to human health and the environment would be reduced. 
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Potential impacts resulting from waste treatment vary with the treatment used. waste treatment 16 
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processes proposed for Operable Unit 5 would not have an impact to the local economy. The impacts 

arising from the construction of an on-property disposal facility would be similar to those discussed _. 
under Operable Unit 1, Section 1.2.2.2.7. 
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1.3.0 CUMULATIVE IMPACTS OF PROPOSED ON-PROPERTY ACTIONS 1 

When describing all the potential impacts arising h m  remedial activity, it is important to address the 

possible impacts arising from concurrent implementation of activities. Simultaneous implementation 

of remediation projects for LRAs at all of the operable units could multiply the impacts resulting from 

the remediation of a single waste unit or operable unit. Current scheduling indicates that Operable 

Units 1, 2, 4, and 5 have the potential for concurrent implementation, as do Operable Units 1, 3, and 5 

(Figure 1.3-1). In addition to these possible overlaps are the activities associated with the on-property 

engineered above-ground disposal facility and other site-wide facilities. Detailed assessments of the 

potential impacts to air quality, groundwater, surface water, terrestrial and aquatic ecology, threatened 

and endangered species, local economy, transportation, and social systems, as well as cultural 

resources arising from remedial strategies, are available in Attachment 1.1. 

1.3.1 ATR QUALITY 
Cumulative air quality impacts are based on projected emissions resulting from LRAs for all operable 

units at the FEW site. The emissions of primary short- and long-term concern, with respect to 

ambient air, involve the re-entrainment of contaminated fugitive dust and the volatilization of toxic 

chemicals. 

Remedial alternatives that involve in situ procedures, such as capping, have little or no impact on 

ambient air. However, waste removal activities and alternatives that involve substantial waste handling 

have the potential to generate fugitive dust contaminated with radionuclides and other waste 

constituents. These activities include ground clearing, excavation, demolition, cut-and-fill operations, 

loading/unloading trucks, heavy equipment traffic, and wind erosion of disturbed areas. During 

periods of turbulent wind conditions, particles of disturbed surface materials (e.g., contaminated soil) 

can become resuspended in ambient air and be subject to inhalation by on-property and/or off-property 

receptors. The amount of dust resuspended depends on wind speed and other site conditions such as 

soil moisture, particle size, and vegetative cover. Resuspended particles are then carried downwind to on- 

and/or off-property receptors. 

0 

Additional potential airborne pollutants associated with remedial activities at the FEW site include 

inorganic constituents, volatile organics, semivolatiles, PCBs, dichlorodiphenyl trichloroethane 
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(DDT), herbicides, radionuclides, and radon. Emissions of these pollutants could result from the 

removal and handling of volatile or semivolatile wastes, waste segregation activities, and vitrification 

processes. 
~ - _ _  __ - - - _ _  - - 

The impacts associated with the generation of fbgitive dust and the volatilization of toxic chemicals 

tend to be short term. Cumulative air quality impacts that would occur during phases of remedial 

activity at the FEMP site would include pollutants generated off property as well as those generated on 

property. Though there are no major sources of pollutants in the vicinity of the FEMP site, there 

would be substantial amounts of transportation-related pollutants generated off property by the large 

number of trucks necessary to supply construction materials for the EWMF (described in detail in 

Section 1.2.2.2.7). In addition to pollutants generated on property by EWMF construction, filling, and 

closure, the cumulative air quality impact would also depend on (1) the remedial alternatives chosen, 

(2) the remediation schedule (e.g., the extent of simultaneous remedial activities across the FEMP 

site), (3) the mitigating measures or controls chosen, and (4) their effectiveness. Typical control 

methods for various remedial activities and qualitative evaluations of their effectiveness, advantages, 

and disadvantages are included in Attachment 1.1, Table 1.1-3. 

The potential for long-term residual risks associated with the F E W  site in a post remediation 

condition has been evaluated in the Operable Unit 4 CRARE (Appendix K). The findings of the 

CRARE have identified the inhalation of dusts as a major pathway of concern with respect to long- 

term cancer risks. The primary source of radionuclide emissions associated with the site in a post 

remediation condition are from site-wide soils remaining in Operable Unit 5 .  However, the 

carcinogenic risks associated with a 70-year lifetime exposure for the various land-use scenarios were 

calculated to be within the target range of 10“ to lo4 in almost all non-resident cases. Only the land 

use scenario involving on-property residential fanner receptors gave risks above the lo4 level. 

1.3.2 GROUNDWATER 

Adverse impacts to both the perched groundwater and the regional aquifer would not be increased by 

concurrent remedial activities. The possibility of contaminant migration to the aquifer exists during 

any remedial activity, whether the activities are performed individually or concurrently. The rate at 

which contaminants are supplied to the regional aquifer may be increased with concurrent remediation 

activities, but the overall contaminant load would remain the same. 

1 

2 

3 
. ._ 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

~0U4FSILAW.WP996AI3/12/13193 1045am 
5 4 0  

1-3-3 



FEMP-OU4FS-5 DRAFT FINAL 
December 1993 

and/or isolated from infiltration of rainwater and runoff, preventing the migration of contaminants to 

perched groundwater and the regional aquifer. 

The findings of the Operable Unit 4 CRARE (Appendix K) have identified the consumption of 

drinking water as a major pathway of concern. Groundwater modeling in the CRARE predicts that the 

highest cancer risk in this pathway would be associated with residual uranium leaching from site-wide 

soils. However, the carcinogenic risk levels associated with the groundwater pathway under the 

various land-use scenarios are within the target risk range of 10" to lo4 in all cases. I 

1.3.3 SURFACE WATER 

The simultaneous implementation of LRAs could increase the potential impacts on surface water 

expected from implementation of a single project. Impacts on the quality of surfkce water in Paddys 

Run could result during the capping of Operable Unit 2 waste units; during the removal, treatment, 

and on-property disposal of Operable Unit 1, 3, and 5 wastes; and during the removal, decontamina- 

tion, and on-property disposal of Silos 1, 2, and 3 structures, benns, and soils in Operable Unit 4. 

These impacts would be associated with: contaminated runoff entering Paddys Run; erosion of 

exposed wastes and subsequent influx of contaminated soils into the stream during waste removal and 

capping; excavation of contaminated sediments; and turbidity resulting from relocation of portions of 

the stream. Long-term cumulative impacts on surf' water quality in Paddys Run would be 

beneficial because FEMP site wastes would be isolated from rainwater and runoff, eliminating the 

transport of contaminants. No cumulative impacts on the Great Miami River are anticipated due to 

dilution of contaminants in Paddys Run upon entering the river. 

Cumulative impacts on wetlands could result from the loss of the 10.76-ha (26.58-acres) palustrine 

forested wetland in the northern part of the property, added to the loss of an additional 3.76-ha (9.32 

acres) of emergent wetlands in drainages within and adjacent to disturbed areas and wetlands affected 
by contaminated runoff during waste removal and construction activities. Cumulative impacts on the 

100-year floodplain of Paddys Run could result h m  relocation of portions of the stream associated 

with capping of contaminated soils that remain in place beneath and surrounding the waste pits and 

associated with the capping of the Flyash Piles and South Field. 
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1.3.4 TERRESTRIALECOLOGY 

- - 
1.3.4.1 Vegetation 

Cumulative impacts on vegetation could result h m  short- and long-term removal and disturbance of 

habitat associated with capping of Operable Unit 1 contaminated soils and Operable Unit 2 waste 

units; construction of staging areas, support facilities, and the EWMF; and general physical disturbance 

of soils. The capping of Operable Unit 2 waste areas would result in the removal of between 8 and 10 

ha (20 and 25 acres) of introduced grassland and successional and riparian woodland habitats. 

Construction of an on-property EWMF to dispose of wastes fiom Operable Units 1, 3, 4, and 5 would 

result in the permanent loss of approximately 81 ha (200 acres) of habitat. Construction of an interim 

storage facility would have a similar impact, although restoration may be possible once wastes are 

removed fiom the FEMP site. This estimate of a 89 ha to 91 ha (220 to 225 acre) loss of habitat will 

increase when the preliminary estimates of land usage for Operable Units 1 and 4 are taken into 

account. In the long term, the cumulative impacts of FEMP site remedial activities will be beneficial 

due to the prevention of releases of contaminants into the environment. 

- 
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1.3.4.2 Wildlife 15 

Concurrent implementation of remediation activities could have impacts on wildlife primarily through 16 

the short- and long-term removal and disturbance of habitat as described above, with correlated . 17 

I8 
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23 

reductions in local wildlife populations. Cumulative impacts on wildlife would differ h m  the impacts 

time, adjacent undisturbed areas could provide refuges for displaced wildlife. These "safe" areas 

would not be available if activities are simultaneous. Cumulative project-related noise and increased 

levels of human activity could disrupt nearby wildlife to a greater degree than individual actions and 

of these same LRAs considered separately. For example, if remedial activity were spread out over 

would reduce or eliminate wildlife use in most areas of the FEMP site. 

Capping of contaminated Operable Unit 1 soils and Operable Unit 2 waste units would require 

realigning portions of Paddys Run, resulting in the hgmentation of the riparian corridor along the 

stream. In the long term, the cumulative impacts of FEMP site remedial activities would be beneficial 

due to the prevention of releases of contaminants into the environment. 
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1.3.5 AQUATIC ECOLOGY 28 

Cumulative impacts on aquatic organisms h m  remedial actions involve the potential contamination of 

Paddys Run, the Great Miami River, and various drainageways and floodplains in wetland areas. 
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~otentially-~ected-aquatic-organisms-include-fish~invertebrates~~phibians~reptil~~~~emi~ 

aquatic species, such as muskrats. Acute or chronic exposure of aquatic species to toxic contaminants 

and radionuclides may result in the local reduction or extinction of a particular species population, or 

severely reduce reproductive efficiency. Additionally, physical impacts on aquatic habitat resulting 

fiom remedial activities would adversely affect aquatic populations. Loss of habitat or contaminant 

3 

4 

5 

6 exposure could also lead to a reduction in species biodiversity. 

Levels of contaminants could increase to potentially toxic concentrations in Paddys Run and wetland 

drainage areas fiom soil erosion and runoff during concurrent waste removal, stabilization, and 

isolation activities for Operable Units 1, 2 and 5. Additionally, destruction of aquatic habitat in these 

areas fiom capping of waste areas in Operable Units 1 and 2 and the excavation of contaminated 

sediments for Operable Unit 5 would adversely affect organisms residing in this area. Small affected 

areas in Paddys Run and the wetland drainages resulting fiom isolated remedial actions would 

probably recover quickly, but recovery fiom simultaneous impacts over a larger area would likely 

require a much longer time to restabilize. Adverse cumulative impacts on aquatic organisms could be 

substantially mitigated by diversion and collection of runoff. The simultaneous removal and treatment 

of wastes fiom the Operable Unit 3 former Production Area and remedial activity for Operable Units 1 

and 5 would not substantially contribute to the impacts on aquatic organisms. 
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Waste removal, stabilization, and isolation activities for Operable Units 1, 2, and 5 could result in 

exposure and increased turbidity. These impacts would not likely result in long-tern adverse effects, 

given the large dilution factor. 
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short-term adverse effects on aquatic species associated with the Great Miami River fiom contaminant 

Waste removal, stabilization, and isolation activities conducted for Operable Unit 1 and the Solid 

Waste Landfill in Operable Unit 2, combined with the concurrent siting of an on-site storage facility 

or an EWMF in this area of the site, would likely result in short-term adverse cumulative impacts on 

the organisms in the wetland drainages in this area. Long-term negative effects on aquatic organisms 

could be minimized if the areas were revegetated after completion of the activities. Of particular 

concern is the 20-ha (50-acre) tract of forested wetlands in the northern portion of the FEMP site. 

The cumulative effects would be beneficial in the long term by reducing or eliminating exposure to 

wastes. 
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1.3.6 THREATENED AND ENDANGERED SPECIES 

Cumulative impacts on threatened and endangered species include the potential loss of habitat, 

disruption of breeding activities, and loss of individuals. In the event that the riparian corridor along 

Paddys Run is hgrnented, potential Indiana bat (Mjtoris sodulis) habitat, classified as fair to good, 

could be lost. The statelisted endangered slender finger-grass (Digitaria firiformis) and mountain 

bindweed (Polygonum cilinode) have been observed in this corridor and could also be adversely 

affected. The relocation of portions of Paddys Run due to capping of Operable Unit 1 contaminated 

soils and Operable Unit 2 waste units could have short-term adverse impacts on Sloan's crayfish 

(Orconectes sloanii), a state-listed threatened species that has been observed in Paddys Run. In the 

long term, the cumulative impacts of FEMP site remedial activities will be beneficial due to the 

prevention of releases of contaminants into the environment. 

1.3.7 SOCIOECONOMICS 

Simultaneous implementation of remediation projects for all of the operable units could multiply the 

impacts resulting h m  the remediation of a single waste unit or operable unit. Operable Units 1, 2, 4, 

and 5 have the potential for concurrent implementation as do Operable Units 1, 3, and 5 .  The 

following is a discussion of potential impacts of concurrent remedial activity at the FEMP site on the 

local economy, land use, transportation systems, community services, and cultural resources. 

- 

1.3.7.1 Economic Activity 

The maximum number of workers that would be required for implementation of LRAs for each 

operable unit is expected to be small. For example, preliminary estimates of labor requirements for 

Operable Unit 2 range fiom less than 10 to 80 workers. Although the scope of work may be large, 

the work is usually expected to be completed by multiple small crews working over a long period of 

time. For example, the labor force required to construct the on-property disposal facility is an 

estimated maximum of 155 persons per day over the 20-year life span of the project. More specific 

impacts on the local economy will be estimated as detailed cost estimates are made and will be 

reported in subsequent operable unit feasibility studies. 

One sector of the local economy that would experience direct impacts resulting h m  remedial activity 

at the FEMP site would be wholesale and retail sales, with particular emphasis on the provision of 

construction materials such as concrete, aggregate, and lumber. These impacts would be most felt 

with the initiation of capping and on-property disposal or storage alternatives. For example, 

construction material requirements for the EWMF are substantial (Parsons 1992). Total materials 
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_ _ _  __- estimated-to be-required-for-construction-of the vaUltS iiiclcde 409i4 1 9-m3-(535300 Td’) T f c o E r e K  

96,615 metric tons (106,500 tons) of reinforcing steel, and 1,070,377 m’ (1.4 million yd’) of site 

work, which includes backfill with concrete foundation work. This is in addition to an estimated 

2,140,754 m’ (2.8 million yd’) of earth fill and over 1,529,110 m’ (2 million yd’) of stone that would 

be required to be imported to the site to complete earthworks for the structures. Also required would 

be approximately 209,032 m2 (250,000 yd2) of aggregate, 45,150 m2 (54,000 yd2) of asphalt, and 4682 

m2 (5600 yd2) of concrete for roads and aprons used during construction, filling, and monitoring. 

Although current construction schedules indicate that these materials would be used and purchased 

over several years (a total of 20 years in the case of the E M ) ,  the impacts to local and regional 

suppliers as well as consumers may be felt as local supplies dwindle, additional materials are imported, 

and prices rise. Indirect impacts to employment in these sectors would also be likely. 

- 

Minor employment impacts to the area are to be expected as a result of implementing’remedial 

activities. A diverse employee knowledge base is required for the implementation of each LRA. 

Combined with a variety of project design requirements and construction schedules, employee numbers 

are assumed to continuously fluctuate. It is the DOE’S intent to utilize the knowledge base already 

provided by the current subcontractor; however, specialized skills required for some remedial activities 

will be obtained outside the cumnt workforce. Although the work activities and employee expertise 

requirements will change throughout the life of each LRA, employee numbers are assumed to remain 

constant resulting in limited impacts to employment figures in the area. 

1.3.7.2 Land Use 

Within the boundaries of the F E W  site are a number of acres that can be designated as prime 

farmland. This designation is used to describe land with the proper combination of soil, slope, length 

of growing season, and rainfall to allow the production of sustained crop yield with the least effort. 

The construction of an on-property storage or disposal facility would result in an irretrievable loss of 

some of this land. Capping alternatives may also encroach on some of these designated lands. There 

are no areas within the FEMP boundaries that are considered to be prime farmland under the Farmland 

Policy Protection Act of 1981 (7 CFR 658). 

1.3.7.3 TransDortation 

Impacts to local trysportation systems arising fiom concurrent implementation of LRAs would include 

transporting large amounts of materials to the site [up to 704,567 metric tons (776,652 tons)] for 

Operable Unit 2 alone combined with the EWMF materials described in Section 1.3.7.1, and a 
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potential for enough trips per day to and from the site to require consultation with the local Ohio 

Department of Transportation representative to discuss potential damage to State Route 128. This will 

be required with the potential addition of more than 1000 one-way trips aday over any gken period 

of time. The maximum total of one-way trips resulting from the implementation of Operable Unit 2 

remediation alternatives alone is 552. Combined with the transport estimated for construction of the 

EWMF (432, as described in detail in Section 1.2.2.2.7), the number rises to a maximum of 984. 

Because concurrent construction is likely, the total number of one-way daily truck trips during FEMP 

site remediation will require consultation with local officials. More specific impacts to the local roads 

will be estimated as detailed cost estimates are calculated and will be reported in subsequent operable 

unit feasibility studies. 

- 

Additional transportation impacts from remediation involve the transport of materials on the property. 

The maximum impacts would arise from implementation of all of the waste removal and treatment 

alternatives. For Operable Unit 2, this could involve a total of more than 18,500 trips from each 

waste unit to the treatment facility and the same number of return trips over the duration of the 

activity. On-property disposal increases these trips by approximately 43,900 each way to transport 

wastes to the EWMF from the treatment facility. This would be combined with a total of  1.2 million 

one-way truck trips for concurrent construction and closure of the EWMF facility as well as additional 

activities related to one or more other operable units. Traffic control measures will be required. 

However, vehicle exhaust could result in minor impacts to air quality. More specific impacts to on- 

property transportation systems will be estimated as detailed cost estimates are calculated and will be 

reported in subsequent operable unit feasibility studies. 

