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TRANSMITTAL OF THE OPERABLE UNIT 5 PROPOSED DRAFT RECORD OF DECISION 

The U.S. Department of Energy, Fernald Area Office (DOE-FN) is pleased to 
submit the enclosed Proposed Draft Record of Decision (ROD) for Operable 
Unit 5 (OU5). This submittal fulfills the Amended Consent Agreement Schedule 
Milestone for the OU5 Proposed Draft ROD. 
the OU5 Remedy Decision and reflects the ongoing discussions between the DOE, 
the U.S. Environmental Protection Agency, and the Ohio Environmental 
Protection Agency (OEPA) regarding the OU5 Remedy. 
discussion of deviations from the Proposed Plan as described in Chapter 11 of 
the ROD. Also, this document includes a comprehensive responsiveness summary 
that addresses public comments received on the OU5 Feasibility Study and 
Proposed P1 an. 

We look forward to your comments and the subsequent finalization of this Draft 
ROD. 
meet in discussing it, please contact Robert Janke at (513) 648-3124. 
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August 1,1995 t 

DECLARATION STATEMENT 1 

SlTE NAME AND LOCATION 2 

Fernald Environmental Management Project (FEMP), formerly the Feed Materials Production Center 

(FMPC) - Operable Unit 5 

Hamilton and Butler Counties, Ohio 

3 

4 

5 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for Operable Unit 5 of the FEMP site in 
Hamilton and Butler Counties, Ohio. Operable Unit 5 consists of impacted environmental media 

including groundwater in the underlying Great Miami Aquifer, perched groundwater, surface water, 

soil, sediment, flora, and fauna. 

This remedial action was selected in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act, as amended by the Superfund Amendments and Reauthorization Act 

of 1986 (hereinafter jointly referred to as CERCLA), and to the extent practicable, the National 

Contingency Plan, 40 CFR Part 300. The decision is based on the information available in the 

administrative record for this site. 

The State of Ohio concurs with the selected remedy. 

11 

12 

13 

14 

15 

16 

ASSESSMENT OFTHE SITE 17 

Actual or threatened releases of hazardous substances from Operable Unit 5, if not addressed by 18 

implementing the response action selected in this Record of Decision (ROD), may present an 19 

imminent and substantial endangerment to public health, welfare, or the environment. a0 

008012 
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- 

DESCRIPTION OF THE SELECTED REMEDY 
The selected remedy for Operable Unit 5 involves the excavation of contaminated soil and placement 

in an on-property disposal facility and the restoration of the Great M i d  Aquifer to its full beneficial 

use. The selected remedy is comprised of the following major components: 

Excavation, using conventional construction equipment, of contaminated soil and sediment 
to the extent necessary to establish statistically, with reasonable certainty, that final 
remediation levels for the site have been attained. 

Excavation, using conventional construction equipment, of contaminated soil containing 
perched water that presents an unacceptable threat, through contaminant migration, to the 
underlying aquifer. 

Placement of contaminated soil and sediment, which attain concentration-based waste 
acceptance criteria, in an on-property disposal facility. Soil exhibiting contaminant 
concentrations exceeding the waste acceptance criteria (e.g., soil contaminated with organic 
constituents) will be treated before placement in the on-property facility or shipped off site 
for disposal at an appropriate commercial or federal disposal facility. Emergent 
technologies are being retained as potential options for treating soil to meet the on-property 
waste acceptance criteria. Retaining emergent technologies is appropriate due to the 
uncertainty of the long-term availability of off-site disposal capacity. 

Extraction of contaminated groundwater from the Great Miami Aquifer to the extent 
necessary to provide reasonable certainty that final remediation levels have been attained at 
all affected areas of the aquifer. 

Tr.eatment of contaminated groundwater, storm water and wastewater to the extent 
necessary to attain mass-based discharge limits and final remediation levels in the Great 
Miami River. 

Application of institutional controls, such as access controls, deed restrictions, and 
alternate water supplies, during and after remedial activities to minimize the potential for 
human exposure to site-introduced contaminants and ensure the continued protection of 
human health. 

Implementation of a long-term environmental monitoring program and a maintenance 
program to ensure the continued protediveness of the remedy, including the integrity of 
the on-property disposal facility. 

Operable Unit 5 is one of five operable units at the FEW. Operable Unit 5 addresses the 

environmental media at the site and beyond the property line con taminated by releases from the four 

source operable units at the facility. The source operable units contain the principal threat at the site; 

Operable Unit 5 is comprised of a large volume of contaminated soil and groundwater exhibiting 

relatively low concentrations of contaminants. 
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FEMP-OSROD-4 DRAFT 
August 1, 1995 

!YJ?ATU"ORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, is cost-effective, and 

complies with federal and state requirements that are applicable or relevant and appropriate to the 

remedial action, with the exception of State of Ohio solid waste facility siting requirements. Issuance 

of a waiver to the state siting requirements is necessary to implement the selected remedy. A waiver 

is justified based upon the projected design of the disposal facility which, when coupled with existing 

geologic conditions and stringent waste acceptance criteria, will attain an equivalent standard of 

performance as contemplated by the State of Ohio solid waste facility siting requirements. 

The selected remedy uses permanent solutions and alternative treatment technologies, to the maximum 

extent practicable. When coupled with the selected remedies for the other four FEMP operable units, 

the site-wide remedy satisfies the statutory preference for remedies that employ treatment that reduces 

toxicity, mobility, or volume as a principal element. 

Because this remedy will result in hazardous substances remaining on site above health-based levels, a 

review will be conducted no less often than each five years after the commencement of remedial 

actions to ensure that the remedy continues to provide adequate protection of human health and the 

environment. 
0 

J. Phil Hamric. 

Manager, Ohio Field Office, 
U.S. Department of Energy 

17 

Date 18 

19 

P 

21 

Date P 

F R O D M u g u s t 1 . 1 9 9 5  9:3h D-iii 

' .  . 







FEMP-OSROD-4 DRAFT 
' August 1, 1995 

1.0 SITE LOCATION AND DESCRIPTION 

This Record of Decision (ROD) documents the plans for remediating Operable Unit 5 at the Fernald 

Environmental Management Project (FEMP) site. The site, formerly known as the Feed Materials 

Production Center, is owned by the U.S. Department of Energy (DOE) and processed high-purity 

uranium metal products between 1951 and 1989. Operable Unit 5 addresses the environmental media 

(soil, surface water and sediment, groundwater and perched water, flora and fauna) contaminated by 

production activities and waste management practices. 

1.1 LOCATION 

1 

8 

The FEMP site is a 1050-acre facility located in southwestern Ohio, about 18 miles northwest of 

downtown Cincinnati. The facility is located just north of the small rural community of Fernald and 

lies on the boundary between Hamilton and Butler counties (Figure 1-1). The-address is 7400 Willey 

Road, Fernald, Ohio. 12 

9 

10 

11 

1.2 SURFACE AND SUBSURFACE FEATURES 13 

Site surface and subsurface features that are a result of human activity are shown in Figures'l-2 14 

and 1-3 and described in the following operable unit definitions. Operable units are logical groupings IS 

of facilities or environmental media at a cleanup site. 16 

Operable Unit 1 addresses the Clearwell, bum pit, and six waste pits plus their berms, liners, 17 

I8 and the soil (approximately 3 feet deep) beneath the waste pits. 

Operable Unit 2 addresses the solid waste landfill, lime sludge ponds, flyash piles and other 19 

South Field disposal areas, and the berms, liners, and soil within the unit's boundary a0 

Operable Unit 3 addresses the former production area and associated facilities and equipment, 
such as all structures, equipment, utilities, drums, tanks, effluent lines, wastewater treatment 
facilities, scrap metal piles, feedstocks, and the coal pile (see Figure 1-3). 

21 

22 
P 

Operable Unit 4 addresses Silos 1, 2, 3 and 4, their berms and underlying soil and decant 
sump tank system. 25 

24 

On-property roads and fences are clearly visible in Figure 1-2; buried utility lines, storm sewer lines, 26 

etc., are located beneath the former production area. Various other subsurface structures such as the 27 

effluent line and monitoring wells are present. 0 2a 
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Natural site surface features include Paddys Run, a 7-mile long intermittent stream that begins 

northwest of the FEMP, runs along the western boundary of the site and empties into the Great 

1 

2 

0 
Miami River about 1.5 miles south of the property, and other small streams and drainageways. 3 

The major subsurface feature underlying the FEMP is the Great Miami Aquifer, a widely distributed 

buried valley aquifer. This important resource is discussed below and in Section 1.6. . S 

4 

1.3 DEMOGRAPHICS AND LAND AND WATER USE 6 

On the basis of the 1990 census, the 5-mile radius around the FEMP site contains an estimated 22,900 

more than 1.7 million and a labor force of more than 920,000. Unemployment in late 1994 was 5.2 

and 4.9 percent, respectively, in Hamilton and Butler counties. Scattered residences and several 

villages are located near the FEMP property. 

northeast, in a trailer park to the east, and in New Baltimore to the southeast. 

7 

people while the eightlcounty Cincinnati consolidated metropolitan statistical area has a population of 8 

9 

10 

Residential units are concentrated in Ross to the 11 

12 

No sensitive subpopulations occur within 1 mile of the FEMP except for 29 children who live in the 

area. Within 5 miles there are six schools that enroll 3316 students; two day care centers that enroll 

13 

14 

about 160 children; and residences that house about 8140 children. 1s 

The area around the FEMP remains predominantly open and agricultural and the site itself was 16 

farmed before construction of production facilities in 1951. Residences, many of them farmsteads, 17 

are scattered around the area and a dairy farm is located just outside the southeast comer of the 

FEMP boundary. 

18 

Due to a long history of intensive agriculture, there is no nearby land where a 19 

natural environment remains intact. 20 

Recreational facilities are centered in the Miami Whitewater Forest to the south; two youth camps 

operated in the area but were recently closed. 

21 

z? 

Commercial activity is generally restricted to the village of Ross, approximately 3 miles to the 

F E W  property, in the village of Fernald, and along the site's western boundary. 

P 

northeast. Industrial use is concentrated along State Route 128, in a small industrial park south of the 2p 

25 
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The Great Miami Aquifer is designated as the sole drinking water source (under Section 1424(e) of 
the Safe Drinking Water Act) for over 600,000 people in southwestern Ohio, providing 100 and 48 

percent of the potable water for Hamilton and Butler counties, respectively. Some residents within a 
5-mile radius of the FEMP rely on private wells, cisterns or bottled water for potable water. 

A few area farms use wells to irrigate their fields and farmers along the Great Miami River irrigate 

with river water. 

1.4 TOPOGRAPHY AND SURFACE WATER HYDROLOGY 

The topography in the area of the FEMP includes gently rolling uplands.with steep hillsides along the 

major streams such as the Great Miami River and Paddys Run (Figure 1-4). Natural surface drainage 

on the FEMP property is from east to west and south into Paddys Run, except for 23 acres in the 

northeast comer that drain east toward the Great Miami River. Construction activities since 1951 

have significantly altered the topography of the FEMP site. 

The F E W  is located within the Great Miami River Basin; the river represents the vicinity's main 

surface water feature and is the receiving stream for the FEMP wastewater effluent discharge. The 

average flow of the river adjacent to the FEMP is estimated to be 3460 ff/s while estimates of the 

100-year flood discharge and the 7-day, 10-year low flow value (Q7-10) are 81,455 ft?'/s and 267 */s, 

respectively. Paddys Run is an ungauged, intermittent stream that flows primarily between January 

and May with an estimated discharge of .2 to 4 ff/s. Paddys Run has eroded through the clay-rich 

glacial overburden and for much of its length is now in direct contact with the underlying sand and 

gravel deposits of the Great Miami Aquifer. Both Paddys Run'and the storm sewer outfall ditch 

(SSOD) (an on-property drainageway) lose water to the underlying aquifer, making them pathways by 

which contaminants can reach the aquifer. Surface water drainage from the FEMP's waste storage 

area (Operable Units 1 and 4) and the former production area (Operable Unit 3) is presently 

controlled. These controls were emplaced through removal actions and/or contaminant abatement 

actions implemented from 1986 through 1993. 

1.5 SOIL 
During the last glaciation period, the clay-rich overburden was deposited on top of the valley fill 

outwash deposits at the FEMP. The physical, chemical, and engineering properties of FEMP soil 

affect the suitability of the site for construction and other activities, the likelihood of erosion, and the 
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kinds of habitats (such as wetlands) that can develop. The types of soil identified at the F E W  are 

moderately high in productivity and are frequently used for growing cash crops and raising livestock. 

1.6 GEOLOGY AND HYDROGEOLOGY 

A comprehensive geologic history has been developed for the FEMP and surrounding area based on 

published studies and from data collected during the remedial investigation (RI) at the site. 

The FEMP overlies a classic example of a regional, unconfined, buried valley glacial outwash aquifer 

system (the Great Miami Aquifer) covered by younger glacial overburden (Figure 1-5). The glacial 

overburden has been incised by drainages on the FEMP and has been completely removed by erosive 

forces of the Great Miami River to the east and to the south of the FEMP. 

The glacial overburden is composed principally of clay-rich till and contains a perched groundwater 

system. Sustainable yield from wells completed in the glacial overburden is on the order of 1 gallon 

per minute. Horizontal flow rates within the glacial overburden have a calculated range from 1 to 

58 feet per year. Vertical flow rates have been calculated to be on the order of 0.85 to 2.15 feet per 

year. Groundwater flow in the glacial overburden beneath the FEMP generally follows topography 

and moves from the northeast toward the southwest. 

The Great Miami Aquifer consists primarily of well-sorted sand and gravel material. Sustainable 

yields from wells completed in the aquifer are on the order of hundreds of gallons per minute. 

Horizontal flow rates have been calculated to be in the range of 400 to 1000 feet per year. 

Groundwater flow in the Great Miami Aquifer beneath the FEMP is generally from west to east with 

a component of the flow directed toward the south (see arrows in Figure 14). 

1.7 ECOLOGY 

Most of the FEMP site is maintained in early stages of succession by current land management 

practices (mowing, grazing, bush hogging and bulldozing), causing habitat fragmentation and 

heterogeneity. Relatively undisturbed habitats are restricted to the narrow riparian community along 

Paddys Run and several small woodlots. 

2 
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-- Thefishery of the Great Miami River remains stable with no indication that the FEMP has had any 

discernible effects on the abundance, condition, or species richness of the fish communities. Species' 2 

' diversity in Paddys Run also remains stable. 3 

No federally listed threatened or endangered species inhabit the FEMP site although the endangered 

Indiana bat and the running buffalo clover have ranges that overlap the FEMP area. 

were conducted in the summer of 1994 to confirm the presence or absence of these species. 

4 

Several state- 5 

listed threatened and endangered plants and animal species are also known to occur here; surveys 6 

7 

Wetlands on the FEMP cover 35.9 acres, mostly in the forested north-central sector, with much 

smaller acreages in drainage ditches. The wetlands delineation was approved in 1993 by the Army 

Corps of Engineers. 10 

8 

9 

1.8 CULTURAL RESOURCES 

The area surrounding the FEMP site has a large and diverse archaeological and historical resource 

base. Archaeological sites include three Indian mounds, Adena Circle and Demoret Mound in Ross 

Township and Hogen-Borger Mound to the northeast; and the Colerain Works and Dunlap 

Archaeological District along the Great Miami River. All are on the National Register of Historic 

Places. These are the known significant archaeological sites; additional studies have been carried out 

which indicate there may be more potentially significant sites that remain undiscovered. 

Archeological surveys have been conducted in certain areas of the FEMP. Preliminary results 

in'dicate the presence of several sites that may be eligible for listing on the National Register of 

Historic Places. At this time, mitigation of adverse effects to historic places is conducted on a case- 

by-case basis pursuant to 36 CFR 800.4-6. DOE is in preliminary discussion with the Ohio Historic 

Preservation Office and the Advisory Council on Historic Preservation to develop a programmatic 

agreement that will address the mitigation of adverse effects to historic properties on a site-wide basis 

pursuant to 36 CFR 800.13. 

Many of the area's early farmsteads and 19th-century buildings are well preserved and historically 

important, with three listed and 12 eligible for listing on the National Register of Historic Places. 
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2.0 SITE HISTORY AND CERCLA ENFORCEMENT 

2.1 SITE HISTORY 

ACTIVITIES 

DOE constructed the FEMP in 1951 to produce high-purity uranium metal in support of national 

defense programs. This was accomplished by chemically and physically purifying a variety of feed 

materials, converting uranium compounds into uranium metal, casting the metal into various shapes, 

and machining the castings to specified dimensions. Some of these materials contained trace 

quantities of fission products (e.g., technetium-99) and transuranics (e.g., plutonium-239). 

The site consists of three primary areas: the former production area, the waste storage area, and 

adjacent forest/pasture land. The production area is a 136-acre tract at the center of the site. The 

waste storage area is located west of the production area and is where virtually all processing wastes 

were deposited. Contaminants from material processing and related activities were released into the 

environment through air emissions, wastewater discharge, storm water runoff, and leaks and spills. 

Production at the FEMP ceased in 1989 and the plant focused on environmental restoration and waste 

management activities; the 1991 name change from Feed Materials Production Center to Fernald 

Environmental Management Project emphasized the new focus. One of these activities, the remedial 

investigation/feasibility study (RIIFS), is being conducted pursuant to the terms of a 1986 Federal 

Facility Compliance Agreement and a 1990 Consent Agreement (as amended) between DOE and the 

U.S. Environmental Protection Agency (EPA). The purpose of the RUFS is to identify effective 

cleanup actions for the FEMP that satisfactorily address environmental concerns. The Ohio EPA 

(OEPA) is participating in the RI/FS process through direct *involvement in information exchange 

meetings and technical review of project documents. Additionally, in 1988, DOE entered into a 

Consent Decree with the State of Ohio that provided for the management of water pollution and 

hazardous wastes. This agreement was modified in 1993 by the Stipulated Amendment to the Consent 

Decree. 

Before the 1988 Consent Decree between the State of Ohio and DOE, the state filed a lawsuit against 

the FEMP that included a claim for natural resource damages (State of Ohio v. DOE 1986). 

claim was addressed' in the Consent Decree where the parties agreed to stay the claim until completion 

of the RI/FS (Consent Decree 1988). At the time the Consent Decree was signed, the site had not 

been divided into the five operable units, so there was to be only one RI/FS document for the site. 

This 
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Natural resource issues are part of the site's environmental media and DOE believes that the State of 

Ohio will continue to stay its claim for injury to those resources at least until the issuance of the 

Operable Unit 5 ROD. 

The Comprehensive Environmental Response, Compensation and Liability Act as amended by the 

Superfund Amendments and Reauthorization Act of 1986 (hereinafter jointly referred to as 
CERCLA), the Clean Water Act, and the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP) designate DOE as a Trustee for natural resources ,at DOE facilities. These 

same authorities also appoint other departments, such as the U.S. Department of Interior and state 

representatives, as natural resource Trustees. The State of Ohio has appointed OEPA to act as its 

Trustee representative. The Trustees' role is to act as guardian for natural resources at or near the 

site. The FEMP site natural resource Trustee representatives are currently negotiating avenues to 

compensate for potential impacts to natural resources and to settle the 1986 State of Ohio lawsuit. 

To promote a more structured and expeditious cleanup of the FEMP site, the facility's waste storage 

areas and the associated environmental media were segmented into five operable units (described in 

Section 1.2), each with its own documentation. Operable Unit 5 is the fourth to issue RI and FS 
reports, a Proposed Plan, and a ROD. An interim ROD was signed in July 1994 for Operable 

Unit 3. The ROD for Operable Unit 4 was signed in December 1994; the Operable Unit 1 ROD was 

signed in January 1995; and the Operable Unit 2 ROD was signed in June 1995. 

2.2 OPERABLE UNIT 5 HISTORY 

Operable Unit 5 encompasses all environmental media, both on and off the FEMP property, affected 

by contaminants released from the FEMP site. It has no operating history of its own, but reflects the 

impacts of the "source" operable units (1, 2, 3, and 4) on the soil, surface water and sediment, 

groundwater, plants and animals in the affected area. 

2.3 ENFORCEMENT ACTIVITIES 

On March 9, 1985, EPA issued a Notice of Noncompliance to the DOE, identifying concerns about 

environmental impacts associated with the FEMP's past and ongoing operations. On July 18, 1986, a 
Federal Facility Compliance Agreement was signed, detailing the actions DOE was to take to assess 
and investigate environmental impacts of FEMP operations. This Agreement initiated the N/FS to 
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meet the requirements of CERCLA and the NCP, 40 CFR Part 300. In November 1989, the EPA 

placed the FEMP site on the National Priorities List. 

2.4 OPERABLE UNIT 5 REMOVAL ACTIONS 

Removal actions, pursuant to 40 CFR Part 300.415, are intended to abate, minimize, stabilize, 

mitigate or eliminate a release of hazardous substances, pollutants, or contaminants before a final 

remedial action. The 31 removal actions underway at the FEMP are being conducted pursuant to the 

terms of the Amended Consent Agreement and in accordance with authorities granted to DOE under 

Section 104 of CERCLA by Executive Order 12580. The five removal actions discussed below are 

wholly or in part the responsibility of Operable Unit 5. 

Removal Action No. 1 - Contaminated Water Beneath FMPC Buildings. Perched water zones 

beneath some former production buildings are of concern due to significant concentrations of uranium 

and volatile organic compounds. To minimize the potential for the movement of contaminated water 

to the underlying Great Miami Aquifer, a series of wells were installed to extract the perched 

groundwater for. treatment. 

Removal Action No. 3 - South Groundwater Contamination Plume. The five parts of this action 

are intended to prevent or minimize the further migration of a plume of contamination within the 

Great Miami Aquifer (the South Plume) off of the FEMP property and to mitigate the effects of the 

contamination on local users: 

e 

e 

Part 1 - An alternative source of potable and process water was provided to affected 
industries. 

Part 2 - A groundwater recovery well system to extract and pump groundwater from the 
South Plume back to the FEMP for monitoring and discharge to the Great Miami River was 
completed in August 1993, including the installation of a new effluent outfall line. 

Part 3 - An interim treatment system was constructed to remove additional uranium from 
site wastewater streams to reduce the amount of uranium discharged to the Great Miami 
River in order to compensate for the additional uranium discharge coming from the South 
Plume and other removal actions. This system has been operational since July 1992. 

Part 4 - Groundwater monitoring (including private wells located near areas of known 
contamination) and institutional controls have been ongoing since 1992 to prevent use of 
contaminated groundwater. 
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Part 5 - Additional investigations were completed to identify the leading edge and the extent 
of the South Plume downgradient (south) of the Part 2 recovery wells. 

3 

A related supplemental DOE action is the South Plume Interim Treatment project to reduce site 

uranium discharges to the Great Miami River. The project’s components include successful efforts 

to: 

Reduce uranium by approximately 105 pounds per year by March 1994 by installing an 
additional, unit to treat South Plume groundwater. 

Reduce uranium by approximately 211 pounds per year by January 1995 by converting a unit 
treating storm water to treating South Plume water. 

Reduce uranium by approximately 184 pounds per year by January 1995 by using off-peak 
capacity in another treatment facility. 

Reduce uranium by approximately 105 pounds per year by March 1995 by eliminating 
treatment of low-uranium streams and using the capacity to treat South Plume water. 

Removal Action No. 16 - Collect Uncontrolled Production Area Runoff. Regrading and the 
installation of drainage controls were completed in August 1993 to control storm water runoff from 

the perimeter of the production area and redirect it to the existing storm water system. 

Removal Action No. 17 - Improved Storage of Soil and Debris. An interim program to store and 

manage contaminated soil and debris generated by FEMP cleanup activities. 

Removal Action No. 30 - KC-2 Warehouse/Well 67. Thjs well, located inside the warehouse, is 

sampled twice a year for uranium and other metals to monitor the potential for contaminants to 

migrate to the Great Miami Aquifer. 
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3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION 1 

After operating under a veil of secrecy for,over 30 years, DOE began a community relations program 2 

in 1985 to provide information about the site to interested members of the public and to correct the 

misconceptions and allay the fears of residents living near the site. This program reached out to the 

public through newsletters and fact sheets, regular community meetings, availability sessions, site 

tours and open houses, and a speakers bureau. DOE made information available and accessible by 

opening several reading rooms that were essentially small libraries containing information about dl 
aspects of the RI/FS. In 1990, DOE established an administrative record at the Public Environmental 

Information Center, located about a mile from the FEMP site. The reading rooms were consolidated 

and moved to this location as well. 

In November 1993, DOE implemented a public participation program at Fernald to involve 

community members and other interested parties in the decision-making process at the site. These 

efforts, along with the community relations activities required by CERCLA, reflect DOE’S intent to 

fully involve the community in decision making. a 
The public is provided with numerous opportunities for learning about and commenting on proposed 

cleanup alternatives relating to the remediation of environmental media on and off site. These include 

fact sheets, reports, news releases, and monthly updates for Fernald Residents for the Environment, 

Safety and Health meetings. Presentations are regularly given at public workshops and range from 

discussions on the Operable Unit 5 RI/FS reports to providing information on the latest project 

designed to significantly reduce contamination. Status updates on projects of interest to the public . - 
such as the advanced wastewater treatment facility and the public water supply I are provided at 

trimesterly community meetings and featured in monthly external‘ publications. 

DOE held its first Operable Unit 5 workshop on June 1, 1993, to discuss the initial screening of 

alternatives process. On November 23, 1993, a second workshop was conducted to increase 

stakeholder understanding of groundwater issues so they could make informed comments on the 

upcoming RI and FS reports and the preferred cleanup alternative. This workshop focused on the 

regional geologic setting of the FEMP and the Fernald area, the occurrence and movement of 

groundwater, and on contaminated groundwater and where it can spread. a 
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As work moved beyond sampling and analysis and the draft Operable Unit 5 RI Report was prepared, 

a third workshop was conducted to explain the nature and extent of contamination at the site. The 

November 15, 1994 meeting focused on the uranium concentrations in soil and the Great Miami 

Aquifer, the other contaminants in soil and groundwater, and the cleanup options under consideration. 

A fourth workshop was held on March 28, 1995, soon after submitting the draft final Feasibility 

Study and Proposed Plan for Operable Unit 5 to EPA and OEPA. This workshop provided the public 

with a chance to ask questions and get information on these documents before the formal public 

comment period. This workshop focused on DOE’S proposed remedy and how DOE arrived at this 

recommendation to clean up the soil, sediment, and groundwater, the risks of this proposed action, 

and what DOE plans to do with contaminated soil. 

Operable Unit 5 launched an aggressive community outreach program during the March-May 1995 

time frame with the objective of resolving confusion about the preferred remedy. Operable Unit 5 

management personnel attended meetings of the Ross Merchants Association, Ross Lions Club, and 

Morgan, Crosby and Ross Township trustees. The purpose of these meetings was to explain how 

DOE arrived at its decision to have an on-property disposal facility and respond to questions about the 

facility. 

The notice of availability for public inspection of the draft RI Report for Operable Unit 5 was 

published June 22, 1994 in the Cincinnati Enquirer, the Hamilton Journal-News, and the Harrison 

Press. The notice of availability for the draft FS and Proposed Plan was published November 16, 

1994, in the same papers. The Proposed Plan was finalized at the end of April and the Notice of 

Availability was published on May 1, 1995, in the Enquirer, the Journal-News, and the Press. 

Approximately 650 area residents received the Proposed Plan by mail; another 200 copies were given 

to the Ross Area Merchants Association who provided further distribution of the document. All 

RIFS documents are available at the Public Environmental Information Center on Hamilton-Cleves 

Highway, Harrison, Ohio. 

A public comment period on the Proposed Plan was announced for May 1 to May 31, 1995. A 

public meeting was held on May 23 where. representatives from EPA, OEPA and DOE made brief 

presentations and answered questions about the Operable Unit 5 alternatives. Reminder postcards 
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were sent to the entire mailing list about two weeks before the meeting, display ads were placed in 

the above-mentioned newspapers, and a billboard containing meeting information was erected in Ross. 

During the meeting a commentor requested an extension to the public comment period. The agencies 

and DOE agreed to a 30day extension, making June 30, 1995, the final date for receipt of public 

comments: A notice to this effect appeared in the above-mentioned newspapers on or before May 31 

and postcards were mailed to key stakeholders (approximately 300). When the comment period 

closed, postcards were sent to all commentors who included names and addresses, acknowledging 

receipt of their comment, thanking them for their input, and informing them of the availability of the 

Responsiveness Summary. 

The Proposed Plan was submitted to the Toole County, Utah commissioners and to the Utah 

Department of Environmental Quality. The DOE Nevada Operations Office distributed the Proposed 

Plan to the Nevada public, the State of Nevada and the Nevada Test Site Community Advisory Board. 