ImDacts from Current Off-Prouertv Waste T ~ s D o ~ ~  

DOE-Fernald has two categorical exclusions in place concerning the transport of waste off site: 

"FEW site Waste and Hazardous Material Shipping" (FEMP site NEPA Document No. 387) and 

"Shipment of Thorium Low-Level Waste" (FEMP site NEPA Document No. 349). The first document 

describes the shipment of various types of waste, hazardous materials, and laboratory and treatability 

samples from the FEMP site to various licensed disposal facilities, laboratories, and other federal 

facilities, as well as the reverse. Included is a variety of wastes classified as RCRA hazardous wastes, 

mixed waste, low-level waste (LLW), and PCB-contaminated waste currently stored on site and 

awaiting final disposal. In addition, past production operations resulted in the generation of a variety 

of other hazardous materials (e.g., low-level residues, high grade residues, orange oxide, green salt, 
uranium derbies, and refinery feedstock currently awaiting final disposition). Facilities that are to 
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~~ 

receive-and-ship3he-wast~h~dmaterial.ls,iiGd~ilG-&lude, but are not limited to, the 

following: privately owned, licensed treatment and disposal facilities; privately owned laboratories; 

privately owned nuclear facilities; and federal facilities [e.g., DOE sites, and the Department of 

Defense @OD) Defense Consolidation Facility]. 

3 

4 

Transport of wastes involves the packaging and shipping of existing wastes, hazardous materials, and 

maintenance projects. Samples that are sent to laboratories for characterization and treatability studies 

are shipped back to the FEMP site for storage and final disposal. In some cases, it may also be 

necessary to ship waste and hazardous materials back to the FEMP site if the material is not accepted 

at the disposal facilities. All material received at the FEMP site will be in compliance with approved 

FEMP site acceptance criteria for the receipt of sample and waste material. 
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samples that have been and will be generated h m  FEMP site removal actions and routine 

Several FEMP site removal actions involve the disposition of currently stored waste and hazardous 

material inventories (e.g., Removal Action 9 - Removal of Waste Inventories, Removal Action 12 - 
Safe Shutdown, and Removal Action 15 - Scrap Metal Piles). These removal actions require the 

packaging and shipping of LLW and other hazardous materials that are currently stored on site. LLW 

material will be shipped to other facilities for treatment and disposal. Hazardous nuclear materials 

generated will be shipped to other federal facilities or their contractors' facilities for use andor 

storage. 

In addition, a number of proposed removal actions would generate LLW materials, RCRA hazardous 

waste, and mixed waste (e.g., Removal Action 13 - Plant 1 Ore Silos and Removal Action 24 - Pilot 

Plant Sump). The LLW will be packaged and shipped for disposal under Removal Action 9. RCRA 

hazardous waste and mixed waste will be packaged and stored on site in approved RCRA storage areas 

until they are shipped for disposal as a routine maintenance activity. 

Other sources of waste and hazardous material shipped from the FEMP site will be routine 

maintenance activities (e.g., activities required to maintain and preserve buildings, structures, and 

equipment). Stored inventories of RCRA hazardous waste, mixed waste, and PCB-contaminated waste 

will be packaged and shipped for treatment and disposal under regulations addressing routine 

maintenance activity. Ongoing FEMP site routine maintenance activities will result in the generation 

of additional quantities of these wastes that will also be shipped off site for treatment and disposal. 
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Routine maintenance activities will result in the generation of ‘additional quantities of LLW that will 1 

be handled under Removal.Action 9. 2 

DOE proposed to ship 13,000 containers of thorium LLW to the NTS for final disposal. These 13,000 

containers of thorium LLW are being overpacked in Department of Transportation (DOT) approved 

containers. The thorium is being shipped fiom the FEMP site to the NTS for final disposal. The 

per year. Total LLW shipments fiom the FEMP site will be approximately 1600 per year. The 
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thorium shipments will occur over a period of three years, at a rate of approximately 175 shipments 

remaining 1425 annual shipments will consist of uranium LLW. a 

The transport of thorium is considered a removal action and is conducted in accordance with the 

requirements of RCRA and CERCLA. All waste transported from the FEMP site is shipped in 

accordance with DOT requirements. This thorium transport is consistent with the CERCLA Consent 

Agreement with EPA, and is a means of ensuring an efficient response action. 
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An Environmental Assessment (EA) was prepared in May 1985 for the proposed LLW processing and 

shipment system at the F E W  site. The wastes addressed in the EA were those contaminated with low 

levels of radioactivity resulting fiom the production of uranium metal. A Finding of No Significant . 

Impact (FONSI) was issued in June 1985. A Memorandum to File (MTF), prepared in August 1987, 

concluded that increase in shipments of waste would not have significant environmental effects. This 

MTF was supplemented in August 1989 to address the overpack and shipment of the 13,000 containers 

of thorium waste; this MTF supplement was provided to DOE-Headquarters, Office of NEPA 

Oversight. On February 2 1, 199 1, a categorical exclusion for the overpacking and storage of the 

13,000 containers of thorium was signed by the Manager of the DOE Field Office, Oak Ridge. Upon 

review, the Office of NEPA Oversight had no objection. 
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The F E W  site categorical exclusion determinations for both transport activities was written pursuant 

to the Amendments to Section D of DOE’S NEPA Guidelines, published in the Federal Register on 
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September 7, 1990, which adds classes of actions generally applicable to all DOE actions that 

normally do not require EAs or EISs. These guidelines were updated and published on April 24, 

1992, and the categorical exclusion is still appropriate. The proposed action was determined not to 

violate applicable statutory, regulatory, or pennit requirements; it will not require siting and 

construction or major expansion of waste disposal, recovery or treatment facilities; and it will not 
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~- 
- i m p a c t - a n y e n v i l ~ i t i v e  areas (e.g., wetlZds,floodplains, or the solesource aquifer 

underlying the site). 

1.3.7.4 Community Services 3 

Community services that could be affected by remedial activities include schools, health care facilities, 

housing, emergency and protective services, and water and wastewater treatment systems. Impacts to 

major activities such as the remediation. Because the employment requirements for FEMP site 

remediation are not expected to result in a major influx of workers d k g  remedial activity, due in 

part to the work being spread over time, no long-term impacts on these services are anticipated. 

4 

5 

6 

7 

8 

9 

these services normally arise primarily as a result of a relocation of large numbers of workers during 

1.3.7.5 Cultural Resources 

Any federal activity that may adversely affect a site or structure that is listed in the NRHP, or is 
considered eligible for inclusion in the NRHP, must undergo rigorous scrutiny to ensure that the 

adverse effect is avoided. This examination is also necessary to determine potentially significant sites 

such as uncovered archaeological remains. The Ohio State Historic Preservation Officer has stated 

that remedial activity within the boundaries of Operable Unit 3 would not adversely affect any 

properties listed on or eligible for the NRHP (Luce 1987). To ensure that no resources will be 

affected by remedial activities in the other operable units, an archaeological survey of the property 

would be performed. As previously mentioned, the rainbow arch bridge over Paddys Run on Willey 

Road may be affected by transport of materials to the FEMP site. The Ohio Historic Preservation 

Office and the Ohio Department of Transportation should be contacted for consultation. Any 

additional construction proposed beyond the boundaries of the FEMP site would require an 

archaeological survey and consultation with state and national preservation officials prior to initiation. 

10 

11 

12 

13 

14 

17 

18 

19 

20 

21 

22 
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1.4.0 AGENCIES CONSULTED AND RELATIONSHIP TO OBJECTIVES OF LOCAL, 
STATE, REGIONAL, AND FEDERAL LAND USE PLANS, POLICIES, AND CONTROLS 

- - __ - 

During the development of this FS/PP-EIS, a number of federal, regional, state, and local 

organizations were contacted for information or assistance. Some of these agencies were also 

contacted for consultation under 40 CFR 1502.16, which requires a discussion of "possible conflicts 

with the objectives of state, federal, regional, and local land use plans, policies, and controls" in 

environmental documents. Agencies were contacted under this provision to determine whether any 

conflicts would arise as a result of remedial activity at the F E W  site. No agency or organization that 

was contacted considered future remedial actions at the F E W  site to be in conflict with its land use 

plans, policies, or controls in the area. The following organizations were contacted: 

Federal: 

U.S. Environmental Protection Agency 
U.S. Department of the Interior 
U.S. Department of Transportation 
Bureau of Land Management 
U.S. Fish and Wildlife Service 

r .  

State: 

Ohio Environmental Protection Agency 
Ohio Department of Natural Resources, Wildlife Division 
Ohio Department of Transportation 
Ohio Department of Natural Resources, Division of Natural Areas and Preserves, Parks 
Department 

- Soil Conservation Service 
- Ohio Historic Preservation Office 
- Ohio Department of Commerce, Data Users Center 
- Ohio Department of Rehabilitation and Correction 

County: 

Hamilton County Planning Commission 
Hamilton County Park District 
Hamilton County Engineer 
Hamilton County Cooperative Extension Service 
Butler County Planning Commission 
Butler County Park District 
Butler County Engineer 
Butler County Cooperative Extension Service 
Butler County Treasury Office 
Hamilton County Treasury Office 
Warren Couhty Auditors Office 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

1 1  

12 

13 
14 
15 
16 

17 

18 
19 
20 
21 

22 ' 

23 

24 
25 
26 

27 

28 

29 
30 

31 

' 32 

33 
34 

35 

36 
37 

38 
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Clermont - C o u n t y - ~ ~ ~ t i n ~ O f f i c e  
Brown County Auditors Office 
Boone County (Kentucky) Auditors Office 
Gallatin County (Kentucky) Auditors Office 
Kenton County (Kentucky) Treasury Office 
Grant County (Kentucky) Treasury Office 
Campbell County (Kentucky) Payroll Office 
Pendleton County (Kentucky) Auditors Office 
Dearborn County (Indiana) Auditors Office 
Ohio County (Indiana) Treasury Ofice 

Regional: 11 

Ohio-Kentucky-Indiana Regional Council of Governments (OKI) - A regional planning 12 

13 

14 

15 

agency involved in a variety of areas including water resources, solid waste 
management, population studies, public services management, transportation, and land 
use in the Greater Cincinnati area. 

Ohio River Valley Sanitation Commission (ORSANCO) - A group responsible for 
monitoring and reporting the water quality of the Ohio River and its major tributaries. 

16 

17 

.Water Management Association of Ohio - An organization dedicated to supporting the 

beneficial purposes. 20 

Miami Conservancy District - A water conservation subdistrict responsible for the 
observation and evaluation of water resources in the area between Hamilton and New 

18 

19 development, conservation, control, protection, and use of Ohio's water resources for 

21 a 
22 . 

Baltimore. 23 

Miami Purchase Association for Historic Preservation 24 

Local: 25 

Hillside Trust - A nonprofit organization dedicated to promoting the preservation and 
thoughtful use of the hillsides in the Greater Cincinnati area. 

26 

27 

c 

Hamilton County Prisons 28 

Great Rivers Council, Girl Scouts of America 29 

Ross Township Trustees 30 

Crosby Township Trustees 31 

Copies of correspondence with these agencies can be found in the FEW Administrative Record. 32 
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1.5.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 1 

~ ~ I...-~- - -- -- - _. ._ __ - __ 
The implementation of the LRAs for Operable Units 1, 2, 3, 4, and 5, will result in the commitment 

of land, economic resources, and regional raw materials. The alternatives will require a commitment 

to retain most of the wastes on property. The development of treatment facilities and an EWMF at the 

FEMP site will reduce the flexibility for future waste management decisions by the actions of the 

DOE. These alternatives could result in the restricted use of the land for thousands of years. The 

commitment of raw materials, economic resources, and some land is unavoidable for any alternative at 

the F E W  site. The irretrievable commitment to the site as a permanent waste facility needs to be 

examined carefully in terms of DOE’S future policies in the waste management program. 

’ 
__ 
2 

3 

4 

5 

6 

7 

8 

9 

The following paragraphs will analyze these commitments, using information available at the time this 

FSRP-EIS was published. Alternatives for Operable Units 1, 2, 3, and 5 are in preliminary planning 

stages, and the total resources required for remedial alternatives are not developed. Therefore, the 

10 

11 

12 

13 

’ 

cumulative commitment of resources cannot be quantified at this time. Subsequent FS reports will 

update and expand the analysis presented. The purpose of this initial evaluation of resource 

commitment is to outline the major issues and tradeoffs to be considered in the frnal selection of 

remedial and waste management alternatives for the FEMP site. This analysis is in compliance with 

14 

15 

16 

17 NEPA guidelines for EIS preparation. 

P 

Each remedial alternative will require some commitment of land, economic resources, and regional 

raw materials. The alternatives that require excavation, on-property treatment, and on-property 

18 

19 

20 

21 

22 

23 

- 24- 

disposal will require the highest commitment of land, economic resources, and regional raw materials. 

At least 81 ha (200 acres) of land would be disturbed during remediation operations. For Operable 

Units 1, 3, 4, and 5, waste would be removed and treated. For Operable Unit 2, caps would be 

constructed over the waste units. The waste that is removed will be placed in an EWMF on property. 

- -- This facility will require an additional 8 1 ha (200 acres) of land on a 425-ha- (1050-acre) site. - 
. _ _ ~  - - - 

In a possible worst case approach, all 162 ha (400 acres) would be irretrievable and committed to the 

DOE Waste Management Program and DOE ownership. The remaining 283 ha (700 acres) of site 

25 

26 

27 

the waste facility. 28 

property could be made available for private ownership, if not required as a buffer mne adjacent to 

552 ’ 
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As part of -the commiiiEX6f -1andattheFEMP~th~ubsequent l s f  Various types of IGabitXtXill 

likely occur. It is likely that a portion of the acreage committed to on-property disposal will be in the 

form of wetlands, terrestrial habitat and riparian habitat. Assuming the on-property disposal facilities 3 

4 are constructed in the EWMF Study Area, the entire 10.6 ha (26.58 acre) of palustrine forested 

wetlands in the northern part of the site would be lost. S 

The commitment to a permanent waste facility at the FEMP site will require substantial economic 6 

7 

8 

resources. An evaluation of DOE'S economic commitment, required at all sites, is beyond the scope 

Management. 9 

of this report, but will be examined in the Programmatic EIS on Environmental Restoration and Waste 

Regional raw materials, such as concrete, aggregate, and lumber, will be required for all remediation 

alternatives. The largest amounts will be for treatment and disposal facilities. The total amount 

required is not known at this time. It is possible that the amounts required could cause some 

IO 

11 

12 

13 temporary regional shortages of construction materials. 

'y 
If the FEMP site is to remain a permanent waste facility and part of the DOE Waste Management 

program, there will be a commitment to retain most of the wastes stored on property in a stabilized IS 

16 

17 

form. 
will be monitored and the land will be controlled for an indefinite period of time. 

Some of the FEMP site will not be returned to its original agricultural condition. The facility 
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1.6.0 RELATIONSHIP BETWEEN SHORT-TERM AND LONG-TERM PRODUCTIVITY 1 a 
- __- - -- - -  - -  - -- -- - - __  

During implementation of remedial alternatives for Operable Units 1, 2, 3, 4, and 5, terrestrial and 

aquatic habitats and species will be disturbed or lost in many areas on the FEMP site. The natural 

productivity of the land will be disrupted during remedial operations. At the same time, the 

productivity of the site labor force and regional raw materials will be high, as facilities are constructed 

and used for remediation. The long-term monitoring of the FEMP site as a waste facility will provide 

low productivity in terms of labor force and raw materials. No products will be produced on the land 

and no tax base will be established for local governments. However, many terrestrial and aquatic 

habitats and species will re-establish with active mitigation measures and could develop a valuable 

regional ecosystem resource. 

- 

2 

3 

4 

5 

6 

7 

a 

9 

10 

As described in Section 1.5, approximately 81 ha (200 acres) of land would be disturbed during 

remediation operations, and at least 81 ha (200 acres) of land and associated habitats will be lost in 

1 1  

12 -$ 

the location selected for the permanent waste disposal facility. The environmental productivity of the 

site will be disrupted in the short term, and there is the potential for disruption of a species on the 

13 

14 

15 

16 

17 

18 

19 

federal or state list of threatened or endangered species. Species that may be present are listed in 

Table 1.2-19 and potential impacts are described in Sections 1.2 and 1.3. 

economic productivity on-property will be high. Specific data on material requirements and labor 

In the short term, the 
. 

force needs are not available at this time. However, it is anticipated that expenditures for labor and 

materials will continue for the next ten years of remediation operations. 

- 

Long-term economic productivity at the facility will be at a much lower level. A limited labor force 

will be required to monitor the waste facility. Some of the land not required for the waste facility 

may be available for recreation, agricultural, or other designated uses. The existence of a visible waste 

facility may slow the economic growth and development of adjacent land. The land occupied by the 

waste facility will not be productive and will be owned by the DOE; The long-term productivity of 

terrestrial and aquatic species could be reestablished on the vacant land with active mitigation 

resources. A valuable, regional ecosystem resource could be developed with wetlands and other 

habitats for threatened and endangered species. 

__.  _ _  - - 

20 

21 

22 

23 

2 4 - - - -  

25 

26 

21 
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- 
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Department of Energy - Fernald Field Office 
B.S., Mechanical Engineering 
Penn State University 
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Areas of Responsibility: Operable Unit 4 Management 
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Duke University 
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Scott R. Glum, Environmental Scientist 
Advanced Sciences, Inc. 
B.A., Environmental Studies 
Long Island University 
Years of Experience: 3 
Areas of Responsibility: Surface water/sediment, floodplaindwetlands 
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I 

John J. Homer, TechnicaVProgram Specialist 11 
Fernald Environmental Restoration Management Corporation 
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Years of Experience: 3 
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DESCRIPTION OF AVAILABLE REMEDIAL STRATEGIES AND 
POTENTIAL ENMRONMENTAL IMPACTS 

1.1.1 INTRODUCTION 

A wide range of remediation strategies are being evaluated for the Fernald Environmental 

Management Program (FEW). This document [the Feasilibility StudyProposed Plan-Environmental 

Impact Statement (FS/PP-EIS) for Operable Unit 41 describes in detail the evaluation process for 

Operable Unit 4 alternatives. This same evaluation process has been followed in previous program 

documents and in documents currently in preparation. 

Appendix I of this document analyzes the environmental impacts of other site operable unit 

alternatives. This analysis focuses on the leading remedial alternative for each operable unit, as 
identified in the Site-Wide Characterization Report (SWCR) W.S. Department of Energy (DOE) 

19931. However, a wide range of alternatives are being evaluated for each operable unit. These 

strategies are listed in the Notice of Intent to prepare an EIS for the FEMP site (DOE 199Oa) and are 

listed below: 

Waste Removal and Treatment 
0 In-place StabilizatiodIsolation of Waste 
0 Interim On-Property Storage 
0 

Groundwater Remediation 
Final Disposal: On-Property and Off-Property 

The implementation of each of these strategies will have some short-term and long-term, beneficial 

and negative environmental impacts. Some of the impacts will differ and some will be similar. It is 

important in the selection of alternatives to understand the significant differences or lack of 

differences in the environmental impacts of various strategies. The environmental staff prepared the 

following analysis to better understand these differences. 