Utah and Nevada public officials and citizen groups have been requesting more information on 

proposed destinations for FEMP waste because their states are identified as representative licensed 

disposal facilities. Stakeholder groups in Kansas also received copies of the Proposed Plan. 

Responses to all comments received during the 60day comment period are included in the 

Responsiveness Summary, Appendix A of this ROD. This decision document presents the selected 

remedial action for Operable Unit 5 of the Fernald Environmental Management Project, chosen in 

accordance with CERCLA and, to the extent practicable, the NCP. The decision for Operable Unit 5 

is based on the administrative record. 

Another initiative to foster community input into the FEMP’s decision-making process is the Fernald 

Citizens Task Force, chartered by DOE in 1993. Much of the information the Task Force has needed 

in order to make recommendations on the future use of the site has come from Operable Unit 5 

sources. Operable Unit 5 staff have researched, compiled, summarized, and communicated 

information to the Task Force on the human health risk assessment, waste volume issues as they 

relate to the disposal facility, the statusof ecological habitats on FEMP property, and detailed 

information on groundwater contamination and modeling. Additionally, Operable Unit 5 management 

has made presentations at Task Force special sessions and attended their monthly meetings to help 

answer questions. The Task Force’s final report was available at the end of July, 1995. . 
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4.0 SCOPE AND ROLE OF THE OPERABLE UNIT 5 REMEDIAL ACTION 

The broad scope of the remedial action for Operable Unit 5 addresses the principal threats represented 

by contaminated soil and groundwater at the FEW site. The four source operable units discharged 

contaminants to environmental media over the 38-year operating history of the FEMP and these 

contaminants have moved to enviromhental mdia both on and off property and have impacted 

groundwater, surface water and sediment, soil, flora and fauna; human receptors are also at risk from 
contamination in the environmental media. 

Although Operable Units 1,2 and 4 are addressing contaminated soil within their specific boundaries 

to the degree specified in their respective RODS, Operable Unit 5 is addressing the soil under the 

production area structures and the remaining site acreage, as well as approximately 11 square miles of 

off-property surface soil. Cleanup measures taken will prevent direct contact with contaminated soil 

and migration of contaminants to groundwater. Soil remediation is estimated to take between 20 and 

22 years. 

For the groundwater media, Operable Unit 5 is addressing interim control and cleanup issues in 

addition to long-term monitoring, pumping and treating of the South Plume contamination. These 

measures will prevent access to and use of potentially contaminated groundwater. Remediation of the 

Great Miami Aquifer is estimated to take up to 27 years. 

Operable Unit 5's remedial action provides a permanent solution for remediating the colltaminated 
environmental media and includes these parameters: 

Establishment of final cleanup levels for soil, sediment and groundwater 

Use of treatment to the extent practical to address the principal threats posed by the 
contaminated media 

@ Removal and permanent disposition of con taminated materials to an appropriate on- or off- 
property disposal facility 

Application of appropriate institutional controls to complement engineering measures taken 
to address site contaminants 

Return of the Great Miami Aquifer and other useable groundwater to full beneficial use in a 
reasonable time 

1 

2 

3 

4 '  

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
. .  

17 

18 

19 

P 

21 

P 

n 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 



FEMP-OSROD-4 DRAFI' _ _ -  
_ - _ _  - - -  - 

- AufiSt 1,1995 _ _  -- - -  - -  
- -  - e _ _ - -  - _ _  --- _ _ _ _ - -  - - 

Protection, both short and long term, of the public and sensitive environmental receptors 
2 

Accommodation of cost effectiveness, implementability, uncertainties, and emerging 3 

technologies. 4 

5 

6 The cost of remedial actions, volumes of contaminated materials requiring action, and range of 

available remedial alternatives for Operable Unit 5 are sensitive factors in determining the final 1 

cleanup levels for the a€fected environmental media. These h a l  cleanup levels are the concentration 

of a given con taminant which would be permitted to remain in site soil, sediment and groundwater 

following the implementation of remedial actions. The final cleanup levels also consider factors such 

as technical limitations on attahhg the cleanup level (for example, attainhg levels below natural 

background or analytical detection limits), cross-media impacts, and potential impacts to sensitive 

ecological receptors. While the Operable Unit 5 ROD does not establish future land use for the 

FEW, the possible future uses of the property and the costs of remedial actions necessary to 

accommodate those uses must be taken into consideration when determining the final cleanup levels 

for the operable unit. Projected future land uses which envision more extensive and continued 
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10 

' 11 
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13 
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15 

16 

exposure to site contaminants remaining after remedial actions, such as the creation of a family farm 

on the existing government property, would require lower cleanup levels to ensure the long-term 

protection of such a future land user. Lower cleanup levels typically would require the removal, 

containment or treatment of larger quantities of contaminated site media, both on- and off-property, 

resulting in increased costs for a given remedial alternative. 

EPA has already selected remedies that address principal site threats for Operable Units 4, 1 and 2 

and Operable Unit 3 is proceeding with dismantling the former production area in accordance with its 

interim ROD. Before the placement of bentonite caps, the silos of Operable Unit 4 released radon to 

the atmosphere and the structures themselves had reached the end of their design life. The Operable 
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Unit 1 waste pits have released contaminants to soil, groundwater and air as have the various disposal n 

areas of Operable Unit 2. The former production area (Operable Unit 3) will remain a source of 

contamination to soil and groundwater until decontamination and deconstruction are complete. 

28 
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Integration of the five remedial actions is recognized as an ongoing process; the three completed 31 

RODS defer final disposition of their contaminated soil and perched groundwater to Operable Unit 5's 32 

e remedy decisions. The sequencing of disposal facility preparation, facilities decontamination and 
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dismantlement, and final soil and groundwater remediation will be closely coordinated among all 

operable units through the remedial design and remedial action phases of site cleanup. 

The Amended Consent Agreement provides for the creation of an additional operable unit, if needed, 

to perform a final assessment to ensure that the selected remedies identified in the RODS for Operable 

a Rl/projected residual risk assessment and a FS, and issue a ROD to verify that the remedial and 
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Units 1-5 provide a comprehensive site-wide remedy for the FEW. This operable unit will perform 

removal actions performed by Operable Units 1 through 5 are protective of human health and the 

environment on a site-wide basis. 9 
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5.0 SUMMARY OF OPERABLE UNIT 5 CHARACTERISTICS 

5.1 EXTENT OF CONTAMINATION AND AFFECTED MEDIA 

This section discusses, by media type, the nature and extent of contamination and the affected area. 

The information contained in this section was gleaned from the Operable Unit 5 RI and FS Reports 

(DOE 1995d; 1995a). Sources of media contamination are discussed in Section 2.0 of this report. 

5.1.1 soil 
Nature and Extent of Contamination 

Extensive soil sampling’was conducted during the RI and other programs in order to characterize the 

nature and extent of contamination resulting from past FEMP operations. Data from these 

investigations clearly show that uranium contamination is widespread on the FEMP property. 

Radium-226 and total thorium are also predominant contaminants in soil. Furthermore, the extent or 

boundaries of uranium contamination generally include the extent of all other contaminants - 
including inorganic and organic contaminants. Table 5-1 (surface soil, 0 to 1.5-foot depth) and 

Table 5-2 (subsurface soil, depth greater than 1.5 feet) list summary statistics for the predominant 

contaminants in soil at the FEMP. Predominant contaminants are defined based on frequency and 

magnitude of detections above background. 

Above-background concentrations of total uranium (background is 3.7 mg/kg) in subsurface soil are 

found at depths up to 20 feet or more in the former production area. Total uranium concentrations in 

surface soil within the FEMP boundary typically range from 10 to 100 mg/kg (Figure 5-1). . 

Radium-226 contamination is limited to the former process areas and waste storage areas. The only 

significant area of subsurface radium-226 contamination is west of the K-65 silos. 

Like the radium-226 contamination, total thorium contamination is generally found in process and 

waste storage areas. All thorium detections were within the bounds of uranium contamination, and 

were generally in surface soil. Subsurface contamination was limited to a depth of 10 feet. 

The predominant inorganic contaminants are cadmium and beryllium. Except for isolated locations 

near the K-65 silos, all above-background concentrations of cadmium are located within the 
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boundaries of uranium contamination. Cadmium is a trace element in the earth’s crust and is a trace 

constituent in the uranium ores processed at the FEMP. 
1 

2 
a 

Beryllium contamination is also primarily within the boundaries of uranium contamination, the 

Beryllium is a trace element in the earth’s crust and is a trace constituent in coal and the resulting 

emissions from the boiler plant as well as dispersion from the coal and flyash piles. 

3 

exceptions being an area northeast of the former production area as well as near the active flyash pile. 4 

5 

flyash when burned. ‘Low-level beryllium contamination is widespread at the F E W ,  probably due to 6 

7 

Volatile organic zind semivolatile organic compounds and PCBs were detected in select samples in the 

vicinity of all major processing and supporting facilities. Generally, all detections of organic 

contaminants are within the boundary of uranium contamination. 

8 

9 

10 

Uranium is the predominant contaminant in off-property soil and is mainly in the areas east, 

northeast, and southwest of the FEMP property boundary. There were also isolated areas of 

11 

12 

significant uranium contamination located along the FEMP outfall line and along the eastern boundary 

adjacent to the sewage treatment plant. Isotopic thorium and radium were detected at concentrations 

13 

14 

slightly above background in off-property surface soil. For nearly all off-property soil samples, I5 

a 
inorganic constituents were either detected at insignificant levels or analyzed for and not detected. 16 

In general, off-property total uranium concentrations were in the 5 to 6 mg/kg range, which is slightly 17 

above the background concentration. Figure 5-2 depicts off-property areas where soil is potentially ia 

impacted by FEMP historical operations. Concentrations of approximately 20 mg/kg of uranium 19 

(approximately five times background) were identified in surface soil samples collected off property 

immediately adjacent to the eastern and northeastern boundary of the FEMP. The source of the 

uranium contamination is emissions of dust particles to the atmosphere from plant stacks during 

FEMP operations. P 

20 

21 

P 

Area and Volume of Affected Soil 24 

The estimated affected area of soil (both on- and off-property) with uranium concentrations above 

background is approximately 7907 acres or 12.4 square miles. The estimated volume of soil 

requiring remediation ranges from 1,750,000 cubic yards to more than 9,350,000 cubic yards. These 

volumes are dependent upon the various alternatives and their associated cleanup levels. 
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5.1.2 Groundwater 

To measure the flow and contaminants in groundwater, monitoring wells were installed to four 

1 

2 

different depths; Figure 5-3 shows well types and installation depths. Wells completed in the glacial 3 

. overburden (Type 1) are screened in the material most likely to be contaminated by direct contact 4 

with wastes and by surface water infiltrating through waste areas and adjacent contaminated soil. 

general groundwater quality at the top of the aquifer, the first zone to be impacted by vertically 

5 

Wells with a screen that straddles the water table in the Great Miami Aquifer (Type 2) monitor 6 

7 

infiltrating contaminants. 8 

Wells with a screen set within the 10-foot interval above the discontinuous clay layer sometimes 

present near the middle of the Great Miami Aquifer (or at the equivalent elevation if the clay was not 

encountered; Type 3) were installed to better define the extent of the clay unit and to determine if the 

clay layer influenced the migration of contaminants or groundwater flow. 

9 

10 

11 

Wells with a screen set 12 

10 feet above bedrock at the bottom of the aquifer (Type 4) were advanced until bedrock was 13 

encountered. 

Contamination of the Great Miami Aquifer is largely confined to the uppermost portion. In general, 

the plume is most laterally extensive at the top of the aquifer (Type 2 wells), less laterally extensive 

with lower concentrations at the middle (Type 3 wells), and essentially nonexistent at the bottom 

(Type 4 wells). 

5.1.2.1 Perched Groundwater 

Nature and Extent of Contamination 

Extensive sampling of perched groundwater on the FEMP property identified the presence of site- 

related contaminants across much of the former production area, adjacent to the storage pits and silos, 

and in several other locations (see Figure 5-4). Concentrations of contaminants are greatest 

underlying several of the former production buildings but diminish to near natural background levels 

at the perimeter of the FEMP property. Table 5-3 summarizes the constituents in perched 

groundwater (Type 1 wells) which have concentrations above background and are discernable as areas 

of contamination on isoconcentration contour maps of groundwater results. 
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Area of Affected Perched Water 

The estimated area of affected perched water is 96 acres. This is based on the areas where the 

' 

. 

uranium concentrations in perched water are greater than or equal to 20 pgL.  

5.1.2.2 Great Miami Aauifer 

Nature and Extent of Contamination 

Uranium, the principal site-related contaminant in the Great Miami Aquifer, is primarily found in the 

uppermost portion of the aquifer. Figure 5-5 shows impacted areas of the Great Miami Aquifer. 

Significant levels of contamination exist in several areas, including: 

A localized area beneath the former production area (up to 50 pg/L of uranium) 

Beneath the waste storage area (up to 70 pg/L of uranium) 

Along the length of Paddys Run from the waste storage area to approximately one mile south 
of the FEMP property (up to 350 pg/L of uranium) 

Beneath a solid waste disposal area, termed the South Field, located on the southern portion of 
the FEMP property (up to 2100 pg/L of uranium). 

Above-background concentrations of uranium also exist in the groundwater beneath the west bank of 

the Great Miami River south of the confluence with Paddys Run. Concentrations of uranium in this 

area are typically less than 10 pg/L. Table 5-4 summarizes the constituents in the uppermost Great 

Miami Aquifer (Type 2 wells) which have concentrations above background and are discernable as 
areas of contamination on isoconcentration contour maps of groundwater results. 

, .  
Several other site-related contaminants are also present in the aquifer, occurring as localized areas 

within the plume of uranium contamination. 

Area of Affected Groundwater 

The estimated area of affected groundwater in the Great Miami Aquifer at a concentration of greater 

than or equal to 20 p g L  uranium is 172 acres; 
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. Nature and Extent of Contamination 

Surface Water. The FEMP’s primary drainageways are the storm sewer outfall ditch (SSOD) and 

Paddys Run. Because the composition and spatial boundaries of surface water rapidly change, the 

concentrations discussed here reflect the most recent sampling results (1993). Surface water samples 

collected from the SSOD indicated elevated concentrations of total uranium (up to 64 pg/L) and 

thorium-230 (up to 6.4 pCi/L). 

Surface water samples collected from both the off- and on-property portions of Paddys Run exhibited 

above-background concentrations for total uranium and total thorium. Samples collected from the 

Great Miami River immediately downstream from the FEMP wastewater discharge outfall line 

indicated concentrations of uranium ranging up to 2.8 pg/L (background concentrations range from 

0.52 to 1.1 pg/L). Concentrations of uranium in the Great Miami River were found to quickly 

diminish downstream of the outfall line, nearing background levels within one mile. Volatiles, 

semivolatiles, and inorganics were also detected and are listed in detail in Appendix C of the Operable 

Unit 5 RI Report. 

Sediment. Sediment samples were collected from the SSOD, Paddys Run, and the Great Miami River 

(downstream of the FEMP outfall line as well as downstream of the river’s confluence with Paddys 

Run). Because the composition and spatial boundaries of sediment change rapidly, the concentrations 

discussed here reflect the 1993 sampling results. In sediment samples collected from the SSOD, total 

uranium was the most frequently detected radionuclide with concentrations ranging up to 3.3 mg/kg 

(background concentrations range from 1.0 to 3.0 mg/kg). Inorganic contaminants were also detected 

at above-background concentrations. 
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10 
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14 

21 

22 

Radium-226 (1.4 pCi/g) and total uranium (22.8 mg/kg) were detected in sediment from the on- 

property portion of Paddys Run in above-background concentrations. Volatile organics, semivolatile 

organics and inorganics were also detected in select samples of on-property sediment; the 

23 

24 

25 

concentration of semivolatile organics ranged up to 350 mg/kg. Off-property sediment sampling 

detected only total uranium (1 1 mg/kg) and zinc (50 mg/kg) concentrations exceeding background. 

26 

n 

Sediment samples from the Great Miami River indicated concentrations of total uranium, radium-226, 

and total thorium at or slightly above background. 
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Volatiles, semivolatiles, and inorganics were also detected in sediment from just below the FEMP 

outfall line; Appendix C of the Operable Unit 5 RI Report includes a detailed list of contaminants in 
1 

2 

. sediment. , 3 

Area of Affected Surface Water and Sediment 4 

Because of the dynamic nature of surface water (constantly moving) and sediment (agitated and 

certain locations are affected, including the area immediately downstream of the FEMP wastewater 

discharge outfall line (surface water) and the uncontrolled drainages that flow to Paddys Run and the 

Great Miami River (surface water and sediment). 

5 

redistributed), it is difficult to quantify the affected areas. Site characterization data indicate that 6 

7 

8 

9 

5.2 CONCEPTUAL MODEL OF CONTAMINANT MIGRATION 

Operable Unit 5 includes all of the FEMP environmental media. The Great Miami Aquifer and the 

perched groundwater zone in the glacial overburden are both part of the groundwater media. Surface 

soil and the underlying glacial deposits make up the soil media. The Great Miami River, Paddys 

Run, and the SSOD are examples of the surface water media. Sediment within these surface water 

bodies includes material carried in storm water runoff or site effluent discharged to surface water or 

drainage ditches. All of the air in the vicinity of the FEMP makes up the air media. Contaminant 

migration and further human exposures through flora and fauna are considered in the baseline risk 

assessment and the FS, based on the modeled and measured contaminant concentrations in air, water, 

and soil. 

Residual contaminants can migrate through multiple media pathways and impact potential receptors, 

as shown in Figure 5-6. Understanding the physical and chemical processes that control contaminant 

migration in these pathways was the basis for determining acceptable remedial alternatives in the FS. 

The Operable Unit 5 FS focused on the effects that remedial actions have on contaminant migration in 

each of the pathways, and factored pathway-specific protective requirements into the remedial 

components. 

10 

11 

12 

13 

14 

15. 

16 

17 

18 

5.2.1 Air Pathway 

Before production activities ended, air emissions from the former production area were the most 

significant source of contamination to the environment. Residual contaminants in uncovered surface 

soil can impact potential receptors through the air pathway. Therefore, remedial alternatives need to a 

19 
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be protective of the air pathway. Air emissions associated with Operable Unit 5 residual source areas 

may involve different types of release mechanisms. If organic compounds are present in the soil, 

volatilization of these compounds may occur. Radon gas, generated as a result of radioactive decay 

of radium-226, may be released. During periods of turbulent wind conditions, particles of 

contaminated surface soil can become suspended in the air and possibly inhaled by on- or off-property 

human receptors. In the event that previously covered subsurface contaminant sources become 

uncovered during remediation, the possible transport of this material by wind erosion could become a 

concern. The amount of material that may be suspended depends on the wind speed and other site 

conditions such as soil moisture, particle size, and vegetative cover. 

5.2.2 Soil and Sediment Pathway 

Contaminated soil and sediment serve as source material for the air and various water pathways at the 

FEMP. Contaminants in soil can be mobilized into the air pathway via resuspension and 

volatilization. Erosion and dissolution of contaminated soil/sediment by surface water mobilizes 

contaminants. Surface water infiltrates contaminated soil and sediment, mobilizing contaminants into 

the perched groundwater system and to the Great Miami Aquifer. Contaminated soil/sediment can 

also be mobilized via plant uptake and ingestion by animals. 

5.2.3 Surface Water Pathwav 

Surface water runoff is a viable transport pathway for all contaminated surface soil at the FEMP. 

During a rainfall event, soil particles are dislodged by the impact of raindrops and by the flow of 

runoff across the soil surface. The dislodged soil particles travel overland in the runoff and 

eventually become sediment in the receiving water courses. Contaminants in the soil particles are 
also dissolved and transported into the runoff and the receiving surface water. Some of the 

contaminated surface water infiltrates through the upper portions of the glacial overburden to the 

perched water. Infiltration to the Great Miami Aquifer through portions of the streambeds of Paddys 

Run and the SSOD where the streams have cut through the glacial overburden also occurs. The 

South Plume in the Great Miami Aquifer is an example of the' impact caused by contaminant 

migration in the surface water pathway and subsequently the groundwater pathway. Although it is not 

known to occur at the FEMP site, the potential exists for contaminated surface water to affect area 

crops if it is used for irrigation. The potential for direct human exposure to contaminated surface 

water exists along site drainages, Paddys Run and the Great Miami River e 
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Once contaminants reach the perched water beneath the FEMP they have the potential to migrate 
. laterally to various site drainages where they may reenter the surface water pathway via seepage. 

Vertical seepage of contaminated perched water through the glacial overburden to the Great Miami 

Aquifer is also a recognized pathway. Site characterization data indicate that these two pathways are 

not presently contributing significant contamination to site surface water drainages or to the Great 

Miami Aquifer; however, fate and transport modeling indicates that these two pathways will become 

significant in the future if remedial action does not occur. 

5.2.5 Groundwater Pathway 

Rainfall, surface water runoff and perched water can infiltrate through the surface soil/sediment and 

percolate down to the Great Miami Aquifer. The three major controlling mechanisms for the 

groundwater migration pathway are: 

The leaching of contaminants from the soil matrix into the dissolved phase 

The percolation of the contaminated leachate or perched water through the overburden to the 
. underlying aquifer ' 

The movement of groundwater in the Great Miami Aquifer. 

The groundwater pathway of migration has carried contaminants outside the FEMP property boundary 

to the south and east of the FEMP. This contaminated groundwater has the potential to re-emerge as 
surface water in Paddys Run where the Great Miami Aquifer water table intercepts the streambed 

south of the FEMP. Fate and transport modeling indicates the Great Miami River to the east and 

south of the FEMP could be impacted by this pathway in the distant future if remediation does not 

occur. 

Contaminated groundwater could affect crops and livestock by irrigation with or consumption of 

water from wells in the affected area(s). Although presently not occurring, the potential for human 

exposure to contaminants in groundwater exists in the affected areas. 

5.3 MOBILITY OF CONTAMINANTS 

Detailed discussions of contaminant mobility are provided in the Operable Unit 5 RI and FS reports 

(DOE 1995d; 1995a) and in a site-specific contaminant mobility study entitled the Operable Unit 5 K, 
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Sampling and Analysis Results (Draft) (DOE 1995b). K, is the source leaching coefficient used to 

define the intitial aqueous loading of uranium (for a full discussion see Section F.2.4 in the Operable 
1 

2 

Unit 5 FS Report). The mobility of uranium, the predominant site contaminant, is discussed below. 3 

Site investigations documented in the above-referenced reports show that outside the former 

production area the majority of remaining uranium contamination has relatively low solubility and is 

4 

5 

contained in the top 2 inches of surface soil. Aqueous spills and leaks occurred from production 6 

activities and placed a large source of soluble uranium in local areas in the glacial overburden in both 7 

the former production area and waste storage area. Historic air emissions also deposited uranium in 8 

the form of uranium fluoride and oxide particles both inside and outside the production area (see 

Figures 5-1 and 5-2). 10 

9 

After deposition, rainwater rapidly dissolved the soluble uranium fluoride particles and the resulting 

plume quickly reached its maximum uranium concentration. Outside the former production area the 
11 

12 

maximum uranium concentration in the perched groundwater occurred many years ago. However, in 13 

the former production and waste storage areas, the soluble uranium has not been depleted and the 

uranium concentration in the migrating plume continues 'to increase. 4r 

14 

15 

In general, most soluble uranium forms at the FEMP have been removed by leaching, leaving the less 

soluble forms. The leachability, and hence mobility, of the remaining uranium in surface soil and the 

16 

17 

percent of extractable uranium mass decreases with distance from the former production area. 18 
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6.0 SUMMARY OF OPERABLE UNIT 5 RISK 

DOE conducted a Baseline Risk Assessment for human health and a Site-Wide Ecological Risk 

Assessment to evaluate and document potential threats to human health and ecological receptors, 

respectively. The baseline risk assessment for human health evaluates risk under various hypothetical 

scenarios to hypothetical receptors exposed to Contaminants within Operable Unit 5 if remedial actions 

are not taken. Baseline risk provides a measure against which the reduced risk associated with 

various remedial action alternatives may be compared, as well as a measure of their relative ' 

effectiveness. The ecological risk assessment determines if radiological and nonradiological 

contaminants associated with the FEMP represent a current or future risk to ecological receptors 

inhabiting the facility and nearby off-property areas if remedial actions are not taken. These receptors 

include all organisms, exclusive of humans and domestic animals, potentially exposed to 

contamination originating from the FEMP. 

The baseline risk assessment (Appendix A of the Operable Unit 5 RI Report, DOE 1995d) was 

conducted according to EPA guidance (EPA 1991a), the Risk Assessment Work Plan Addendum 

(DOE 1992), and supplemental guidance to the Risk Assessment Work Plan Addendum. The media 

of interest for the Operable Unit 5 baseline risk assessment are perched groundwater, groundwater in 

the Great Miami Aquifer, surface water and sediment, surface and subsurface soils, flora and fauna 

(including cattle grazing on the FEMP property), and crops and produce potentially affected by 

contamination originating from the FEMP. 

The site-wide ecological risk assessment (Appendix B of the Operable Unit 5 RI Report, 1995d) was 

conducted following guidelines prepared by EPA Region 5 (EPA 1992). Both risk assessments are 

briefly summarized in the Operable Unit 5 FS Report and the Proposed Plan, (DOE 1995a 

and 199%). 

The baseline risk assessment for human health shows that, for all sources and pathways, every 

receptor for each of the land use scenarios evaluated had a maximum calculated incremental lifetime 

cancer risk (ILCR) greater than 1 x lo5. In addition, the maximum calculated noncarcinogenic risk, 

known as the hazard index (HI), was greater than 1 with two exceptions. The results of the site-wide 

ecological risk assessment indicate that a number of constituents are present in soil, surface water and 
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sediment in concentrations that may pose a risk to ecological receptors. The results of both the 

baseline and the ecological risk assessments support the decision to take remedial action. 

Sections 6.1 and 6.2 provide a summary of the baseline risk assessment for human health and the site- 

wide ecological risk assessment, respectively. 

. 

6.1 HUMAN HEALTH RISK 
The baseline risk assessment for human health determines whether adverse human health effects are 

possible assuming an individual is exposed to the environmental media which define Operable Unit 5. 

The baseline risk assessment is organized according to the four primary components listed below: 

Identification of constituents of potential concern 
Exposure assessment 
Toxicity assessment 
Risk characterization. 

The following discussion follows the same organization and explains how Operable Unit 5 arrived at 

the estimates of carcinogenic and noncarcinogenic risk. The results of the baseline risk assessment 

support the FS by identifying constituents of potential concern (CPCs) and by providing risk estimates 

for various human receptors under several plausible current and future land use scenarios. 

6.1.1 Contaminant Identification 

The identification of the major contaminants that are the primary contributors to risk begins with 

identification of CPCs in the RI. Constituents of concern (COCs) are identified in the FS, and the 

COCs that contribute 99 percent or more of the total estimat,ed prcinogenic and noncarcinogenic risk 

are identified in the Comprehensive Response Action Risk Evaluation (CRARE) in Appendix H of the 

FS. The identification process is described in the following paragraphs. 

Constituents of Potential Concern 

CPCs are those chemicals and radionuclides in environmental media that are retained for quantitative 

evaluation in the baseline risk assessment. To select CPCs, a comprehensive review of analytical data 

was conducted, focusing on the chemicals and radionuclides that, based on their prevalence, 

concentration and toxicity, are considered to be of concern to human health. Organic constituents 

detected in a given environmental medium were selected as CPCs based on toxicity screening and 

frequency of detection. (A conservative toxicity screening value was used as a benchmark for CPC 

selection.) Radiological constituents and metals (and other inorganic chemicals) were selected as 
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CPCs by comparing measured, on-property concentrations of a constituent to background 

concentrations of that constituent in the same environmental media. Laboratory contaminants 

(identified during data validation), essential macronutrients and micronutrients (calcium, etc.), or 

ubiquitous minerals (silica, etc.) were screened out as CPCs in the selection process. Table 6-1 

identifies CPCs by media. 

. 

The methods and results of the CPC screening process are described in Sections A.2.3 and A.2.4 of 

Appendix A of the Operable Unit 5 RI Report; the CPCs and their concentrations are presented in 

Tables A.2-1 through A.2-12 (DOE 1995d). Due to the very large number of CPCs and their 

associated data, these' tables are not repeated in the ROD. 

Constituents of Concern 

Not all CPCs identified in the Operable Unit 5 baseline risk assessment pose significant health risks 

and many need not be considered in future remedial activities. The ones that remain are called 

COCs. The purpose of restricting the number of COCs in the remedial alternative evaluations during 

the FS is to focus on the contaminants that require the implementation of remedial actions to ensure 

the protection of human health and the environment. a 
This screening of CPCs to COCs is accomplished by following NCP guidelines, which establish a 

general point of departure for acceptable risk as one in a million ( lo6) for carcinogenic compounds 

including radionuclides. The acceptable limit for noncarcinogenic effects is a HI of 1.0; an HI 

greater than 1.0 indicates a potential toxic effect. However, because multiple contaminants are 

considered, and to ensure no significant COCs are ignored, the screening point for selection of COCs 

for the Operable Unit 5 FS is set at an ILCR of lo-' and an individual HI of 0.1 to the hypothetical 

on-property farmer. Any constituent with a risk level or HI less than these FS screening criteria is 

not considered further. Details of the COC selection process can be found in Section 2.3 of the 

Operable Unit.5 FS Report (DOE 1995a). 

Identifying Maior Contaminants Driving Risk 

The CRARE estimates the human-health risks associated with the FEW after all remedial actions 

have been completed. To ensure that the risk evaluated in this CMRE is focused on the most 

significant constituents, risk assessors evaluated the COCs identified in the Operable Unit 5 FS 
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CONSTITUENTS OF POTENTIAL CONCERN TABLE IN 6-1 EACH MEDIUM FOR OPERABLE UNIT 5' a 
Constituent Mediumb Constituent Mediumb 

Radionuclide Chemical (Continued) 

Cesium-137 Soil Bis(2-ethylhexy1)phthalate Soil, Per, SW, GW 

Soil, GW, Per Neptunium-237 Soil, GW, SW, Per Boron 

Protactinium-23 1 NA Bromodichloromethane Soil, GW, SW 

Lead-210 Soil, Per, SW, Sed Bromomethane GW, SW, Soil . 
Plutonium-23 8 Soil, SW, Per 2-Butanone Soil 
Plutonium-239 Soil, SW, Per Butylbenzyl phthalate NA 
Plutonium-240 

Radium-226 Soil, GW, Per, SW, Sed Carbazole Soil, GW, Per 

Radium-228 Soil, GW, SW, Sed Carbon disulfide Per, GW 
Radon-222c Air Carbon tetrachloride Per 

Ruthenium-106 Soil 4-Chloro-3-methylphenol NA 

Strontium-90 Soil, GW, SW, Per Chlorobenzene NA 

Technetium-99 Soil, GW, Per, SW Chloroethane GW 

Thorium-228 Soil. Per, SW, Sed, GW Chloroform GW, SW, Per 

Thorium-230 Soil, Per, SW, GW Chromium VI Soil, GW, SW 

Thorium-232 Soil, Per, SW, Sed, GW Chrysene Soil 

Uranium-234 Soil, GW, Per, SW Cobalt GW 

Uranium-235 Soil, GW, Per, SW, Sed Copper Soil, Per, SW, GW 

Uranium-236 Soil, GW, Per, SW, Sed Cyanide SW, GW, Soil 

Uranium-23 8 Soil, GW, Per, SW, Sed 4,4-DDE NA 

Chemical Dibenzo(a, h)anthracene Soil, SW 
Acenaphthene NA 3,3-Dichlorobenzidine SW, Soil 

Acetone Soil 1,l-Dichloroethane Soil, GW 

Alphachlordane GW, SW 1,2-Dichloroethane GW, Per 

Anthracene NA 1,l-Dichloroethene Soil, SW, Per, GW 

Antimony Soil, GW, SW, Per 1,l-Dichloroethylene NA 

Aroclor-1221 NA 1,2-Dichloroethylene Per 

Aroclor- 1248 NA Dieldrin sw 
Aroclor-1254 Soil, SW, Sed, GW Diethyl phthalate NA 

Aroclor- 1260 Soil, SW, Sed, GW Di-n-butyl phthalate sw 
Arsenic Soil, SW, Sed, Per, GW Di-n-octyl phthalate Soil, SW 

Barium Soil, SW, Per, GW Endrin NA 

Benzene GW, SW , Per Ethylbenzene NA 
Benzoic acid NA Ethylether NA 

Benzo(a)anthracene Soil, SW Fluoranthene NA 

Benzo(a)pyrene Soil, SW Fluorene NA 

Benzo(b)fluoranthene Soil Fluoride Soil, GW, Per, SW 

Soil, SW, Per Cadmium Soil, Per, SW, GW 
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TABLE 6-1 
(Continued) 

Constituent Mediumb Constituent Mediumb 
Chemicals (Continued) 

Benzo(g ,h, i)perylene 

Benzo(k)fluoranthene 

Beryllium 

Beta-BHC 
Bis(2-chloroisopropy1)ether 
Manganese 

Mercury 

Methanol 

Methylene chloride 

2-Methylnaphthalene 

4-Methyl-2-pentanone 

4-Methylphenol 

Molybdenum 

Naphthalene 

Nickel 

Nitrate 

4-Nitrophenol 
N-Nitroso-di-n-propy lamine 

N-Nitrosodiphenylamie 
Octachlorodibenzo-p-dioxin 
Octachlorodibenzofuran 

Pentachlorophenol 

Phenanthrene 

Phenol 

NA 

Soil 

Soil, GW;SW, Per 8 

Soil 

Soil, GW, SW 
Soil, GW, Per, SW, Sed 

Soil, GW, SW 
NA 

Soil, GW, Per, SW 
NA 

NA 

SW, Soil, GW 
Soil, Per, GW 
NA 

Soil, SW, GW 
Soil, GW, Per, SW 
Soil, GW, SW 
Soil, Per 

Soil, Sed 

Soil 

Soil 

Per 
NA 

NA 

Chemicals (Continued) 

Heptachlorodibenzo-p-dioxin 
Heptachlorodibenzo furan 

2-Hexanone 

Indeno(l,2,3-cd)pyrene 

Lead 

Pyrene 

Selenium 

Silver 

Styrene 

1,1,2,2-Tetrachloroethanne 
1 , l  ,1-Trichloroethane 

1,1,2-Trichloroethane 

Tetrachlorodibenzo-p-dioxin 
Tetrachlorodibenzofuran 

Tetrachloroethene 

Thallium 
Toluene 

Tributyl phosphate 

Trichloroethene 

Vanadium 

Vinyl chloride 

Xylenes (Total) 

Zinc 

Soil 

Soil 

NA 

Soil 
Soil, SW, Sed 

NA 

Soil, GW 
Soil, Per, GW 
NA 

Soil, Per 
sw 
SW, Per 

NA 

NA 

Soil, SW, Per 

Soil, Per 
NA 

Per 

Soil, GW, Per 

Soil, Per, SW, GW 
Soil, GW, Per 

NA 

Soil, SW, GW 

a CPCs for Operable Unit 5 were taken from the RI Report. 
Abbreviations used in this table: 

GW = Groundwater 
Sed = Sediment 
Per = Perched groundwater 
sw = Surface water 
HWMU = Hazardous waste management unit 

Radon was the only CPC detected in on-site air samples. However, all 'surface soil CPC exposures through particulate 
inhalation are evaluated quantitatively in the CRARE. . 

NA - Not a CPC for OU5 but a COC for one or more other OUs as noted in the OU5 FS Report, Table 2-3. 
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selection process determines the total risk to the target receptors (undeveloped park-user and 

. off-property adult farmer and child) as calculated in the Operable Unit 5 baseline risk assessment. 

Beginning with the constituents which contributed greatest to carcinogenic and noncarcinogenic risk, 

the fractions of risk for each CPC (the CPCs as determined in the RI) were added until the 

constituents which contributed 99 percent of the total risk were determined. Those CPCs contributing 

to the remaining 1 percent were not included in the list because their contribution becomes 

insignificant under postremedial conditions. 

Table 6-2 presents the COCs that contribute 99 percent or more of the total carcinogenic and 

noncarcinogenic risks and potential health effects as evaluated in the Operable Unit 5 CRARE. 

6.1.2 Exposure Assessment 

The second primary component of the baseline risk assessment is the exposure assessment. Exposure 

is defined as contact between a person and a chemical or physical (e.g., radiological) agent. The 

magnitude of the exposure resulting from such contact is determined by measuring or estimating 

(through modeling) the amount of an agent available to the lungs, gastrointestinal system, or skin 
during a specific period. Human activity patterns are a key determinant in predicting the nature and 

magnitude of potential exposures. Exposure assessment is the determination or estimation of the 

magnitude, frequency, duration, and route of exposures to plausible hypothetical receptors under 

current and future land use scenarios. Quantitative exposure assessment is the estimation of an intake 

by a receptor. The intake quantified during the exposure assessment is evaluated during the risk 

characterization to estimate potential health risks to receptor populations. 

The exposure assessment is conducted'in three stages, and each stage is discussed in the following 

paragraphs : 

Characterizing the exposure setting 

Identifying contaminant migration and exposure pathways (development of the conceptual model 
for the site) 

Quantifying exposure. 

Details are provided in Appendix A, Section A.3 of the Operable Unit 5 RI Report. 
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TABLE 6-2 

MAJOR CONSTITUENTS OF CONCERN FOR OPERABLE UNIT 5 
As DEFINED IN TEE CRARE" 

Radionuclides Inorganics Organics 
Cesium-137 
Radium-226 
Radon-222 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-232 ' 

Uranium-234 
Uranium-235/236 
Uranium-238 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Cyanide 
Manganese 
Mercury 
Molybdenum 
Silver 
Uranium-total 
zinc 

Aroclor-1254 
Aroclor- 1260 
Benzo( a)pyreneb 
1,2-Dichloroethane 

a a This table includes those COCs that contribute 99 percent or more of the total ILCR and HI. - 
Concentrations of these compounds were determin& from relative potency factors of other carcinogenic 
polycyclic aromatic hydrocarbons identified on site. 
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Characterizing the Exposure Setting 

hi iriifioOrtantcom@nent of characterizing the operable unit setting is identifying potentially exposed 
-_ __ - - - - -- - -- 

populations. Demographic information is used, in part, to select receptors for the exposure 

assessments. As presented in Section 1.3, the 1990 census estimates 22,900 people live within a 

3 

4 

5-mile radius of the FEMP in scattered residences and several villages. 

Some of the nearest residences are along the western side of Paddys Run Road, a road that closely 

parallels the western property boundary. A dairy farm is located on Willey Road just outside the 

southeast comer of the boundary; leased grazing areas include acres inside the FEMP boundary. 

Several residences located south of the FEMP property boundary are located over the South Plume, 

that portion of the Great Miami Aquifer along Paddys Run contaminated by uranium that extends 

approximately one-half mile south of the FEMP boundary. Several industries are located south of the 

FEMP, and Miami Whitewater Forest (a county park) is located within 5 miles of the FEMP. 

Future land use scenarios are difficult to develop at government facilities. A reasonable scenario is 

that the government retains control of and restricts access to the property. However, because the 

possibility exists that the government will not control the site, the future land use includes a second 

scenario which considers unrestricted use of the property including farming in the baseline risk 

assessment for both current and future land use scenarios. Table 6-3 describes receptors, exposure 

locations, media to which receptors are exposed, and exposure routes evaluated. 

Identifving Contaminant Migration and Exposure Pathways 

In many cases, the size or area of a site or operable unit is small enough so that the risk assessor can 

evaluate all data as one group or set. However, the large area of Operable Unit 5, and the uneven 

distribution of contaminants present in the environmental media made it necessary to divide the site 

into 10 areas. An evaluation of the site as one area would underestimate total risk because several 

areas have constituents present in relatively low concentrations. By evaluating separate areas, the 

results clearly identify those areas with the highest risk. 

Each of the 10 areas was examined much the same as if each area were the site. A conceptual model 

was developed to provide the basis for identifying and evaluating the potential risks to human health 

in the baseline risk assessment assuming current and hypothetical future contaminant sources in 

environmental media (referred to as source term) and land use conditions (Figures 6-1 and 6-2). As 

outlined in the following paragraphs, the model considers four scenarios and is used to evaluate 
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contaminant concentrations measured or estimated for several on-property and offiproperty areas or 

receptor locations. Risk evaluation areas and receptor locations were determined based on an 
understanding of historical and current land use, the plausible future land use, and the location of 

sensitive human receptors. The four scenarios are: 

Current land use with access controls: the FEMP is defined as a facility operated by the 
DOE. Further, it is assumed that members of the public do not establish residence on the 
Operable Unit 5 study area. However, farmers do use on-property areas for pasture land. 

Current land use without access controls: access restrictions at the FEMP site historically 
provided by DOE are assumed to be discontinued, and the F E W  site is operated by an 
industrial concern other than DOE. This scenario assumes that members of the public do not 
establish residence on the Operable Unit 5 study area. 

Future land use with federal ownership or institutional controls (government reserve): 
assumes that the federal government continues to maintain control over the land use at the 
FEMP. An industrial or recreational land use scenario is plausible. 

Future land use without federal ownership of institutional controls (agricultural): assumes 
that no accesdinstitutional controls are in place and includes exposure routes that require 
development time, such as establishing a home and farm operations on property. 

Ouantifving Exuosure 

The final component of the exposure assessment is the determination of the exposure point- 

concentration (i.e., the concentration to which a receptor is exposed and the quantification of the 

intake resulting from exposure). For the Operable Unit 5 baseline risk assessment, exposure-point 

concentrations for environmental media are mainly based on analytical data resulting from the FU 
sampling and analytical programs. However, for certain scenarios, the exposure-point concentrations 

must be based on environmental transport modeling. Section 5.0 and Appendix F of the Operable 

Unit 5 RI Report address the modeling results in detail. Appendix A.3 of the RI Report specifies the 

assumptions regarding source terms and potential release mechanisms on which the transport modeling 

is based; estimated exposure-point concentrations used in exposure calculations are tabulated in 

baseline risk assessment Tables A.3-3 through A.3-19. Ranges of exposure-point concentrations are 

shown in Table 6 4 .  

Section A. 3.4 describes how the exposure-point concentrations are used with scenario-specific 

assumptions and intake parameters to arrive at exposure values. The models and equations used to 

quantify intakes are described in the Risk Assessment Work Plan Addendum (DOE 1992). EPA 

guidance (EPA 1989a) was considered in determining appropriate intake equations. In cases where 
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TABLE 6-4 

RANGE OF EXPOSURE POINT CONCENTRATIONS 
FOR CONTAMINANTS CONTRIBUTING 99 PERCENT OR MORE OF TOTAL RISK 

Subsurface Groundwater 
Constituent Surface Soila Soil Ai9 Sediment‘ (includes Perched) Surface Watep 

On-Property, Current Land Use 

Radionuclides 

Cesium- 137 + 1 d 

Radium-226 +5d 

Radon-222 +4d 

Strontium-90 + Id 

Technetium-99 

Thorium-228 +7d 

Thorium-232 

Uranium-234 

Uranium-235/236 

Uranium-238+2d 

Organic Chemicals 

1 ,Zdichloroethane 

Aroclor-1254 

Aroclor-1260 

Benzo(a)pyrene 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Cyanide 

Manganese 

Mercury 

Molybdenum 

Silver 

Uranium-total 

zinc 

(PW9 
0.64 - 1.4 

0.94 - 35 

NA 

1.0 - 5.0 

ND - 230 

0.98 - 31 

0.87 - 36 

4.0 - 740 

0.70 - 63 

2.9 - 780 

(mgflrg) 
ND - 0.0020 

0.014 - 4.0 

ND - 2.8 

N D -  11 

ND - 30 

4.5 - 23 

0.53 - 1:7 

ND - 7.6 

11 - 91 

0.24 - 1.7 

670 - 2000 

ND - 17 

4.2 - 12 

0.48 - 9.7 

12 - 1700 

47 - 2200 

(PCW 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

( m g W  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(PW~’)  
2.3E-08 - 1.8E-07 

4.5E-06 - 2.OE-04 

2.0 - 49 

3.7E-08 - 5.7E-07 

3.OE-07 - 6.6E-06 

4.7E-07 - 4.7E-06 

9.2E-07 - l.lE-05 

1.4E-05 - 3.1E-04 

1.3E-06 - 2.8E-05 

1.8E-05 - 3.6E-04 

(mg/m’) 

NA 

2.3E-12 - 3.9E-11 

6.OE-14 - 1.4E-12 

2.3E-12 - 6.OE-11 

1 SE-09 - 8.6E-09 

7.OE-10 - 2.9E-09 

7.4E-11 - 3.2E-10 

4.1E-10 - 1.5E-09 

1.9E-09 - 1 .OE-08 

2.9E-11 - 1.5E-10 

6.7E-08 - 2.7E-07 

1.3E-11 - 1.9E-10 

5.8E-10 - 2.5E-09 

6.6E-10 - 2.8E-09 

5.2E-08 - 9.5E-07 

1.3E-08 - 6.9E-08 

(PCW 

NA 

0.69 - 1.1 

NA 

ND - Oi99 

NA 

0.70 - 0.73 

0.57 - 0.80 

3.7 - 3.8 

0.025 - 0.90 

3.1 - 46 

(mgflrg) 

NA 

NA 

NA 

0.13 - 0.55 

NA 

ND - 10 

ND - 3.5 

ND - 5.5 

ND - 19 

ND - 0.49 

ND - 1600 

NA 

ND - 6.6 

ND - 6.8 

23 - 31 

ND - 81 

@Ci/L) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

, NA 

NA 

NA 

(mgW 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(pCi/L) 

NA 

ND - 1.7 

NA 

NA 

ND - 89 

ND 

ND - 0.40 

11 - 1200 

1.7 - 42 

1.4 - 1200 

(mg/L) 
NA 

NA 

NA 

NA 

ND - 2.5E-03 

ND - 5.4E-03 

ND - 1.5E-03 

ND - 6.3E-03 

ND - 0.020 

2.4E-03 - 7.7E- 
03 

0.041 - 0.83 

ND - 6.OE-04 

ND - 0.023 

ND - 4.OE-03 

0.035 - 2900 

0.015 - 0.073 

I .  . I .  
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TABLE 6 4  
(Continued) 

Subsurface 
' Constituent . Surface Soile Soil Air' Sedimentg Groundwatefi Surface Water' 

Off-Property, Current Land Use 

Radionuclides 

Cesium-137+ Id 

Radium-226 + 5d 

Radon-222 +4d 

Strontium-90+ Id 

Technetium-99 

Thorium-228 +7d 

Thorium-232 

Uranium-234 

Uranium-235/236 

Uranium-238 +2d 

Organic Chemicals 

1,2dichloroethane 

Aroclor-1254 

Aroclor-1260 

Benzo(a)pyrene 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Cyanide 

Manganese 

Mercury 

Molybdenum 

Silver 

Uranium-total 

Zinc 

( P c m  

0.60 r 0.87 

0.90 - 1.2 

NA 

1.0 - 5.2 

ND - 3.5 

1.2 - 1.7 ' 

1.0 - 1.6 

2.6 - 14 

ND - 3.6 

2.7 - 21 

( m g m  

ND 

ND 

ND 

ND - 0.11 

ND - 2.9 

4.3 - 7.0 

0.74 - 1.4 

ND- 1.9 

1.2 - 2.1 

0.42 - 0.43 

1200 - 4400 
ND 

ND - 1.2 

ND - 1.8 

8.3 - 68 

8.0 - 430 

( P c m  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

( m g W  
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

( P W ~  
2.5E-09 - 5.1E-08 

4.4E-08 - 1.6E-03 

0.079 - 4.9 

2.6E-10 - 2.2E-07 

2.6E-08 - 3.7E-06 

5.4E-08 - 1.5E-06 

6.1E-08 - 3.9E-06 

2.9E-07 - 8.2E-05 

4.6E-08 - 5.3E-06 

1 .OE-06 - 7 .OE-05 

(mg/m3) 

NA 

1.OE-17 - 9.5E-12 

1.OE-17 - 1.9E-13 

1.OE-17 - 6.6E-12 

4.7E-12 - 1.7E-09 

2.7E-12 - l.lE-09 

2.4E-13 - 1.2E-10 

l.lE-12 - 4.9E-10 

7.3E-12 - 4.6E-09 

l.lE-13 - 7.3E-11 

2.3E-10 - l.lE-07 

8.2E-14 - 4.3E-11 

1.7E-12 - 8.8E-10 

1.9E-12 - 7.5E-10 

3 .OE-09 - 1.9E-07 

3.4E-11 - 1.8E-08 

( P W )  

NA 

1.1 

NA 

NA 

NA 

0.40 

0.80 

0.80 

ND 

0.70 

(~gflrg) 

NA 

NA 

NA 

NA 

NA 

4.8 

1.8 

ND 

7.6 

ND . 

500 

NA 

ND 

0.25 

11 

50 

@ C W  

NA 

1.2 - 3.2 

NA 

ND - 5.7 

ND - 24 

0.30 - 5.9 

ND - 2.7 

0.60 - 100 

ND - 3.6 

0.70 - 3.8 

(mglL) 

, ND -0.31 

NA 

NA 

NA 

ND - 0.031 

ND - 0.31 

ND - 0.0020 

0.0022 - 0.029 

0.0063 - 0.060 

ND - 0.055 

0.13 - 6.1 

ND - 0.0015 

ND - 0.045 

ND - 0.029 

9.OE-04 - 6.6E-03 

ND - 0.28 
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(PCUL) 

NA 

2.0 - 2.8 

NA 

NA 

ND 

ND - 3.2 

ND 

0.80 - 7.0 ' 
ND - 2.0 

0.60 - 3.9 

( W L )  

NA 

NA 

ND - 0.015 

2.9E-03 - 6.OE- 
03 

ND - 7.7E-03 

ND - 0.018 

ND - 0.031 

ND - 0.021 

0.056 - 0.56 

ND 

ND 

ND 

2.5E-03 - 8.8E- 
03 

ND - 0.11 
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TABLE 6-4 
(Continued) 

Subsurface 
Constituent Surface Soilj Soilk Air] Sediment'" Groundwater" Surface Watef' 

&-Property, Fuhire Land Use 

Radionuclides 

Cesium-l37+ld 

Radium-226+5d 

Radon-222 +4d 

Strontium-90+ Id 

Technetium-99 

Thorium-228 +7d 

Thorium-232 

Uranium-234 

Uranium-235/236 

Uranium-238+2d 

Organic Chemicals 

1,2-dichloroethane 

Aroclor-1254 

Aroclor-1260 

Benzo(a)pyrene 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Cyanide 

Manganese 

Mercury 

Molybdenum 

Silver 

Uranium-total 

zinc 

@w@ 
0.51 - 1.1 

ND - 35 

ND 

1.4 - 2.1 

ND - 23 

NA 

ND - 27 

3.6 - 440 

0.70 - 37 

2.7 - 560 

( m g W  

ND- 
0.00010 

ND - 2.3 

ND - 0.54 

ND - 1.1 

ND - 30 

ND - 13 

0.73 - 1.7 

0.50 - 5.8 

14 - 43 

ND - 2.0 

ND - 1200 

ND - 6.3 

ND - 12 

ND - 8.7 

14 - 920 

62 - 300 

(PCW 

0.25 - 0.49 

ND - 4.6 

NA 

1.8 - 10 

3.6 - 20 

NA 

ND - 3.2. 

1.9 - 96 

0.50 - 8 

7.8 - 89 

(mgflrg) 

ND - 0.0011 

ND - 0.22 

ND - 2.7 

0.12 - 8.6 

ND - 22 

9.1 - 34 

1.1 - 1.9 

3.7 - 5.6 

22 - 44 

0.35 - 1.5 

900 - 2200 

ND - 0.13 

N D -  11 

5.6 - 10 

54 - 340 

90 - 180 

(P Wm') 
5.7E-07 - 5.OE-06 

1.2E-04 - 1.6E-03 

1.1 - 20 

1 .OE-06 - 1.1E-05 

7.5E-06 - 5.9E-05 

NA 

1.4E-05 - 2.1E-04 

3.7E-04 - 7.2E-03 

3.3E-05 - 5.9E-04 

4.5E-04 - 7.9E-03 

(wirn') 
NA 

6.2E-11 - 8.8E.10 

~ ~ - 1 2  - i .3~: i i  

6.3E-11 - 4.7E-10 

3.1E-08 - 1.6E-07 

1.9E-08 - 7.2E-08 

2.0E-09 - 8.OE-09 

7.7E-09 - 3.0E-08 

5.2E-08 - 2.5E-07 

9.6E-10 - 3.9E-09 

1.8E-06 - 6.9E-06 

3.4E-10 - 4.4E-09 

1.4E-08 - 6.3E-08 

1.5E-08 - 6.5E-08 

1.4E-06 - 2.1E-05 

2.3E-07 - 1.0E-06 

(PCW 

NA 

7.9 - 95 

NA 

0.18 - 0.34 

3.0 - 5.0 

NA 

3.8 - 11 

31 - 580 

4.0 - 38 

190 - 670 

(wW 
NA 

0.074 -. 0.99 

3.3E-03 - 0.37 

NA 

4.6 - 11 

9.2 - 17 

1.2 - 1.4 

NA 

NA 

0.029 - 0.048 

750 - 1400 

0.23 - 0.45 

NA 

NA 

400 - 1600 

NA 

( P a )  
NA 

2.1 - 16 

NA 

1.4E-04 - 14 

120 - 6800 

NA 

4.0 

2.2 - 11000 

0.099 - 1300 

2.1 - 13000 

(mglL) 

0.015 

NA 

NA 

NA 

2.2E-04 - 0.084 

1.7E-03 - 0.14 

3.9E-19 - 8.6E-03 

0.014 

0.095 

0.014 

0.43 - 2.6 

2.0E-04 

0.040 

0.062 

6.4E-03 - 130 

0.28 

( P C W  

NA 

ND - 4.7 

NA 

ND - 1.2 

ND - 1500 

NA 

ND - 0.064 

1.5 - 1200 

ND - 51 

1.7 - 1200 

(mglL) 

NA 

ND - 5.8E-06 

ND - 1.8E-06 

NA 

ND - 1.5E-03 

2.9E-03 - 5.4E- 
03 

ND - 3.8E-05 

NA 

ND - 0.020 

2.8E-03 - 0.14 

0.041 - 0.83 

ND - 1.6E-03 

NA 

NA 

0.035 - 2900 

9.8E-03 - 0.073 

. t  ( ,  . _ . .  
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______________ ._TABLE_64- - - 
(Continued) 

Constituent Surface SOP 

Off-Property, fiture Land Use 

Radionuclides (PCW 
Cesium-137+ Id 0.60 - 0.87 

Radium-226+5d 0.90 - 1.2 

Radon-222 +4d NA 

Strontiurn-90+ Id 1.0 - 5.2 

Technetium-99 ND - 3.5 

Thorium-228 +7d NA 

Thorium-232 1.0 - 1.6 

Uranium-234 2.6 - 14 

Uranium-235/236 ND - 3.6 

Uranium-238+2d 2.7 - 21 

Organic Chemicals (mdkg) 
1,2dichloroethane ND 

Aroclor-1254 ND 

Aroclgr- 1260 ND 

Benzo(a)pyrene ND - 0.11 

Inorganics 

Antimony ND - 2.9 

Arsenic 4.3 - 7.0 

Beryllium ND - 1.4 

Cadmium ND - 1.9 

Subsurface 
Soil Ai@ 

(PCW 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mdkg) 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(pCi/m3) 

1.4E-08 - 1.4E-06 

7.2E-06 - 8.1E-04 

0.64 - 4.9 

4.4E-08 - 6.0E-06 

5.3E-07 - 1.0E-04 

NA . 

7.7E-07 - l.lE-04 

1.8E-05 - 2.2E-03 

1.3E-06 - 1.4E-04 

1.8E-05 - 1.9E-03 

(mdm3) 
NA 

2.2E-12 - 2.6E-10 

4.5E-14 - 5.3E-12 

1.6E-12 - 1.8E-10 

4.7E-10 - 4.5E-08 

2.8E-10 - 2.9E-08 

3.OE-11 - 3.3E-09 

1.2E-10 - 1.3E-08 

Groundwate f Surface Watef Sediment 

(PCW 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mglkg) 
NA 

NA 

(pCfi) 

NA 

8.8E-16 - 1.3 

NA 

9.5E-11 - 0.59 

5.9E-03 - 1500 

NA 

NA 

0.013 - 600 

5.8E-04 - 27 

0.012 - 590 

(mgL) 
NA 

NA 

NA NA. 