_ _ _  
It is  stated in-the Notice of Intent (DOE 199Oa) that this FS/PP-EISwill functionas the first in a 

series of National Environmental Policy Act (NEPA) documents. Its purpose is to analyze common 
issues, potential cumulative impacts, and serve as a reference document for future operable unit 

reports. The following environmental analysis of site-wide remediation strategies will provide a 

necessary reference for other NEPA reports on the varied strategies to be considered for the FEMP 

site. The potential impacts of the final major clean-up strategies are evaluated below by each 

environmental technical area considered throughout Appendix I. 57n 
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The definition of the no-action strategy for the Operable Unit 4 FS-EIS is provided in Section 1.3.1. 

Section 1.3.1.1 summarizes the environmental consequences of the no-action strategy, based on 

analysis in the SWCR (DOE 1993). Table 1.1-1 states the major conclusions of those analyses for 

purposes of comparison with the analyses of remedial action strategies which follow. 

1.1.3 WASTE REMOVAL AND TREATMENT STRATEGY 

Depending on circumstances, the waste removal strategy will employ some type of excavation of 

contaminated materials and wastes before treatment, packaging, and/or disposal. 

1.1.3.1 Summarv of Strategy 

Waste removal generally involves the use of traditional earth-moving and construction equipment, in 

some instances adapted for specific hazardous waste applications. The selection of a specific removal 

method (hydraulic, mechanical) will depend on the physical limitations of the site and the physical 

characteristics of the material to be handled. 

Hydraulic removal involves properly selected and designed pumps, with materialdislodging 

mechanisms, drivers, suction, and discharge lines, all included in a site-specific, self-contained 

package. Hydraulic removal is generally limited to excavating slurries containing 10 to 20 percent 

solids by weight. It offers flexibility in pumping the slurry a considerable distance (several thousand 

feet) to a designated treatment and storage area. Hydraulic dredging is appropriate for some FEMP 
site waste units, for example, Waste Pits 5 and 6, because of the presence of standing water. Its use 

on other pits would require the addition of large quantities of water after the cover material has been 

mechanically removed [DOE 1990b, U.S. Environmental Protection Agency @PA) 19851. Hydraulic 

removal methods cannot be used for the removal of 55-gallon drums or other similar, nonslurry 

wastes. In these instances, mechanical removal methods would be employed to complete waste 

removal by excavation using standard construction equipment such as backhoes, draglines, and 

clamshells. Excavated waste may then be moved to a treatment/packaging/shipping area by truck or a 

conveyor system. Prior to mechanical removal, all standing water must be removed (EPA 1985). 

Waste removal alternatives are among those being screened for all operable units. 

Waste treatment strategies will depend on operable unit specific factors of waste composition and 

quantity and final disposal alternatives. In general, treatment technologies are chemical, biological, 

or physical in nature. Some pretreatment waste sqaratiodsegregation or post-treatment stabilization 
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TABLE 1.1-1 e ENVIRONMENTAL IMPACTS OF NO ACTION 
. _. ~~ - _ _  ~ ~ - .. - 

Element of 
Environment Potential ImDact 

Air Quality Current and future reintrainment of contaminated fugitive dust 

Mitigation by application of surface coating 

Future emissions of radon if K45 silo structures fail 

Groundwater 

Surface Water % 

a 

Current impacts to groundwater would continue due to continued 
releases of contaminants 

Future negative impacts to aquifer in the form of a large, highly 
concentrated uranium plume from waste storage area to east of 
FEMP site 

0 Uranium concentrations in South Plume decline to background in 
about 100 years. 

Current impacts associated with releases of radionuclides and 
inorganic chemicals via runoff and erosion would continue 

Future impacts similar to current impacts, but severity of impacts 
could increase from direct erosion of contaminated soils and/or 
stored wastes by surface waters 

Soils Current impacts to soils would continue 

Future adverse impact from wastes migrating into adjacent soils, 
increasing levels of contamination 

- - ~ _ . . .__ ~ . . . ._ ~ . - . - ~- . - ~~ - ~ ~ . - ~ -~ . ~~ . _ _  

Terrestrial Ecology Current impacts would continue due to continued releases of 
contaminants 

Potential impacts due to future releases at higher concentrations 

Aquatic Ecology Current impacts on aquatic ecology would continue 

Contaminant exposures are not likely to result in toxic effects 
unless there are acute releases from the most contaminated areas 

a 
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Element of 
Environment Potential Impact 

WetlanddFloodplains 

Threatened and 
Endangered Species 

Socioeconomics 

Land Use 

Historic and 
Archaeological Resources 

0 Current impacts on wetlands would continue; contaminants have 
not been detected at toxicologically significant levels 

0 Future indirect impacts on wetlahds could vary widely depending 
on erosion of waste or contaminated soils 

No current or future impacts on floodplains because no construction 
or fill activities would take place 

0 Impacts due to continued releases of contaminants 

Potential impacts due to future releases at higher concentrations 

No impact to labor force, transportation, or utilities 

Adjacent land should remain primarily agricultural 

No impacts to known resources 

5'1 3 
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steps may be necessary to facilitate treatment or disposal @PA 1985). Regulatory agencies prefer 

those remedial action alternatives which use treatment to permanently reduce or eliminate the toxicity, 

mobility, or volume of contaminants. Due t o - ~ e  diversity among FEMP site operable units in 

volume, type, and concentrations of contaminants, a variety of treatment technologies may have site 

application. Treatment of wastes is being considered for all FEW site operable units. Mobile 

systems and treatment systems constructed on property may be used. The treatment processes being 

evaluated are: 

0 Sludge Treatment - For sludges containing low levels of organics, the necessary 
treatment should prevent leachate formation and/or contaminant migration at the disposal 
site in accordance with land ban restrictions. This would be accomplished by siudge 
drying and/or vitrification. Some sludges may be disposed after sludge drying alone, 
whereas the characteristics of others may require further treatment by vitrification. 
Organic-free sludges may be treated by one of several techniques involving solidfliquid 
separation, drying, and stabilization. Stabilization is accomplished by adding flyash, 
cement, asphalt, or other stabilizing materials to the sludge. 

0 Soils and Sediment Treatment - Stabilization/solidification may be necessary in certain 
situations to prepare soils and sediments for disposal. These processes are used to 
reduce liquid volumes to acceptable levels or to provide structural integrity to prevent 
slumping, subsidence, and collapse or other failure. Vitrification could be used to form 
a glass-like block with low leachability and no migration of contaminants. Soil washing 
is a physicochemical treatment process involving the extraction of organic and inorganic 
compounds from soils and sediments by leaching. Thermal destruction uses high 
temperature oxidation under controlled conditions to degrade a substance such as 
multiple-hearth incinerators, circulating bed combustion incinerators, and plasma arcs. 

0 Water Treatment - For water used in certain treatment processes for sludges, soils, and 
sediments, treatment may be necessary to remove accumulated salts, trace metals, and 
radionuclides. This can be accomplished using reverse osmosis and ion exchange. 
Reverse osmosis is a separation process involving diffusion of water through a 
semipermeable membrane with applied pressure which can retain particles as small as 0.1 
to one nanometer. This process might be used to concentrate salts in wastewater which 
will facilitate their subsequent treatment and disposal. Ion exchange is a process in 
which certain dissolved ions are removed from water by exchanging them with other 
(counter) ions held by an insoluble solid (resin). Treatment of water with ion exchange 

. can achieve very low effluent concentrations of contaminants. 

0 Advanced Wastewater Treatment (AWWT) Facility - Following water treatment, it will 
still be necessary for waste streams from the operable units to be treated to meet National 
Pollutant Discharge Elimination System (NPDES) limits, the DOE Derived Concentration 
Guides (DCG), and the proposed DOE Order 5400.3 sumqf-ratios limit for 
radionuclides. The AWWT facility is intended to bring wastewater discharges into 
compliance, using a combination of pH adjustment, precipitation, filtration, carbon 
adsorption, and ion exchange. 

' 

Following an increase of pH, potassium ferrate would be added to initiate flocculation of 
targeted components. After a period of settling, the wastewater would then be filtered to 
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remove-any-remaining-suspended-solids-original1 y- contained-in-the-w astew ater-or 
produced by the addition of the potassium ferrate. Carbon adsorption would be used to 
remove residual organics and contaminants coordinated with organic complexes. The pH 
of the wastewater would then be reduced to eight and ion exchange would be used to 
remove radionuclides. 

Packaping Reuuirements - Actions to remove wastes will, in general, require the 
packaging of the waste to facilitate transportation to either treatment or disposal facilities, 
whether the facilities are located on or off property. The packaging of waste materials 
will be determined by the nature of the materials. Those wastes classified 8s hazardous 
and/or mixed and regulated under RCRA will be packaged in accordance with applicable 
U.S. Department of Transportation (DOT)-approved containers, as specified in 49 Code 
of Federal Regulation (CFR) 172.101, 173, 178 and 179, as appropriate. 

Shipment of radioactive wastes off-property must meet DOT stringent packaging 
requirements for radioactive materials. The DOT, in 49 CFR, provides a number of 
general categories under which radioactive material may be shipped as mentioned above. 
Within the possible shipping designations allowed in the DOT regulations, there are thre 
which may apply to FXMP site waste (with certain restrictions): 

Low specific activity (LSA) material - Type A package quantities 
- Type B package quantities 
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Any on-property packaging facility will need to meet all federal requirements as stated 
above. 

21 

1.1.3.2 Environmental Co nseauences 

The environmental consequences of the waste removal strategy are summarized below and in Table 

1.1-2. 

1.1.3.2.1 Air 
Fugitive dust, potentially contaminated with radionuclides and toxic chemicals, will be generated by 

mechanical removal equipment and by truck loading/unloading. Airborne contaminants will also be 

generated by treatment options such as vitrification and incineration. The impact on air quality will 

depend on site-specific conditions such as types of equipment used, extent of simultanmus 

removal/treatment activities across the FEMP site, and concentrations of waste constituents in areas 
where the removal takes place. Upon becoming airborne, contaminants will disperse downwind, thus 

becoming subject to inhalation. 

Waste removal generally involves traditional earth-moving equipment such as backhoes, crawler 

shovels, and pans, though the selection of a specific removal h o d  will largely depend on physical 

575 
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TABLE 1.1-2 

ENVIRONMENTAL IMPACTS OF WASTE REMOVAL/TRFATMENT STRATEGY - - - - - 

Element of 
Environment Potential Impact 

Air Quality 0 Short-term impact from contaminated dust generated by 
removal equipment, truck loading/unloading, and 
treatment options such as incineration and vitrification 

0 Mitigation by surface wetting during removal operations 

Groundwater 

Surface water 

Soils 
- .. - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Short- and long-term benefits due to elimination of source 
of reentrained, contaminated dust 

Mechanical removal could have adverse impacts on 
groundwater by.opening conduit allowing contaminants to 
move at a higher concentration and faster rate to the 
aquifer 

Waste removal should have long-term beneficial impacts 
by eliminating sources of groundwater contamination 

Short-term adverse impacts on surface water quality could 
result from contaminated runoff during removal 

Potential impacts from removing contaminated sediments 
from the storm sewer outfall ditch and Paddys Run due to 
increased turbidity and/or contaminant release 

Long-term beneficial impacts because contaminant releases 
via the main effluent line, erosion of waste, runoff, and 
migration of contaminated groundwater would be 
prevented 

Contaminant runoff or spills during waste removal could 
increase contamination in adjacent soils 

Long-term beneficial impacts to soils would result from 
the elimination of potential contaminant sources 

- 

Potential impacts from leachate due to the rupture of a pit 
liner during mechanical removal 

. ... 
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TABLE 1.1-2 
-(Contiiiii@ 

Element of 
Environment Potential Impact 

Terrestrial Ecology 0 

0 

Aquatic Ecology 

0 

0 

0 

0 

Short-term impacts due to disturbance and removal of 
vegetationhabitat 

Short-term impacts due to noise and increased levels of 
human activity 

Impacts due to fragmentation of the riparian corridor 
causing disruption of normal animal movement along 
Paddys Run 

Long-term beneficial impacts due to removal of 
contaminants 

Contaminant runoff and release during removal activities 
could impact aquatic communities in Paddys Run and 
certain wetland areas in the short-term 

Adverse impacts mitigated by runoff and leachate 
collection systems, keeping exposed wastes covered, and 
by conducting removal actions during the dry season 

Removal of contaminated sediments from Paddys Run and 
at the point of effluent release into the Great Miami River 
presents the largest short- and long-term impacts to aquatic 
organisms; no adequate mitigation measures to reduce 
impacts 

Long-term beneficial impacts by eliminating or 
substantially reducing exposure to contaminated wastes 

WetlandslFloodplains 0 Short-term adverse impacts on wetlands could result from 
physical disturbance by heavy equipment and/or 
contamination by erosion of exposed wastes 

0 

0 

Long-term beneficial impacts on wetlands as a result of 
eliminating contaminant releases 

Minor short-term impacts on the 100-year floodplain of 
Paddys Run could result from construction activities 
adjacent to the stream, but these would be temporary 

0 No long-term impacts on floodplains 
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TABLE 1.1-2 
(Continued) 0 

Element of 
Environment Potential Impact 

Threatened and 0 
Endangered Species vegetationhabitat 

Short-term impacts due to disturbance and removal of 

0 

0 

0 

Socioeconomics 0 

LandUse 

Impacts due to noise and increased levels of human 
activity 

Potential impacts due to the loss of individuals 

Long-term beneficial impacts due to removal of 
contaminants 

No anticipated impacts to labor force, transportation, or 
community services 

0 Potential impacts to electric utilities with vitrification 

0 

0 

Historic and 0 
Archaeological 
Resources 

Long-term beneficial impacts to the economy from 
reduced threat to human health and the environment 

No impacts from removal and on-property treatment 

No impacts to known resour- 
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_ _  ~ -characteristics of-the-waste site-and-the-waste materials7Removal-of-dry waste-from-the Solid-Waste 

Landfill, for example, would involve extensive mechanical excavation and would have a higher 

impact on air quality than removal of waste from the South Lime Sludge Pond or Waste Pits 5 and 6, 

where hydraulic mining could be employed. Hydraulic mining equipment includes specially designed 

pumps capable of transporting the slurry a considerable distance to a designated treatmendstorage 

facility, whereas dry waste would have to be transported by truck or conveyor line. Considering the 

large amount of waste to be removed {approximately 1,529,110 cubic meters (ma [2 million ydsq), 

emissions of criteria pollutants from vehicle engines would be substantial. 

Treatment of wastes has been considered for all FEMP site operable units. Preferred alternatives are 

those that permanently reduce or eliminate the toxicity, mobility, or volume of contaminants. The 

diversity of these characteristics across the FEMP site suggests that a variety of treatment 

technologies may have site application. All of these options have a potential for affecting air quality. 

Sludge stabilization, for example, would involve handling and processing of flyash, cement, or other 

friable materials. Vitrification is a highenergy turbulent process from which large amounts of 

airborne contaminants (particles as well as gases) could be expected. Controlling these emissions 

would require equipment such as capture hoods, suction fans, ductwork, and filters. The same can be 

said for thermal destruction, which uses high-temperature oxidation under controlled conditions to 

degrade a contaminant. Multiple-hearth incinerators and rotary kilns are commonly used devices in 

thermal treatment systems that customarily include emission control equipment. 

In general, removed wastes will require packaging to facilitate handling and transport to treatment, 

storage, or disposal facilities, whether on property or off property. Packaging would have little 

impact on air quality because it would be performed in a closed building having an air pollution 

control system. Packaging could be said to represent a beneficial impact because it would reduce the 

likelihood of accidental spillage and windblown reintrainment. 

In summary, the extent of the air quality impact from waste removal/treatment technology will depend 

on the technology options selected. For example, the worst case option for removal would be 

mechanical removal, e.g., by backhoe or crawler shovel, because it generates more fugitive emissions 

than other options. Mitigation measures include surface we#ing and hydraulic mining, where 

possible. The treatment option with the greatest potential to affect air quality would be in situ 

vitrification, due to the heat and violent disturbances that would generate airborne pollutants, and 

because of the practical difficulties in hooding, evacuation, and capture of the pollutants. Typical 
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control methods for various remedial activity and qualitative evaluations of their effectiveness, 

advantages, and disadvantages are listed in Table 1.1-3. 
~ - ._ .. - .  - - - 

Air quality impacts associated with waste removal/treatment technology are short-term, direct imp* 

to humans by the inhalation pathway. Indirect impacts could also o m  in surface waters, due to 

runoff that contains formerly airborne particles. The waste removal/treatrnent strategy has a 

beneficial impact, short- and long-term, because it removes contaminated waste particles that would 

otherwise be subject to resuspension by turbulent winds. 

1.1.3.2.2 Groundwater 

The removal of sources of groundwater contamination would have a beneficial long-term impact on 
groundwater quality by preventing contaminants from coming into contact with perched groundwater 

and the sole-source aquifer. However, contaminants that have migrated to the adjacent soil would 

remain in place, and continue to affect groundwater quality. 

The most likely short-term adverse impacts would occur if a pit liner were ruptured or if the glacial 

till underlying a waste unit were disturbed during mechanical removal. This would be a major 

concern for remediation of Operable Unit 1, where fractures or tears have already been observed in 

the synthetic liners in Waste Pits 5 and 6 (Weston 1987; DOE 1989). Such an occurrence would 

allow contaminated runoff and leachate to infiltrate into perched groundwater or the aquifer at a faster 

rate and higher concentration than would normally be the case if the till were in place to retard and 

attenuate such contaminants. 

Indirect adverse impacts to groundwater could occur via spills during removal and,packaging of 
waste. Spills could result in contaminants migrating to groundwater via runoff infiltration directly 

through soils or infiltration from areas of the storm sewer outfall ditch or Paddys Run, which are in 

direct contact with the aquifer. However, several runoff control projects have been completed or are 

in progress at the site which would mitigate the extent of such impacts. The removal of slurry 

material from Silos 1 and 2 poses the greatest threat to groundwater from spills. This threat is due to 

the close proximity of the silos to Paddys Run and the direct connection between Paddys Run and the 

regional aquifer. 

Indirect adverse impacts to groundwater could also occur during the demolition of buildings and 

structures on the site, such as the buildings in the former Production Area and Silos 1,2, and 3 after 
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-they-are-emptied.-During-demolitionTfugitive-dust- could-result- from-the-release-of -any-materhl----- 

remaining in the silos or from the loose removable contaminants on equipment or buildings in the 

former Production Area. 

migrate in solution to the perched groundwater and the aquifer via runoff infiltration. Again, the 

runoff control projects mentioned above could mitigate the extent of these impacts. 

The treatment processes being considered for sludges, soils, sediment, and water should not have any 
adverse effects on groundwater. 8 

:. 
Contaminants in the fugitive dust could settle on the land surface and 3 

4 

5 

6 

1 

. 9  

1.1.3.2.3 Surface Water 10 

This section analym potential impacts of the waste removal strategy on the Great Miami River, 

Paddys Run, the storm sewer outfall ditch, and floodplains and wetlands. 

11 

12 

13 

14 

1s 

16 

Hydraulic dredging of wastes, such as those in Waste Pits 5 and 6, the North Lime Sludge Pond, and 

Silos 1,2, and 3, would have only minor impacts on surface water quality because the process water 

would be treated prior to discharge to the Great Miami River. Removal of waste from the flyash 

18 a piles, South Field, and the solid waste landfill could be done with conventional construction 
equipment such as a backhoe, dragline, or clamshell. Short-term impacts on surface water could 

result from rainwater and runoff eroding exposed wastes and soils into drainage ditches, the storm 19 

20 

21 

22 

23 

sewer outfall ditch, or Paddys Run. These impacts would be similar to those of no action, which are 

expected to be minor. The removal of waste from Operable Units 1 and 4 sources would also have 

only minor impacts on surface water because any runoff or eroded waste would be controlled by the 

Waste Pit Area Stormwater Runoff Control Removal Action (DOE 199Oc). Excavation of Operable 

Unit 5 soils and sediments could result in minor short-term impacts on Paddys Run due to increased 

turbidity and contaminants released fiom disturbed soils and sediments. Adverse impacts of waste 

removal on sediments would be similar to impacts on surface water quality. 

Removal of contaminated sediments from Paddys Run could have minor short-term impacts on its 

100-year floodplain. However, waste removal activities would not require permanent construction in 

the floodplain and would not alter flow patterns or the uses of the floodplain. Short-term impacts on 
wetlands adjacent to the solid waste landfill and the Waste Storage Area could consist of physical 

disturbance by heavy equipment and contamination by erosion of exposed waste. However, these 

wetlands are limited to a few acres of drainages. Long-term beneficial impacts on these wetlands 
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After removal, wastes would be treated using an appropriate treatment process. Treatment processes 

under consideration that could affect surface water are soil washing, water treatment using reverse 

osmosis and ion exchange, &d the-use of-& AWWT facility to-bring wastewater discharges into 

compliance with NPDES limits. 

- 

Long-term beneficial impacts of waste removal on the Great Miami River would consist of 

elimination of existing contaminant releases to the river via the main effluent line and Paddys Run, 
and prevention of any future releases of contaminants. Long-term beneficial impacts on Paddys Run 
and the storm sewer outfall ditch include the elimination of existing and potential future contaminant 

releases to the streams via erosion and runoff from Operable Units 1 and 2 waste units. Beneficial 

impacts on sediments would be similar to those on surface water. 

1.1.3.2.4 && 
Waste removal would have a beneficial long-term impact on soils by preventing contaminants from 

coming into contact with soil via leachate and contaminated runoff. However, contaminants which 

have already migrated to adjacent soil would remain in place. 

0 Adverse short-term impacts on soil could occur if a pit liner were ruptured or if the glacial till 

underlying a waste unit were disturbed during mechanical removal. This could be a major concern 

for remediation of Operable Unit 1, where fractures or tears have already been observed in the 

synthetic liners of Waste Pits 5 and 6 (weston 1987; DOE 1989). Such an occurrence could allow 

contaminated runoff and leachate to infiltrate into underlying subsurface soils at a faster rate and 

higher concentration than would normally be the case if the till were in place to retard and attenuate 

such contaminants. 

Indirect adverse impacts on soils could occur due to spills during removal and packaging of waste, 

and from fugitive dust generated during demolition activities. Spills could result in contaminant 

migration to surface soils via runoff and contaminant migration to subsurface soils via infiltration. 

The demolition of buildings and structures such as the contaminated buildings in the former 

Production Area and Silos 1, 2, and 3, once emptied, could generate fugitive dust. Contaminants in 

fugitive dust could settle on the land surface and contaminate surface soils. 

The treatment processes being considered for sludges, soils, sediment, and water should not have 

5 2 i? 

adverse impacts on soils. 
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~~- 1.1.3.2.5-Terretrial-Ecoloey 
Waste removal and treatment would result in short-term adverse and long-term beneficial impacts on 
terrestrial ecology. Short-term impacts associated with this strategy include the removal and 

disturbance of vegetation and habitat for staging areas, construction of support facilities, and the 

physical removal of soils. Removal of habitat would result in corresponding reductions of local 

wildlife populations. 

This strategy would result in project-related noise and increased levels of human activity that could 

disrupt nearby wildlife and reduce or eliminate use of the site by certain wildlife species. Impacts 

could include flushing behavior and other startle effects in nearby wildlife, such as birds and bats; 

diminished use of habitat and dispersal corridors; and disruption of avian nesting efforts in the area 
during the spring months. These impacts would be short term and would cease after the completion 

of remedial activities. 

Waste removal and treatment could require realigning or filling of on-property drainages containing 

emergent wetland vegetation with reductions in associated wildlife populations. This strategy could 

also require realigning Paddys Run or the storm sewer outfall ditch, causing fragmentation of 

associated riparian corridors. 

Waste removal and treatment could result in adverse impacts on state and federal threatened and 

endangered species which occur or are potentially present on the FEMP site. Impacts could include 

the removal and disturbance of habitat, disruption of breeding activities, and loss of individuals. A 
detailed survey for threatened and endangered species would be conducted before starting any 

remedial activity and a mitigation plan developed if individuals were found. 

Long-term beneficial impacts of waste removal and treatment on terrestrial ecology include the 

elimination of existing contaminant releases and prevention of any future releases into the 

environment. 

1.1.3.2.6 Aauatic Ecolojzy 

Under current conditions, FEMP site contaminants do not appear to have any deleterious impacts on 
the aquatic communities of the Great Miami River or Paddys Run. However, uranium concentrations 

above those at which acute adverse effects are observed have been measured on several occasions in 

Paddys Run. Although the potential exists for detrimental impacts to occur in the short term due to 
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removal of wastes, removal of wastes would benefit aquatic organisms in the long term by 

substantially reducing or eliminating exposures. 
- .. - - -  

Potential adverse impacts of waste removal on the Great Miami River are primarily associated with 

indirect impacts via runoff through the storm sewer outfall ditch and Paddys Run. However, because 

of the large dilution factor, impacts would likely be minor. The extent of runoff impacts on aquatic 
organisms and their habitat from the waste pit area would be mlnlmlzed . .  by the Waste Pit Area 

Stormwater Runoff Control Removal Action (DOE 1990~). Potential hazards to aquatic organisms in 

the river could also be minimized by performing removal activities when flow in Paddys Run and the 

storm sewer outfall ditch is low or nonexistent. Beneficial impacts on aquatic organisms in the Great 

Miami River would result by eliminating the existing discharge of uraniumcontaining effluent to the 

river. 

. 

Potential adverse impacts on aquatic organisms in Paddys Run could occur from erosion of Operable 

Unit 2 contaminants during removal, particularly from the Active and Inactive Flyash Piles. These 

impacts could be greater than impacts resulting from the no-action alternative due to the additional 

physical disturbance during all phases of removal, specifically habitat destruction and increased 

turbidity. However, these consequences would be short term because the stream would soon return to 

normal after completion of removal activities. In addition, the implementation of the Active Flyash 

Pile Control Removal Action would help to reduce storm runoff from entering Paddys Run. 

* 

. 

0 

Removal and treatment of wastes in Silos 1 and 2, including the removal of the soil berm surrounding 

the silos, could adversely affect aquatic organisms and their habitat in the adjacent wetland areas to 

the north and south, as well as organisms in Paddys Run. Adverse impacts to aquatic organisms in 

these systems could result from physical disturbance, contaminant exposure, and turbidity from waste 

runoff and release. Although concentrations of contaminants potentially released to Paddys Run could 

be high, it is unlikely that organisms in the Great Miami River will be exposed to toxic levels due to 

the large dilution factor. 

. .  . Adverse impacts to aquatic organisms in Paddys Run and in the wetland areas could be mlnlmtzed or 

eliminated by keeping exposed wastes covered, employing runoff control measures such as berms and 

dikes, and by performing removal activities during the drier seasons of the year. 
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-Excavation-and-removal-of- contaminated-sedimentment-from-Paddys-Run-under~~e~~l~U~t-S~th~ ~ -~ 

greatest potential threat to aquatic organisms. Impacts on aquatic organisms include exposure to 

elevated levels of contaminants, increased turbidity, and loss of benthic organisms. However, 

because the areas proposed for excavation are relatively small, and sufficient repopulation sources 

exist for benthic organisms both upstream and downstream, impacts are likely to be short term. 

in the Great Miami River, primarily from turbidity. The large dilution factor of the river will help to 

b 
3 

4 

5 

6 

7 

minimize these impacts. 8 

Sediment excavation is expected to have only minor, short-term adverse impacts on aquatic organisms 

1.1.3.2.7 Socioeconomics 

Waste removal alternatives do not usually require a large numbers of workers for implementation, 

and, therefore would not affect the local labor market. There would also be no anticipated impacts to 

the local transportation systems as a result of waste removal activities. Removing wastes from their 

current locations would be perceived by the local residents as beneficial, with reservations concerning 

potential spills/accidents during the removal process. On-property waste removal would not affect 
any known historic or archaeological resources. In the long term, the removal of waste would be 

beneficial to the local economy because the threat to human health and the environment would be 

greatly reduced. 

Potential impacts resulting from waste treatment vary with the treatment used. In situ vitrification 

requires considerable electric power during the process. Contact would need to be made with local 

electric utilities to assure that the necessary power is available with no reduction in service to local 

residential, commercial, and other industrial users. In situ vitrification and incineration could result 

in large quantities of airborne wastecontaminated particles and possibly harmful gasses, if the 

processes are not properly enclosed or vented. This type of emission could have a negative impact on 
the local economy. Waste treatment processes that result in waste reduction or recycling would have 

a beneficial long-term impact to the local economy. The amount of wastes to be stored locally or 

transported through the area for these alternatives is lessened and the recycling or reuse of free 
release wastes (wastes determined to be safe for distributiodrelease to the public or other agencies) 

could lower remediation costs over the long run. Other treatment processes, such as shallow soil 

mixing and cement-based stabilization, would not have an impact on the local economy. 
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1.1.4 IN-PLACE STABILIZATI LATI F WASTE STRATEGY 

In-place stabilization involves m:arznt of ::: in place, using chemicals, biological agents, or 

physical manipulation to degrade or immobilize the contadnation. 
- -  

1.1.4.1 summary of Strateg 
Included in the nonremoval strategy are methods for controlling the spread of con taminants; methods 

for the physical manipulation of the wastes to effect stabilization; and some form of isolation of the 

unit from the environment. Previous applications of this strategy have been at sites with lagoons or 

waste pits, such as in Operable Unit 1. 

0 S l u m  walls are the most commonly used subsurface barriers to effectively redirect the 
flow of groundwater to control the spread of contaminants and/or treatment reagents 
beyond the zone of contamination or treatment zone. Slurry walls are constructed in a 
vertical trench and excavated under a slurry. The slurry wall should extend to the least- 
permeable underlying layer and proceed to a predetermined design depth below the 
bottom of the waste. Slurry walls can also be placed upgradient from the waste and can 
divert groundwater away from waste, thus minimizing leachate production and the spread 
of the contaminant plume (EPA 1985). This technology is being considered for possible 
application at d l  five FEW site" operable units. This technology is especially effective 
for components of Operable Units 1, 2 and 3, where low concentrations of contamination 
at shallow depth could be isolated from the flow of groundwater through the till, 
reducing migration to the aquifer (DOE 199Od). For slurry walls to be most effective, it 
is necessary to use them in conjunction with a suitable cap. 

0 C a ~ ~ h g  involves the installation of a barrier over the contaminated area to control 
erosion and to minimize or prevent the formation and migration of leachate as a result of.  
infiltration of surface water. Capping is an effective, relatively inexpensive technology 
that prevents vertical movement of contaminants due to precipitation. Capping could 
reduce or eliminate direct and/or indirect exposures to contaminants. Caps may consist 
of asphalt, synthetic membranes, chemical sealants/stabilizers, natural clay-rich soils, 
fortified clays, concrete, or multiple layers of any one or more of these materials. 

Dvnamic compaction and de watering involves dropping 4.5 to 36.3 metric ton (5 to 40 
ton) weights from heights of 6 to 30.5 meters (m) PO to 100 feet@)], resulting in 
compaction of surface and subsurface soils. A largeapacity crane repeatedly lifts and 
releases the weight at one location before moving on to the next location. This 
technology has been proven very effective in treating all types of soils. Before the start 
of any full-scale controlled compaction or dewatering efforts, the following activities 
would be required: remove and treat freestanding water; install a protective soil layer 
over any exposed waste to provide a safe working platform for equipment and personnel; 
and evaluate and implement groundwater control measures. These technologies are being 
and considered for application at Operable Unit 1. 

0 Shallow soil mixing is a method of mixing soils or sludges with dry or fluid treatment 
chemicals to produce a solidified or stabilized end product. Shallow soil mixing can be 
used on soils and sludges of varying moisture content ranging from dry soils to fluid 
sludges, at depths of 9 m (30 ft), using a crane-mounted mixing system. 
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.--In-situ-vitrification-is-a-process-of-stabilization-accomplished-by-placing-an-~a~f - - 
electrodes into the contaminated area at predetermined grid points. Electrical energy 
would then be applied until a temperature above 1600°C is reached and the soil is 
converted to a molten mass. The process is repeated at adjacent soil locations until the 
entire waste area is treated. Upon cooling, an obsidian-like vitrified mass is produced 
(silicate glass and microcrystalline structure) which possesses excellent structural 
properties and prevents contaminants from migrating into the environment. Gases 
generated during this process would be collected by a hood and drawn into a treatment 
system. 

1.1.4.2 Environmental Conseaue nm 
The environmental consequences of the containment strategy are summarized below and in 

Table 1.14 

1.1.4.2.1 

Nonremoval technology options include stabilization (e.g., shallow soil mixing), confinement (e.g., 

slurry walls), and surface management (e.g., capping). All of these have a low potential for 

generation of contaminated dust. Slurry wall construction and shallow soil mixing are wet processes, 

though minor emissions from handling friable stabilizing compounds are possible. Capping will 

require use of off-property, uncontaminated soils. Excavation, handling, and transport of these soils 

could increase ambient concentrations of ordinary dust which, though uncontaminated , is a criteria 

pollutant regulated under the Clean Air Act. Tailpipe emissions would include other criteria 

pollutants, that is carbon monoxide and nitrogen dioxide. 
# 

Airborne particles exist in a wide range of sizes, from large particles that quickly settle, to small 

particles that are subject to inhalation. In situ vitrification, a highenergy stabilization option, is 
capable of generating large quantities of small, inhalable particles that are likely to be contaminated 

with waste constituents. Controlling these emissions would involve equipment such as capture hoods, 

suction fans, ductwork, and fdters. Capture hoods do not work well in the open, that is, in the 

presence of crosswinds. In the presence of organic matter, off-gasing could also occuf, which would 

require additional processes such as carbon adsorption. From the standpoint of air quality impact, in 

situ vitrification clearly represents the option in nonremoval technology with the greatest potential for 

adverse impacts. 

Under the capping option, the impact of tailpipe emissions would depend on the amount of soil 

imported to the waste areas and the distance traveled. For example, capping the Operable Unit 2 

waste areas alone would require more than 496,961 m3 (650,000 yd3) of uncontaminated materials. 
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Element of 
Environment Potential Impact 

Air Quality 0 

a 

a 

0 

Groundwater 0 

a 

Surface Water 0 

0 

0 soils 

0 

pBRIOU4WRAWIwp996AI.U4/lWl3l93 5:lSpm 

Minor short-term emissions from handling friable 
stabilization compounds 

Major short-term emissions of particles and gases from in 
situ vitrification 

Mitigation by use of capture hoods, suction fans, 
ductwork, and filters 

Mitigation of fugitive dust by surface wetting 

Short-term adverse impacts could result from physical 
disturbance of soils next to waste units which could allow 
contaminants to reach the aquifer in higher concentrations 
and faster rates 

. 

Long-term beneficial impacts would occur by minimizing 
vertical infiltration of runoff through the waste materials 
and slowing the migration of contaminants to the aquifer 

Potential short-term adverse impacts could result from 
relocation of Paddys Run and/or the storm sewer outfall 
ditch 

Long-term beneficial impacts because wastes would be 
isolated from contact with rainwater and runoff 

Short-term adverse impacts could occur by the physical 
disturbance of soils adjacent to waste units forming a 
conduit for migration of contaminants 

Long-term beneficial impacts due to elimination of 
contaminated runoff and minimization of vertical 
infiltration of leachate 
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TABLE 1.1-4 

Element of 
\ Environment Potential Impact 

Terrestrial Ecology 0 Short-term impacts due to disturbance and removal of 
vegetationhabitat 

0 

0 

Aquatic Ecology 

0 

0 

WetlandslFloodplains 0 

0 

0 

Threatened and 0 

Endangered Species 

0 

0 

0 

Short-term impacts due to noise and increased levels of 
human activity 

Impacts due to fragmentation of the riparian corridor 
causing disruption of normal animal movement along 
Paddys Run 

Long-term beneficial impacts due to removal of 
contaminants 

Short-term adverse impacts to aquatic habitat and species 
from rerouting wetland drainages and Paddys Run, and 
contaminant runoff and release 

Beneficial long-term impacts by eliminating or minimizing 
exposure to contaminants 

Mitigation by employing runoff control and leachate 
collection systems and performing activities in the dry 
season 

Potential filling and/or rerouting of on-property drainages 
containing wetland vegetation 

Long-term beneficial impacts on wetlands by eliminating 
the release of contaminants 

Short- and long-term adverse impacts due to construction 
within the 100-year floodplain of Paddys Run 

Short-term impacts due to disturbance and removal of 
vegetationhabitat 

Impacts due to noise and increased levels of human activity 

Potential impacts due to the loss of individuals 

Long-term beneficial impacts due to removal of 
contaminants 
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TABLE 1.14 
(Continued) 0 

Land Use 

Historic and 
Archaeological 
Resources 

0 

0 

0 

0 

Potential impacts to transportation systems from transport 
of construction materials to the site 

Long-term beneficial impacts to the economy from reduced 
threat to human health and the environment 

Permanent loss to the community of land containing waste 

No impacts to known resources 
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Dust -would-be-produced-during-excavation,-loading~tr~port~~oading,-spr~ing,-contouring,~ 

compaction, and final dressing of the caps. Surface wetting is a practical and routinely used 
mitigating measure for dust control. 