NA NA 

Wfi) 
NA 

0.41 

NA 

0.11 

130 

NA 

5.6E-03 

73 

4.5 

86 

(mPn) 
NA 

5.1E-07 

1.6E-07 

NA 

NA 1.3E-04 

NA 1.3E-16 - 1.6E-03 2.5E-04 

NA 1.9E-20 - 5.4E-06 3.3E-06 

NA NA NA 

Copper 12 - 21 NA 1 .OE-09 - 1.2E-07 NA NA NA 

Cyanide 0.42 - 0.43 NA 1.6E-11 - 2.0E-09 NA 0.27 -0.97 ' 0.012 

Manganese 1200 - 4400 NA 2.7E-08 - 3.1E-06 NA 3.8E-19 - 0.44 0.025 

Mercury ND NA 1.lE-11 - 1.2E-09 NA 4.3E-13 - 5.8E-10 1.4E-04 

Molybdenum ND - 12 NA 2.2E-10 - 2.4E-08 NA NA NA 

Silver ND - 1.8 NA 2.OE-10 - 2.0E-08 NA NA NA 

uranium-total 11 -68 NA 4.8E-08 - 5.1E-06 NA 3.7E-05 - 1.8 0.17 

zinc 80 - 430 NA 4.5E-09 - 4.9E-07 ' NA NA NA 

Source of all Table 6-4 data for comparison to obtain greatest range is the Final OU5 RI Report, Appendix A (DOE 1995d): 

a Table A.3-3 and Table A.34. 
Table A.3-9; these are modeled values. 
Table A.3-17 
Table A.3-16 
Table A.3-5 
Table A.3-10 and Table A.3-llb; these are modeled values. 

g Table A.3-16 
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TABLE 6-4 
(Continued) 

h Table A.3-13 
I Table A.3-16 
j Table A.36 
'k Table A.3-8 

Table A.3-11 
Table A.3-19; modeling was used to obtain representative concentrations for the waste pit area, the southwest area, and the 

ND 

NA 

southeast area. 
Table A.3-14; these are modeled values. 
Table A.3-18 
Table A.3-7 
Table A.3-12; these are modeled values. 
Table A.3-15; these are modeled values. 
Table A.3-18; modeling was used to obtain concentrations for surface water at the southwest area and the Great Miami River 
at confluence with Paddys Run. 
- Contaminant is not a CPC for this scenario. For radiological chemicals, there is a difference in the CPC list for current 

versus future land use scenarios. This difference is a function, of the assumptions made regarding the equilibrium and the 
properties of the radiologicals. See Section A.3.3. In accordance with EPA Risk Assessment Guidance, nondetected 
values were estimated at one-half the sample quantitation limit for calculations involving nondetects. 

- Contaminant was not evaluated. 

. .  

3 

. 5 .  
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models were not available from EPA, m o d s  developa by the U.S. Nuclear Regulatory Commission 

(NRC) Regulatory Guide 1.109 (NRC 1977) were used. 

_ _  _ _  - - - -~ .~ - _- 

The method used to quantify chronic exposures at the FEMP employs the concept of reasonable 

maximum exposure (RME) for each of the four land use/source-term scenario combinations. If the 

RME is determined to be acceptable, then it is likely that all other lesser exposures represented by 

other hypothetical receptors at the site will also be acceptable. Exposures for the on-property resident 

are also evaluated using the central tendency (CT) analysis. The CT analysis represents exposures 

under more typical situations and exposure parameters are selected accordingly. 

The initial step of a quantitative exposure assessment is determining the exposure routes for each 

environmental media. For example, exposure routes for soil include incidental ingestion, skin 

(dermal) contact, and direct external radiation. The equations used with each exposure route to 

estimate dose include a set of exposure parameters. For the incidental ingestion exposure route, some 

of the parameters included in the calculations are exposure-point concentration, ingestion rate 

(grams/day), exposure duration in years, exposure frequency in days per year, and body weight. 

The equations and exposure parameters are unique to each exposure pathway. Exposure model 

equations and parameters used in the baseline risk assessment are presented in Tables A.3-20, 

A.3-21a, and A.3-21b in Appendix A of the RI Report. They are summarized in Table 6-5. 

Because exposures depend on measured or predicted concentrations of chemicals in environmental 

media and local land use practices, they are subject to change over time. This produces a large 

number of possible combinations of media, receptors, exposure pathways, and constituent 

concentrations. The exposure pathways selected for this baseline risk assessment are reasonable in 

light of the current and anticipated future land use scenarios and with regard to the contamination 

detected in the environmental media. 

-e- 
2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 
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TABLE 6-5 
EXPOSURE PARAMETERS IN THE OPERABLE UNIT 5 BASELINE RISK ASSESSMENT 

Exposure Duration Exposure Frequency Exposure Time 
Receptor (Year> (daylyear) (hourlday ) 

Current Land Use Receptors 
Off-property M E  adult farmer 
Off-property RME child 
User of meat and milk grown within , 

OU5 

70" 
6a 
70" 

350a 5.7b 
350" 2b 
350" NA 

On-property groundskeeper . 25a 250139' 8d 
On-property visitor 25" 250a 2' 
TrespassinglExploring youth 12' ' 52' 4' 
Critical subpopulations 

Grades K-8 
Grades 9-12 

9 
4 

1 80g 2h 
1 80g 2h 

Great Miami River user 70a 350a NA 

Future Land Use Receptors 

Off-property M E  child 6a 
User of Great Miami River water 70" 

On-property M E  child 6a 

Off-property adult farmer 70" 

On-property CT adult farmer 70" 

On-property home builder 
On-property groundskeeper 

Future Land Use Recreational Receptors' 
Wildlife reserve 

Child 
Youth 
Adult 
Senior 

Undeveloped park 
Child 
Youth 
Adult 
Senior 

Developed park 
Child 
Youth 
Adult 
Senior 

lk 
25d 

6 
12 
38 
14 

6 
12 
38 
14 

6 
12 
38 
14 
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350" 5.7b 
350" 2b 
350a NA 
350" 4.9' 
350" 2j 
1 75a 8k 

250139' 8' 

26 
39 
52 
26 

40 
104 
40 
26 

64 
104 
40 
40 
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a 

b 

c 

d 

r 

8 

h 

j 

k 

I 

DOE 1992a 
Assumes the reasonable maximum exposure farmer works outdoors 2000 hourslyear, (5.7 hrslday), and a resident c y d  spends 700 
hrslyr outdoors, (2 hrslday). . 
Assumes a groundskeeper spends 250 dayslyr in the production area and 39 dayslyear in peripheral areas while the groundskeeper is 
assumed to spend 6.4 hrslday indoors and 1.6 hrs/day outdoors. The groundskeeper in peripheral areas spends 8 hrslday outdoors during 
39 dayslyr. 
EPA 1991b 
Assumes a visitor (delivery person) who comes on property 250 dayslyear for 2 hour/day. 
DOE 19934, Comment Resmnses - Site-Wide Characterization Reuort; assumes a youth trespasses on site 3 dayslweek for the months of 
June, July and August (36 days while the youth is not in school) plus 1 daylweek for the months of April, May, September and October 
(16 days) for a total of 52 days, 4 hrslday. The trespassing youth trespasses on peripheral areas due to access controls. The explo*g 
youth can gain access to all areas. 
According to the State of Ohio, school year is 180 days. 
Assumes elementary and high school students spend 1/2 hr walking to school, 112 hr walking home from school, and approximately 1 
hour in recess or outdoor activities, for a total of 2 hrslday outdoors. 
EPA 1991b; assumes the central tendency farmer spends 1155 cumulative'hours farming. Therefore 115 hrsl234 days = 4.9 hrlday 
spent outdoors. Indoor duration is the remaining time in a day = 19.1 hrslday. 
Assumes a resident small child spends 700 hourslyr outdoon (2 hrs/day x 350 dayslyr). 
Assumes a home builder spends 175 eight-hour days building a home, spending 50 percent of herhis time working on the exterior of the 
house, and 50 percent of herhis time working on the interior of the house. 
See section A.3.4.6.2 of the Operable Unit 5 RI Report for an explanation of these terms. 

NA - Not applicable 
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6.1.3 Toxicity Assessment a 1 

. The toxicity assessment, the third primary component of the baseline risk assessment, addresses two 

primary human health hazards - cancer induction and chemical toxicity. Cancer is a genotoxic effect 

and may be induced by exposure to a chemical carcinogen or ionizing radiation from a radionuclide 

2 

3 

4 

undergoing decay. Chemical noncarcinogenic toxicity refers to general toxicity that does not affect 

effects such as kidney or liver damage to localized effects such as skin or eye irritation. 

Dose-response data from human and animal studies are used by the EPA to develop cancer slope 

5 

the genetic material. It includes organ tissue effects, which are numerous and range from systemic 6 

7 

8 

factors and reference doses which allow an estimation of cancer and noncancer risk, respectively. 

Cancer slope factors (CSFs) have been developed by EPA's Carcinogenic Assessment Group for 

estimating excess lifetime cancer risks associated with exposure to potentially carcinogenic chemicals 

and numerous radionuclides. CSFs, which are expressed in units of (mg/kg-day)-', are multiplied by 

the estimated intake of a potential carcinogen, in mg/kgday, to provide an upper-bound estimate of 

the excess lifetime cancer risk associated with exposure at that intake level. The term "upper-bound" 

reflects the conservative estimate of the risks calculated from the CSF. This approach makes it highly 

unlikely the actual cancer risk will be underestimated. CSFs are derived from the results of human 

epidemiological studies or chronic animal bioassays to which animal-to-human extrapolation and 

uncertainty factors have been applied. 

Reference doses (RfDs) have been developed by EPA for indicating the potential for adverse health 

effects from exposure to chemicals exhibiting noncarcinogenic effects. RfD is expressed in units of 

mg/kg-day. An RfD is defined as an estimate of a daily exposure level for the human population, 

including sensitive subpopulations, that is likely to be without an appreciable risk of deleterious 

effects. Estimated intakes of chemicals from environmental media (e.g., the amount of a chemical 

ingested from contaminated drinking water) can be compared to the RfD. RfDs are derived from 

human epidemiological studies or animal studies to which uncertainty factors have been applied (e.g., 

to account for the use of animal data to predict effects on humans). These uncertainty factors help 

ensure that the RfDs will not underestimate the potential for adverse noncarcinogenic effects to occur. 

, .  

9 

10 

11 

12 
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15 
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30 
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Cancer risks (the ILCRs) from exposure to chemical carcinogens and ionizing radiation are expressed 

as a unitless probability, and are calculated as follows: 

For internal radiation exposures, ILCR = intake of radionuclide times its CSF 

For external radiation exposures, ILCR = the dose from exposure intake of the radionuclide 
times its CSF 

For chemical carcinogenic risk, ILCR = intake of a chemical times its CSF. 

Quantitative toxicity factors (Le., CSFs and RfDs) for radionuclides and chemical constituents are 

presented in Appendix A of the RI Report and in Tables 6-6 and 6-7. 

6.1.4 Risk Characterization 

The fourth primary component of the baseline risk assessment is risk characterization. In this 

component, risk assessors combine the results of the exposure assessment and the toxicity assessment 

to quantitatively estimate the degree of hazard associated with exposure to CPCs. The results are 

characterized based on ranges of generally acceptable risk under CERCLA, an ILCR of lo4 to 

a HI equal to or less than 1 (EPA 1990). 

or 

For cancer induction, it is assumed that no dose threshold exists, so for any dose of a carcinogen 

there exists a possibility of developing cancer. ILCRs are expressed in terms of the probability that a 

given person (receptor) will develop cancer as a result of estimated exposures. For example, an 

excess lifetime cancer risk of 1 x 10" indicates that, as a plausible upper bound, an individual has a 

one in one million chance of developing cancer as a result of exposure to a carcinogen under the 

conditions specified in the exposure assessment. Risks below 1 x 10" (a risk less th,an 1 in 1 million) 

are generally considered to be acceptable by the EPA, and risks greater than 1 x lo4 (1 in 10,000) 

are generally considered to be unacceptable by the agency (EPA 1989). 

Potential concern for noncarcinogenic effects of a single contaminant in a single medium is expressed 

as the hazard quotient (HQ), which is the ratio of the estimated intake derived from the contaminant 

concentration in a given medium to the contaminant's reference dose. By adding the HQs for all 

contaminants within a medium or across all media to which a receptor may reasonably be exposed, 

the HI can be generated. The HI provides a useful reference point for gauging the potential 
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TABLE 6-6 

CANCER SLOPE FACTORS FOR FEMP RADIOLOGICAL CONTAMINANTS CONTRIBUTING 
MORE THAN 99 PERCENT OF TOTAL INCREMENTAL LIFETIME CANCER RISK AND 

HAZARD INDEX 

SF, a SF, a SF, 
Radionuclide (RisWpCi) (RisWpCi) (Risk-g/yr-pCi) 
Cesium- 137 2.8 x lo-" 1.9 x lo-" 0.0 x lo+Oo 

Cesium-137 + Id' 2.8 x lo-" 1.9 x 10" 2.0 x lo* 
Radium-226 1.2 x 1 o 1 O  3.0 x lo-@' 1.2 x 10-O08 
Radium-226 + 5d' . 1.2 x 10-10 3.0 x 10- 6.0 x loo6 

Radium-226 + 8dcsd 7.8 x 10"O 7.0 x 10-O9 6.0 x loq6 
Radon-222 1.4 x 10-12 7.3 x 1043 1.2 x 10- 
Radon-222 + 4d' 1.7 x lo"* 7.7 x 5.9 x 10- 
Strontium-90 3.3 x 10" 5.6 x lo-" 0.0 x 1o+m 
Strontium-90 + Id' 3.6 x 10" 6.2 x lo-" 0.0 x lo+Oo 

Technetium-99 1.3 x 10" 8.3 x lo-'* 6.0 x 1043 
Thorium-228 
Thorium-228 + 7dc 
Thorium-232 
Thorium-232 + 10dc*d 
Uranium-234 
Uranium-235 
Uranium-235 + Id',' 
Uranium-236 
Uranium-238 
Uranium-238 + 2dc 

1.1 x lo-" 

5.5 x '10" 
1.2 x 10" 
1.7 x 1O-Io 
1.6 x 10" 
1.6 x lo-" 

1.6 x lo-" 

7.7 x loas 

7.8 x lods 

5.5 x 
5.6 x 10-O6 

2.8 x loa8 

1.1 x 10-07 
2.6 x loo8 

2.6 x lo-" 

8.5 x 10% 
3.0 x lo-" 

2.5 x 10-008 2.4 x 10-07 
2.5 x lo-"' 2.4 x lom 

1.5 x 10" 2.5 x loas 2.4 x lo-" 

1.6 x lo-" 2.4 x 10"' 2.1 x lo-" 
2.0 x 10-11 2.4 x loa8 5.1 x 10-"08 

SF, = Oral cancer slope factor; SF, = Inhalation cancer slope factor; SF, = External radiation cancer slope factor. SF,, SF, 
and SF, acquired from U.S. EPA, Health Effects Assessment Summary Tables, March 1994. 
SF, incorporates a soil depth and density of 0.1 m and 1430 kg/m3, respectively. 
"+d" Indicates that the slope factors (SFs) presented incorporate SFs that are available for the.individua1 primary decay chain 
products, from U.S. EPA, Health Effects Assessment Summary Tables, March 1994. (EPA 1994b) 
Slope factors to be used to evaluate future exposure scenarios involving parent radionuclide in equilibrium with progeny 
Slope factors for U-235+1d were used to evaluate exposures to U-235/236. 
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ORAL AND INHALATION SLOPE FACTORS AND REFERENCE DOSES 
FOR INORGANIC AND ORGANIC CHEMICAL CONTAMINANTS 

Reference Dose Cancer Slope Factor 
Oral Route of Inhalation Route Oral Route of Inhalation Route US. EPA 

Exposure of Exposure Exposure of Exposure Weight of 
Chemical (mgkdday) ( W w d a y )  (mg/kg/day)-' (mg/kg/day)-' Evidencea 
Inorganics 
Antimony 
Arsenic 

Beryllium 

Cadmium 

Copper 
Cyanide 
Manganese 

Mercury 
Molybdenum 
Silver 
zinc 
Uranium 
Organics 
Aroclor-1254 

Aroclor- 1260 

Benzo(a)pyrene 

5.0~10"' 

5 . 0 ~ 1 0 ~  (water)' 
1 .0x10°3 (food)' 

3 . 7 1 ~ 1 0 ~  
2.0x10a e 

1.4~10"' (water) 
1 .4x104' (food) e 

3 . 0 ~ 1 0 ~ ~  
5 . 0 ~ 1 0 ~  

3.0~10"' 
5 . 0 ~ 1 0 ~  ' 

' 3 . 0 ~ 1 0 ~  

' NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

1 . 4 ~ 1 0 ~  

8 . 6 ~ 1 0 ~  
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 1,2-Dichloroethane 2 . 9 ~ 1 0 ~  
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NA 
1.75x10+Oo 

4.3x10+Oo 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

7.7x10+Oo g 

7 . 7 ~  10+Oo g 

7.3x10+Oob 

9.1xlOab 

NA 
1 .5~10+~ '  b*c 

8.4x10+Oo b*c 

6.3x1O+Oo b,c 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

6.1x10+Oo 

9.1x10" b,c 

D 
A 

(lung cancer, skin 
cancer) 

B2 
(lung cancer in 
rats, monkeys; 

tumors of the bone 
in rabbits) 

B1 
(respiratory system 
tumors in humans; 

inhalation/ 
occupational) 

D 
D 

D I 

B2 6 

(liver tumors in 
rats; suggestive 

evidence of liver 
cancer in humans) 

B2 6 

(liver tumors in 
rats; suggestive 

evidence of liver 
cancer in humans) 

B2 
(forestomach 

tumors in rats, 
mice; respiratory 
tract tumors in 

hamsters) 
B2 

(lung tumors in 
mice) 
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a U.S. EPA Carcinogen Classification: 
Group A: 
Group B: 

Group C: 
Group D: 
Group E: 

Human Carcinogen (sufficient evidence of carcinogenicity in humans). 
Probable Human Carcinogen @I-limited evidence of carcinogenicity in humans; B2-sufficient evidence of 
carcinogenicity in animals with inadequate or lack of evidence in humans). 
Possible Human Carcinogen (limited evidence of carcinogenicity in animals and inadequate or lack of human dL4). 
Not Classifnble as to Human Carcinogenicity (inadequate or no evidence). 
Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicity in adequate studies). 

Dose-response parameter obtained from the U.S. EPA Integrated Risk Information System (IRIS). September 1994. 
Dose-response parameter calculated from a unit risk value. 
Reference dose derived from action level of 1.3 mgL, which represents the maximum contaminant level goal (MCLG). 
Dose-response parameter obtained from the US: EPA Health Effects Assessment Summa~y Tables (HEAST), Annual N 1994 (EPA 
1994b) 
Dose-response parameter calculated from a reference concentration. 

' 

6 Cancer slope factor for polychlorinated biphenyls in general. 
I, Cancer slope factor derived by application of EPA toxicity equivalency factors (TEFs) to beruo(a)pyrene CSF (7.3lmglkgday). 
Table A.4-5 of the OU5 RI Report for TEFs. 
' EPA 1994d 
NA - Information not available. 

See 
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- _ _  ~ - - _  ~ __  - 
significance of multiple contaminant exposures within a single medium or across media. An HQ or 

HI equal to or less than 1 indicates that adverse noncarcinogenic health effects are not anticipated. 

Due to the large quantity of information regarding each exposure medium and pathway, not all risk 

characterization results are provided in the ROD. A comprehensive risk characterization for the 

baseline risk assessment is provided in Appendix A of the RI Report. Estimated carcinogenic and 

noncarcinogenic risks and HIS are presented by receptor and land use scenario in Tables 6-8 

through 6-1 1. Descriptions for the maximum exposures for current and future land use scenarios 

follow the tables. 

Risk Estimate for RME - Current Land Use Scenario 

The maximally exposed receptor for current land use scenarios (without access controls) is the 

off-property farmer for whom total carcinogenic risk (the sum of radiological and chemical risks) is 

estimated to be between 6.8 x lo4 (at the west property boundary) and 2.9 x 10” (at the south 

property boundary). Over 60 percent of carcinogenic risk in the east, north, and south areas of the 

FEMP is due to CPCs in groundwater, primarily through ingestion of drinking water. Over 

90 percent of carcinogenic risk in the west, northeast, and southeast areas is due to CPCs in soil, 

primarily through ingestion of meat, milk, vegetables and fruit, incidental ingestion of soil, and 

external radiation. The main carcinogenic drivers are isotopes of uranium, radium, and thorium; 

strontium-90; technetium-99; and arsenic, beryllium, 1 , 1-dichloroethene, and 1 ,Zdichloroethane. 

Noncarcinogenic risk (HIS) ranges from 3.0 for the receptor at the southeast comer of the FEMP to 

77 on the southern boundary of the site. Uranium, antimony, arsenic, and cadmium are the dominant 

chemicals contributing to noncarcinogenic health effects. 

Risk Estimate for RME - Future Land Use Scenario 

The maximally exposed receptor for future land use scenarios (without access controls) is the 

on-property farmer living in the former production area using perched groundwater (agricultural use). 

~ The total estimated carcinogenic risk to this receptor is 5.2 x 10”. The dominant carcinogenic 

constituents are the isotopes of uranium. CPCs in the groundwater contribute approximately 

60 percent of this risk. The HI developed for the hypothetical exposures incurred by this receptor 

was 1500, with uranium being the primary chemical toxicant. These risk results must be evaluated in 

light of the fact that although the perched water zone could be a potential (but limited) drinking water 

source, it would not support continuous domestic use by a family over a prolonged period of time. 
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A more representative hypothetical receptor for this scenario is the on-property RME farmer who uses 

water from the Great Miami Aquifer rather than perched water. In addition, the risk assessment 

assumes the receptor has access to all areas of the FEW, not just the former production area. This 

receptor had total estimated carcinogenic risks ranging from 6.0 x 10” to 2.2 x 10”. The 

predominant carcinogenic contaminants are isotopes of uranium, radium, thorium, beryllium, as well 

as arsenic, the carcinogenic polycyclic aromatic hydrocarbons (PAHs), and Aroclor-1254 and -1260. 

Noncarcinogenic risk for this receptor ranged from 23 to 37. Uranium, magnesium, antimony, 

mercury, silver, arsenic, and zinc are the dominant chemical toxicants. It should be noted that the 

majority of estimated risk to this receptor is through the food pathways, which have the greatest range 

of uncertainty among all exposure pathways due to the conservative assumptions used to develop 

exposure parameters. 

- - -~ ~ _ _  - _ _  __ ~ 
- - - -- . - _ _  -- . - _. -. . . - .- - 

The tables in Attachment A.VII in the RI Report contain the quantified carcinogenic risks and hazard 

quotients of each CPC in each exposure medium for each exposure pathway according to current and 

future land use scenarios. 

Background Risks 
Risks and hazard quotients are calculated for background concentrations of CPCs (taken from 

Attachment A.1 of the OU5 RI Report) in soil, groundwater, surface water, and sediment and then 

compared with risks and HQs calculated for areas of high concentrations. The baseline risk 

assessment calculates all site-related risks without separating the contribution from natural background 

when, in fact, the contribution from background concentrations for certain CPCs may yield an ILCR 

greater than lo4 or an HI exceeding 1.0. Although the CPC selection includes a statistical 

comparison to background, in many cases the concentrations of CPCs in the environmental media of 

Operable Unit 5 are at or only slightly above natural background concentrations. Some CPCs are 

retained because the statistical procedures used to identify CPCs tend to select a CPC if there is any 

question that it may be above background. Therefore, background contributions provide a useful 

point of comparison for site-related risk estimates. 

Carcinogenic and noncarcinogenic risks and HQs have been calculated for background concentrations 

of CPCs in Operable Unit 5 environmental media and are presented in Tables A.7-8 through A.7-19 

in Appendix A of the RI Report. The ILCRs and HQs for the major contaminantk are summarized in 

Table 6-12. Exposure assumptions and models used for background calculations are the same as 
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those used for evaluating site-related risks to a critical receptor of that media. Soil concentrations 

used for background risk calculations are the upper confidence limit values determined for the 

site-specific background soil sample analytical results. 

External radiation - specifically from radium-226, thorium-228, and radium-228 - is the primary 

pathway for background cancer risks from radionuclides and their short-lived progeny present in soil. 

Generally, the concentrations of these constituents on site present a risk level which is approximately 

one order of magnitude greater than that of background concentrations. A greater difference can be 

noted between background risk and on-site risk from uranium-234, uranium-235/236, and 

uranium-238 (approximately two orders of magnitude). Risks from arsenic in soil at background 

concentrations exceed 1 x lo4. .Background concentrations of beryllium in soil present a potential 

risk level of 1.7 x lo5. It should be noted that the highest representative concentrations of beryllium 

and arsenic on site demonstrate risks nearly equivalent to the risks demonstrated from background 

concentrations of these constituents. 
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. HQs were calculated for naturally occurring concentrations of inorganic chemicals in soil based on 16 

representative concentrations calculated from site-specific background soil sample analytical results. 17' 

The HQs for mercury and zinc exceed 0.1 while the HQ for cadmium exceeds 1.0. 18 ' 

19 

20 

21 

22 

Calculated background risks appear to be a very significant factor to consider when determining risk 

levels to receptors from soil and sediment in the Operable Unit 5 study area because background risks 

for many CPCs are close to site risks. However, naturally occurring background concentrations of 

surface water and groundwater, including perched groundwater, generally present acceptable risk 23 

levels. In contrast, on-site groundwater and surface water risk are considerably greater than 

background; they are not likely to be naturally occurring. Based on these results, background risks 

from surface water and groundwater are, for the most part, less significant than for the other media. 

On-site perched water and groundwater, as expected, had a generally higher level of constituents than 

background groundwater. 

6.1.5 Uncertainty Analysis 

It is generally recognized that uncertainty is inherent in quantitative risk assessment and is a factor in 

each stage of the risk assessment process. The cumulative impacts of uncertainties on the results of 

the exposure and risk assessments are judged to be minor because the majority of the risk for most 
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_ _ _ _ _ ~  
receptors (particularly the on-property receptors) is attributable to exposures to uranium, thorium, and 

radium and their progeny in the surface soil and groundwater. (The majority of risk for most off- 

property receptors is attributable to exposure to the radionuclides and metals in groundwater.) The 

relative contribution from this group of radionuclides to the total risk is so great, in most instances, 

that the total risk would not change significantly if most of the other constituents were added or 

deleted from the list of constituents selected for evaluation in the baseline risk assessment. . 

Section A.6.0 in the RI Report discusses Operable Unit 5-specific uncertainties in detail. The . 

following paragraphs summarize uncertainty for the various stages of the baseline risk assessment. 

6.1.5.1 Uncertainty in the Selection of CPCs 

Constituents to be quantitatively addressed in the risk assessment are selected using an iterative 

process. The resulting CPCs are those constituents representing the greatest potential significance in 

the overall risk assessment based on toxicity, concentration, and frequency of detection. CPCs were 

screened out only if the maximum concentration for a media was less than a toxicity screening value. 

Therefore, toxicity screening is intended to retain all constituents that have potential for risk. The 

resulting probability of underestimating risk, based on CPC selection, is assumed low. 

6.1 S . 2  Uncertainty ExDosure Assessment 

The primary sources of uncertainty associated with scenario development are the definition of current 

and future land uses within the boundaries of Operable Unit 5 and the receptor source-term 

configuration selected as a basis for the risk assessment evaluation. The exposure scenarios and 

receptors evaluated in the risk assessment are conservative and are expected to result in significant 

overestimation of potential health risk. 

As described in Appendix A, Section A.3.0 of the RI Report, the future site configuration for 

Operable Unit 5 assumes that engineering controls in the area will not be maintained. In addition, the 

surface water runoff control system is assumed to have become nonfunctional, resulting in increased 

contaminant loading to Paddys Run. This particular combination of site conditions was selected as 
feasible and representative of reasonable, maximum, source-term conditions. It is important to note, 

however, that there are a wide variety of potential future site configurations that could have been 

applied in the risk assessment, and a degree of uncertainty is introduced by the selection of this 
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particular configuration over another. Nevertheless, confidence is high that the major sources, 

exposure pathways, and important constituents have been identified using this configuration. 

1 

2 

3 

The inherent uncertainty associated with future land use and site configuration is addressed in the 

Operable Unit 5 risk assessment by using a wide range of potential receptors and exposure conditions. 

The receptors evaluated represent exposure conditions considered as both reasonable maximum and 

Based on this conservatism and the diversity inherent in the evaluated scenarios, the 

resulting risk estimates are unlikely to underestimate potential health risks associated with exposure to 

4 

5 

6 

average cases. 7 

8 

site-related constituents. 9 

10 

Each exposure factor selected for use in this risk assessment has uncertainties associated with it. 

Standard assumptions regarding exposure frequency, duration, population characteristics, and 

activities may not be representative of exposure conditions for all receptors. To avoid 

underestimation of exposure, the Operable Unit 5 risk assessment follows EPA’s recommendation and 

uses M E  assumptions that correspond to the 95th percentile for most of the exposure factors. In 

other words, the values used generally target the habits of a small percentage of the population - 

representing the upper-bound exposure conditions. 