Air quality impacts from nonremoval technologies are short-term, direct impacts. With exception of 

in situ vitrification, the impacts are substantially less than impacts from waste removal technologies. 

However, a long-term, indirect impact could occur if a waste pit liner was breached during subgrade 

operations, such as soil mixing or slurry wall construction, allowing contaminants to migrate toward 

groundwater. 

1.1.4.2.2 Groundwater 

The long-term impacts of containment and in situ stabilization should be beneficial. By minimizing 

vertical infiltration of runoff through the waste material or horizontal movement of groundwater 

through a waste unit, the continued migration of contaminants to perched groundwater and the aquifer 

should be slowed. This would increase attenuation of contaminants remaining in the till. 

Any action involving the physical disturbance of subsurface soils, such as the construction of slurry 

walls and the compaction and dewatering of a waste unit, could have potential adverse short-term 

impacts on groundwater. The physical removal of soil adjacent to a waste unit could result in the 

formation of a conduit that would permit contaminants to infiltrate into perched water and/or the 

aquifer at a faster rate and higher concentration than would normally be the case if the media were to 

remain intact. Compaction and dewatering, a process being considered for Operable Unit 1, could 

create fractures or tears in a pit liner which could serve as an avenue for contaminant migration to 

groundwater. 

1.1.4.2.3 Surface Water 

In-place stabilization and isolation could require the relocation of Paddys Run or the storm sewer 

outfall ditch and construction within the 1Wyear floodplain of Paddys Run for capping of adjacent 

waste units associated with Operable Units 1,2, and 4. Potential short-term impacts on Paddys Run 

include adverse effects on water quality from turbidity and contaminants released from disturbed soils 

and sediment. Short-term impacts on the Great M i d  River would be minor due to the dilution of 

contaminants in Paddys Run upon entering the river. The capping of the solid waste landfill, waste 

pits, and the silos could result in the loss of wetlands due to filling or rerouting of on-property 

drainages containing emergent wetland vegetation. 
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The use of shallow soil mixing for the lime sludge ponds or in situ vitrification for silo wastes and 

Operable Unit 5 subsurface soils to immobilize contamination would not have adverse impacts on 

involve the removal and treatment of free-standing water. Short-term adverse impacts on surface 

water are not anticipated because water would be treated prior to discharge to the Great Miami River. 

isolated from contact with rainwater and runoff, eliminating the transport of contaminants to surface 

1 

2 

- - - _ _  __ surfak water quality. -Conttolld-compaction and-dewatering-for @erableUnit 1 sources would- - 3- -- -- 

4 

5 

6 

7 

water and on-property wetlands. 8 

9 

Long-term impacts of this strategy are expected to be beneficial because FEW site wastes would be 

1.1.4.1.4 && 10 

The long-term impacts of containment and in situ stabilization should be beneficial because vertical 
and the migration of 12 

11 

. .  . infiltration of runoff through the waste material would be mlnlmlzed 

contaminants to subsurface soils would be slowed. 13 

remaining in the till. 14 

15 

16 

17 

18 

19 

20 

21 

This would increase attenuation of contaminants 

The physical removal of soils adjacent to waste units could result in the formation of a conduit that 

would permit contaminants to infiltrate subsurface soils at a faster rate and higher concentration than 

would normally be the case if the media were to remain intact. Compactioddewatering, a process 

being considered for Operable Unit 1, could create fractures or tears in a pit liner that could also .. 

serve as an avenue for contaminant migration to subsurface soils. 

1.1.4.2.5 Terrestrial Ecolopv 22 

In-place stabilization and isolation would result in short-term adverse and long-term beneficial impacts 

on terrestrial ecology. Short-term impacts associated with this strategy include the removal and 

disturbance of vegetation and habitat for staging areas, construction of support facilities, and physical 

manipulation of soils to achieve stabilization and isolation. Removal of habitat would result in 

23 

24 

25 

26 

21 

28 

29 

- - - - - - - - - correspondingreductions of local wildlife populjations, - - - _ _  _ _  - -  

. This strategy would result in project-related noise and increased levels of human activity which could 

disrupt nearby wildlife and reduce or eliminate use of the site by certain wildlife species. Impacts 30 

31 

32 

could include flushing behavior and other startle effects in nearby wildlife, such as birds and bats; 

diminished use of habitat and dispersal corridors; and disruption of avian nesting efforts in the area 

during the spring months. These impacts would be short-term and would cease after the completion 33 

of remedial activities. 34 
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In-place-stabilization-and-isolation- could-require-realigning-or-flling-of-on-propertydrainages 
containing emergent wetland vegetation with reductions in associated wildlife populations. This 

strategy could also require realigning Paddys Run or the storm sewer outfall ditch, resulting in the 

fragmentation of associated riparian corridors. 

In-place stabilization and isolation could result in adverse impacts on state and federal threatened and 

endangered species which occur or are potentially present on the FEW site. Impacts could include 

the removal and disturbance of habitat, disruption of breeding activities, and loss of individuals. A 

detailed survey for threatened and endangered species would be conducted before starting any 

remedial activity and a mitigation plan developed if individuals were found. 

Long-term beneficial impacts of this strategy on terrestrial ecology include the elimination of present 

contaminant releases and prevention of any future releases into the environment. 

1.1.4.2.6 Aauatic Ecolow 

This strategy may adversely affect the aquatic communities associated with various wetland drainage 

pathways as a result of physical disturbance during construction of caps and/or slurry walls. 

Rerouting of these drainages near the waste pits, the flyash piles, the lime sludge ponds, and the solid 

waste landfill would result in the loss of riparian and aquatic habitat and associated aquatic organisms. 

The largest potential impact to aquatic organisms is from capping the South FieldMyash areas and the 

waste pits. If the disturbed areas are fairly small, these impacts are likely to be short term, because 

the affected habitats could be reestablished either actively or naturally upon completion of the activity. 

Turbidity and contamination in Paddys Run resulting from possible construction runoff associated 

with capping, shallow soil mixing, and compaction and dewatering in the waste pits and South 

Field/flyash areas would also adversely impact aquatic organisms. These impacts would be 

diminished once stabilization activities are completed. Impacts on organisms in Paddys Run could be 

reduced if runoff control measures such as berms and dikes were employed, and if remedial activities 

took place when flow is low or nonexistent. 

Potential adverse impacts of waste stabilization on the aquatic communities in the Great Miami River 

are primarily associated with contaminant runoff and release via the storm sewer outfall ditch and 

Paddys Run. However, due to the large dilution factor of the river, these impacts are likely to be 
minor. The hazards to aquatic organisms in the river from contaminant runoff Eelease during 5% 

8 

9 

10 

11 

12 

13 

14 

15 

16 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

. 2 9  

30 

31 

32 

PEWOU4PSn.Aw.WP996AI.x-Ill~l3l93 448pm 1-1-26 



stabilization and isolation activities could be minimized with berms and dikes, and by performing 

remedial activities when flow in Paddys Run and the storm sewer outfall ditch is low or nonexistent. 

1 

2 

Stabilization and isolation of wastes would be beneficial to aquatic communities in the long term by 

minimizing or eliminating exposure to contaminants. 

4 

5 

6 

1.1.4.2.7 Socioeconomiaj 1 

This strategy should not af€ect the local labor market due to the low numbers of workers usually 

required for implementation. Cap construction could require large amounts of construction materials 

8 

9 

to be transported to the site, which could negatively affect transportation systems in terms of 

increased traffic and congestion as well as road deterioration. Stabilization or isolation of waste on 
the property would not affect any known historic or archaeological resources. In the long term, the 

isolation of waste would be beneficial to the local economy because the threat to human health and the 

environment would be greatly reduced. 

1.1.5 INTERIM ON-PROPERTY STORAGE STRATEGY 

An interim on-property storage facility with a 10-year planned use and a 30-year design life would 

provide an intermediate approach to waste disposal at the FEMP site. The facility would provide an , 
interim storage option, pending resolution of national radioactive waste management policy issues. . 

, 

1.1.5.1 Summary of Strategy 

This facility would be an above-grade, monitored structure built in accordance with Resource 

Conservation Recovery Act (RCRA) Regulation 40 CFR 264. It would consist of preengineered 

10 

11 

12 

13 

14 

15 

16 

17 

18 : - 

19 . 

20 

21 

22 

23 

metal or precast concrete and would provide the opportunity for recovery of containerized waste and 

subsequent relocation to a designated off-property disposal facility. It would use approximately 81 

hectare (ha) (200 acres) of pastureland on the eastern and northern portions of the FEMP site and be 

physical inspection of the wastes to check for leakage. 

24 

25 

26 

27 

28 

- . - - - - - _ _  - _ _ _  - - -  - _ _  - 
designed to store up to 1,720,249 m3 (2,250,000 yd? of waste material. There would be frequent 

1.1.5.2 Environmental Conseauences 

The environmental consequences of this strategy are summarized below and in Table 1.1-5. 

29 

30 
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TABLEI.14 

ENVIRONMENTAL IMPACTS OF ON-PROPERTY INTERIM STORAGE STRATEGY 

ELEMENT OF 
ENVIRONMENT POTENTIAL IMPACT 

Air Quality 0 Short-term impacts from excavation and construction of 
storage facility 

Groundwater 

Surface Water 

Soils 

0 

0 

0 

0 

0 

0 

0 

0 

Mitigation by surface wetting to suppress potentially 
contaminated dust 

Substantial short-term emissions from truck tailpipes and 
dry roadways 

Negligible long-term impact, provided waste is transferred 
to permanent disposal facility 

Long-term beneficial impacts from removal of potential 
sources of groundwater contamination 

Potential short-term adverse impacts due to runoff from 
disturbance of contaminated soils during construction 

Long-term beneficial impacts because wastes would be 
removed and isolated from contact with rainwater and 
runoff 

No adverse impacts are anticipated 

Beneficial impacts to soils should occur due to elimination 
of potential con taminant sources 
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TABLE 1.1-5 
(Continued) e 

Terrestrial Ecology 0 

0 

0 

Aquatic Ecology 

0 

0 

0 

0 

0 

Wetlands/Floodplains 0 

Short-term impacts due to disturbance and removal of 
vegetationhabitat 1 

Short-term impacts due to noise and increased levels of 
human activity 

Impacts due to fragmentation of the riparian corridor 
causing disruption of normal animal movement along 
Paddys Run 

Long-term impacts due to removal of vegetationhabitat 

Long-term beneficial impacts due to removal of 
contaminants 

Potential short-term negative impacts to aquatic organisms ' 
from rerouting drainage pathways and contaminant runoff 
and release into wetland area and Paddys Run 

Mitigation measures include revegetation in wetland 
drainage areas, employing runoff control and leachate 
collection systems, and performing activities in the dry 
season 

Beneficial long-term impacts as a result of removing 
wastes, thereby eliminating or reducing exposure 

Short-term adverse impacts could result from the rerouting 
of on-property drainages containing wetlands during the 
siting of the facility 

0 Long-term beneficial impacts on wetlands because wastes 
- -  would be isolated from contact with rainwater and runoff ~ - -- - - 

-- -- -- -- _ _ _  _ _ _  _ _ _ _  ~ --_ - 

0 No short-or long-term impacts on floodplains because the 
facility would not be sited in a floodplain 

538 
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TABLE 1.1-5 

ELEMENT OF 
ENVIRONMENT POTENTIAL IMPACT 

Threatened and 0 
Endangered Species 

0 

Socioeconomics 

Land Use 

Historic and 
Archaeological 
Resources 

0 

0 

0 

0 

0 

0 

0 

Short-term impacts due to disturbance and removal of 
vegetationhabitat 

Impacts due to noise and increased levels of human 
activity 

Potential impacts due to the loss of individuals 

Long-term impacts due to removal of vegetationhabitat 

Long-term beneficial impacts due to removal of 
contaminants 

No anticipated impacts to labor market 

Potential impacts to transportation systems from transport 
of construction materials to the site 

Potential depletion of local reserves of construction 
materials 

Potential negative visual impact 

Potential loss of prime farmland 

Future use of the storage facility could affect land use in 
the vicinity 

No impacts to known resources 
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1.1.5.2.1 & 
Waste materials for interim storage would be prepackaged or containerized in a closed building 

1 

2 

having an emission control system; Accordingly, air quality impacts due to subsequent handling and 

storage of the waste per se would be negligible, though infrequent short-term impacts from accidental 

spills could occur. The main impact on air quality would be due to construction of the storage 

generate potentially contaminated dust, and transportation would produce substantial emissions of 

3 

4 

5 

6 

7 

- -  - 

facility and transportation of the packaged waste. Construction of an on-property facility would 

roadway dust and tailpipe pollutants regulated under the Clean Air Act. 

The storage facility would cover approximately 81 ha (200 acres) of on-property land, some of which 

would likely have been contaminated by airborne emissions from production operations in past years. 

A structure this large, designed to store up to 1,720,249 m3 (2,250,000 yd3 of waste, would require 

extensive grade preparation and excavation for footings, as well as roadways designed to handle large 

traffic flows to and from the facility. 

The extent of impacts on air quality would depend on the amounts of dust and tailpipe emissions 

released during a given time period and atmospheric stability during the period. Airborne pollutants 

disperse and migrate downwind in whatever direction the w.ind happens to be blowing. As time 

passes, dispersal continues and concentrations decrease as the plume moves downwind, eventually 

becoming innocuous. Accordingly, air quality impacts arising from on-property storage are short- 

0 
term direct impacts that can affect humans by the inhalation pathway. Long-term impacts would be 

negligible, provided the waste is transferred to a permanent disposal facility. 

I. 1.5.2.2 Groundwater 

The construction of the interim on-property storage facility should not cause adverse impacts to 

groundwater because it will be built in an area that has been investigated and found to be 

uncontaminated. Therefore, the risk of encountering contaminated soils and/or perched groundwater 

during construction of the foundation should be minimal. 

n 

The isolation of waste within the storage facility would prevent contaminants from migrating through 

the glacial overburden to perched groundwater or the regional aquifer, which would have a beneficial 

impact to groundwater. On-property storage, however, will result in a hazardous waste storage 

facility being built above the Great Miami Aquifer, which has been designated a Sole-Source Aquifer 

by the EPA under Section 1414(a) of the Safe Drinking Water Act. 
600 
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1.1.5.2.3-Surface-Warn _- . 

According to preliminary estimates, interim on-property storage of Operable Unit 1 wastes would 

require approximately 60 ha (150 acres), the most land area of any operable unit. The land area 

required for storage of Operable Unit 2, 3, 4, and 5 wastes combined has been estimated at about 16 

ha (40 acres). The siting of a facility to store wastes would be restricted to areas north and east of 

the former Production Area due to the land area required. A 20-ha (50-acre) forested wetland exists 

north of the former Production Area and could be lost due to filling. 

Interim on-property storage could have short-term impacts on surface water and wetlands during 

construction and operation of the facility. Potential impacts are associated with contaminated surface 

soils disturbed during construction releasing contaminants into runoff and with the rerouting of on- 
property drainages that contain emergent wetland vegetation. 

Long-term impacts of this strategy would be beneficial because containerized waste would be removed 

from the facility and transported to a designated off-property facility for final disposal. 

1.1.5.2.4 soils 
The construction of an interim on-property storage facility should not have adverse impacts on soils 

because it will be sited in an area that has been investigated and found to be uncontaminated. 

Therefore, the disturbance of soils during construction should not release contaminants to adjacent 

soils. The isolation of waste within this facility would have a beneficial impact on soils by preventing 

contaminant transport to soils. 

1.1.5.2.5 Terrestrial Ecolom 

The interim on-property storage strategy would result in short- and long-term adverse impacts and 

long-term beneficial impacts on terrestrial ecology. Short-term impacts associated with this strategy 

include the removal and disturbance of vegetation and habitat for staging areas and construction of 

support facilities and realigning or flling of on-property drainages containing emergent wetland 

vegetation. Removal of habitat would result in corresponding reductions of local wildlife populations. 

This strategy would result in project-related noise and increased levels of human activity which could 

disrupt nearby wildlife and reduce or eliminate use of the site by certain wildlife species. Impacts 

could include flushing behavior and other startle effects in nearby wildlife, such as birds and bats; 

diminished use of habitat and dispersal corridors; and disruption of avian nesting efforts in the area 
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h 

durihg the spring months. The above impacts would be short term and would case after the 1 0 completion of construction activities. 2 

- 
3 

4 Interim on-property storage could result in adverse impacts on state and federal threatened and 

endangered species which occur or are potentially present on the FEMP site. Impacts could include 

the removal and disturbance of habitat, disruption of breeding activities, and loss of individuals. A 

detailed survey for threatened and endangered species would be conducted before starting any 

remedial activity and a mitigation plan developed if individuals were found. Long-term impacts 

associated with this strategy include the removal and disturbance of vegetation and habitat for 

construction of the interim on-property storage facility. Removal of habitat would result in 

corresponding reductions of local wildlife populations. The long-term removal of vegetation and 

habitat could be mitigated by replacement elsewhere on the FEMP site or off-site acquisition of 

habitat at a ratio determined by state and federal agencies. Long-term beneficial impacts of this 

strategy to terrestrial ecology include the removal of containerized waste from the FEMP site for 

disposal in a designated off-property facility. 

1.1.5.2.6 Aauatic Ecol 

The short-term impacts'oybuilding an on-property storage facility on the aquatic organisms in Paddys 

Run, the Great Miami River, and in adjacent wetland drainages would be comparable to those of on- 
property disposal. Long-term impacts on aquatic organisms would be beneficial because wastes 

would be removed from the FEMP site, eliminating exposure to contaminants. 

0 

1.1.5.2.7 Socioeconomics 

The construction of the on-property storage facility would require a fairly large number of workers. 

However, considering the large size of the metropolitan labor market [more than 924,000 workers, as 
discussed in the SWCR (DOE 1993)], the number of workers needed to build this facility would not 

affect the local labor market. Construction could require large amounts of materials transported to 

the site which could negatively affect transportation systems in terms of increased traffic and 

congestion as well as road deterioration. The final design of the facility could have a visual impact 

on the local area. A huge monolith or an 81-ha (2Wacre) field of cement vaults may not be visually 

pleasing and could result in a lowering of property values on land within sight of the property. 

Leakage of wastes due to structural failure, a failure of collection systems, and/or a long storage 

period could have negative impacts on the local economy. An additional consideration is hture use 0 
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5 

o f-the-facilitylvaults-after-the-w aste-is-transported-to-another-location~~-property-inter~-storage-~~ 
would not affect any known historical or archaeological resources. 

1.1.6 ON-PROPERTY DISPOSAL STRATEGY 
An on-property disposal facility would provide an approach to waste disposal at the FEMP site, 

pending resolution of national radioactive waste management policy issues. 

1.1.6.1 Summarv of Stratepv 

The implementation of an on-property disposal strategy assumes a first step of removing the 

contaminated wastes, soil, and other materials. After removal, contamhated wastes must be 

appropriately packaged before disposal. On-property disposal requires consideration of the waste 

characteristics, the costs of constructing on-property facilities, and state and community acceptance of 
various waste disposal options. 

The construction of an Engineered Waste Management Facility (EWMF) is being considered in 
remedial action alternatives for all five FEMP site operable units. The construction of an on-property 

EWMF is attractive based on several considerations. First, the extremely high transportation costs 

associated with radioactive and hazardous materials/wastes would be avoided. Second, the risk 

associated with transportation of these materials is a subject of concern to many local and state 

governments and citizens. With most disposal sites located at some distance from the FEMP site, the 

number of local and state governments potentially involved is considerable. Third, Sections 121(d) 

and 121(e)(l) of the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) specifically exempt all on-property activities from the procsdural requirements to obtain 

federal, state, or local permits, such as those required for the siting and construction of a disposal 

facility. This exemption becomes of particular interest when considering the mixed waste issue. 

Fourth, there is a lack of currently available off-property sites. Fifth, the existence of approximately 

324 ha (800 acres) of open space at the FEMP site provides opportunities for siting an EWMF. 

The EWMF will accept only dry waste placed in noncorrosive containers and/or highly 

stabilized/solidified waste forms. The following designs are being considered: 

0 Tumulus design; 

- RCRA-type closure cap with leachate collectioddetection systems (LCDS) 
and rollercompacted concre!-te intrusion barrier 
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- Cap thickness, including fill cover over the waste forms, will be based on 
the 5-m criterion per 10 CFR 61 

- - - - - . - - Uw PeriiiiSilitjf [l X l~’centiiner/SeCond-(Cds) m - h u m ;  multiple clay 
liner underlayment with LC/DS 

- ~- - - - - -- 

0 , Above-mound Structure; 

- Designs 1A and 1B - The vault is constructed directly on grade and a cap 
can be placed over the closed structure 

(a) Design 1A with a liner system including LC/DS 
(b) Design 1B without the secondary leachate collection system or the high density 

polyethylene (HDPE) liner (only a primary leachate collection system) 

- Designs 2A and 2B - The vault is constructed with the structural support slab placed 
1.8 m (6 ft) over grade using an extended height reinforced concrete foundation 

(a) Design 2A with a liner system including LC/DS 
(b) Design 2B without the secondary leachate collection system or the HDPE liner 

(only a primary leachate collection system) 

After treatment, the resulting waste form may be placed in the facility in bulk and/or containerized 
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form. As with all disposal facilities, regularly scheduled monitoring and facility maintenance 

programs will be required both during the active life of the facility and for some specified postclosure 
care period. 26 

24 

25 

1.1.6.2 Environmental Conseque n w  

The environmental consequences of this strategy are summarized below and in Table 1.16. 

1.1.6.2.1 Air 
A potential for short-term, adverse air quality impacts exists due to activities associated with the on- 

property disposal strategy. Airborne pollutants of concern include contaminated and non- 
contaminated fugitive dust and volatilized toxic contaminants, especially those generated from 

excavation and construction activities. Construction of an on-property disposal facility would require 

excavation by mechanical means, which would generate airborne particulate matter, and the particles 

would disperse in the downwind direction. Plumes of particles will be at or near ambient temperature 

and would, therefore, travel near ground level and could be subject to inhalation by nearby personnel. 

Particles eventually settle to the ground, but could remain suspended long enough to be carried across 

the FEMP property boundary. Fugitive dust will also be generated during truck loading and 

unloading. 
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FABLE-I;I-6 

ENVIRONMENTAL IMPACTS OF ON-PROPERTY DISPOSAL STRATEGY 

Element of 
Environment Potential ImDact 

Air Quality 

Groundwater 

0 

0 

0 

0 

0 

Surface Water 0 

0 

Soils 0 

0 

Short-term impacts from excavation, construction, and 
operation of disposal facility 

Mitigation by surface wetting to suppress fugitive dust 

Substantial short-term emissions from truck tailpipes and 
dry roadways 

Minor short-term emissions from routine maintenance 

Negligible long-term impact 

Minor long-term emissions from truck tailpipes and dry 
roadways 

Disturbance of perched water during construction could 
result in migration of potentially contaminated material to 
the aquifer 

Long-term beneficial impacts would result from removal of 
sources of groundwater contamination 

Short-term adverse impacts on surface water quality could 
result from contaminated runoff during construction of the 
facility 

Long-term beneficial impacts because wastes would be 
isolated from contact with rainwater and runoff 

No adverse impacts are anticipated 

Long-term beneficial impacts to soils should result from 
removal of potential sources of contamination 
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(Continued) e 
. _ -  - _ _  

Element of 
Environment Potential Impact 

- 

0 

Short-term impacts due to disturbance and removal of 
vegetationhabitat 

Short-term impacts due to noise and increased levels of 
human activity 

0 Impacts due to fragmentation of the riparian corridor 
causing disruption of normal animal movement along 
Paddys Run 

0 

0 

Aquatic Ecology 0 

0 

0 

Long-term impacts due to loss of approximately 81 ha 
(200) acres of vegetationhabitat 

Long-term beneficial impacts due to removal of 
contaminants 

Potential short-term negative impacts to aquatic organisms 
from rerouting drainage pathways and contaminant runoff 
and release into wetiand area and Paddys Run 

Mitigation measures include revegetation in wetland 
drainage areas, employing runoff control and leachate 
collection systems, and performing activities in the dry 
season 

Beneficial long-term impacts as a result of removing 
wastes, thereby eliminating or reducing exposure 

WetlanddFloodplains 0 Short-term adverse impacts on wetlands due to filling 
during the siting of the facility 

0 -  Long-term adverse impacts due to permanent loss of 
wetlands 

_ _ _  ._  

0 No short or long term impacts on floodplains because the 
facility would not be sited in a floodplain 
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TABLE 1.14 

Element of 
Environment Potential Im~act 

Threatened and 0 
Endangered Species 

~~ 

Short-term impacts due to disturbance and removal of 
vegetationhabitat 

0 

0 

0 

Impacts due to noise and increased levels of human activity 

Potential impacts due to the loss of individuals 

Long-term impacts due to removal of vegetationhabitat 

Socioeconomics 

Land Use 

Historic and 
Archaeological 
Resources 

0 

0 

0 

0 -  

0 

0 

0 

0 

Long-term beneficial impacts due to removal of 
contaminants 

No anticipated impact to labor market 

Potential impacts from transport of construction materials 
to the site 

Potential depletion of local reserves of construction 
materials 

Potential negative visual impact 

Potential impacts to the economy in the form of slower 
residential/commercial development 

Potential loss of prime agricultural land 

0 

No impacts to known resoyrces 
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At the current stage of planning and conceptual design (parsons 1992), the EWMF consists of 45 

slaban-grade concrete vaults constructed during a 16-year period and having a total disposal capacity 

1 

2 

-of 1,834,932 m3 (2,400,000 yd3). Each vault is approximately 196 m (644 ft) long, 44 m (145 ft) 
wide, and 8 m (26 ft) high. It is comprised of 12 separate cells that provide the fundamental 

containment structure for the waste. To keep pace with waste processing activities, a vault is to be 

completed every four months. The construction period for a single vault is approximately 18 months, 

so at least four vaults will need to be under construction at any one time. Airborne contaminants, 

mainly fugitive dust, will be generated by this construction activity. National Ambient Air Quality 

Standards (NAAQS) for inhalable particulates are 50 micrograms (pg/m?, annual average, and 150 

pg/m3, 24-hour average. Using the procedures and assumptions described below, ambient 

concentrations of fugitive dust have been estimated, and are evaluated with respect to the NAAQS. 

The Industrial Source Complex QSc) dispersion model was used to estimate Concentrations of fugitive 

dust in the vicinity of vault construction activities. ISC is an EPA guideline model (EPA 1992) that 

is applicable in flat or gently rolling terrain. The long-term version, ISCLT, projects annual average 

concentrations of an airborne contaminant at user-selected locations of interest, called receptor 

locations. Information necessary for input to the model includes the pollutant emission rate, the 

location and other information about the source of the pollutant, meteorological data that typifies 

actual site conditions, and physical locations of receptors. In this application, on-property 

meteorological data for 1989 was used. Receptors were located 100 m apart in the vicinity of vault 

construction activity. To facilitate dispersion modeling, a year-long construction program was 

assumed for four adjacent vaults occupying a construction area measuring approximately 200 m by 

200 m. The uncontrolled emission rate of fugitive dust from this area was assumed to be 2.7 metric 

tons/hectare/month (1.2 tons/acre/month) (EPA 1985). This estimate is based on field measurements 

at large construction projects, including activities such as land clearing, excavation, blasting, cut and 

fill operations, and construction of the facility itself. 

Generally, a large portion of the emissions is from equipment traffic over temporary roads at the 

construction site. It was also assumed that surface wetting would be used to control dust emissions, 

reducing the emission rate by 50 percent (EPA 1985). Since NAAQS apply to inhalable (PM10) 

particulates, not total particulates, it was assumed that the inhalable fraction was 36 percent (EPA 

1985). 
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2 '. Based-on-the-procedures and-assumptions-cited-above,-the-modeling-results indicate a-potential-for- - ~ 

exceeding 50 pg/m3, the annual average NAAQS for inhalable particulates. As shown in Figure 

1.1-1, the potential exists in an area near the construction activity and located in the predominant 

downwind direction from construction activity. For vaults constructed near the property line on the 

east side of the FEMP site tract, a portion of the area would lie off property. 

The two types of on-property disposal facilities being considered for the FEMP site include a tumulus 

design facility and an above-ground storage building. Activities associated with the construction of 

both types of facilities present a potential for airborne emissions. Construction of the tumulus facility 

would require the transportation of materials, such as concrete supplies and fill cover, which could 

become entrained in the atmosphere during truck transport. The above-ground facility would also 

require building materials to be brought onto the FEMP site and concrete mixtures, fill materials, and 

roadway dust could be entrained into the ambient air during transport. In addition to the entrainment 

of noncontaminated materials, radionuclidecontaminated fugitive dust could be generated during 

excavation activities associated with each facility type. The concentrations and types of contaminants 

resulting from excavation depends upon site-specific conditions, such as the location chosen for 

construction of the facility and waste constituents in the area of construction. A minor short-term, 

adverse impact could result from the volatilization of toxics may be found in the disturbed soil. 

During excavation, toxics can vaporize into the ambient air, presentihg a potential for exposure 

through inhalation. Also, short-term ambient concentrations of criteria pollutants could result from 

tailpipe emissions of transport trucks and heavy construction equipment. 

The primary mitigation measure for fugitive dust control is wet suppression, and it can be 

accomplished by a variety of methods which reduce contact mobility of potential airborne particles. 

The most common method is some form of liquid (e.g., water) or asphaltic compounds, which can be 

sprayed over soil surfaces to form crusts or to bond particles together. 

Fugitive dust and air toxics emissions associated with the construction of an on-property disposal 

facility will have little or no adverse long-term impacts on air quality in the region of the FEMP site, 

because of comparatively rapid settling velocities of particulate matter and rapid dilution of volatilized 

gases in the ambient air. Disposal of the 

impacts to air quality, because the wastes 
and reentrainment into the atmosphere. 

wastes in the EWMF should present no long-term adverse 

will be stabilized/solidified and not subject to wind erosion 
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ANNUAL AVERAGE CONCENTRATION OF INHALABLE ( ~ ~ 1 0 )  PARTICULATES 

. .  (MICROGRAMS PER CUBIC METER) 

FIGURE 1.1-1 ESTIMATED CONCENTRATIONS OF FUGITIVE DUST IN THE 
VICINITY OF EWMF VAULT CONSTRUCTION ACTIVITIES 
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-1.1.6.2.2-Ground~ ater- 

The construction of an on-property disposal facility should not cause adverse impacts to groundwater 

because it will be built in an area that has been investigated and found to be uncontaminated. 

Therefore, the risk of encountering contaminated soils and/or perched groundwater during 

construction of the foundation should be minimal. 

The isolation of waste within the facility would prevent contaminants from migrating through the 

glacial overburden to perched groundwater or the regional aquifer, which would have a beneficial 

impact to groundwater. However, the facility would be sited over the sole-source Great Miami 

. aquifer. 

1.1.6.2.3 Surface Water 

According to preliminary estimates, the land area required for on-property disposal of Operable Unit 

1 wastes would be approximately 60 ha (150 acres), the most land area of any operable unit. The 

land area required for disposal of Operable Units 2, 3, 4, and 5 wastes combined has been estimated 

at about 16 ha (40 acres). The siting of this facility would be restricted to areas north and east of the 

former Production Area due to the land area required. A 20-ha (50-acre) forested wetland exists 

north of the former Production Area and could be lost due to filling. Impacts on wetlands could be 

avoided entirely if the facility were not constructed within or adjacent to wetland regions. 

On-property disposal could have short-term impacts on surface water and wetlands during 

construction of the EWMF. Potential impacts are associated with contaminated runoff and loss of 
wetlands due to filling or rerouting of drainageways. Long-term impacts are expected to be beneficial 

because FEMP site wastes would be treated and isolated from contact with rainwater and runoff, 
eliminating the transport of contaminants to surface water and wetlands. 

1.1.6.2.4 && 
The construction of an on-property disposal facility should not have adverse impacts on soils 
because it will be sited in an area that has been investigated and found to be uncontaminated. 

Therefore, the disturbance of soils during construction should not release contaminants to adjacent 

soils. The isolation of waste within this facility would have a beneficial impact on soils by preventing 

contaminant transport to soils. 
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1.1.6.2.5 Terrestrial Ecology 

On-property disposal would result in short- and long-term adverse impacts and long-term beneficial 

impacts on terrestrial ecology. -Short-term &pa& akociated with this strategy include the removal 

and disturbance of vegetation and habitat for staging areas and construction of support facilities, and 

realigning or filling on-property drainages containing emergent wetland vegetation. Removal of 

habitat would result in corresponding reductions of local wildlife populations. 

- -  
- 

This strategy would result in project-related noise and increased levels of human activity that could 

disrupt nearby wildlife and reduce or eliminate use of the site by certain wildlife species. Impacts 

could include flushing behavior and other startle effects in nearby wildlife, such as birds and bats; 

diminished use of habitat and dispersal corridors; and disruption of avian nesting efforts in the area 
during the spring months. These impacts would be short term and would cease after the completion 

of construction activities. 

On-property disposal could result in adverse impacts on state and federal threatened and endangered 

species which occur or are potentially present on the FEMP site. Impacts could include the removal 

and disturbance of habitat, disruption of breeding activities, and loss of individuals. A detailed 

survey for threatened and endangered species would be conducted before starting any remedial 

activity and a mitigation plan developed if individuals were found. 

Long-term impacts associated with this strategy include the removal and disturbance of approximately 

81 ha (200 acres) of vegetation and habitat for construction of the on-property disposal facility. 

Removal of habitat would result in corresponding reductions of local wildlife populations. Long-term 

beneficial impacts of this strategy to terrestrial ecology include the elimination of present contaminant 

releases and prevention of any future releases. 
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An on-property disposal facility would be beneficial in the long term to aquatic organisms and their 

habitat in Paddys Run and the Great Miami River by eliminating or reducing exposure to FEMP site 

contaminants. Potential negative impacts on aquatic habitat and species associated with wetland areas 

could result as a consequence of rerouting drainage pathways during construction. The short-term 

impacts include turbidity and sedimentation, and the longer-term impacts are mainly from disturbance 

or destruction of habitat. Revegetation of these areas after construction activities are completed would 

reduce the negative effects of disturbance. Additional mitigation measures, including runoff collection 
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-~ a n d - t r e a t m e n t - s y s t e m s ; - b e r m s - o r - d i k e s , a n  the drier tmes of-the year 

would reduce the potential for contaminants to be leached into surface waters or into wetland areas. 

The potential for adverse impacts to organisms in the Great Miami River via runoff through Paddys 

Run is low, due to the large dilution factor in the river. 

1.1.6.2.7 Socioeconomics 

The construction of an on-property disposal facility would require a fairly large number of workers. 

However, considering the large size of the metropolitan labor market (more than 925,OOO workers), 

the number of workers needed to build this facility would not affect the local labor market. 

Construction could require large amounts of materials to be transported to the site which could 
negatively affect transportation systems in terms of increased traffic and congestion as well as road 

deterioration. The final design of the facility could have a visual impact on the local area. A huge 

monolith or an 81-ha (200-acre) field of cement vaults may not be visually pleasing and could result 

in a lowering of property values on land within sight of the property. Covering the structure(s) with 

vegetation could reduce the impacts, but depending on size, the structure could be visible for a long 

distance. Eventual leakage of wastes or a failure of collection systems could have negative impacts 

on the local economy. The existence of a disposal facility in the area may have long-term impacts on 

the area by lengthening the period of time before metropolitan development moves into the area. On- 
property disposal would not affect any known historic or archaeological resources. 

1.1.7 OFF-PROPERTY DISPOSAL STRATEGY 
Off-property disposal would include the transport of packaged waste to an off-property location. The 

disposal site and method of transport would be determined in the appropriate operable unit FS Report, 

pending resolution of national radioactive waste management policy issues. 

1.1.7.1 Summarv of Stratem 

Immediately after treatmentlpackaging, or after removal from an interim storage facility, FEMP site 

waste could be transported to an approved facility for permanent disposal. As a condition of disposal, 

no untreated wet, raw waste, or free liquids will be accepted for transport. All identified mixed 

wastes will be accepted only in a solidified form. Waste transportation could be provided by truck or 

rail. 

The FEW site can readily accommodate rail transport by use of existing on-property track spurs. 

Rail transport offers possible advantages over truck transport, including lower cost per waste ton-mile 
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transported, improved transport safety record, and larger tonnage capacity, possibly reducing the 

potential duration of public exposure. Rail transport with the existing system can provide estimated 

shipment rates of up to 82 metric tons (90 tons) of waste per car with 100 cars per train. The 

possibility exists that the approved waste site may not have an available rail spur. However, a spur 

could be built. Truck transport can provide portal-to-portal.service between the FEMP site and the 

approved waste site. Dependent on whether the waste is containerized, bulkldry cake, or solidified, 

the number of round trips could vary widely. 

The primary method of disposal for DOE low-level radioactive waste (LLW) is the use of engineered 

earthen trenches in which steel containers of LLW are stacked and then back-filled with a layer of 

clay or other impermeable material and a layer of topsoil. The bottom of the trench, which is 

situated above the groundwater table, is covered by either a layer of clay or of crushed stone. As the 

trench is filled, sand, soil, or other suitable material is used to fill void spaces. In addition to 

engineered trenches, other methods of LLW disposal include above-ground disposal, such as the 

tumulus disposal being demonstrated at the Oak Ridge Reservation, and the below-ground vaults used 

at the Savannah River Site. 