The availability of site characterization data (Le,, contaminant types, levels, and distribution) has a 

direct impact on the estimation of exposure concentrations. Specific and potentially significant 

sources of uncertainty with relevance to the calculation of exposure-point concentrations are the 

adequacy of characterization data on an area as large as Operable Unit 5; assignment of validation 

I 1  

12 

13 

1 4. 

15 

16 

17 

18 

19 

20 

21 

22 

qualifiers on data which indicate their usability for quantitative risk assessment; lack of data 

characterizing some environmental media that represent source terms for exposure; and the positive 

bias associated with some of the radiological sampling locations. 

The analytical data for many chemical constituents varied among the sampled areas. 

.demonstrates the difficulty in obtaining accurate information-based data acquired from separate 

23 

24 

25 

26 

This n 

28 

29 sampling episodes across a large operable unit. 
30 

There is less analytical data for concentrations of organic parameters (versus analytical data available 

for radiological parameters) measured across &e entire FEMP site. 

31 

This is due in part to the 32 

33 difficulties encountered while conducting organic sampling and analysis (Le., reduced holding times, 
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volatilization and biodegradation in environmental media), and historical emphasis of the site sampling 

programs on radiological constituents. This limitation introduces some degree of uncertainty into the 

selection of CPCs and the calculation of exposure-point concentrations for organics in the 

environmental media, particularly in surface soil. In instances where data sets were limited, the 

maximum detected concentrations were used as the exposure-point concentrations. These specific data 

limitations are of low to moderate significance in comparison with other sources of uncertainty, such 

as those associated with the toxicity assessment and the fate and transport modeling in the risk 

analysis. 

. 

Estimation of exposure-point concentrations using environmental fate and transport modeling 

introduces a number of potentially significant uncertainties into the risk assessment results. This 

uncertainty results from the use of general assumptions regarding contaminant distribution and 

intermediate transfer processes, as well as from intrinsic uncertainties in the models applied to 

estimate environmental concentrations. Section 5.0 and Appendix F of the Operable Unit 5 FU Report 

provide detailed discussions of the inputs and uncertainties associated with the modeling process. 

The partitioning of contaminants between soil and vegetation (crops for human consumption and food 

for livestock) is not well characterized for most compounds. Available data are used to make 

order-of-magnitude estimates of plant/soil partitioning relationships. The biotransfer factors that 

express contaminant partitioning between animal intake and animal-based food products (such as meat 

and dairy products) can only be estimated to within about 2 orders of magnitude (McKone and 

Ryan 1989). These limitations have important implications for Operable Unit 5, where food-related 

pathways are significant for some receptors. 

6.1 S . 3  Uncertainty in Toxicity Assessment 

Considerable uncertainty is associated with the qualitative (hazard assessment) and quantitative (dose 

response) toxicity assessment process. The uncertainty associated with the toxicity assessment is 

chemical specific because it depends on the existing information used to derive the dose-response 

factor. In general, this uncertainty tends to be high (overestimates risks by 2 or more orders of 

magnitude) for the chemical risk assessment, but tends to be lower (overestimates risks by one order 

of magnitude or less) for radionuclides. This difference is the result of animal versus human data 

used for chemical and radiological compounds, respectively. 
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6.1 S.4  Uncertaintv in Risk Characterization a 
High uncertainty exists in risk characterization results when summing ILCRs or HIS for several 

constituents across different exposure pathways. This assumes that each substance has a. similar effect 

and/or mode of action. Often dissimilar compounds affect different target organs, have different 

mechanisms of action, and differ in their ultimate fate and clearance in the body. Because the types 

of interaction (additive, synergistic, or antagonistic) between different chemicals have generally not 

been quantified, risk characterization does not consider antagonistic or synergistic effects and assumes 

additivity. The summing of contaminant-specific ILCRs and HIS to produce total carcinogenic and 

noncarcinogenic risk estimates, respectively, has the potential to either overestimate or underestimate 

potential human health risks. 

In summary, the receptors in the current land use scenarios with the highest uncertainty are the 

off-property resident farmer and off-property user of meat/milk from livestock grazed on site. The 

off-property resident farmer was evaluated based on modeled concentrations for the air pathway 

which results in high uncertainty. For the second receptor, the bioaccumulation of CPCs into meat 

and milk was modeled and results in high uncertainty. The receptors in the future land use scenarios 

with the highest uncertainty include the on-property RME resident farmer, the Great Miami River 

user, and the off-property user of meat and milk. The highest uncertainty for the farmer and the off- 

property user of milk and meat products is associated with the potential exposure pathways from 

farming on the FEMP property as well as from the modeled concentrations of contaminants in food. 

Uncertainty associated with the other two receptors is primarily the result of surface water, 

groundwater, and air modeling used to support those scenarios. The modeling assumptions were 

conservative, and this resulted in conservative estimates for the exposure-point concentrations. 

The cumulative uncertainties identified with site data, exposure parameters, fate and transport 

modeling, toxicity assessment, and risk characterization are judged to be moderate and may 

potentially result in an overestimation of Operable Unit 5 risk by 2 or more orders of magnitude. 

6.2 SITE-WIDE ECOLOGICAL RISK ASSESSMENT 

Following guidance provided by Region 5 of the EPA, Operable Unit 5 prepared a Site-Wide 

Ecological Risk Assessment as part of its RI Report (found in Appendix B) to determine if 

radiological and nonradiological constituents associated with actions at the F E W  represent a current 

or future risk to ecological receptors inhabiting this facility and nearby off-property areas. These 
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receptors include all organisms, exclusive of humans and domestic animals, that may be potentially 

exposed to FEMP contaminants. EPA's guidelines emphasize that the development of the ecological 

risk assessment considers factors such as the nature and extent of contamination, the physical and 

toxicological properties of contaminants, and the quantity and quality of ecological resources. 

In order to evaluate potential exposure of ecological receptors to CPCs, habitat (e.g., grassland) and 

the size of the home range of receptor species (those modeled to quantify total radiation doses) were 

used to subdivide on-property portions of the FEMP into seven study areas (see Figure 6-3). This 
approach provided for a more meaningful evaluation of potential risks to ecological receptors than 

examining the risks associated with the entire 1050-acre site, because media-specific contaminant 

concentrations within a given habitat were quantified, allowing a separate evaluation of those study 

areas that may have received greater amounts than other study areas. 

For the ecological risk assessment, contaminants of greatest concern were those present in surface 

water and sediment in Paddys Run and the Great Miami River as well as in surface soil. 

Contaminants are likely to have entered Paddys Run through uncontrolled contaminated runoff, the 

Great Miami River by the permitted discharge through the outfall line and from Paddys Run, and 

were deposited in soil through airborne emissions. 

This discussion of the ecological risk assessment begins with a description of the ecological setting of 

the FEMP followed by the summary of the exposure assessment. Next, the process of identifying 

nonradiological CPCs and risk characterization are discussed. Because radiological constituents were 

evaluated through modeling, they are discussed separately. 

6.2.1 Ecological Setting 

As noted in Appendix B of the Operable Unit 5 RI Report, a number of studies have been conducted 

to characterize the biota both on and off FEMP property. Biological surveys and studies designed 

and conducted in 1986 and 1987 by.Miami University and summarized by Facemire et al. (1990) 

remain the broadest in scope. They identify habitats and biota, determine species abundance and 

distribution, and noted apparent stress-induced differences between on-property and off-property 

biota. 
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Vegetation on the site is typical of the Western Mesophytic forest region, and biological communities 

on the site appear similar to those found in southwestern Ohio where similar land use practices occur. 

No species or group is conspicuously low or absent in any available habitat niches; the ecological 

communities on the FEMP are typical of those found in the region. 

The Facemire et al. (1990) survey indicated possible stress on ecological receptors, including 

suppressed growth in FEMP American robin nestlings. However, recent studies suggested that this 

observed suppression may have been a result of land management practices and not related to the ' 

presence of contaminants in food items collected near nesting sites (Osborne et al. 1992). 

Facemire et al. (1990) attributed apparent stress on macroinvertebrate communities and other 

ecological receptors in Paddys Run to the prolonged dry periods that are typical during the summer 

months. 

Facemire et al. (1990) also characterized the fish community in Paddys Run, and indicated that both 

the number of taxa and the species composition were comparable to the results of studies performed 

on other small streams in southwestern Ohio. 

Avifauna inhabiting the FEMP have been surveyed several times. Pomeroy (1977) conducted a 

survey in June 1977, while Facemire et al. (1990) conducted three separate surveys during 1986 

and 1987. The data indicated that many of the species observed by Pomeroy in 1977 were also 

observed almost 10 years later during the surveys conducted by Miami University. These data 

indicate that the avian species composition at the FEMP appeared stable during this period. 

Based on the review of these studies, there is apparent stability in species composition at the FEMP. 

These studies do not, however, permit an evaluation of changes in abundance and dominance of 

species. 

6.2.2 Exuosure Assessment for Ecological ReceDtors 

As described in the EPA Region 5 guidelines, the major objective of the exposure assessment is to 

estimate, as accurately as possible, the media-specific chemical concentrations to which ecological 

receptors in each study area might be exposed (EPA 1992). Estimated environmental concentrations 

were based on measured site-specific data. The representative concentrations of media-specific 

nonradiological contaminants were compared to concentration-based benchmark toxicity values (e.g . , 
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water quality criteria) that protect ecological receptors. Contaminants exceeding these values were 

regarded as f d  CPCs and their relative risks to FEMP ecological receptors were evaluated. This 

risk assessment did not calculate the total dose of nonradiological constituents which individual 

ecological receptors might receive; therefore, dose estimates due to nonradiological contaminants were 

not made for specific ecological receptors. 

The ecological risk assessment evaluated the potential impact of contaminants in surface water to both 

freshwater biota and terrestrial receptors that may inhabit these various bodies of water or use them as 

sources of drinking water. Exposures to contaminants in sediment were evaluated by examining 

sediment contaminant concentrations or by employing partitioning coefficients to determine the 

concentrations of CPCs present in the interstitial water. Only limited data were available for 

evaluating the bioavailability of surface soil CPCs. Therefore, the concentrations of CPCs in surface 

soil used in this assessment were based on individual contaminant concentrations per unit of soil 

without adjustment for bioavailability . 

Ecological receptors may come in contact with contaminants by a number of pathways. Terrestrial 

receptors may be exposed to direct radiation from contaminated soil, ingestion of radionuclides and 

other contaminants contained in water and various food items, or incidental ingestion of contaminated 

soil during grooming or burrowing. Aquatic receptors may come in contact with contaminants that 

are dissolved in solution, adsorbed to sediment particles, or through consumption of contaminated 

Prey * 

6.2.3 Determining Nonradiological CPCs 

Determination of nonradiological CPCs for ecological receptors relied on the supporting information 

and environmental data used to determine nature and extent of contamination as presented in the 

Operable Unit 5 RI Report. Media-specific contaminant concentrations were compared to 

media-specific benchmark values that are protective of ecological receptors. Concentrations of 

constituents exceeding these values were regarded as fbal CPCs and their toxicological properties 

summarized. Finally, the relative risks that each of these final CPCs might pose to FEMP ecological 

receptors were evaluated. The CPCs for the ecological receptors were determined for surface water, 

drinking water, sediment, and soil. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

15 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

FER\CRUS\AEM\ROD\SEC6.ROD\Augustl. 1995 10:ZOam 647 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

- -~ - -_ - - -  - -- -- _ _ _  - - - - __ .. 

Identifying Final CPCs in Surface Water 

The process began by considering all inorganic contaminants present in concentrations statistically 

greater than background concentrations to be CPCs. All organic chemicals detected in surface water 

samples were also considered CPCs. The representative concentrations of these constituents (the 

process to determine representative concentrations is described in Appendix A of the Operable Unit 5 

2 

3 

4 

5 

RI Report) were then compared to benchmark values that are protective of aquatic biota. 

The primary benchmark values used to identify final CPCs in surface water were chronic ambient 

water quality criteria (CAWQC), which are developed to protect sensitive aquatic species from 

exposures to chronic, sublethal contaminant concentrations. Actual exposures of FEMP aquatic 

receptors to CPCs are assumed to be primarily chronic (long-term) exposures, usually at sublethal 

concentrations. These CAWQCs were selected as conservative and appropriate screening criteria. 

Where chronic toxicity data were not available, surrogate chronic benchmark values were estimated 

from acute toxicity data. Complete details of the process can be found in Appendix B, Section B.2.2 

of the Operable Unit 5 RI Report (DOE 1995d). 

Even though mercury’s concentration in the Great Miami River is below its background value, it is 

retained as a CPC because of its welldocumented propensity to bioaccumulate and biomagnify. The 

following constituents are the final ecological CPCs in surface water in Paddys Run and the Great 

Miami River with respect to aquatic biota: 

Paddys Run - on-property are aluminum, cadmium, lead, manganese, silver, 
bis(2-ethylhexyl)phthaltate, di-n-octyl phthalate; off-property are lead, 
bis(2-ethylhexy1)phthaltate and di-n-octyl phthalate 

Great Miami River - above the effluent line are ammonia and mercury; between the effluent 
line and Paddys Run are a!uminum, cadmium and cyanide; below Paddys Run are aluminum, 
barium, cadmium, cyanide, lead, manganese, and bis(2-ethylhexy1)phthaltate. 

Complete tables are found in Attachment B.11 of Appendix B of the RI Report. 

Identifying CPCs in Drinking Water 

Exposure of terrestrial mammalian and avian receptors to surface water contaminants is primarily 

through ingestion of water. Currently, surface water criteria for the protection of terrestrial species 

are not available. Therefore, the potential hazards for terrestrial species ingesting contaminants in 

FER\CRUS\AEMWOD\SU36.ROD\Augustl, 1995 10:24am 6-48 

6 

8 

9 

10 

II 

12 

13 

14 

15 

18 

19 

20 

21 

22 
23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 



FEMP45ROD4 DRAFT 
August 1, 1995 

surface water are evaluated by comparing surface water contaminant concentrations measured in 

filtered and unfiltered samples to various benchmarks selected from the following: 

Available drinking water toxicity data for avian and mammalian species 
EPA Region 3 Risk-Based Contaminant Tables, Second Quarter (EPA 1994c) 
OEPA’s (1993) or EPA’s (1994a) criteria for public water supplies 
Benchmarks selected for assessment of risk to aquatic life. 

1 

2 

Toxicity data for avian and terrestrial ecological receptors generated as a result of ingestion of 

contaminants in drinking water are summarized in Table B.IXI-1 of the FtI Report. 

As a screening method. for identifying CPCs in drinking water for ecological receptors, the most 

9 

10 

I I  

12 

conservative human health criterion was selected as a drinking water benchmark. 

criteria such as the OEPA’s criteria for public water supplies were considered when selecting drinking 

Human health 13 

14 

1s 

16 

water benchmarks because human health criteria are typically based on laboratory studies using 

animals (usually rodents). These standards for drinking water are more protective than those used to 

assess risk to aquatic life. 17 

18 

19 

20 

21 

22 

23 

In the Operable Unit 5 RI Report Appendix B, Tables B.III-3 to B.III-10 summarize representative 

surface water contaminant concentrations for each study area and compare these concentrations to the 

drinking water benchmarks selected for each contaminant. It was conservatively assumed that 

terrestrial ecological receptors relied exclusively on individual bodies of water (for example, drainage 

ditches, Paddys Run, the Great Miami River) for sources of drinking water. This screening process 

identified the following Constituents as final CPCs in drinking water for terrestrial ecological 

receptors: 25 

24 

26 

On-property drainage ditches - aluminum, cadmium, mercury, uranium, 1 ,2-Dichloroethene, 27 

and trichloroethylene 28 

29 

30 

31 

32 

Paddys Run - aluminum, cadmium, lead, bis(2-ethylhexy1)phthalate and di-n-octyl phthalate 

Great Miami River - aluminum, beryllium, cadmium, mercury and bis(2- 
ethylhexy1)phthalate. 33 

34 

35 

36 

7 Identifving Final CPCs in Sediment 

The limited nature of the background database precluded the performance of statistical comparisons of 

constituents present in sediment collected from various study areas to background concentrations. 37 

38 Therefore, unlike the other media, all inorganic and organic constituents were considered CPCs and 
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-compared_directly to appropriate benchnwk valuegand_fin_gl CPCsb s@im&nt WereJdentifiecJ __ _ _  
- 

(Table B.2-2 of Appendix B of the RI Report). 

Unlike surface water, national criteria have yet to be established for contaminants in sediment largely 

because of the difficulties associated with identifying biologically available concentrations. Models 

have been developed to predict the concentration of nonpolar organic contaminants that may be 

dissolved into interstitial water and therefore become biologically available. However, no equivalent, 

widely accepted models exist for predicting the partitioning of metals or polar organics between water 

and sediment particles. As a result, separate approaches were used to identify sediment benchmarks 

in the Site-Wide Ecological Risk Assessment. 

Although calcium, magnesium, potassium, and sodium were detected in sediment samples in 

concentrations exceeding background concentrations, they are considered to be nontoxic and were 

eliminated from further consideration. The remaining inorganic chemicals were then compared to 

benchmark values developed by Long and Morgan (1991). Long and Morgan developed apparent 

effects data sets for various toxicants in sediment by compiling biological effects data (e.g., reductions 

in benthic populations associated with the presence of a contaminant) for a specific toxicant. 

Long and Morgan have not developed benchmark values for all of the inorganic chemicals considered 

in this assessment. Therefore, surrogate values were selected, including sediment quality criteria 

established by various government agencies. If sediment-specific criteria could not be identified, 

these inorganic contaminants in sediment were retained as CPCs (e.g., aluminum and uranium) or 

compared to published soil concentrations that are indicative of contamination (e.g., cobalt). For 

nonpolar organic CPCs, equilibrium partitioning was used to extrapolate from contaminant 

concentrations in sediment to concentrations present in interstitial water. 

, I  

Chemicals measured in sediment at concentrations greater than the Long and Morgan benchmark (or 

surrogate) values were considered to be inorganic CPCs. Uranium was retained for consideration as 

a CPC because toxicity-based benchmark values were not available. The results of this screening 

process are summarized in Appendix B, Attachment B.IV of the RI Report. The final inorganic 

CPCs in sediment for Paddys Run and the Great Miami River are barium, cadmium, cyanide, iron, 

lead, manganese, uranium, phenanthrene and zinc. 
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Since no widely recognized models have been developed to predict the concentration of polar organic 

contaminants present in interstitial water it was assumed that these contaminants were completely 

dissolved in the interstitial water (e.g., pgkg = pg/L) and, like nonpolar organics, were then 

compared to CAWQC (or surrogate values). This screening process is summarized in Appendix B, 

Attachment B.IV of the RI Report. 

Phenanthrene was the only organic contaminant present in sediment collected from the Great Miami 

River (downstream of the effluent outfall) identified as a final CPC; no organic CPCs were identified 

in Paddys Run. 

Identifving Final CPCs in Soil 

Inorganic chemicals that exceeded background concentrations in soil were compared to benchmark 

toxicity values; those constituents exceeding benchmark values were considered final CPCs in soil. 

All organic chemicals detected in soil were automatically considered CPCs. 

Inorganic chemicals whose concentrations were statistically greater than background concentrations 

and all organic chemicals detected in soil were compared to concentrations considered to be protective 

of receptors. These contaminant threshold values were obtained from a number of sources, including: 

Quebec Ministry of the Environment for soil (Direction des Substances Dangereuses 1988) 

Maximum allowable concentrations established by various regulatory agencies for amending 
farm soil with sewage sludge 

Proposed action levels for contaminated soil at Resource Conservation and Recovery Act sites 
(EPA 1990) 

EPA Region 3 Risk-Based Contamination Tables, Second Quarter (EPA 1994~). 

Whenever possible, the ecological risk assessment preferentially selected benchmark values that 

considered impacts to ecological receptors. In many instances, surface soil benchmarks developed to 

protect human health had to be employed. To the extent possible, these values were checked against 

ecological toxicity data published in the literature to ensure that they also protected ecological 

receptors. 

Calcium, iron, magnesium, potassium, sodium, and vanadium were eliminated from further 

consideration as CPCs because they are considered nontoxic in soil. Although generally considered 

- .  , 
FER\CRUS\AEM\ROD\SEC6.ROD\Augustl, 1995 1024am 6-5 1 0 0:s $0 4 

i 

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 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 



FEMP-OSROD4 DRAFT 
August 1, 1995 

- - __ - -nontoxic, benchmark criteria-wereavailAble foralw&mm-bar+, cobalt -~ ~ and manganese -- _ _  and - these - -~ 

four contaminants were therefore retained for further assessment. 

Summary tables identifying CPCs in soil that were significantly greater than background 

concentrations and were greater than benchmark values appear in Appendix B, Attachment B.V of the 

RI Report. The final CPCs in surface soil for on-property locations are aluminum, antimony, 

cadmium, lead, manganese, molybdenum, silver, thorium, uranium, zinc and several organics. Only 

manganese and lead present in samples collected off property exceeded soil benchmark values. 

Although detected in soil collected from other study areas, only soil collected from Study Areas A, C, 
and E contained organic chemicals with concentrations that exceeded benchmark criteria. PAHs 
identified as final CPCs are summarized in Attachment B.V of the RI Report. 

6.2.4 Risk Characterization of Final CPCs 
Risk characterization relates exposure concentrations of final CPCs to concentrations of CPCs that are 

known to cause adverse effects; it is essentially the integration of exposure and toxicity. The toxicity 

quotient method was selected to characterize risks associated with the final CPCs. Toxicity quotient 

values are derived by dividing the representative concentration for each final CPC for each media by 

the same benchmark toxicity values used to identify media-specific CPCs. A toxicity quotient value 

of less than 1.0 is considered to be associated with insignificant risk. The resulting toxicity quotients 

for media- and study area-specific fml CPCs are listed in Appendix B, Attachments B.II - B.V and 

all quotient values > 1.0 are summarized in Tables B.2-4 to B.2-6 of the RI Report. 

The toxicity quotient method is commonly used in risk characterization for ecological risk assessments 

because it is relatively easy to implement, is generally accepted, and can be applied to any data. In 

addition, it is useful when a large number of chemicals must be screened (Barnthouse et al. 1986). 

Cumulative toxicity can be evaluated by summing the individual representative concentratiodtoxicity 

value quotients for various CPCs (Barnthouse et al. 1986). Those contaminants with quotient values 

> 0.3 were included in the assessment of cumulative risk because they may contribute to chronic 

effects resulting from additivity or synergism (Cardwell et al. 1993). Estimates of cumulative toxicity 

were confined to surface water; it was assumed that contaminants present in these water bodies were 

thoroughly mixed and equally available to aquatic receptors. Similar assumptions were not applied to ,  
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Contaminants present in sediment and soil. The cumulative risk values calculated for surface water 

examined in this study are summarized in Table B.2-4 of the RI Report. 

It should be emphasized that the individual toxicity quotient values presented do not represent the 

absolute probability of risk in themselves, but are representative of the relative probability of risk; 

that is, the greater the toxicity quotient value the greater the likelihood that ecological receptors 

coming in contact with a given contdminant niay be adversely affected. 

Risk Associated with Final CPCs in Surface Water 

The highest cumulative risk values for Paddys Run were calculated for on-property locations. Lead 

accounted for the single largest source of risk associated with Paddys Run on property, followed by 

bis(2-ethylhexy1)phthalate. Cumulative risks determined for off-property sections of Paddys Run were 

also largely associated with lead and bis(2-ethylhexy1)phthalate. 

Although the representative quotient values determined for total lead measured in samples from 

on-property and off-property locations in Paddys Run and the Great Miami River below its confluence 

with Paddys Run exceeded 1.0, filtered concentrations of this metal were relatively low. These data 

suggest that the concentration of lead that is biologically available to aquatic biota in these two bodies 

of water is less than indicated by the concentration measured in the unfiltered sample, effectively 

lowering the risk indicated by the toxicity quotient values. 

For the Great Miami River, the greatest calculated cumulative risk value was for that portion of the 

river downstream from its confluence with Paddys Run. Aluminum accounted for almost all of the 

risk posed to aquatic biota inhabiting this section of the river, followed by bis(2-ethylhexy1)phthalate. 

The assessment of potential risk posed to ecological receptors by ingesting surface water is very 

conservative in that it is assumed that a given body of water represents the only drinking water source 

available. In addition, the risk assessment assumes that ecological receptors had year-round access to 

,these various water bodies. However, with the exception of the Great Miami River and the upper 

sections of Paddys Run, the other oniproperty water bodies contain water intermittently, thereby 

limiting potential exposure (and risk) to ecological receptors. 

The concentrations of aluminum and uranium ,exceeded the aquatic biota benchmark values; however, 

toxicity information indicates that neither metal is readily absorbed from the gastrointestinal tract and 
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the small quantities absorbed-are-rapidly-excreted (Venugopal and Luckey 1978). Studies perfowed 

on movement of uranium through terrestrial foodchains (Mahon 1982) reported that this heavy metal 

exhibited no sign of biomagnification. This information, coupled with the representative 

concentrations of aluminum and uranium reported for Study Area A (232 and 930 pgIL, respectively) 

indicate that these two heavy metals do not represent a risk to terrestrial ecological receptors. 

Risk Associated with Final CPCs in Sediment 

Although uranium was retained for consideration as a final CPC in sediment, studies conducted on 

various uranium-contaminated aquatic systems suggest that this metal does not biomagnify and that it 

is not generally bioavailable. It is probable that the risk posed to benthic organisms is limited as a 

result of the low bioavailability associated with this metal. 

Risk Associated with Final CPCs in Soil 

Toxicity quotient values derived from the surface soil concentratiodQuebec threshold values (or other 

soil threshold values) for surface soil can only be applied in a broad sense (Le., potentially hazardous 

or nonhazardous) because information on the effects of contaminated soil on ecological receptors is 

limited. 

Uranium is not generally biologically available; transfer coefficients through various food chains 

indicate an order of magnitude decline at every trophic level. Based on the results of several recent 

studies, concentrations of uranium present in all surface soil samples except those collected from 

Study Area C are well below concentrations associated with adverse biological effects (e.g., 

phytotoxicity, decreased earthworm survival). This information indicates that concentrations of 

uranium outside of Study Area C, although greater than the background soil concentrations, are less 

than values reported to adversely impact terrestrial ecological receptors. Therefore, with the 

exception of Study Area C, it is not likely that uranium is adversely impacting organisms inhabiting 

the remainder of the F E W .  

6.2.5 Assessing Radiological Constituents 

The Site-Wide Ecological Risk Assessment evaluates potential risks to ecological receptors due to 

chronic exposure to low-levels of radiological contaminants present in the F E W  study areas. To 

calculate the internal and external doses, media- and site-specific data are evaluated in a model and 

the results are compared to a target-level dose published in 1992 by the International Atomic Energy 

Agency (IAEA). The basis for the target-level dose is presented in the publiation, Effects of 
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Ionizing Radiation on Plants and Animals at Levels Implied by Current Radiation Protection 

Standards. Among the conclusions reached in the report is that there is no convincing evidence from 

the scientific literature that chronic radiation dose rates below 1 mGy/day (36.5 rad/year) will harm 

animal or plant populations. 

The methods and assumptions used to model the available RIFS data indicate that the absorbed doses 

to ecological receptors fall below the target level dose (36.5 rad/year). It can be concluded that, 

based on the measured levels of radioactivity on and around the FEMP site, there is no threat of 

radiation effects to populations of terrestrial or aquatic biota. The methods, assumptions, and 

calculations used in this determination are presented in the following sections. 

6.2.5.1 Selection of Receutor Organisms 

White-footed deer mice (Peromyscus leucopus noveborensis) and meadow voles (Microtus 

pennsylvunicus) were selected as the reference mammals for several reasons. First, they are known to 

occur on the FEMP, and the small size of their home ranges makes it likely that individuals would 

spend their entire life on the site. These mammals live in direct contact with the soil, increasing the 

probability that they will come in contact with cant-ts in this particular medium. In addition, 

mice and meadow voles are potential prey for a number of species that feed at the FEMP. Finally, 

studies have documented that they are sensitive to radioactivity (IAEA 1992). 

A generic pine was selected as the indicator plant for two reasons. First, studies of terrestrial 

vegetation have shown that pine trees are among the plant species most sensitive to radiation and, 

secondly, because of the large number of white pines (Pinus strobus) and Austrian pines (Pinus nigra) 

on the FEMP. Some Norway spruce (Piceu excelsu) also occur on site. 

Shiners (Notropis sp.) were selected as the indicator fish species because the genus is common in the 

Great Miami River and comprises more than 50 percent of the fish community in Paddys Run. In 

addition, there is adequate information in the literature to characterize their sensitivity to radiation. 

6.2.5.2 Selection of Pathwavs 

Selected pathways include the internal pathways described in the Risk Assessment Work Plan 

Addendum (DOE 1992), as supplemented, 

actual dose received by the organisms would not exceed the calculated values. Mathematical. 

well as additional external pathways to ensure that the 
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- --equations used to caLculate~bsorbeddosetJr-ough-each of-these.p_atwayLare provided in __ 

Appendix B, Attachment B.VI of the RI Report. 

For mammals inhabiting each of the terrestrial study areas, including the two off-property locations, 

the exposure pathways are: 

Direct irradiation from soil . 
Inhalation of resuspended soil 
Ingestion of insects 
Incidental ingestion of soil (e.g., through grooming) 
Ingestion of vegetation 
Ingestion of water (only for study areas where water monitoring results were available). 

For aquatic animals in Paddys Run and the Great Miami River, the exposure pathways are: 

Direct irradiation from sediment 
Uptake of contaminants from water (all pathways) 
Direct irradiation from submersion in water 
Ingestion of benthic macroinvertebrates. 

For pine trees in all study areas, the exposure pathways are direct irradiation from soil and uptake of 

contaminants from soil. 

6.2.5.3 Selection of Calculation Parameters 

Parameters used in the calculations and their source@) include ingestion and inhalation rates, receptor 

mass, plant-to-soil concentration ratios, bioconcentration factors, and soil density. The complete lists 

are found in Appendix B, Tables B.3-1 through B.3-3 of the RI Report. 

6.2.5.4 Calculation of Absorbed Dose Due to External Exposure 

The representative concentration values for each radionuclide and medium in each study area were 

derived from the RVFS database and are presented in Attachment VII of Appendix B. The 

calculations for absorbed dose to the white-footed deer mouse, the meadow vole, pine trees, and 

shiners were performed using the computer program MicroShield” (Grove Engineering 1988). While 

this program is designed primarily for use as a shielding calculational tool, it provides estimates for 

external exposure scenarios where attenuating media are involved. Following the entry of data 

regarding source and shield materials and geometry, the program determines the exposure rate in 

milliroentgen per hour, which is converted to ,milliroentgen per year. 
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6.2,5.5 Calculation of Absorbed Dose Due to Internal Exuosure 

To calculate absorbed dose due to ingested or inhaled radioactive contaminants, dose conversion 

factors were derived using methods similar to that in Sections 7.4.2 and 7.4.3 of the Risk Assessment 

Work Plan Addendum (DOE 1992). Doses were calculated for representative environmental 

concentrations as representative doses to individual organisms in each study area. Data used in the 

calculation of dose conversion factors are listed in Tables B.3-5 through B.3-7 of the RI Report. 

6.2.5.6 Analysis of Results 

Calculated absorbed (internal and external) doses to the receptor organisms in each on- and 

off-property study area, the Great Miami River, and Paddys Run are provided in Table B.3-9 of the 

RI Report; the summation of absorbed dose by area and pathway based on representative 

concentrations are presented in Attachment IX of Appendix B. The final calculated absorbed doses to 

the receptor organisms were compared to the target-level dose of 36.5 rad/year (IAEA 1992). All 

calculated doses are below the target-level dose of 36.5 rad per year. It can be concluded that, based 

on the measured levels of radioactivity on the FEMP site, there is no threat of radiation effects to 

populations of terrestrial plants or terrestrial or aquatic animals. 

a 6.2.6 Uncertaintv in the Ecological Risk Assessment 

Uncertainties in the exposure assessment include the limited number of nonradiological samples, 

which may increase or decrease risk estimation. Concentrations of uranium, thorium, and 

radiological isotopes were based on RI samples collected at depths up to 2 feet. These data were 

compared to background samples collected at 0-6 inch depths; impact of this comparison on 

assessment is unknown. Appendix Table B.2-1 of the RI Report presents exposure assessment 

uncertainty. 
. .  

Because complete toxicological databases do not exist for most chemicals, there are many 

opportunities for uncertainty to impact the toxicological screening process. In addition, due to the 
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limited number of surface water samples collected for the RI, contaminants present in both filtered 28 

29 and unfiltered samples were compared to benchmark values. 

expressed in terms of concentration of contaminant present in unfiltered samples. 

contaminant concentrations detected in filtered samples to benchmark values based on analyses of 

unfiltered water adds uncertainty to the interpretation of these results. 

However, these benchmark values are 

Comparing 30 

31 

It was also noted that a 32 

33 

34 

number of chemicals were detected in surface water, sediment, and soil samples in concentrations 

greater than concentrations reported for background samples but were eliminated from further 
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- ._ -considerationbecause-they are-generally regarded asnontoxjc macronutriem (e.g,,-calci~ _and __ ’ 

potassium). Benchmark toxicity values could not be identified for these macronutrients. Elimination 

of these chemicals present in concentrations greater than background values without considering their 

possible toxicity adds uncertainty to this assessment. Specific areas of concern and methods used to 

reduce uncertainty are summarized in Appendix Table B.2-3 of the RI Report. 

Because risk characterization is essentially the integration of the exposure assessment and toxicity 

screening, sources of uncertainty associated with either of these two processes contribute to 

uncertainty in the risk characterization. Uncertainty associated with the bioavailability of 

contaminants, including uranium, also influences the risk characterization process. In addition, 

elements of the risk Characterization procedure itself should contribute to overall uncertainty. The 

toxicity quotient method, which was selected to characterize risk, does not directly account for 

incremental or cumulative toxicity. Areas of uncertainty associated with this risk characterization and 

efforts to reduce uncertainty are summarized in Appendix Table B.2-7 of the RI Report. 

6.2.7 Significant Habitat 

About 10 acres of wetlands will likely be impacted by remedial actions. These wetlands are drainage 

ditches in and near the former production area.G Mitigation measures are being negotiated with 

appropriate regulatory agencies. Habitat for threatened and endangered species is not directly 

impacted by contamination; however, the habitat must be protected during remediation to control 

surface water runoff and associated siltation into Paddys Run and to protect appropriate riparian 

habitat along Paddys Run. 

6.3 CONCLUSION 

Estimates of risk presented in the comprehensive baseline risk assessment for human health and 

ecological risk assessment indicate that actual or threatened releases of hazardous substances from the 

FEMP, if not addressed by implementing the response action selected in the ROD, may present an 

imminent and substantial endangerment to public health, welfare, or the environment. The results 

support the decision to take remedial action. 
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7.0 DESCRIPI'ION OF REMEDIAL ALTERNATIVES 

From the many remedial technologies and process options considered for the cleanup of the affected 

media at the FEMP, 10 alternatives were identified as suitable for the initial screening step of the FS. 
These alternatives were compared against one another and then evaluated with respect to their 

effectiveness, implementability and cost. This screening process resulted in the selection of seven 

viable remedial alternatives which are discussed in Section 7.2. 

7.1 FEATURES COMMON TO ALL ACTION ALTERNATIVES 

There are five features that are common to all the action alternatives considered for the Operable 

Unit 5 remedy; these are discussed below. 

7.1.1 Remedial Action Obiectiva 

Remedial action objectives are developed during the W S  process to set goals that ensure the 

protection of human health and the environment. Goals were developed for Operable Unit 5 that 

would mitigate the potential adverse effects of site contaminants present in environmental media, 

which led to setting acceptable chemical-specific remediation levels (106, lW5, etc.) for a range of 

human and ecological receptors under differing land uses. A remediation level of 106 represents the 

concentration of con taminants in media that would yield a calculated increase in the chance of 

acquiring cancer in a 70-year lifetime of 1 in 1,OOO,OOO, incremental to the current 1-in4 chance of 

acquiring cancer for U.S. residents. Operable Unit 5's objectives include reducing or eliminating the 

potential for human or ecological receptors to come in contact with contaminated environmental media 

and preventing contaminants from migrating off site. Operable Unit 5 remedial action objectives are 

defined in Section 2.12 of the FS Report. 
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All of the alternatives considered in the FS were designed to achieve target land use objectives that 

bracketed potentially viable future uses of FEMP property which, in turn, provided the framework for 

identifying rkk-based exposure scenarios and land-use specific remediation levels. 

Land Use Obiective 1 returns the entire on-property area to full unrestricted use following cleanup; 
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Le., establishes a hypothetical family farm anywhere on the FEMP property. 31 
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Land Use Objective 2 places contamhted material in a consolidated, managed area and establishes a 

hypothetical family farm on any of the remaining FEMP property. 

Land Use Objective 3 places contaminated material in a consolidated, managed area but restricts the 

potential uses (e.g., recreational, industrial, undeveloped park) of the rest of the property through 

institutional controls. 

Land Use Ob- iective 4 minimally consolidates contaminated material and restricts access and future use 

of the FEMP property. 

These objectives were developed within the context of the existing land use of the local area, 

residential farming, and in conjunction with the deliberations and resolutions of the Fernald Citizens 

Task Force. 

7.1.2 Tarpet Risk Case 

To support calculation of volume estimates for affeded soil, nine target risk cases were developed in 
the FS Report (Section 2.13). Each risk case specified, for each medium, an associated land use, a 

target receptor, a target risk range, and the resultant uranium preliminary remediation level (PRL). 
The receptors considered represented the most restrictive credible receptor for each medium consistent 

with the projected land use for a particular risk case. Table 7-1 displays the full range of the 

evaluations. 

7.1.3 Removal Actions’ 

The Operable Unit 5 removal actions are described in Section 2.4. These inter& response actions 

will be integrated with the selected remedy as follows: 

No. 1 - Contaminated Water Beneath FEMP Buildings. Analysis of the hydrogeology of the 

contaminated areas beneath the FEW buildings, as well as contaminant fate and transport modeling 

performed as part of the Operable Unit 5 RUFS since the implementation of this removal action, 

indicate it is not cost-effective to remediate the con taminated portions of the perched water system 

through pump and treat methods. Additionally, all the remedial alternatives considered include the 
excavation of affected perched water zones. Therefore, the wells pumping co ntaminated perched 

groundwater for treatment will be retired from operation following final issuance of this ROD. 
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No. 3 - South Groundwater Contamination Plume. The five parts of this removal action were 

designed and implemented to minimize public risk of exposure to uraniumcontaminated groundwater 2 

3 south of the FEW. This action will be integrated into the final remedy as follows: 

Part 1 - no integration required; this completed part of the removal action involved providing an 
alternate water supply to industries south of the FEW. 

Part 2 - the groundwater recovery well system will continue until it is integrated into the larger 
pump and treat activities planned under the preferred remedy. 

Part 3 - the interim treatment system for site wastewater streams will continue to operate, as 
necessary, as part of the Operable Unit 5 final remedy. 

Part 4 - monitoring to prevent use of contaminated groundwater will continue through the time 
frame of the groundwater remediation component of the remedy. 

Part 5 - no integration required; investigations to identify the leading edge of the South Plume 
are complete. 

South Plume Interim Treatment project - these systems to reduce uranium discharges to the Great 

Miami River will continue to operate, as necessary, as part of the final remedy. 

No. 16 - Collect Uncontrolled Production Area Runoff. This completed action will be maintained as 
part of the final remedy for as long as needed to control contaminated storm water runoff from the 

former production area. 

No. 17 - ImDroved Storape of Soil and Debris. This interim action provides guidelines for 

management of soil and debris generated at the FEW. Operable Unit 5 soil/sediment excavation and 

interim storage will be conducted consistent with this removal action (including revisions) until such 

time as the appropriate Operable Unit 5 remedial designhemedial action documentation is approved 

by EPA. 

No. 30 - KC-2 Warehouse/Well67. Sampling and monitoring of Well 67 will continue until 

Operable Unit 3 demolishes the structure and the well is plugged and abandoned. 
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7.1.4 Institutional Controls a 
During implementation of the Operable Unit 5 remedial action the appropriate protective strategies 

will be built into the remedial designhemedial action work plans and implemented as pq t  of the 

selected remedy to ensure worker and site neighbor health and safety. 

Institutional measures including the following would be applied as part of each remedial alternative 

during remedy implementation: 

Access controls, through the use of fencing and guards, to the more heavily contaminated.areas 
on the FEMP property 

Continued federal ownership of the FEMP property 

Alternate water will be supplied to potential users of groundwater within the areas of the 
aquifer exhibiting contaminant concentrations exceeding final remediation leveis. 

Following remedy implementation and attainment of remedial objectives, institutional controls, 

including continued federal ownership of all or portions of the FEMP property, would continue as 
part of remedies contemplating on-property disposal of contaminated material. a 
7.1.5 Five-Year CERCLA Reviews 

As mandated by CERCLA, if contaminated materials remain at a site ks envisioned for the Operable 

Unit 5 action alternatives involving on-property disposal, EPA will conduct reviews of the 

performance of the selected remedy at least once every five years from the date the remedial action is 

initiated, to ensure the continued protection of human health and the environment. 

7.2 REMEDIAL ALTERNATIVES 

The propOsed Plan for Operable Unit 5 discussed seven alternatives that met the initial screening 

criteria. Along with the no-action alternative, each of these and the associated land use objectives are 

summarized below. Table 7-2 provides a summary of the various components of the alternatives for 

ease of comparison. 

The following statutes and regulations define the primary applicable or relevant and appropriate 

requirements (ARARS) and to be considered (TBC) criteria for each of the Operable Unit 5 a 
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The following statutes and regulations defhe the primary applicable or relevant and appropriate 

requirements (ARARs) and to be considered W C )  criteria for each of the Operable Unit 5 

alternatives; a summary of the pertinent ARARsmCs is included with the descriptions of the 

alternatives: 

' 

e 

e 

' e  

e 

e 

e 

e 

e 

e 

Safe Drinking Water Act national primary drinking water regulations 

Ohio Water Quality Standards for surface water 

Ohio general radiation protection standards 

Clean Water Act 

National Emission Standards for Hazardous Air Pollutants 

Resource Conservation and Recovery Act (RCRA) hazardous waste management regulations 

Uranium Mill Tailings Radiation Control Act (UMTRCA) 

Protection of wetlands, flood plains, and threatened and endangered species under the National 
Environmental Policy Act 

Department of Transportation requirements for transport of hazardous materials. 

ARARs for the selected remedy are cited in Appendix B, Tables B.l through B.3. The method of 

compliance with ARARs for the selected alternative is described in Tables B.4.A through B.4.C of 

Appendix B. Detailed descriptions of ARARs for each alternative can be found in the Operable 

Unit 5 FS Report, Section 4.0. 
, .  

7.2.1 No-Action Alternative 

In order to adequately compare the final alternatives and select an appropriate remedy, the NCP 

requires that a no-action alternative be developed and used as a baseline against which other 

alternatives are evaluated. Under this alternative, no remedial actions would be taken for Operable 

Unit 5 contaminated media. The no-action alternative would not decrease the toxicity, mobility, or 

volume of hazardous substances through treatment or reduce public health or environmental risks. 

Comdiance with Primarv ARARs 

CERCLA Section 121 cleanup standards, including compliance with ARARS, apply only to remedial 

actions that EPA determines should be taken under the authority of CERCLA Sections 104 and 106. 
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A no-action decision can only be made when no remedial action is necessary to reduce, control, or 
- 

mitigate exposure because the site is already protective of human health and the environment. 

The no-adion altemative is not protective of human health and the environment and also does not 
comply with ARARs for Operable Unit 5. With no further action (according to the Operable Unit 5 

Baseline Risk Assessment), the contiriued release of contaminants could result in exceeding limits for 

airborne emissions of radionuclides under 40 CFR 61, Subparts H and I, and exposure limits to the 

public established under DOE Order 5400.5. Releases of radionuclides and organic and inorganic 

con taminants would violate State of Ohio water quality standards (Ohio Administrative Code 

[OAC] 3745-1) for receiving surface waters. Drinking water maximum contaminant levels (MCLs) 

and maximum contaminant level goals (MCLGs) under the Safe Drinking Water Act would also be 

exceeded in the long term if the released material were to continue to migrate into the Great Miami 

Aquifer. 

7.2.2 Alternative 1 - Excavation and Off-Site ShiDment 

Land Use Objective 1: Full Unrestricted Use 0 
Contaminated soil and sediment exceeding remediation levels would be excavated and shipped by rail 

to an off-site licensed disposal facility. Cbntaminated perched groundwater zones that represent 

unacceptable risks to potential human receptors or to the Great Miami Aquifer would also be 

excavated and disposed of off site. Water collected from the perched water zones during excavation 

would be treated at the F E W s  wastewater treatment facility before discharge to the Great Miami 

River. Remediation levels for two cases were examined; Case 1 would protect the projected future 

receptors at an ILCR level of 106 and Case 2 would protect at a 10-5 level. 

Equivalent restoration of the Great Miami Aquifer would occur. For Case 1, contamination residing 

in the aquifer would be remediated to a level of 3 ppb (i.e., 106 ILCR level) of uranium and for 

Case 2, to 20 ppb (the proposed federal d r i i g  water standard). These cleanup levels would be 

attained by the installation and pumping of groundwater extraction wells to pull the contamhated 

water from the aquifer. Modeling of pumping rates and time frames produced estimates for the two 

cases of 7500 gpm and 75 years for the lod level and 4OOO gpm and 27 years for the 20 ppb level. 
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The FEMP’s advanced wastewater treatment facility would reduce the uranium concentration in the I 

extracted groundwater before discharging it to the Great Miami River. 2 

Comdiance with Primary ARARs 

The following subsections summarize the manner by which Alternative 1 will comply with the 

primary ARARS, according to chemical-, location-, or action-specific requirements. 
1 

Chemical-SDecific ARARs - Alternative 1 would comply with the chemical-specific ARARs/TBCs. 

ARARS associated with penetrating radiation and potential releases of contaminants to air, surface 

I 

9 

water, and groundwater would be met through the removal of all contaminated material from the site. 

encountered during pumping and excavation would be treated to meet the Ohio Water Quality 

Standards (OAC 3745-1) before off-site discharge. Contaminated portions of the Great Miami 

Aquifer would be restored to meet proposed and final MCLs promulgated under the Safe Drinking 

10 

The material would be disposed of at a permitted, off-site commercial disposal facility. Water 11 

U 

IS 

I4 

Water Act. IS 

Location-SDecific ARARs/TBCs - Location-specific requirements associated with this alternative relate 

to the protection of four principal natural features or resources: floodplains, wetlands, endangered 

species, and the sole-source aquifer underlying the FEW site. 

Restrictions on activities conducted in wetlands and floodplains are specified in 40 CFR 6.302, 

10 CFR 1022 and Executive Orders 11990 and 11988. Compliance with these requirements would be 

met through the prior assessment of potential impacts associated with activities conducted in these 

locations and the implementation of mitigative measures. This assessment would result in appropriate 

planning, siting, design, and operational procedures. The methods for handling dredged and 

19 

excavated material would comply with the provisions of 33 CFR 323 and 40 CFR 230, which state 
that dredged or excavated material will not be discharged into waters of the United States. 

a6 
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Protection of threatened and endangered species is mandated by 16 U.S. Code 1531,50 CFR 17 

and 402, and Ohio Revised Code (ORC) 1531.25, 1518.02 and OAC 1501:18-1. Studies have been 

conducted to determine if these species are present and/or if suitable habitat for the threatened and 

W 

I 

SI 

endangered species exists at the RMP. If the habitat of any endangered species is disturbed, 

appropriate mitigative measures will be taken. 
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The provisions of 16 U.S. Code 469, 36 CFR 800,40 CFR 6.301; 42 U.S. Code 1996 and 43 CFR 

7 require federal agencies undertaking an action to implement measures to avoid adverse impacts to 

historic and cultural properties. Alternative 1 would comply with these provisions because any 

cultural resources identified would be either avoided or managed appropriately. 

Action-SDecific ARA& - Alternative 1 would comply with all pertinent action-specific ARARs for 

waste removal, treatment and off-site disposal. 

The specific implementation measures and engin6ered controls incorporated into Alternative 1 would 

need to meet all action-specific ARARs regarding air quality from 40 CFR 50.6 and 

OAC 3745-17-08. These ARARs would be pertinent during remedial actions and the postclosure care 

period. 

Waste removal actions would be conducted in compliance with 40 CFR 192.02@) and 192.12 under 

UMTRCA to provide reasonable assurance that residual radioactive materials do not exceed the 

specified concentrations above proposed final remediation levels. During implementation of the 

remedial action (including waste removal, facility construction and waste treatment), appropriate 

engineered features and procedures would be implemented to comply with the requirements of the 

Clean Air Act, 40 CFR 50.6, and Ohio’s requirements for fugitive dust control, OAC 3745-17-08. 

Off-site disposal of Operable Unit 5 media containing greater than 50 ppm of polychlorinated 

biphenyls would require treatment, in accordance with 40 CFR 761, Subpart G. 

Any listed or characteristic hazardous wastes to be disposed of off site would have to meet the waste 

acceptance criteria for off-site disposal, including the treatment standards appropriate.for the land 

disposal restrictions (LDRs) under RCRA (40 CFR 268.40 through 268.44). All storage, 

containment, management, and manifesting requirements for listed and characteristic hazardous waste 

would be performed in accordance with 40 CFR 261,262, and 265. 

7.2.3 Alternative 2A - Eneineered Diswsal Facility 

Land Use Objective 2: Establishment of a Consolidated Waste Management Area with Unrestricted 

Use of the Remaining Areas of the Property 
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Contaminated soil exceeding remediation levels would be excavated and placed in an engineered 

above-grade disposal facility. This facility would be placed on the location with the best available 

geologic conditions and be designed with a multilayered lining and capping system. The fenced 

disposal facility would remain under the continued ownership of the federal government and other 

measures taken to prevent human intrusion. The performance of the facility would be monitored on a 

long-term basis. 

The design and construction of the site-wide engineered disposal facility is the province of Operable 

Unit 2 and is discussed in the Operable Unit 5 FS in general terms. The Operable Unit 5 Proposed 

Plan described the proposed sitewide facility in more detail, giving approximate dimensions of 

2400 x 1300 feet x 62 feet high (about 71 acres). The size is based upon the consolidation of soil and 

debris from Operable Units 1-4 in addition to the soil from Operable Unit 5 and would accommodate 

2.4 million cubic yards of material. A disposal facility with the dimensions of approximately 

1610 x 1610 feet x 37 feet high (about 60 acres) would accommodate Operable Unit 5 material (about 

1.8 million cubic yards). 

Contaminated soil exceeding the waste acceptance criteria for the disposal facility would be shipped to 

an off-site disposal facility unless a costleffective technology emerged that could treat the soil and 

reach concentrations below the criteria. The same remediation levels used in Alternative 1 were 

considered, 1 P  and 10’ ILCR levels. 

Extraction and treatment of con taminatPrl perched water and the Great Miami Aquifer are the same as 

under Alternative 1. 

ComDliance with P r i m  ARAQ 

Alternative 2A would comply with all the primary ARARs as described for Alternative 1. 

Alternative 2A, however, also requires on-property disposal of excavated soil, triggering the Ohio 

Solid Waste Disposal Regulations as an additional primary ARAR. In order to site a disposal facility 

over the Great Miami Aquifer, a waiver would be required to carry out this alternative, as described 

below under location- specific ARARs. Other action- and chemical-specific requirements would be 

identical to those described in Alternative 1, except those pertinent to on-property disposal. 
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Chemical-Suecific ARARs 

Alternative 2A would comply with the chemical-specific ARARs/TBCs. ARARs associated with 

penetrating radiation and potential releases of contaminants to air, surface water and groundwater 

would be met through the excavation and placement of contaminated material in an on-property 

disposal facility, provided the contaminants in the material meet the facility's waste acceptance 

criteria. Material exceeding the waste acceptance criteria would be disposed of off site. The 

prescribed engineering controls for the on-property disposal facility would ensure that Safe Drinking 

Water Act proposed and finat MCLs in the Great Miami Aquifer, air emission standards, and radon 

protection standards would be met. 9 

10 

Extraction and treatment of contaminated perched water and the Great Miami Aquifer are the same as 11 

under Alternative 1. 12 

IS 

Location-Suecific ARARs 14 

Alternative 2A would meet the primary location-specific ARARs with the exception that a CERCLA 15 

waiver would be required for two State of Ohio solid waste disposal siting restrictions. These 

restrictions prohibit the siting of disposal facilities over 1) sole-source aquifers designated under the 

16 

17 

Safe Drinking Water Act and 2) aquifers capable of providing 100 gpm or more of sustained yield for 
consumptive use. l9 

11 

a0 

The on-property disposal of soil containing RCRA hazardous wastes would be performed in 21 

accordance with the provisions of the RCRA Subtitle C corrective action management unit (CAMU) 

regulations for management of environmental media containihg listed or characteristic hazardous 

n 

n 

waste. Excavated soil would be considered "remediation waste" for management within the C A W ,  

as defined in 40 CFR 260.10. The use of the CAMU would not trigger LDR treatment standards or 

minimum technology requirements (MTRS). Ib 

a4 

u 

n 

Compliance with location-specific ARARs for floodplains, wetlands, dredging, endangered species, 'm 

and historical preservation would be met as described for Alternative 1. s 

30 

Action-Suecific ARARs 51 

Alternative 2A would meet the primary action-specific ARARs discussed for Alternative 1. Because 

the FEW contains low-level radioactive waste/residual radioactive material, solid waste, and 

Q 

P 
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hazardous waste, the engineering design of the on-property disposal facility would meet the more 

stringent requirements for disposal of low-level radioactive waste/residual radioactive material. EPA 

states in 40 CFR 192(a) for uranium mill tailings that the disposal facility must be designed to be 

effective for up to lo00 years, to the extent reasonably achievable, and in any case, for at least 200 

years, and provide protection of groundwater. This disposal facility would also exceed the 

engineering design criteria for the less-stringent OEPA and RCRA technical requirements for the 

disposal of solid and hazardous waste, respectively. 

5 

4 

i 

6 

7 

7.2.4 Alternative 2C - Consolidation with Off-Site ShiDment 

Land Use Objective 2: Establishment of a Consolidated Waste Management Area with Unrestricted 

Use of the Remaining Areas of the Property 

Contaminated soil exceeding remediation levels would be excavated and, depending on contaminant 

concentration levels, dispositioned either in an on-property earthenuwered consolidation area or at an 
off-site licensed disposal facility. The consolidation area would remain under the continued 

ownership of the federal government with measures taken to prevent human intrusion. Waste 

acceptance criteria for the consolidation area would be set at levels protective of the Great Miami 

Aquifer. 

The perched groundwater and Great Miami Aquifer remedial actions would be identical to those 

described for Alternative 1. 

ComDliance with primam ARARs 

The ARARs for Alternative 2C are identical to those for 2A, and a waiver from the Ohio Solid Waste 

Disposal restrictions would be neu+sary to site the consolidation area over the Great Miami Aquifer. 

Alternative 2C would comply with all remaining primary ARARs in a manner identical to 

Alternative.2A. 
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7.2.5 Alternative 3A - Engineered Dismsal Facility 18 

19 
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Land Use Objective 3: Establishment of a Consolidated Waste Management Area with Restricted Use 

of the Remaining Areas of the Property 
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Under Alternative 3A, contaminated soil exceeding final remediation levels would be excavated and 

placed in an on-property engineered disposal facility; excavated soil or sediment not meeting the 

waste acceptance criteria would be shipped to an off-site licensed disposal facility. Perched water 

zones exhibiting concentrations of contaminants that threaten the water quality of the underlying Great 

Miami Aquifer to a level above proposed or final Safe Drinking Water Act MCLs would also be 

excavated. Groundwater restoration of the Great Miami Aquifer would be accomplished as in 

Alternative 1. 

The disposal facility would remain under the continued ownership of the federal government with 

measures taken to prevent human intrusion. The remaining areas made available for use would have 

institutional controls applied to ensure that the restricted (nonfarming) land use was maintained. An 
on-going environmental monitoring program would be put in place. 

ComDliance with Primarv ARAlQ 

The remedial action components of Alternative 3A are identical to Alternative 2A, and compliance 

with primary ARARs for this alternative would be identical to those described for Alternative 2A. 

7.2.6 Alternative 3C - Off-Site DisDosal 

Land Use Objective 3: Land Use Objective 3: Establishment of a Consolidated Waste Management 

Area with Restricted Use of the Remaining Areas of the Property 

Contaminated soil exceeding remediation levels (the same as for Alternative 3A) would be excavated, 

with the soil exhibiting contamhint levels greater than the consolidation area waste acceptance criteria 

shipped by rail to a licensed off-site disposal facility. The remedial strategy for soil, perched 

groundwater, and the Great Miami Aquifer is consistent with Alternative 2C. 