DOE low-level mixed waste (LLMW) was disposed of in several near surface land disposal 

configurations as LLW or discharged to impoundments prior to the application of RCRA and Toxic 

Substances Control Act (TSCA) regulations to DOE facilities. Because the application of these 

regulations and, in particular, the application of land disposal restrictions for certain hazardous 

wastes, LLMW has been placed in storage awaiting treatment. 

DOE is currently considering various waste management alternatives for LLW and LLMW in their 

Programmatic EIS (PEIS) on Environmental Restoration and Waste Management. Final alternatives 

for LLW and LLMW at the FEMP site will be consistent with DOE programmatic decisions. 

There are two off-property disposal options currently being evaluated for the FEMP Remedial 

InvestiatiodFeasibility Study (RVFS) program: 

An arid Western site, like the Nevada Test Site (NTS), that is currently operated by the 
DOE, but has a waiting list of major waste shipments. 
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- - - 
-1,1.7~2-Environmenta-Consme . ces 

The environmental consequences of off-property disposal are summarized below and in Table 1.1-7. 

1.1.7.2.1 

Off-property disposal of FEMP site wastes could have short-term, adverse air quality impacts, 

particularly if interim on-property storage occurs, as described in Section 1.1.5.2.1. The use of 

interim storage before off-property shipment would require the construction of an interim storage 

facility on the FEMP site. Additional adverse air quality impacts could result from the transportation 

of wastes from the FEMP site. Whether the means of transportation from the site is by rail or by 

truck, a potential for fugitive dust generation exists. During initial transportation, noncontaminated 

materials (e.g., roadway dust) and/or radionuclidecontaminated fugitive dust could be entrained into 

the ambient air in the immediate vicinity of the FEMP site. The resulting ambient concentrations 

would be dependent upon the transported waste characteristics, such as waste constituents and 

moisture content, and upon meteorological factors, such as wind speed and atmospheric stability. A 

short-term adverse impact could result from the volatilization of toxics which may be carried by 

fugitive dust. During transportation, toxics can rapidly vaporize, presenting a potential for exposure 

through inhalation. Also, short-term ambient concentrations of criteria pollutants could result from 

exhaust emissions of locomotive engines, transport trucks, and/or heavy-construction equipment. 

Mitigation measures for fugitive dust control during transportation include wet suppression and waste 

covering. The primary objective in fugitive dust control is to employ a method that will reduce 

contact between wind and potential airborne particles. The most common approach is the use of some 

form of liquid (e.g., water) or surfactant, such as asphaltic compounds, which can be sprayed over 

soil surfaces to form crusts or to bond particles together. 

Fugitive dust and air toxics associated with off-property disposal will have no adverse long-term 

impacts on air quality in the region of the FEMP site, because the potential sources of airborne 

contaminants are removed from the FEMP site. Disposal of the wastes in an interim storage facility 

should present no long-term adverse impacts to air quality, because the wastes will be 

stabilized/solidified and not subject to wind erosion and reentrainment into the atmosphere. 
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TABLE 1.1-7 

- - _  ENVIRONMENTAL _IMPACTS OF OFF-PROPERTY - DISPOSAL STRATEGY 

Element of 
Environment Potential Impact 

Air Quality 

Groundwater 

Surface Water 

Soils 

0 

0 

0 

Terrestrial Ecology 0 

Aquatic Ecology 0 

. .. -. -0 - . . .  

Negligible long-term impact 

Beneficial impact, in that emissions are distant from removal 
emissions, reducing cumulative, localized concentrations in 
ambient air 

Minor long-term emissions from truck tailpipes and dry 
roadways 

Beneficial impacts would result from the removal of waste 
sources, eliminating future potential contaminant migration to 
the aquifer 

Long-term beneficial impact because wastes would be 
removed, eliminating the transport of contaminants to surface 
water 

Long-term beneficial impacts should result from the removal 
of contaminant sources 

Long-term beneficial impacts due to removal of contaminants 

No anticipated short-term impacts 

Longderm beneficial impacts to aquatic organisms and their 
habitat because removal of wastes would eliminate any 

- 

existing or future exposures 

Wetlands/Floodplains 0 Beneficial impact on wetlands because wastes would be 
removed, eliminating any present contaminant releases and 
preventing any future ones 

1-1-47 



FEMP-OU4FS-5 DRAFT FINAL 
Decembex 1993 

TABLE 1.1-7 
~ - -  

(Continued) 

Element of 
Environment Potential Impact 

Threatened and 
Endangered Species 

0 Long-term beneficial impacts due to removal of contaminants 

Socioeconomics 

Land Use 

0 Long-term beneficial impact to economy from reduced threat 
to human health and the environment 

0 Potential impacts to transportation systems and communities 
along the selected route 

0 No anticipated impact to land use 

Historic and 
Archaeological Resources 

0 No impacts to known resources on the FEMP site 
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1.1.7.2.2 Groundwater 

The removal of waste from the property would eliminate the possibility of contaminant migration 

through the glacial overburden to perched groundwater-or the regional aquifer. This would have a 

beneficial impact to groundwater. 

1.1.7.2.3 Surface Water 

The off-property disposal strategy would have a beneficial impact on surface water and wetlands 

because wastes would be removed from the FEMP site and transported to an approved facility for 

final disposal. The transport of contaminants to surface water would be eliminated. 

1.1.7.2.4 soils 
The removal of waste from the FEMP site property would eliminate the possibility of contaminant 

transport to soils. This would have a beneficial impact on soils. 

1.1.7.2.5 Terrestrial Ecolom 

Long-term beneficial impacts of this strategy to terrestrial ecology include the removal of 

containerized waste from the FEMP site for disposal in a designated off-property facility. 

1.1.7.2.6 Aauatic Ecolopv 

Disposing of wastes at an off-property facility would be beneficial in the long-term to on-property 

aquatic organisms and their habitat because wastes would be removed and any existing or future 

exposures would be eliminated. Transportation of wastes to an off-property facility would not have 

any negative impacts on the aquatic organisms in Paddys Run, the Great Miami River, or any wetland 

areas. 

I .I. 7.2.7 Socioeconomics 

Off-property disposal of waste would have a long-term beneficial impact on the local economy 

because the threat to human health and the environment would be eliminated. The number of workers 

involved in the transport would vary, based on the number of shipments and the type of transport 

(truck or rail). However, considering the large size of the metropolitan labor market (over 925,OOO 

workers), the number of workers needed to transport the largest volume of waste would not affect 

the local labor market. The transport of waste to an off-property location could have an impact on 

the local economy, communities along the proposed route, and local, regional, and interstate 
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transportation-systems .-Off-property-disposal-would not affect-any - k n o w n - h i s t o r i c - o r - a r ~ ~ l o g i c ~  - 

resources on the FEMP site. 

1.1.8 GROUNDWATER REMEDIATION 

This strategy involves the extraction and treatment of contaminated perched groundwater and the 

South Plume. 

1.1.8.1 Summarv of Strateqy 

The strategy for groundwater remediation would employ the following processes: 

Groundwater Extraction - Five recovery wells, which will be installed in the regional 
aquifer as part of the South Plume removal action, would be supplemented with several 
additional wells. Each well is estimated to produce an average flow rate of 0.04 m3/s 
[650 gallons per minute (gprn)]. Groundwater extraction would continue until risk-based 
Preliminary Remedial Goals (PRGs) and Applicable or Relevant and Appropriate 
Requirements (ARARs) are met. 

Perched groundwater would be extracted using french drains, a wellpoint system, and 
extraction wells. Perched groundwater extraction would continue until risk-based PRGs 
and ARARs for perched groundwater are met. 

0 Grou ndwater Treatment - Groundwater treatment would include a carbon adsorption 
pretreatment step, followed by precipitation for metals removal, ion exchange for 
uranium removal, and sludge dewatering. The system could be designed to process up 
to 0.5 m3/s (8000 gpm), reducing contaminant concentrations to levels necessary to meet 
risk-based PRGs and ARARs. The treated water would be discharged to the Great 
Miami River, and the sludge generated by the treatment system would be stabilized as 
necessary and disposed of in an appropriate facility. 

1.1.8.2 Environmental Consecy en= 

The environmental consequences of this strategy are summarized below and in Table 1.1-8. 
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mechanical process with a potential for release of hazardous constituents to ambient air. 
36 

37 

38 

1-1-50 



FEMP-OU4FS-5 DRAFT FINAL 
Decemberti993 

TABLE 1.1-8 

- -  - ENVIRONMENTAL W A C T S  OF GROUNDWATER - -  - REMEDIATION - STRATEGY a 
Element of 

Environment Potential Impact 

Air Quality 0 Minor short-term emissions, if any, from construction 
of treatment facility 

0 No long-term impact 

0 No impacts to air quality 

Groundwater 

Surface Water a 

Soils 

0 

0 

0 

0 

0 

Short-term adverse impacts could result from vertical 
migration of contaminants along well casings 

Long-term beneficial impacts to groundwater by halting 
the migration of contaminants and reducing existing 
contaminants in the groundwater 

No adverse impacts are anticipated because extracted 
groundwater would be treated prior to discharge to the 
Great Miami River 

Long-term beneficial impacts because contaminated 
groundwater would be prevented from discharging to 
the Great Miami River 

No anticipated short- or long-term impacts to soils 

Terrestrial Ecology 0 No anticipated adverse impacts 

Aquatic Ecology 0 No adverse impacts are anticipated because extracted 
groundwater would be treated prior to discharge to the 
Great Miami River 

0 Long-term beneficial impacts because contaminated 
groundwater would not be discharged to the river 
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-- 
TABU 1.1-8 
(COQtillUed) 

Element of 
Environment Potential Im~act 

WetlandsLFloodplains 0 No anticipated adverse impacts 

Threatened and 
Endangered Species 

Socioeconomics 

Land Use 

Historic and 
Archaeological 

0 

0 

0 

0 

No anticipated adverse impacts 

Long-term beneficial impact 

No anticipated impacts 

No impacts to any known or previously undiscovered 
resources 
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1.1.8.2.2 Groundwater 

Long-term beneficial impacts to groundwater suould result from the extraction and treatment of 

groundwater from the South Plume and contaminated perched water in the former Production Area. 

Pumping and treating affected water should control the continued migration of the contaminated 

plume and reduce the quantity of hazardous constituents already in the aquifer and being supplied to 

the aquifer. 

-~ 

Short-term adverse impacts to groundwater could occur as a result of this technology. If the 

extraction wells are constructed within the contaminant plume, vertical migration of contaminants 
along the well casing could occur. This could lead to a spread of contaminants to previously 

unaffected areas of the aquifer. However, well construction techniques are designed to minimize this 

possibility, and any additional migration of contaminants should be reversed once extraction begins. 

A failure of the groundwater treatment system could result in contaminant release to the Great Miami 

River. However, the discharge of contaminant-bearing surface water into the Great Miami River 

from the main effluent line is not considered a source or pathway of groundwater contamination. The 

possible impacts of effluent discharge on groundwater quality due to interaction between the river and 

the aquifer were evaluated in a 1988 study (IT 1988). This study concluded that the FEMP site 

discharge did not have an observable effect on groundwater quality as most of the induced infiltration 

occurred upstream from the discharge point. 

1.1.8.2.3 Surface Water 

Groundwater remediation would involve the extraction of contaminated groundwater from perched 

tables and the Great Miami Aquifer, treatment, and discharge of treated water into the Great Miami 

River via the main effluent line. No short-term adverse impacts on the river are anticipated because 

the water would be treated prior to discharge. Long-term impacts would be beneficial because 

contaminated groundwater would be prevented from discharging to the river in the future. 

1.1.8.2.4 && 
Groundwater remediation is not expected to have adverse short-term impacts on soils. The extraction 

of contaminated perched groundwater would have a beneficial impact by preventing contaminated 

groundwater from migrating to adjacent subsurface soils. 
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- I. I. 8.2.5-Terrestrial-Ecolo~y------ - 

Groundwater remediation is not expected to result in adverse impacts to terrestrial ecology. 

1.1.8.2.6 Aauatic Ecoloev 

No short-term adverse impacts on aquatic ecology are anticipated because the water would be treated 

before discharge. In the long term, preventing contaminated groundwater from being discharged into 

the Great Miami River will be beneficial to aquatic organisms by eliminating any potential exposure. 

1.1.8.2.7 Socioeconomics 

Groundwater remediation would not have any impact on the local labor force or transportation 

systems. It would have a long-term beneficial impact on the local economy by allowing the previous 

users of the nowcontaminated portions of the Great Miami Buried Valley Aquifer to use their wells 

and allow additional use of that portion of the aquifer. Any impacts the contamination has had on 
development in the area would be nullified in the long term, while short-term impacts to development 

would continue. Groundwater remediation would not affect any known or previously undiscovered 

historic or archaeological resources (COE 1992). 
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ATTACHMENT I.II 
FEMP SITE REMOVAL ACTIONS COMPLETED OR PROPOSED' 

- - - - 
- 

2.b 

4. 

5. 

6. 

8. 

Waste Pit Area Runoff Control: This action, completed on July 30, 1992, provided a system 
for the collection and treatment of potentially contaminated storm water runoff from the waste 
pit area to prevent it from reaching Paddys Run. The system is operational. 

Silos 1 and 2: This action, completed in November 1991, consisted of installation of bentonite 
clay over radium-bearing radioactive waste materials in Silos 1 and 2. This removal action 
accomplished the objectives of substantially reducing the accumulation of radon in the silo 
headspace and its consequent release to the environment and of providing protection from 
potential releases to the environment in the event of a silo dome collapse. 

K-65 Decant Sumu Tank: The K-65 Decant Sump Tank was used to collect and store the 
liquid that drained from the K-65 silos as slunied material in the silos settled. The purpose of 
the removal action, completed in April 1991, was to reduce the potential for contaminated 
water in the tank to leak into surrounding soils. Approximately 30 m' (8000 gal) of water 
were removed, analyzed, and treated through existing waste water treatment systems at the 
FEMP site before discharge to the Great Miami River. 

Waste Pit 6 Residues: The purpose of this action, completed in December 1990, was to 
eliminate the potential for airborne emissions due to wind and erosion fiom dried residues in 
Waste Pit 6. A mound of approximately 446 mz (4800 f?) of dried radioactive waste, 
including process residues, asbestos, depleted slag, green salt, and filter cake;was submerged 
below the water line and distributed evenly below the surface. 

Inactive Flvash Pile Control: The purpose of this action, completed in December 1991, was to 
prevent unauthorized access to the radiological surface contamination area in the Inactive 
Flyash Pile. Warning signs were posted and a chain barrier was installed around the perimeter 
of the Inactive Flyash Pile/South Field areas to minimize potential risk to human health. 

10. Active Flvash Pile Controls: The purpose of this action, completed in June 1992, was to 
mitigate potential wind and water erosion at the Active Flyash Pile. Minor grading and 
compaction were conducted, a silt fence was installed around the base of the pile, wind 
barriers were erected, and a chemical spray was applied to the surface of the flyash pile to 
mitigate wind erosion and provide surface stabilization. A large portion of the pile is now 
inactive and will not receive new ash deposits. The potential use of flyash as an additive to 
soil for use in backfill, structural fill, and slope stability applications is being investigated. 

1 1 .  Pit 5 Exuerimental Treatment Facilitv GTF): The purpose of this action, completed in March 
1992, was to reduce the spread of contamination and exposure of personnel to ETF wastes. 
The vegetation surrounding the ETF was removed and disposed; waste material in the ETF, 
the filter bed, and wooden ETF structure were stored in containers; and the soil affected by 
the ETF was sampled and analyzed. 

- 
- 

14. Contaminated Soils Adiacent to Sewage Treatment Plant Incinerator: To prevent any potential 
contaminant migration, this action involved the characterization, removal, containerization, 
storage, and disposal of soils with elevated uranium levels in the vicinity of an out-of-service 
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solid waste incinerator at the sewage treatment plant. Excavation of contaminated soils and 
post-excavation sampling activities were completed on October 16, 1992. 

16. Collect Uncontrolled Production Area Runoff (Northeast): The purpose of this action, 
scheduled for completion in August 1993, is to collect storm water runoff fiom perimeter areas 
of the 55 ha (136-acre) former production area which are not presently draining into the Storm 
water Retention Basins. 

18. Control Exposed Material in Pit 5:  To eliminate the possibility of airborne contamination 
fiom exposed materials in the pit, the exposed waste materials in the pit were repositioned by 
dredging to provide for a continuous water cover over the residues. Action was completed in 
December 1992. 

20. Stabilization of Uranyl Nitrate Inventories: This removal action, scheduled to be completed in 
Spring 1993, is designed to process uranyl nitrate inventories at the FEMP site to a stable form 
which can be drummed and stored in warehouses pending final disposition. Uranyl nitrate is 
an intermediate product in the former uranium recovery process at the FEMP site. There are 
approximately 871 m3 (230,000 gal.) of acidic uranyl nitrate stored in 21 tanks in or near the 
Plant 2/3 refinery. A 1991 inspection of the tanks revealed that small leaks had developed in 
the piping system associated with the tanks. 

< 

21. Expedited Silo 3 Dust Collector: This action, completed in January 1992, was designed to 
eliminate the potential for release of radioactive material to the environment h m  the Silo 3 
dust collector and hopper assembly. The three-piece assembly was removed from the top of 
the silo dome and lowered directly into a sedand container for disposal. Piping and 
associated equipment originally used to place waste in the silo were also removed and 
prepared for shipment. All pathways into the silo were permanently sealed to prevent any 
release of contents to the atmosphere. 

22. Waste Pit Area Containment Improvement: This action is designed to minimize the potential 
for wind or water erosion of contaminated materials h m  access roads and exposed surfaces in 
the Operable Unit 1 area. The activities proposed include revegetation of the pit area for 
erosion control and regrading of some existing storm water ditches in the area to promote 
positive drainage. A work plan for this action was submitted to the U.S. Environmental 
Protection Agency (EPA) on August 31, 1992 and disapproved October 5,  1992, pending 
incorporation of comments. Based on an agreement between DOE and EPA and the Ohio 
Environmental Protection Agency (OEPA), DOE started the revegetation of exposed areas on 
October 20, 1992. The revised work plan was submitted to EPA in November 1992. 