ComDliance with Primarv ARARs 
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15 

16 
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24 
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27 

The remedial action components of Alternative 3C are identical to Alternative 2C; thus compliance 

with primary ARARS for Alternative 3C would be the Same as previously described for 

28 

29 

Alternative 2C. 30 

31 

F E R \ C R U S \ R O D \ A E M \ S E . R O D ~ l .  1995 2:- 7-17 



7.2.7 Alternative 4A - Enpineered DisDosal Facilitv 

Land Use Objective 4: Restricted Use of the Entire On-Property Area 

Contaminated soil exceeding remediation levels would be excavated, consolidated, and placed in an 
engineered disposal facility; excavated soil or sediment not meeting the waste acceptance criteria 

would be shipped to an off-site licensed disposal facility. This alternative is similar to 

Alternatives 2A and 3A in that it specifies the construction of an on-property engineered disposal 

facility. Restricting access to the entire FEMP property is the primary difference between 

Alternative 4A and Alternatives 2A and 3A, where portions of the FEMP outside the disposal facility 

2 

3 

4 

5 

6 

1 

8 

9 

buffer area could be used. 

ComDliance with Priiarv ARARs 

The remedial action components of Alternative 4A are identical to Alternatives 2A and 3A; thus 

compliance with primary ARARs for Alternative 4A would be the same as previously described for 

Alternative 2A and 3A. 

7.2.8 Alternative 4C - Consolidation with Off-Site DisDosd 

Land Use Objective 4: Restricted Use of the Entire On-hoperty Area 

Contaminated soil exceeding remediation levels would be excavated and disposition4 either on 
property in an earthencovered consolidation area or off site at a licensed disposal facility depending 

on con taminantamcentration levels. This alternative is similar to Alternatives 2C and 3C in that it 

specifies the construction of an on-property earthenavered consolidation area. Restricting access to 

the entire FEMP property is the primary difference between Alternative 4A and Alternatives 2C 

and 3C, where portions of the FEMP outside the consolidation area buffer zone could be used. 

ComDliance with Priiarv ARARs 

The remedial action components of Alternative 4C are identical to Alternatives 2C and 3C; thus 

compliance with primary ARARs for Alternative 4C would be the same as previously described for 

Alternatives 2C and 3C. 
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8.0 SUMMARY OF THE COMPARATIVE ANALYSE OF ALTERNATJYES 1 

. The NCP identifies nine evaluation criteria against which final remedial alternatives must be 2 

evaluated. The NCP also requires a comparative analysis that focuses upon the relative performance 

of each alternative against the criteria. The nine criteria are: 
3 

4 

1. Overall protection of humun health and the environment - Addresses protection achieved, in 5 

6 both the short and long term, from unacceptable risks posed by contaminants at the site by 
eliminating or controlling exposures. 1 

2 .  Compliance with ARQRr - Addresses compliance with federal environmental laws and state a 
environmental or facility-siting laws. 9 

3.  Long-tern effectiveness and permanence - Addresses the magnitude of residual risk associated 
with untreated waste or treatment residuals remaining at the conclusion of remedial activities; 
also addresses the adequacy and reliability of controls that are necessary to manage treatment 
residuals and untreated wastes. 

4.  Reduction of toxicity, mobility, or volume through treabnent - Addresses the degree to which 
treatment reduces the hazards posed by the principal threats at the site, the amount of material 
treated, the expected reduction in toxicity, mobility, or volume, the degree to which the 
treatment is irreversible, and the type and quantity of treatment residuals. 

5 .  Short-tern eflectiveness - Addresses short-term risks to the public during remedial action, 
potential impacts on workers during remedial action and the effectiveness and reliability of 
protective measures for workers, and potential environmental impacts of the remedial action 
and the effectiveness and reliability of mitigative measures; also addresses the time until 
protection is achieved. 

10 

11 

. 12 

13 

14 

15 

16 

17 

18 . 
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6.  Implemntability - Addresses the technical and administrative feasibility of implementing an 
alternative and the availability of needed services and materials, including adequate off-site 

23 

ZA 
disposal capacity. n 

7. Cost - Addresses capital and operation and maintenance costs and their net present value. m 

8 .  State acceptance - Addresses state concerns, including concerns related to the preferred 
alternative and other alternatives as well as ARARs and any proposed use of waivers. 

n 
28 

9. Cormumity acceptance - Addresses concerns of the community relative to alternatives under 29 

consideration. r) 

The first two are threshold criteria that must be met by an alternative in order to be eligible for , 31 

32 

23 

selection as the remedy for a site (unless a waiver condition applies to the second criterion). The next 

five are primary balancing criteria that are used to identify relative advantages and disadvantages 



FEMP-OSROD-4 D W  
- ~- - - ._ August - _ _  1,1995 . - - - -  - 

- -  - _ _  ._ - - 

among the alternatives. The last two are modifying criteria that must be considered in remedy 

selection. 

The following sections provide a comparative analysis of the alternatives using the nine evaluation 

criteria. The comparative analysis of the alternatives using the threshold and balancing criteria is 

summarized in Table 8-1. 

. 8.1 THRESHOLD CRlTERIA 

8.1.1 Overall Protection of Human Health and the Environment 

All of the action alternatives provide for overall protection of human health and the environment. It 

cannot, however, be ensured that the no-action alternative would be protective of human health and 

the environment in the long tern. For each of the action alternatives, the potential for human and 
environmental exposures to contaminants would be reduced in several ways. The major sources of 

contamination would be removed: contaminated groundwater would be removed and treated; 

contaminated soil would be placed in a consolidation area with an earthen cover or in an engineered, 

on-property disposal facility that would prevent the release of contaminants into the environment for 

at least 200 to loo0 years or they would be removed to an off-site, licensed disposal facility. All 

action alternatives would be implemented in such a manner as to protect human health and the 

environment in the short term. 

8.1.2 Compliance with ARARs 

Alternative 1 and Risk Case 1 of Alternative 2C would comply with all federal and state ARARs. All 

other action alternatives would meet all ARARs except for State of Ohio siting requirements for solid 

waste disposal facilities. Implementing any of these action alternatives would require a waiver from 

the state siting requirements. 

' 

The no-action altemative would not comply with all federal and state ARARs. With no action, 

continued release of contaminants could result in exceeding limits for airborne emissions of 

radionuclides, exceeding radiological exposure limits for the public, violation of water quality 

standards, and exceeding MCLs in the Great Miami Aquifer. 
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8.2.1 Long-Term Effectiveness and Permanence 

All of the action alternatives would reduce the residual risks associated with contaminated soil or 

treatment residuals to an acceptable level. Remedial alternatives employing off-site disposal would 

leave the least amount of contaminated materials at the FEW. Alternatives 1 and 2C (Risk Case 1) 

would be most effective because they'would leave no contaminated material above remediation levels 

on site. Alternatives 2C (Risk Case 2), 3C and 4C would remove less contaminated soil from the site 

than Alternatives 1 and 2C (Risk Case 1) but more than Alternatives 2A, 3A and 4A, which rely 

primarily on on-property disposal. All action alternatives would include pumping and treating 

contaminated groundwater from the Great Miami Aquifer and removing contaminated perched water 

zones that threaten the Great Miami Aquifer through cross-media pathways. For all action 

alternatives, verification and certification sampling would ensure remediation of contaminated soil to 

appropriate levels. 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

The residual risk for Alternatives 2A, 3A and 4A would be the highest for the action alternatives. 14 

Because the no-action alternative would remove no contaminated soil or groundwater, it would have 

the highest residual risk of all the alternatives. 

Each of the alternatives employing a disposal facility or consolidation area relies on engineering 17 

measures or imtitutional controls to ensure the long-term performance of the remedy and maintain the 

to provide reliable, long-term protection for up to lo00 years. For Alternative 1 and Risk Case 1 of 

Alternative 2C, no long-term management of the site would be necessary because of the removal and 

off-site shipment of all materials above remediation levels. 

18 

19 protection of human health and the environment over time. These measures and controls are adequate 

P 

21 

22 

8.2.2 Reduction of Toxicitv. Mobilitv. or Volume Through Treatment P 

All of the action alternatives rely on treatment to address contaminated storm water and recovered 

application to contaminated soil but were not adopted as a main component of any of the remedial 

alternatives due to lack of cost effectiveness. During the remedial adion, DOE will continue to 

evaluate emerging technologies for potential application to the selected remedy to promote cost 

24 

groundwater before discharge to the Great Miami River. Treatment options were studied for n 

26 

n 

28 

. .  . effediveness, waste mlnlmllrrtl 'on, and successful on- and off-property disposal of wastes. 
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The no-action alternative provides no treatment. 0 1 

8.2.3 Short-Term Effectiveness 2 

Because no remedial activity would be taken, the no-action alternative would cause the least short- 

term impact. Each of the other alternatives involves earth moving and other construction activity, 

operation of treatment facilities, and material transport. Thus, all action alternatives would pose some 

controlled through the application of mitigative measures such as the suppression of dust, restoration 

3 

4 

5 

6 

7 

risk to the environment, workers, and the public. However, these impacts can be effectively 

of wetland areas, rigorous worker health and safety programs, and monitoring. 8 

The lowest short-term risks for the action alternatives are associated with those alternatives (2A, 3A, 

and 4A) relying on disposal in an engineered on-property facility. Those remedial alternatives (1, 

2C, 3C, and 4C) relying on off-site disposal as a major means for material disposition present the 

highest overall short-term risks due to the added potential for injuries and fatalities associated with 

transporting large quantities of material to an off-site disposal location. 

All action alternatives except Risk Case 1 of Alternatives 1,2A, and 2C would require 27 years to 

implement. Risk Case 1 would require 75 years to implement because of the additional time required 

to achieve groundwater remediation levels. 

8.2.4 ImDIementability 

The no-action alternative would be the most readily implemented because it requires no remedial 

activity. 
. .  

14 

15 

16 

17 

18 

19 

The soil remediation component of all the action alternatives is generally technically feasible and 

implementable using existing technologies and construction methods. In particular, on- and off- 

P 

21 

property disposal of soil and sediment is considered readily implementable. However, excavating soil 

and 2C) may prove difficult because it would be hard to distinguish cleanup levels fiom natural 

P 

to achieve a 106 residual risk level for residential farming (Risk Case 1 for Alternatives 1, 2A n 

24 

background concentrations. Excavation boundaries could not be delineated using real-time field 

residual risk level, all analysis would need to be conducted using a conventional analytical laboratory. 

25 

monitoring due to the insensitivity of available techniques at the required detection levels. At the lob m 

27 
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The typical turnatound times for such a facility would interfere with the continuity of field activities, 

including excavation and backlilling. 2 

The groundwater restoration component of all the action alternatives is considered implementable 

using available technology. There is considerable uncertainty in the amount of time required to attain 

groundwater remediation levels for uranium and several other contaminants; however, 27 years is 

estimated for all action alternatives except Risk Case 1 of Alternatives 1,2A, and 2C, which is 

estimated to require 75 years. This uncertainty is due to difficulty predicting the rate at which 

contaminants will be released to groundwater from the silt, sand, and gravel that make up the aquifer. 

DOE will continue to investigate technologies, such as water reinjection, to enhance containinant 

recovery and reduce the time required to attain groundwater remediation levels. Reinjection would 

potentially involve the pumping of treated groundwater back into the aquifer to increase the rate of 

flow and create a flushing effect that would speed contaminant release. 

The administrative feasibility of alternatives relying primariiy on an on-property engineered disposal 

facility is higher than that of other action alternatives. .Administratively, alternatives involving off- 

site disposal of a major portion of the contaminated material (1,2C, 3C, and 4C) may be less readily 

implementable than those involving primarily on-property disposal in an engineered disposal (2A, 3A, 

and 4A) because the availability of disposal capacity at an off-site location is unclear, with the 

uncertainty compounded by the potential 22-year duration of soil remediation. In addition, obtaining 

a waiver from the State of Ohio's solid waste disposal: siting requirements is unlikely for alternatives 

that rely on a consolidation area (2C, 3C, and 4C). 

At the lv, and to a lesser extent at the lo5 residual risk level, access to off-property locations to 
conduct remedial activities would be required. Gaining such access may prove difficult and cause 

delays. In the event voluntary access could not be acquired, access to the private properties would 

need to be sought through legal action, a timeconsuming and relatively unpredictable process. 
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13 

Administrative feasibility would be higher for those risk cases that involve less stringent cleanup 

levels for off-propeq soil; Le., Alternatives 3A (Risk Case 6), 3C (Risk Case 7), and 4A and 4C 
25 

26 

(Risk Cases 8 and 9). n 
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8.2.5 Cost 
No costs are associated with the no-action alternative. 

The lowest estimated costs for the action alternatives are for Alternatives 3A and 4A, which involve 

on-property disposal of virtually all contaminated material and which generally have the highest 

cleanup levels for soil. The highest estimated costs are associated with Risk Case 1 of Alternatives 1,  

2A, and 2C, which involve off-property disposal and/or the lowest cleanup levels for soil. 

Intermediate in terms of estimated costs are Alternatives 3C, 4C, and Risk Case 2 of Alternatives 1, 

2A, and 2C, which have higher cleanup levels for soil than does Risk Case 1. 

Total estimated present-worth costs for all alternatives are given in Table 8-1. 

8.3 MODIFYING CRITERIA 

8.3.1 State Acceptance 

As discussed in detail in Section 9.0, DOE has selected Alternative 3A as the most appropriate 

remedy for Operable Unit 5 at the FEW. Alternative 3A provides the best balance among the 

remedy selection criteria provided by the CERCLA NCP. The State of Ohio supports DOE’S 

selective alternative and has issued a letter documenting this support (provided in Appendix A). In 

their letter, the State of Ohio has requested that DOE agree to certain stipulations for obtaining state 

concurrence on the selected remedy. The principal stipulations are: 

No disposal or long-term storage of off-site waste in the proposed engineered disposal facility 
or any other facility on the FEW site 

The disposal facility waste acceptance criteria should be set at a maximum of 1030 parts per 
million total uranium with the flexibility to be lowered based upon other operable unit 
decisions and volumes 

The waste acceptance criteria must represent an upper limit and not be used as an average limit 

No characteristic hazardous waste should be disposed of in the facility 

DOE must not use dilution to meet waste acceptance criteria or remediation levels 

DOE should commit to being open to consider new technologies which may reduce the 
volume, toxicity, or mobility of waste being disposed of on site. 
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DOE has responded to the issues raised by the State of Ohio in the Responsiveness Summary. The 

necessary commitments required on the behalf of DOE have been incorporated into the selected 

remedy description provided in Section 9. 

2 

3 

As discussed in Section 9.0 and in the Responsiveness Summary, DOE does not agree with the State 

of Ohio’s position regarding the need for a stipulation preventing the disposal of characteristic 

engineering features and expected performance of the disposal facility, the protective nature of the 

soil, and the regulatory authority for the management of remediation wastes provided by the C A W  

provisions of RCRA - are documented in the Responsiveness Summary. 

4 

5 

hazardous waste in the disposal facility. DOE’S technical basis for this position - based on the 6 

7 

waste acceptance criteria that have been developed for all contaminants present in the Operable Unit 5 8 

9 

10 

The State of Nevada and the State of Utah concur with the balanced approach to site remediation 

(shipping the higher-level contaminated material off site combined with management of lower-level 

11 

12 

contaminated material on site) adopted for Operable Unit 5. Both states conveyed that by taking a 13 

r balanced approach, their support for the receipt of out+f-state wastes would continue. Letters of 

support from both the State of Nevada and the State of Utah are provided in the Responsiveness 

summary. 16 

8.3.2 Communitv Acceptance 

Community input on the alternatives for remedial action for Operable Unit 5 was solicited during the 

public comment period from May 1 to June 30, 1995. Many members of the local community are 

personally opposed to on-site disposal and expressed their preference for off-site disposal of all of 

Operable Unit 5’s soil, regardless of cost and implementability considerations. Other members of the 

community (including the Fernald Citizens Task Force) expressed an understanding of the necessity of 
taking a balanced approach to site cleanup. In general, all commentors were in agreement to restore 

the Great Miami Aquifer to full beneficial use. While expressing reservations about on-site disposal, 

the comments received did not identify any technical omissions or errors in the development of the 

alternatives for Operable Unit 5 or the technical basis for the select‘ion of the preferred alternative. 

Responses to community comments are found in the Responsiveness Summary. 
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As a result of public comments received during the comment period, DOE has made two significant 

changes to the preferred remedy that was circulated for comment in the Proposed Plan: 

Documentation of a commitment on the part of DOE to not accept any waste from outside 
sources for disposal at the FEMP 

Revision of the need to treat stormwater, remediation wastewater, and groundwater extracted 
from the Great Miami Aquifer to levels below 20 ppb total uranium before discharge to the 
Great Miami River. DOE will rely on a mass discharge limitation (600 pounds per year) to 
protect the river and satisfy receiving-stream water quality constraints. 

These changes from the Proposed Plan are documented in Section 11 .O. 
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9.0 SELECTED REMEDY 1 

2 

Based upon consideration of the requirements of CERCLA, the results of the detailed analysis of 

alternatives using the nine criteria, and public comments, DOE and EPA have determined that 

Alternative 3A is the most appropriate remedy for Operable Unit 5 at the FEW. 

Alternative 3A provides for the protection of existing and projected future human and environmental 

and perched water zones containing concentrations of COCs above the final remediation levels 

3 

4 

5 

6 

7 

receptors through the implementation of remedial actions involving: the excavation of soil, sediment 8 

9 

(presented in Section 9.2); on-property disposal of the excavated materials in an engineered disposal 

facility; restoration of the Great Miami Aquifer through pump and treat technologies to attain the final 

remediation levels; collection of contaminated storm water; treatment of collected storm water and 

process wastewater generated through remedial activities and recovered contaminated groundwater to 

the extent necessary to ensure that discharge limitations are attained and final remediation levels for 

the receiving surface water streams are not exceeded; long-term groundwater monitoring; and 

continued federal ownership of the FEMP, or portions thereof, to the extent necessary to ensure the 

continued protection of human health and the environment. It should be noted that some changes to 

the selected remedy may occur as a result of the remedial design and construction processes. Such 

changes generally reflect modifications resulting from the engineering design process or the 

identification of changed field conditions during construction activities. 

I 

This ROD provides for the on-property disposal of contaminated materials originating on-site. 

Contaminated materials to be placed into the on-property disposal facility (following any necessary 

demonstration of the attainment of waste acceptance criteria) include: contaminated soil and 

sediment; water and wastewater treatment sludges, spent resins and filter media; miscellaneous rubble 

from the construction, demolition and maintenance of water, wastewater and storm water conveyance, 

equalization, and treatment systems; investigationderived waste from Operable Unit 5 investigation, 

sampling and analysis efforts; miscellaneous waste (Le., respirators, protective clothing, etc. ,) 

generated consequentally to the planning and implementation of remedial actions; and sludges and 

other wastes derived during the conduct of engineering studies (Le., treatability, proof-of-process, 

etc.) on Operable Unit 5 materials. 
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-~ ~- -- ~ ---e- The provisions of this ROD provide no explicit or implicit authorization or approval for acceptance of 

any waste generated from off-site locations into the on-property disposal facility at the FEMP. 

Specifically excluded from this prohibition are laboratory wastes generated at off-site facilities 

resulting directly from the chemical, radiological and engineering analysis of FEMP waste 

materialdcontaminated media or wastes generated at off-site facilities during the conduct of 

treatability or demonstration type studies on FEMP material. 

9.1 KEY COMPONENTS 

The selected remedy consists of 10 key components: soil and sediment; perched water; regional 

groundwater aquifer; storm watedwastewater; treatment .of discharges; measures to minimize 

environmental impacts; institutional controls/monitoring; the corrective action management unit rule; 

cost; and community involvement. Each is discussed below. 

9.1.1 Soil and Sediment 

Soil and sediment exceeding final remediation levels (discussed in Section 9.2) will be excavated with 

conventional construction equipment. Figure 9-1 provides a planning-level estimate of the projected 

footprint of soil and sediment requiring excavation as part of the selected remedy. The exact' 

boundary of required excavation will be established through the completion of a verification sampling 

program prior to field activities. Excavation is projected to generally proceed from the northeastern 

portion of the facility toward the southwest to take maximum advantage of natural drainage patterns to 

minimize the potential for the recontamination of previously excavated areas resulting from contact 

with contaminated runoff. Appropriate mitigative measures will be used during excavation activities 

to minimize the resuspension of dust particles. Excavation will continue until a certification sampling 

program indicates with reasonable confidence that the concentrations of contaminants at the entire site 

are statistically less than the final remediation levels. Excavated areas will be regraded, backfilled (as 
necessary) and a vegetative cover reestablished. Environmental and worker health and safety 

monitoring will be provided during excavation activities. 

Figure 9-1 indicates the need for substantial excavation activities in the former production area. 

Consequently, a necessary integration of remedial activities must take place between Operable Units 3 

and 5 .  The excavation of soil within this area must be properly sequenced with building demolition 

activities. It is envisioned that the excavation of contaminated soil will take place coincidental with 
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~- -~~ ~ ~ _ _ _ _ _ _ _ _ _  0 building foundation and subsurface utility removals. The specific sequencing of remedial activities 

will be developed during the remedial action phase of the project. 2 

3 

Excavated soil will be placed into an on-property engineered disposal facility using conventional 4 

construction equipment. The facility will be situated at a location on the FEMP property which 

location for the disposal facility. The disposal facility will be designed such that the contents are 

placed at or above grade with minimal potential for human or biotic intrusion. The disposal facility 

design will include an engineered lining and capping system to minimize water infiltration and provide 

for the long-term protection of the Great Miami Aquifer. Contaminant-specific waste acceptance 

criteria have been established for the disposal facility (see Section 9.2). Soil exhibiting contaminant 
concentrations which exceed these waste acceptance criteria will be shipped off site for disposal. 

5 

exhibits the best available geology. A field investigation is currently underway to establish the best 6 

7 

8 

9 

10 

11 

12 

Off-site disposal will be conducted consistent with the terms of the Amended Consent Agreement and 

EPA's Off-Site Rule (see Appendix B.5.1 of the Operable Unit 5 FS Report (DOE 1995a). 

13 

In the 14 

event off-site disposal capacity becomes unavailable or cost prohibitive, physical or chemical 15 

techniques will be examined to treat the soil to attain the waste acceptance criteria. Approval will be 

sought from EPA before the application of any soil treatment technology. 

18 

The selected remedy consists of the following key components for soil and sediment: 

Performance of a verification sampling program to establish the specific horizontal and 
vertical boundaries of required excavation to attain the final remediation levels. 

Excavation of site soil and sediment to the extent necessary to attain the final remediation 
levels. Excavation will be performed in such a manner as to minimize the potentid 
short-term impacts to human health and the environment through the implementation of 
mitigative measures such as dust suppression and storm water run-on/runoff control. 

Performance of a certification sampling program following excavation activities to 
. demonstrate that the final remediation levels have been attained. 

Application of DOE'S as low as reasonably achievable (ALARA) principles through the 
use of hand-held instruments to support the verification sampling and excavation 
processes. To the extent economically practical, hand-held instruments will be used to 
reduce the final remediation level for on-propecy soil containing relatively nonleachable 
forms of uranium from 80 ppm to 50 ppm. 

Establishment of waste acceptance criteria for the on-property disposal facility (see 
Sixtion 9.2) for Operable Unit 5 materials. These criteria for include a maximum waste 
acceptance criteria of 1030 ppm of total uranium for the on-property disposal facility. 
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Transportation and on-property disposal of excavated material attahing the waste 
acceptance criteria. ' 

Transportation and off-site disposal of excavated material exceeding the waste acceptance 
criteria. For soil that exceeds the waste acceptance criteria due to the presence of 
nonradiological constituents, cost-effective treatment (e.g., thermal desorption) will be 
applied in order for the soil to meet the criteria. If deemed necessary for excavated 
materials or water treatment residuals that exceed the waste acceptan= criteria for 
radiological constituents, treatment will be applied in order for the material to meet the 
criteria. 

Continuation of efforts to examine and apply, where practical, emerging technologies 
pertaining to treatment of soil and sediment. These technologies will include potential 
methods to reduce the quantity of materials requiring disposal in the on-property facility 
provided they are demonstrated to be cost effective and implementable. Engineering 
studies will be performed on two emerging technologies to assess their viability for 
application to the Operable Unit 5 remedy: soil amendment with phosphate additives and 
physical separation techniques. 

Continuation of efforts to examine and apply, where practical, throughout the duration of 
remedial activities, new methods or technologies to mitigate environmental releases 
occurring as a result of the implementation of remedial actions. 

Site-wide restoration of impacted areas following excavation and certification sampling. 
Restoration will include regrading to blend with the surrounding topography and to 
promote positive drainage, seeding, fencing, and reestablishment of wetlands, as required. 

Operable Unit 5 soil and sediment excavation and interim storage will be conducted 
consistent with the requirements of the EPA-approved Removal Action 17 Work Plan 
(Improved Storage of Soil and Debris) until such time as the appropriate Operable Unit 5 
remedial design is approved by EPA. The Operable Unit 5 remedial design deliverable 
addressing soil management practices during remedial action will contain the final strategy 
for excavation and interim storage/staging of contaminated materials originating from 
Operable Unit 5. At that point, Removal Action 17 will be terminated and soil and 
sediment excavation activities will be conducted in accordance with the approved remedial 
design plan. 
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9.1.2 Perched Water 38 

Perched water mnes presenting an unacceptable threat (i.e., having a cross-media impact to the Great 39 

Miami Aquifer that would produce concentrations in groundwater exceeding the existing or proposed 

place using conventional excavation equipment. Perched water mnes requiring excavation as part of 

the selected remedy are included in Figure 9-1 which delineates the projected footprint of excavations 

for soil and sediment. Considerations associated with the excavation, staging and soil transportation 
process are as discussed above for soil and sediment. Excavated subsurface soil removed to address 

40 

41 MCLs) to the underlying aquifer will be excavated with the contaminated soil. Excavation will take 

42 

43 

44 

45 



perched water may, if necessary, be temporarily staged at an appropriate location to permit excess 

liquids to drain. Such drainage and water collected during perched water zone removal will be 

transferred to an appropriate treatment facility before discharge. Perched water collected during 

excavation operations at the fire training area and the sludge drying beds at the sewage treatment plant 

will be segregated and pretreated, if necessary, to address any listed hazardous wastes before joining 

the remaining FEMP wastewater streams. 

Excavated subsurface soil will be placed into an on-property disposal facility. Subsurface soil 

exhibiting contaminant concentrations which exceed the waste acceptance criteria for the disposal 

facility will shipped off site for disposal. Considerations,for the on-property disposal of contaminated 

material are as previously discussed for soil and sediment. 

. 

In the event field conditions preclude the ability to effectively implement the excavation option to 

address a given perched water zone, limited application of pumping or trenching may be used to 

attain necessary remediation levels. 

The selected remedy consists of the following key components for perched water: 

Excavation of perched water zones necessary to ensure the continued protection of the 
regional groundwater aquifer. 

Disposition of the excavated soil generated during the removal of the impacted perched 
zones in a manner consistent with the methods defined above for soil. 

Treatment, as required, of contaminated perched water and storm water collected during 
excavation operations. 

9.1.3 Regional Groundwater Aauifer 

Areas of the Great Miami Aquifer exceeding final remediation levels (see Section 9.2) will be 

restored through extraction methods. The areas of the aquifer requiring remediation are identified in 

Figure 9-2. Modeling conducted to support the FS identified the need for 28 extraction wells 

distributed across the affected areas of the aquifer. These 28 wells are divided into four extraction 

well systems and are identified in Figure 9-3. The final number and configuration of these extraction 

wells will be established during remedial design. 
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The FEW presently has an extraction-well network located at the leading edge of the South Plume, 

installed as part of a removal action. These wells are an integral part of the required recovery well 

system for the selected remedy. The FEMP is in the process of installing additional extraction wells 

in the South Field that are part of the system contemplated by the selected remedy. 

Modeling conducted to date suggests that a combined maximum pumping rate of 4O00 gpm from the 

extraction well system will be required for up to 27 years to fully attain the final remediation levels 

throughout all portions of the aquifer. The DOE has committed, as part of the selected remedy, to 

examine enhancement technologies to improve upon the extraction well system described in the FS. 

One such technique is reinjection of treated or clean water into the aquifer to enhance the flushing 

effect. Such a technique may reduce the projected time period to achieve full aquifer restoration. 

Enhancement techniques will be examined during remedial design and will be applied only with the 

specific approval of EPA. 

The selected remedy consists of the following key components for regional groundwater: 

Extraction of Contaminated groundwater until such time as final remediation levels are 
attained at all points in the impacted areas of the Great Miami Aquifer. 

Performance of an engineering study to examine the viability of applying reinjection 
techniques to enhance contaminant recovery from the aquifer system. Application of 
reinjection to groundwater restoration activities where established to be economically and 
technically viable. 

Collection of recovered groundwater for treatment and/or discharge to the Great Miami 
River .or reinjection (if deemed appropriate). 