23. Inactive Flvash Pile: This action, completed in June 1992, involved the removal small 
amounts of radiological surface contamination (contaminated soil and transite) fiom the 
Inactive Flyash Pile. The material was stored in appropriate containers pending final 
disposition. Subsequent radiological monitoring of the flyash pile determined that no 
additional action is required until the Record of Decision is issued for Operable Unit 2. 
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Removal Actions Planned or Continuing as of May 28. 1993 

1. 

3. 

7. 

Contaminated Water Beneath FEMP Site Buildings: The purpose of this removal action, expected 
to continue through March 30, 1994, is to minimize the potential for uranium-contaminated 
groundwater in perched zones beneath some former production buildings to infiltrate the 
underlying aquifer. Perched water zones containing contaminants at levels of concern have been 
identified in the former production area beneath Plants 6, 2/3, 8, and 9. A series of wells has 
been installed to extract the contaminated water. The water is pumped to a treatment system at 
Plant 8 to remove any volatile organic compounds and is then processed through the FEMP site’s 
existing treatment system and discharged to the Great Miami River. As of October 1, 1992, more 
than 943 m3 (249,000 gal.) of water had been extracted h m  the perched water zones beneath 
FEMP site buildings. 

South Groundwater Contamination Plume: This removal action is designed to protect public 
health by limiting access to uranium-contaminated groundwater in an area south of the FEMP site. 
The action consists of five parts. Part 1, activated in May 1992, provides an alternate water 
supply to an industrial user affected by the contamination plume. Part 2, initiated in July 1992, 
consists of the installation of a recovery well system to remove the contaminated water and pump 
it to the FEMP site for treatment, monitoring, and discharge. It also includes increasing the 
pumpout capacity of the storm water retention basin to reduce the potential for future overflows. 
Pumping of the recovery wells is projected to continue for about 25 years. Part 3 is construction 
of an interim advanced waste water treatment (IAWWT) system to remove uranium h m  FEMP 
site waste water streams. Part 4, implemented through the FEMP’s existing groundwater 
monitoring program, involves monitoring and institutional controls to prevent the use of 
contaminated groundwater by including more freruent monitoring of private wells located near 
areas of known contamination. Part 5 is additional investigations to identify the location and 
extent of any remaining contamination attributable to the FEMP site south (downgradient) of the 
recovery wells being installed under Part 3. 

Plant 1 Pad Continuing Release: The purpose of this removal action is to protect surface soils and 
regional groundwater from continuing releases of hazardous materials resulting from waste 
management activities on the 3.2 ha (8-acre) Plant 1 pad. Phase 1 of the three phase program, 
the installation of run-on and runoff controls and underground utilities, is complete. Phase 2, 
completed in December 1992, included construction of a new concrete storage pad 7432 m2 
(80,000 fl!) adjacent to the Plant 1 pad, and two covered storage structures on the new pad that 
are equipped with containment facilities for spill control and drainage. Phase 3, scheduled for 
completion by February 1995, consists of upgrading the existing Plant 1 pzid and installing a 
polyethylene liner and epoxy coating over the pad surface to minimize contaminant migration to 
the environment. 

9. Removal of Waste Inventories: This removal action, expected to continue through September 
1997, involves the characterization, overpacking, and disposition of low-level radioactive waste 
materials. The FEMP site has approval h m  the DOE-Nevada Operations Office to dispose of 
five general waste streams at the Nevada Test Site (NTS): process area scrap wastes (scrap metal 
and wood); construction and removal action waste (demolition debris); residues and thorium waste 
(refinery feed and oxides); and baled trash. The approval includes all backlog and currently 
generated wastes at the FEMP site meeting NTS waste acceptance &@I@ Shipment of 1621 

. .  

.’ 
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12. 

13. 

15. 

17. 

19. 

drums of low-level thorium oxide waste was completed in September 1992. DOE-Fernald is 
seeking approval from the Nevada Operations Office to ship additional low-level thorium waste 
to NTS. DOE-FN met its goal of shipping 100,000 drum equivalents of low-level waste to NTS 
in fiscal year 1992. The shipping goal for fiscal year 1993 is 67,000 drum equivalents, including 
waste currently generated from construction and restoration activities and characterized backlog 
Waste. 

Safe Shutdown: This removal action, to continue through September 1995, is intended to ensure 
the safe and permanent shutdown of production facilities, including the removal of uranium and 
other process and raw materials h m  equipment and process lines in the former production area. 
Disposition of uranium products and recoverable residues is an integral part of Safe Shutdown 
activities. Preliminary assessments of the scope of actions required for safe shutdown of buildings 
and equipment have been completed for Plants 1, 2/3, 4, 8, and 9. Assessmentsfor Plants 5, 6, 
and the Pilot Plant are nearing completion. 

Plant 1 Ore Silos: This removal action, scheduled for completion by December 1994, involves 
the dismantling of the Plant 1 ore silos and their support structures. Deteriorated valves caused 
the silos to leak material onto a concrete pad in February 1992. The cold &hate material is the 
waste residue Erom the processing uranium ore. Remaining material in the silos will be removed, 
containerized, and placed in safe storage pending final disposition. All 14 silos and support 
structures will be dismantled and demolished. The contract to perform the work was awarded in 
September 1992 and field activities began on October 18, 1992. 

Scrap Metal Piles: This removal action began in 1992 and will be completed in 1995. It is 
intended to stabilize and disposition low-level radioactive waste scrap metal currently stockpiled 
outdoors at the FEMP site. The action is designed to eliminate the potential for releases to the 
environment fiom 1179 metric tons (1300 tons) of scrap copper and approximately 2722 metric 
tons (3000 tons) of other recoverable scrap metals. Containerization of the scrap copper pile was 
completed in November 1992 and a vendor is expected to be selected in Fall 1993 to process the 
copper through recycling or beneficial reuse. Scientific Ecology Group of Oak Ridge, Tennessee, 
was awarded the contract for disposition of 2005 metric tons (2210 tons) of ferrous scrap metal, 
most of which will be reused. Field activities and containerization of the piles began November 
1992. Phase 1 is on schedule for completion by March 1994. Phase 2 is to be complete by May 
1995. Nonrecoverable scrap metal at the FEMP site is being packaged and shipped off the site 
under Removal Action No. 9, Removal of Waste Inventories. 

Improved Storage of Soil and Debris: This removal action, scheduled for completion in March 
1995, provides for the improved storage 'and management of contaminated soil 'and debris 
generated as result of cleanup work at the F E W  site. Activities include characterization, interim 
storage, and management of contaminated soils and debris until their final remediation under 
Operable Unit 3. Tension support structures, similar to those being used to provide indoor storage 
for drummed wastes on the Plant 1 pad, will be used to provide improved storage of soil and 
debris and mitigate the potential spread of conthination. 

Plant 7 Dismantlinp: This removal action consists of the decontamination and demolition of 
Plant7. Charactetlza * tion is currently in progress. Plant 7, which was originally built to convert 
uranium hexafluoride to uranium tetrafluoride, has been idle since the mid-1950s and all process- 
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equipment was removed in the late 1950s. The plant is currently used for storage of empty cans 
and drums. 

24. Pilot Plant Sumu: This removal action is concerned with an out-of-service sump at the Pilot 
Plant. The below-grade sump is a stainless steel cylinder approximately 0.6 m (2 ft) in diameter 
and 3 m (1 0 ft) deep which was installed to remove liquids from the floor drains of the Pilot Plant 
during a 1969 renovation. Sludges and liquids from the sump have high concentrations of lead, 
copper, chromium, nickel, thorium, and volatile organic compounds. Under the removal action, 
the sump will be removed and its piping disconnected. The drain piping integrity will be checked, 
the drain system plugged, and adjacent soils cleaned up as required. A revised work plan for this 
action was submitted to EPA and OEPA in October 1992. 

25. Nitric Acid Tank Car and Area: This removal action is intended to remove the residual contents 
of a nitric acid railroad tank car, decontaminate and dispose of the tank car itself, and address 
potentially contaminated soils adjacent to the tank car. The tank car, which stored nitric acid from 
1952 to 1989, has a capacity of 45,359 kg (100,000 lb) and now contains approximately 0.38 m3 
(100 gal.) of dilute nitric acid. The final draft work plan for this action was submitted to EPA 
in December 1992. 

26. Asbestos Removal (Asbestos P r o m )  : This ongoing removal action documents asbestos 
abatement activities at the FEMP site to mitigate the potential for contamination release and 
migration. Activities within the Asbestos Program include repairs, encasement, encapsulation, or 
removal of asbestos-bearing materials which exist in many buildings at the FEMP site. EPA 
approved work procedures for the action in September 1992. 

27. Management of Contaminated Structures at the FEMP Site: This removal action is intended to 
allow accelerated cleanup of select contaminated structures at the FEMP site. Characterization 
data are being gathered and required work activities formulated in support of the removal action. 
An Engineering EvaluatiodCost Analysis prepared to identify the preferred alternative for this 
cleanup was submitted to EPA on December 16, 1992. 

"Removal actions 2, 4, 5, 6, 8, 10, 1 1, 14, 16, 18, 20, 21, 22, and 23 were included in the definition 
of no action for the Operable Unit 4 FS-EIS (See Table 1.2-1). As they are completed, removal actions 
not included in the definition of no action for the Operable . .  Unit 4 FS-EIS will be added to the definition 
in future FS EIS documents. 

%umbers are those assigned in the Amended Consent Agreement. 
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J.1.0 INTRODUCTION 
- -  

The Fernald Environmental Management Project (FEMP) is divided into five separate operable units. 

The subject of the Feasibility StudyProposed Plan-Environmental Impact Statement (FSPP-EIS) and 

Wetlands Assessment is Operable Unit 4, which consists of Silos 1, 2, 3, and 4, their contents, and 

associated structures, equipment, and soil embankments. The purpose of the FSPP-EIS for Operable 

Unit 4 is to evaluate the range of available remedial action alternatives for addressing the permanent 

disposition of the stored waste residues, their storage structures and support facilities, and existing 

contaminated environmental media within Operable Unit 4. The primary objective of the Operable 

Unit 4 remedial action is to protect human health and the environment by implementing long-term 

cleanup solutions. 

In order to provide an adequate detailed analysis on a discrete remedial alternative, Operable Unit 4 

has been divided into three subunits comprised of Subunit A - Silos 1 and 2 contents; Subunit B - 
Silo 3 contents; and Subunit C - silo structures, berms, and soils. Note that Silo 4 was never used 

and remains empty. a 
Executive Order 11990 (Protection of Wetlands), and U.S. Department of Energy (DOE) Order 10 

Code of Federal Regulations (CFR) 1022, "Compliance with Floodplaidwetlands Environmental 

Review Requirements, " specify the requirements for a floodplaidwetlands assessment where DOE is 

responsible for providing federally undertaken, financed, or assisted construction and improvements. 

Note that a floodplain assessment will not be performed since none of the alternatives considered in 

the detailed analysis impact floodplains. Pursuant to 10 CFR 1022.5 and 1022.11, the DOE has 

determined a wetlands assessment is applicable to the representative alternative being considered for 

the purpose of the evaluation in this appendix. A Wetlands Notice of Involvement concerning the 

FSPP-EIS has been issued in the Federal . .  Register to satisfy public notice requirements of 10 CFR 

1022.14. The DOE has concluded that the appropriate National Environmental Policy Act 

documentation is an Environmental Impact Statement (EIS). 
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5.2.0 PURPOSE AND NEED 
- - . _  - 

Facilities and environmental media at the F E W  site contain radioactive and chemical constituents at 

levels which exceed certain federal and state standards for protecting human health and the 

environment. While human populations are not presently impacted by Operable Unit 4, the purpose 

of the FSPP-EIS is to evaluate and implement a remedial action alternative to preclude potential 

impacts in the future. The Representative Alternative evaluated in the FSPP-EIS would require some 

activities on site that would impact wetlands. Therefore, DOE is preparing this wetlands assessment. 
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5.3.0 DESCRIPTION OF REPRESENTATIVE ALTERNATIW 1 

J.3.1 WETLANDS AT THE F E W  SITE 

Wetlands at the FEW site were delineated using the Routine Determination On-Site Inspection 

Method in accordance with the 1987 Corps of Engineers Wetlands Delineation Manual. The wetland 

delineation was utilized in preparation of this assessment and received Corps of Engineers approval in 

August 1993. The delineation identified approximately 0.31 hectare (ha) (0.76 acre) of wetlands 

south of Silos 1 and 2, 0.07 ha (0.19 acre) northwest of Silos 1 and 2, and 12 ha (29 acres) of 

wetlands in the northern part of the site (Ebasco Environmental 1993). 

J.3.2 REPRESENTATIVE ALTERNATIVE 

The Representative Alternative includes off-site disposal of Silos 1, 2, and 3 contents and on-site 

disposal of Silos 1, 2, 3, and 4 structures, berms, and soils. This alternative would impact a drainage 

ditcldswale wetland approximately 0.21 ha (0.52 acre) (Figure J.3-1) from the construction of the on- 

site facility. The Representative Alternative complies with evaluation criteria in 40 CFR 300. Long- 

term effectiveness would be provided to the F E W  site by removing, treating, transporting, and 

disposing of the highest contaminated treated material off site at the Nevada Test Site (NTS), a DOE- 

owned facility that accepts waste from other DOE sites for disposal, located near Las Vegas, Nevada. 

Less contaminated material would be moved to an on-property, above-grade disposal vault. The 

Representative Alternative provides the greatest reduction of volume, reduces the toxicity of organic 

contaminants and reduces the mobility of con taminants to an acceptable level for disposal at the NTS. 
The short-term effectiveness in reducing risks to the public and on-property workers is acceptable. 

This alternative would be implemented using acceptable removal, treatment, and transportation 

technologies. 

J.3.3 WETLAND EFFECTS 

The Representative Alternative may result in the permanent filling of approximately 0.21 ha (0.52 

acre) of a drainage ditcldswale wetlands with minimal quality habitat (Figure J.3-1) located on the 

northeast portion of the site (Ebasco Environmental 1993). Wetland impacts may result from heavy 

equipment operation during soil excavation and/or stockpiling activities during construction of the on- 

site disposal facility, resulting in either physical destruction or sediment deposition into this wetland 

area. Long-term impacts to wetlands from implementing the Representative Alternative would be 

positive as a result of contaminant source removal. Best management practices (e.g., silt fences) 
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Applicable Subunit Alternatives 

3ANit - Removal, Vitrification, and 
Off-Site Disposal of Silos 1 and 2 
Contents 

would be utilized to minimize the amount of wetland area impacted during remedial action. 

of thewetlhd impacts for the pfiposd action is provided-in TablFJ.3-1. 

A 1 

2 
- _ _ _  _ _  - - - ._ 

Wetlands Impacted (ha) 

0 

TABLE 5.3-1 

WETLAND IMPACTS FOR PROPOSED OPERABLE UNIT 4 
REMEDIAL ACTION ALTERNATIVES 

3 

4 

5 

3BNit - Removal, Vitrification, and 
Off-Site Disposal of Silo 3 Contents 

0 

2C - Demolition, Removal, and On- 
Property Disposal of Silos 1, 2, 3, 
and 4 Structures. Berms. and Soils 

.21 
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10 

11 

12 

13 

14 
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The alternatives were evaluated based on the following criteria: threshold, primary balancing, and 

modifying, which comprise the tiered evaluation system identified in the National Contingency Plan 
(40 CFR 300). 4 

2 

3 

For clarity of the wetlands assessment, the remedial alternatives for Operable Unit 4 have been 

presented in the FS/PP-EIS text. Each general alternative evaluated in this assessment is comprised 

impacts for each alternative. 9 

5 

6 

7 

grouped into four general remedial alternatives, as opposed to evaluating each subunit alternative as 

of specific subunit alternatives. Tables J.4-1 and J.4-2 are summary tables which indicate wetland a 

J .4.1 NO-ACTION ALTERNATIVE 

Under this alternative, the silo structures and contents would remain in place. The No-Action 

Alternative would not impact wetlands as a result of remedial actions; however, no further action 

could result in silo collapse and, consequently, contaminant release into the 0.31 ha (0.76 acre) of 

wetlands south of Silos 1 and 2. Furthermore, the No-Action Alternative is not protective of human 

health and the environment; does not comply with Applicable or Relevant and Appropriate 

Requirements (ARARs); and does not provide long-term effectiveness and permanence. Therefore, 

the No-Action Alternative was not selected. 

0 

5.4.2 ON-PROPERTY DISPOSAL ALTERNATIVE 

This subunit alternative includes on-property disposal of silo structures and contents. The on-property 

disposal alternative would impact approximately 5 to 6 ha (12 to 13 acres) of wetlands, depending on 

the selected combination of subunit alternatives. The wetland areas to be impacted are shown in 
- - __ - - - . . Figure J.3.1,-west of-the proposed location of the Subunit C facility- The proposed A and B facilities -. 

would be located on the western portion of the 11.7 ha forested wetland area north of the process and 

waste pits. Impacts would occur from construction activity of an on-site disposal facility. Additional 

on-site facilities (for waste treatment) for Subunits 2A and 2B would not impact wetland areas. 

However, this alternative would not comply with ARARs and, therefore, was not selected. 
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Applicable On-Property Subunit Alternatives 

2ANit - Removal, Vitrification, and On-Property 
Disposal of Silos 1 and 2 Contents 

2NCem - Removal, Cement Stabilization, and 
On-Property Disposal of Silos 1 and 2 Contents 

2BNit - Removal, Vitrification, and On-Property 
Disposal of Silo 3 Contents 

2B/Cem - Removal, Cement Stabilization, and On- 
Property Disposal of Silo 3 Contents 

4B - Removal, On-Property Disposal of Silo 3 
Contents 

Wetlands Impacted (ha) 

5 .O 

6.0 

5.0 

6.0 

5.0 

5.4.3 OFF-SITE DISPOSAL ALTERNATIVE 

Off-site disposal was selected as the Representative Alternative for Subunits A and B. Off-site 

disposal for Subunit C was not selected. Alternative 3C.1 would include off-site disposal of silo 

structures, berms, and soils at the NTS. Alternative 3C.2 would include off-site disposal of silo 

structures, berms, and soils at a permitted commercial disposal facility. No wetlands would be 

impacted as a result of off-site disposal activities. However, these alternatives are not cost effective, 

and;therefore, were not selected. 

TABLE 5.4-2 

WETLAND IMPACTS FOR OFF-SITE DISPOSAL ALTERNATlVES 

Applicable Off-Site Subunit Alternatives I Wetlands Impacted (ha) 

3C.1 - Demolition, Removal, and Off-Site 
Disposal at NTS of Silos 1, 2, 3, and 4 Structures, 
Berms, and Soils 

0 

3C.2 - Demolition, Removal, and Off-Site 
Disposal at a Permitted Commercial Disposal Site 
of Silos 1, 2, 3, and 4 Structures, Berms, and 
Soils 

0 
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