9.1.4 

The FEMP maintains a storm water collection system which includes conveyance systems and 

retention basins. This system is designed to prevent con taminatPn storm water from entering the 

SSOD and Paddys Run. As part of the selected remedy, the FEMP will continue to operate this 

system until such time as soil final remediation levels are attained on a site-wide basis or until jointly 

deemed unnecessary by DOE and EPA. 

Sanitary and process wastewater continue to be generated at the FEMP as a result of the occupancy of 

the site by the work force and due to ongoing cleanup initiatives such as building decontamination. 

Additionally, process wastewater is anticipated to be generated as a consequence of the 
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implementation of remedial actions for Operable Unit 5 and the other four operable units. The FEMP 
will continue to collect and direct this wastewater for treatment, as necessary, as part of the selected 

remedy. 

The selected remedy includes the following key components for storm water and wastewater: 

Collection of contaminated storm water, using existing FEMP retention basins, as 
necessary during the implementation of site-wide remedial actions to minimize discharges 
of contaminane to Paddys Run and the resultant impacts to the regional aquifer. 
Sedimentation sludges from the basins will be dewatered to the extent necessary and 
placed into the on-property disposal facility. In the event a portion or all of these sludges 
exceed the waste acceptance criteria for the disposal facility they will be transported off 
the site for disposal at an appropriate facility. Sludge treatment will be applied only with 
the approval of EPA. 

Collection and treatment, as required, of wastewater generated during the conduct of 
remedial actions at all FEW operable units. 

9.1.5 Treatment of Discharge 

The FEMP will construct and operate the treatment facilities necessary to attain mass-based discharge 

limits to the Great Miami River. Storm water, wastewater and groundwater will be treated in existing 

and expanded facilities such that the weekly average concentration in the combined discharges to the 

river does not exceed the final remediation levels for surface water in Paddys Run or the Great Miami 

River (see Section 9.2). Additionally, treatment will be applied such that the total mass discharge of 

uranium to the river through the outfall line does not exceed 600 pounds per year. Available 

wastewater treatment capacity will be applied first to highest concentration streams to effectively 

minimize the concentration and mass of uranium present in the blended effluent discharged to the 

Great Miami River. 

Treatment sludges will be placed into the on-property disposal facility to the extent they attain the 

waste acceptance criteria for the facility. Sludges not attaining the waste acceptance criteria will be 

transported off site for disposal. Off-site disposal will be conducted consistent with the terms of the 

Amended Consent Agreement and EPA's Off-Site Rule. In the event off-site disposal capacity 

becomes unavailable or cost prohibitive, physical or chemical techniques will be examined to treat the 

sludges to attain the waste acceptance criteria. Approval will be sought from EPA before the 

application of any sludge treatment technology. 
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The selected remedy includes the following key components for treatment of discharges: 1 

Treatment of collected storm water, wastewater, and recovered groundwater before 
discharge to the .Great Mimi River to the extent necessary so as not to exceed final 
remediation levels for surface water in the Great Miami River. 

Treatment of the necessary wastewater, storm water and groundwater to ensure that the 
maximum annual mass discharge of uranium to the Great Miami River from the FEMP 
effluent does not exceed 600 pounds. 

Expansion of the advanced wastewater treatment facility within the confines of existing 
Building 51. Utilization of this treatment capacity to first address the highest 
concentration wastewater streams to effectively minimize the concentration and mass of 
uran,ium present in the blended effluent discharged to the river. 

Disposal of treatment sludges generated from site wastewater, storm water and 
groundwater treatment activities which meet the waste acceptance criteria in the 
on-property disposal facility. Conventional sludge thickening and dewatering techniques 
will be applied to the sludges to the extent necessary to facilitate placement in the 
on-property disposal facility. 

Disposal of treatment sludges which do not attain the waste acceptance criteria for the 
on-property disposal facility at an appropriate off-site disposal facility. 

9.1.6 Measures to Minimize Environmental ImDacts 

All practical measures will be employed to minimize environmental impacts during implementation of 

the Operable Unit 5 remedial action. DOE has factored environmental impacts into the 

decision-making process for the remedial action as discussed below. 

Measures to minimize environmental impacts to on-property natural resources (e.g., wildlife and 

wildlife habitat, wetlands, floodplains, surface water, groundwater) have been identified in the final 

Operable Unit 5 FS Report and Proposed Plan. Remedial activities are not expected to alter flow 

patterns or uses of the 100- and 500-year floodplain of Paddys Run at the FEMP. The 

implementation of engineering and/or natural controls (e.g., silt fences and hay bales) will minimize 

indirect impacts such as runoff and sediment deposition to the floodplain. 

Impacts to on-property vegetation and wildlife habitat will result from the removal of contaminated 

soil and sediment and construction of support facilities. Approximately 115 acres of on-property 

grassland will be impacted and later restored by revegetation. 
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Approximately 7.5 acres of early to mid-successional woodlands, 16.5 acres of riparian habitat along 

1375 feet of Paddys Run, and 50 acres of pine plantation will be impacted. These impacts will be 

offset by implementing mitigative measures such as revegetation with native tree species in 

consultation with appropriate federal and state agencies. 

Because habitat of the Sloan’s crayfish, listed as threatened in Ohio, could be impacted from 

increased sediment load into Paddys Run, control measures will be used to minimize the impact of 

sediment deposition to Sloan’s crayfish habitat. If necessary, Sloan’s crayfish will be relocated . 

upstream of remedial activities in pooled sections of Paddys Run. 

A total of approximately 10 acres of wetlands will be impacted as a result of the implementation of 

the Operable Unit 5 Remedial Action. Mitigation for wetland impacts will be determined using the 

Section 404 (b)(l) guidelines of the Clean Water Act. The need for compensatory mitigation will be 

determined after all practicable steps to avoid and minimize adverse impacts to wetlands have been 

applied. 

To avoid impacts to cultural resources, Phase 1 and 2 archaeological surveys will be performed to 

determine the presence of historic and pre-historic (archaeological) sites eligible for the National 

Register of Historic Places. If a remedial action is found to have an adverse impact, consultation with 

the Advisory Council on Historic Preservation and the State Historic Preservation Office would be 

required under the National Historic Preservation Act, Section 106, process. If an adverse impact to 

a cultural resource cannot be avoided, a memorandum of agreement or programmatic agreement 

would be negotiated among the Advisory Council, the State Historic Preservation Office, and DOE 

which will identify mitigative measures. 

. 

The natural resource Trustees for the FEMP site include the Department of the Interior, DOE, and 

OEPA. The Trustees’ role is to act as guardian for natural resources at or near the FEMP site that 

may have been injured as a result of a release of a hazardous substance or an oil spill. Negotiations 

with the Trustees are ongoing. Input from the Trustees is anticipated to be factored into the natural 

resource mitigation activities contemplated by the Operable Unit 5 selected remedy. 
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9.1.7 Institutional Controls/MonitorinP; 

One element of the selected remedy that will be used to ensure protectiveness is institutional controls, 

including continued access controls at the site during the remediation period, alternate water supplies 

to affected residential and industrial wells, continued federal ownership of the disposal facility and 

necessary buffer zones, and deed restrictions to preclude residential and agricultural uses of the 

remaining regions of the FEMP property. Additionally, proper notifications, as mandated by 

CERCLA, will be provided before the transfer of any federal real property which is known to contain 

or have been used in the processing of hazardous substances. These measures will minimize the 

potential for human exposure to contaminated soil and groundwater during the implementation of 

site-wide remedial actions, and to the contaminated material contained in the on-property disposal 

facility following completion of remedial activities at the site. Specific institutional control measures 

to be implemented at the site will be established during the remedial design and remedial action 

processes and will continue until deemed inappropriate by both DOE and EPA, following consultation 

with the State of Ohio. 

Long-term environmental monitoring will also be conducted as part of the selected remedy. This 

monitoring will be designed to detect and quantify, to the extent practical, releases from the site 

attributable to the implementation of remedial actions and will include monitoring of the air, surface 

water and groundwater pathways. Monitoring devices providing real-time or near real-time data will 

be evaluated and applied, if practical. Monitoring will also be conducted following the completion of 

remedial actions to assess the continued performance of the remedy; groundwater monitoring will be 

continued for, at a minimum, the area of the disposal facility. The type and frequency of monitoring 

activities will be established during remedial design, with necessary modifications to the program 

applied during or following remedy implementation. 

Long-term maintenance will be provided as part of the selected remedy for the on-property disposal 

facility to ensure the continued protectiveness of the remedy. Additionally, reviews will be conducted 

every five years by EPA to evaluate the effectiveness of the remedy and the continued attainment of 

the media-specific final remediation levels (see Section 9.2). If, upon such review, it is the judgment 

of EPA that additional action or modification of remedial actions is appropriate in accordance with 

Section 104 or 106 of CERCLA, DOE may be required to implement additional actions or modify the 

existing action. 0 
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The selected remedy includes the following key components for institutional controls and monitoring: 
2 

3 

4 

Continuation of access controls at the FEMP, as necessary, during the conduct of 
remedial actiow. Property ownership will be maintained by the federal government of the 
area comprising the disposal facility and associated buffer areas. 

Maintenance of remaining portions of the FEMP property (outside the disposal facility 
area) under federal ownership or control (e.g., deed restrictions) to the extent necessary 
ensure the continued protection of human health commensurate with the cleanup levels 
established by the remedy. If portions of the F E W  property are transferred or sold at 
any future time, restrictions will be included in the deed, as necessary, and proper 
notifications will be provided as required by CERCLA. 
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to 8 
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10 

11 

12 

13 . .  
Maintenance ofthe on-property disposal facility will be performed to ensure its long-term 
performance and the continued protection of human health and the environment. . 

Conduct an environmental monitoring program during and following remedy 
implementation to assess the short- and long-term effectiveness of remedial actions. 

Provision of an alternate water supply to domestic, agricultural and industrial users 
relying upon groundwater from the area of the aquifer exhibiting concentrations of 
contaminants exceeding the final remediation levels. The alternate water supply will be 
provided until such time as the area of the aquifer impacting the user is certified to have 
attained the final remediation levels. 

14 

15 

16 

17 

18 

19 

P 

21 

22 

9.1.8 Corrective Action Management Unit Rule 26 

The CAMUs and Temporary Units (TUs) Final Rule (58 FR 8658 et seq, Vol. 58, No. 29, 27 

February 16, 1993, codified at 40 CFR 5260.10 and 40 CFR 5264.552),was promulgated to meet the 

objectives of a cleanup program under RCRA, as amended. Management of remediation (and 

investigation) waste within a CAMU is not subject to the strict RCRA Subtitle C requirements. 

28 

29 

30 

Specifically, waste management activities within a CAMU are not subject to LDRs and MTRs. As 31 

defined at 40 CFR 5260.10, remediation waste includes "all solid and hazardous wastes, and all 

media (including groundwater, surface water, soils, and sediments) and debris, which contain listed 

hazardous wastes, or which themselves exhibit a hazardous waste characteristic that are managed for 

the purpose of implementing corrective action requirements . . . under RCRA. " Remediation waste 

"may originate only from within the facility boundary, but may include waste . . . [from] releases 

beyond the facility boundary" (i.e., on site under CERCLA). 

. 

The CAMU rule is identified as an applicable requirement for Operable Unit 5 (Appendix B, 

Table B-3). The seven criteria stated at 40 CFR §264.552(c) were used to designate the CAMU for 

the selected remedy (see Appendix B y  Section B.l of the Operable Unit 5 FS Report.) The 

32 

33 

34 

35 

36 

37 

38 

39 
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boundaries of the C A W  are designated to be coincident with the FEMP property boundaries and 

encompass the on-property engineered disposal facility. Consolidation or management of on-site 

remediation wastes into or within the CAMU will not constitute the creation of a unit subject to 

MTRs [OAC 374568411 and 265.301(a)] and will not invoke LDRs (OAC 3745-59 and 

40 CFR $268.40 through .44). 

Site-specific risk-based concentration standards have been employed to establish 1) final remediation 

levels to determine the extent of remediation, and 2) waste acceptance criteria of the on-property 

engineered disposal facility for consolidation of those remediation wastes which are to be managed on 

property. These site-specific remedial action objectives and cleanup levels are defined for the 
selected remedy in Section 9.2. Wastes that exhibit the characteristics of reactivity, ignitability, or 

corrosivity will not be placed in the on-property engineered disposal facility. The design, 

groundwater detection and closure requirements for the engineered on-property disposal facility will 

be finalized through the Operable Unit 2 remedial design process. 

9.1.9 Cost 
Table 9-1 presents the estimated costs for the selected remedy. The construction costs include: 

verification surveys to establish the boundaries of excavation; the excavation of contaminated soil and 

sediment; storm water controls; installation of the groundwater extraction system; expansion of the 

FEMP wastewater treatment facility; construction of the on-property disposal facility; and 

backfillinghegrading following attainment of final remediation levels. Operations and maintenance 

costs include: the labor, materials, fuel, utilities, chemicals and parts required to operate and 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

P 

maintain remedial systems; and transportation and disposal of contaminated materials. 

Post-remediation costs include: the decon tamination and demolition of remediation facilities; 

decontamination and fiee-release of equipment; and long-term monitoring. 

The estimated present worth costs are based upon a discount rate of 2.8 percent with a projected 

P 

2p 

25 

26 

27 

duration of soil cleanup of 22 years and an estimated 27-year period to restore the Great Miami 

Aquifer. The total project cost including escalation assumes that funding is provided on an annual 

basis with the application of an annual escalation rate of 3.7 percent. 

28 

29 

30 

31 
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TABLE 9-1 

ESTIMATED COSTS FOR THE OPERABLE UNIT 5 SELECTED REMEDY 

Construction $430,000,000 
Operation & maintenance $340,000,000 
Postremediation $ 70.000.000 

Total cost 
(constant 1995 dollars) 

Present-worth cost 

Total cost with escalation 

$840,000,000 

$5 80,000,000 
$2,110,000,000 

9.1.10 Communitv Involvement 

The DOE and EPA are committed to continuing the active community involvement program currently 
in place at the FEMP throughout the duration of remedial activities at the site. This program will 

include: public meetings; public comment periods (as needed); newsletters; tours; and small focused 

group sessions assessing specific cleanup issues. 

9.2 REMEDIAL ACTION OBJECTIVES AND CLEANUP LEVELS 

Remedial action objectives were developed in accordance with the NCP and EPA guidance with the 

intention of setting goals to ensure the protection of human health and the environment. The 

objectives are designed to mitigate the potential adverse effects of site contaminants present in 

environmental media. 

The remedial action objectives for Operable Unit 5 include eliminating, or reducing to acceptable 

levels, the potential for human or ecological receptors to come into contact with contaminated 

environmental media and prevention of off-property migration of contaminants in excess of the 

contaminant-specific final remediation levels. From these objectives, final remediation levels were 

developed for each of the environmental media to ensure that remedial actions reduce the projected 

risk to humans and ecological receptors to protective levels consistent with anticipated future uses of 

the land or water. 
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While it is not the intent of this decision document to establish a future land use for the FEMP 

property, final remediation levels have been defined as part of the selected remedy for each of the 

environmental media. These final remediation levels establish the permissible concentration of 

contaminants which could remain at the site following the completion of remedial actions. The 

remaining (or residual) concentrations of these contaminants will present a potential for exposure and 

risk to future users of the FEMP. The degree of exposure and risk associated with these remaining 

concentrations would be directly linked to the type and duration of future land use of the facility. 

Future land uses contemplating more direct contact for longer intervals, such as residential farming, 

would be expected to yield a higher calculated exposure and risk than would future uses which 

involve less opportunities for long-term exposure, such as recreational use of the FEMP. 

The Fernald Citizens Task Force has made the following recommendations for consideration by the 

DOE regarding the future use of the FEMP property: 

The area of the FEMP containing the disposal facility and associated buffer zone remain 
under the continued ownership of the federal government 

The remaining portions of the FEMP property be made available for uses that are 
the most beneficial to the surrounding communities 

Any agricultural or residential uses of the FEMP property be prohibited. 

Consistent with these recommendations, the final remediation levels presented in Tables 9-2 through 

1 
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5 
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19 
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9-5 have been designed to attain the following postremediation risk levels: 24 

25 

A carcinogenic risk level of lo5 and a HI of 1 to an off-property farmer m 
27 

28 

29 

w) 

31 

32 

A carcinogenic risk level of 
property 

and a HI of 1 for recreational users of the FEMP 

A carcinogenic risk level of 10-6 and a HI-of 1 for trespassers in the disposal facility area. 

The final remediation levels for the individual carcinogenic contaminants presented in Table 9-2 for 

on-property soil represent the 1 x lo6 ILCR level to a hypothetical undeveloped park user. For the 

noncarcinogenic constituents, the final remediation levels for each constituent present in on-property 

soil represent a concentration equivalent to a HQ of 0.2 to a hypothetical undeveloped park user. 

identified in Table 9-2, final remediation levels are presented for on-property soil for uranium present 

33 

34 

35 

As 36 

37 0 . in both leachable and relatively nonleachable forms. Soil exhibiting relatively leachable forms of 38 
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uranium have been detected within the former production area beneath the retired processing 

buildings. For on-property soil exhibiting less leachable forms of uranium, the final remediation level 

is 82 ppm of uranium. For soil exhibiting these less leachable forms of uranium, the selected remedy 

has adopted an ALARA goal of 50 ppm of uranium in soil. The FEMP will apply available hand- 

held instrumentation to help guide excavation and assist in identifying any isolated areas of higher 

contamination to help attain this ALARA goal. 

The final remediation levels for off-property soil represent the 1 x 

uranium) to the resident farmer receptor for individual carcinogenic constituents. The final 

remediation levels for noncarcinogenic constituents potentially present in off-property soil represent 

ILCR level (3.5 x lo-’ for 

the concentration equivalent to a HQ of 0.2 to a resident farmer receptor. 

It should be noted that the constituents identified in Table 9-2 for on and off-property soil are not 

uniformly distributed across the site. Available data indicate that many of these constituents are 

exclusively located in soil within the former production area close to the generating source. 

Verification and certification sampling programs conducted as part of remediation will be designed to 

accommodate the relative spatial distribution of each of these site-introduced contaminants. 

- 

Operable Unit 5 is the fourth of the five FEMP operable units to proceed through the remedy 

selection process. The three FEMP operable units (Le., 1, 2 and 4) preceding Operable Unit 5 

similarly established soil remediation levels in their RODS for the constituents of concern occurring 

within the respective boundaries of these source operable units. The final remediation levels in these 

RODS were derived .on the basis of operable unit-specific information regarding the physical, 

chemical, radiological and geochemical characteristics of the contaminants and the environmental 

setting in which they reside. Where the final soil remediation level for a specific constituent 

established through the Operable Unit 5 remedy decision process is more restrictive (i.e., lower) than 

that defined in an individual ROD for Operable Units 1, 2 or 4, the final Operable Unit 5 remediation 

level will serve as the soil cleanup criteria within the boundary of the source operable unit. 
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TABLE 9-2 

FINAL REMEDIATION LEVELS FOR SOIL 

on-property Off-property 
Constituent Final Remediation Levels Final Remediation Levels 

Radionuclides (Pcig) 
Cesium-137+ Id 
Neptunium-237 + Id 
Lead-210+2d 
Plutonium-238 
Pl~tOniUm-239/240 
Radium-226+8d 
Radium-228 + Id 
StrOntium-90+ Id 
T€!ChIletiUm-99 
Thorium-228 +7d 
Thori~m-230 
Thorium-232 + 1 w  
Uranium, total &=325 L./kg) (ppm) 
Uranium, total &= 15 L/kg) (ppm) . CMCals(mglkg) 
Acetwe 
Antimony 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 

Benzooan-e 
B=4a)PYme 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Bis(2chloroisopropyl)ether 
Bis(24ylhexyl)phthalak 
Boron 
Bromodichloromethane 
Bromoform 
Bromomethane 
cadmium 
Carbazole 
Carbon disulfide 
Carbon tetrachloride 

Beryllium 

, FER\CRU5\RODWCM\9-2.1BL\Auyst1. 195% 7:53pm 

1.4 x loo 
3 . 2 ~  loo 
3.8x Id 
7.8x I d  
7.7 x I d  
1.7 x 1 0  
1.8x loo 
1 . 4 ~  I d  
3 . 0 ~  I d  
1.7 x 14 
2.8 x 102 
1.5x loo 
8.2 x lol 
2.0x 10' 

4.3 x la' 
9.6 x I d  
1.3 x l@' 
1.3 x l@' 
1.2 x lo' 
6.8 x la' 
8.5 x 102 
2.0 x 10' 
2.0x 16 
2.0x I d  
2.0 x 102 
1 . 5 ~  loo 
4.2 x ld 
8 . 2 ~  le 
7.4 x I d  
4.0 x 100 
3.1 x Id 
8.2x I d  
8.2 x lol 
1.2x I d  

2.1 x loo 
5 . 0 ~  I d  

9-19 

8.2x lo-' 
4.9 x l@' 
2.2 x loo 
9.3 x loo 
9.0 x loo 
1.5 x loo 
1 . 4 ~  loo 
6.1 x lo1 

1.5 x loo 

1 . 4 ~  loo 

NA 

1.ox loo 

8.Ox 10' 

5.ox 10' 

4.3 x lo-' . 

6.1 x lo-' 
4 . 0 ~  1C2 
4.0 x 1G2 
9.6 x le 
1.2x 102 
4.3 x lo-' 

9.ox 1c2 

9.0 x lo2 

2.0 x lo-' 

1.6 x lo-' 

1.6 x lo-' 

6 . 2 ~  lo-' 

2.6 x 10' 
4.0 x loo 

1.6 x 1 4  
2.4 x lo-* 
9.1 x 10' 
3.1 x loo 
6.2 x loo 

1.8 x lo-' 

. .  

9.1 x 1c2 



on-property Off-property 
Final Remediation Levels Final Remediation Levels 

Chloroform 
chromium VI 

Cobalt 

copper 
Cyanide 
Dibenm(a,h@thracme 
3,3'-Dkhlorobtmzidine 
1,2-Dichloroethane 
1,l-Dichloroethene 
Dieldrin 
Di-n-octy lphthalate 
Ethylbenzene 
Fluoride 
H q t a c h l o d b e a u o h  
Hqtachlodbenw-p-dioxb 
Indeno(l,2,3Cd)pyrene 
Lead 
Manganese 
Mercury 
Methyl-2-phone 
Methylene chloride 
4Methylphenol 
Molybdenum 
Nickel 
4Nitroanaline 
N-nitmaadiphen y lamhe 
N-nitmsodiprop y lamhe 
o c t a c h l d ~ h  
octachlorodibenw-p-dioxin 
Pentachlorophenol 
selenium 
silver 
Tetrachloroethene 
Thallium 

1.9 x 10' 
3.4x loz 
4.5 x I d  

2.0 x I d  
7.4x I d  
2.2 x I d  
1.2x I d  
2.0 x loo 
5.5 x 10' 

3 . 0 ~  102 

1.6 x 10' 
4.1 x 10' 
1.5 x 10* 

5.1 x I d  
7.8 x la' 
8 . 8 ~  104 
8 . 8 ~  10-4 

4.0 x 102 
4.6 x I d  

2.5 x I d  

2.5 x Id 
2.9 x I d  
1.5 x la' 
1.5 x 102 
5.1 x 10' 

8.8 x lU3 
8.8 x lC3 
2.3 x loo 
5.4x I d  
2.9 x l@ 
3.6 x loo 
9.1 x 10' 

1.1 x I d  

2.0 x 10' 

7.5 x loo 

3.7 x lo' 

2.0x 10' 

9-20 

3.8 x lC2 
1.9 x loo 
5.0 x 10' 

1.6 x 10' 
2.6 x 10' 
2.0 x 10' 
8 . 0 ~  10' 

1.1 x 10' 

1.6 103 
2.0 x 10' 

5.9 x 102 

2.0 x 10' 

1.3 x 10' 

8.8 x lC3 

1.0 1 0 3  

5.0 105 
5.0 1 0 5  

8.5 x 102 

1.6 x 1C2 
4.0 x 102 
1 . 4 ~  I d  
3.0 x 10' 

6.3 x 10' 
2.7 x 10' 
1.3 x 10'' 

8.0 x 10' 
1.3 x 10' 

9.4 x 10' 

3.4 x 10' 

2.0 x 10' 
1.0 10-5 
1.0 105 
9.7 x 10' 

1.ox loo 
1.ox loo 
1.ox loo 

2.5 x loo 
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TABLE 9-2 
(Continued) 

Constituent 
On-Property 0 ff-Property 

Final Remediation Levels Final Remediation Levels 

Chemicals (Cont.) (mg/kg) 
Toluene 
Tributyl phosphate 
1,1,2-Trichloroethade 
Trichloroethene 
Vanadium 
Vinyl chloride 
Xylenes, total 
zinc 

1.ox 16 

4.3 x 100 
2.5 x l@ 

2.5 x lo* 
5.1 x I d  
1.3 x 10-1 
9.2 x 16 
1.2 x 1 6  

2.7 x 10' 
2.9 x loo 
1.9 x 10-1 
1.5 x loo 
5.8 x 10' 

4.0 x 102 
8.2 x 10' 

. .  

2.3 x 10-3 

a K, = leaching coefficient 
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TABLE 9-3 

FINAL REMEDIATION LEVELS FOR GREAT MIAMI AQUIFER GROUNDWATER 

Constituent Final Remediation Levels 

Radionuclides (pCiL) 

Neptunium-237( + Id) 

Radium-226( + 8d) 
Radium-228( + Id) 2.0x 10' 

Technetium-99 9.4 x I d  

Thorium-230 1.5 x 10' 

Thorium-232 + (10d) 1.2 x 10' 

Uranium, total (mg/L) 2.0 x 

Alphachlordane 2.0 10-~ 

Antimony 6.0 10-~ 

Aroclor-12% 2.0 x lP 

drSeniC 5.0 x lo-2 

Barium 2.0x 10' 

Benzene 5.0 10-~ 

Beryllium 4.0 10-3 

Bis(2-chloroisopropyl)ether 5.0 10-3 

Bis(2ethylhexyl)phthalate 6.0 

Boron 3.3 x 10-l 

Bromodichloromethane 1.0 x 10-l 

Bromomethane 2.1 x 

1.0 x 10' 

2.0 x 10' 

Strontium-90( + Id) 8.0 x 10' 

Thori~m-228( + 7d) 4.0 x 10' 

Chemicals (mgL)  

1.4 x Cadmium 
Carbazole 1.1 x 
Carbon disulfide 5.5 10-~ 

1.0 

1.0 x 10-I 
Chloroethane 

Chloroform 
Chromium VI 2.2 x 
Cobalt 1.7 x 10-I 

, .  
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TABLE 9-3 
(Continued) 

Constituent Final Remediation Levels 
Chemicals (Cont.) (mg/L) 

copper 
1 , l-Dichloroethane 

1 , l-Dichloroethene 

lY2-Dichloroethane 

Fluoride 

Lead 

Manganese 

Mercury 

Methylene chloride 

4-Methylphenol 

Molybdenum 

. Nickel 

Nitrate 

4-Ni trophenol 

Octachlorodibenzo-p-dioxin 

Selenium 

Silver 

2,3,7,8-Tetrachlorodibenzo-pdioxin 

Trichloroethene 

Vanadium 

Vinyl chloride 

Zinc 

1.3 x 10' 

2.8 x 10-1 

7.0 x 10-3 

5.0 x 10-3 

2.0 10-3 

2 . 0 ~  10-3 

5.0 10-3 

8.9 x 10-1 

9.0 x 10-1 

2.9 x 1C2 

1 .ox  10-1 

1.ox 10-1 

1.1 x 10' 

3.2 x 10-' 

1 . 0 ~  10-7 

5.0 x 10-2 

5.ox  10-2 

1 . 0 ~  10-5 

5 . 0 ~  10-3 

2.0 10-3 

3.8x 10-2 

2.1 x 10-2 
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TABLE 9-4 

FINAL REMEDIATION LEVELS FOR SURFACE WATER IN PADDYS RUN AND THE 
GREAT MIAMI RNER’ 

Constituent Final Remediation Levels 

Radionuclides (pCi/L) 

Cesium-137+ Id 

Neptunium-237+ Id 

Lead-210 + 2d 

Plutonium-23 8 

Plutonium-23 91240 

Radium-226 + 8d 

Radium-228 + Id 

Strontium-90+ Id 

Technetium-99 

Thonum-228+7d 

Thorium-230 

Thorium-232+ 10d 

Uranium, total (mg/L) 

Chemicals ( m a )  

Alphachlordane 

Antimony 

Aroclor-12% 

Aroclor-1260 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)p yrene 

Beryllium 

Bis(2chloroisopropyl)ether 

Bis(2ethylhexyl)phthalate 

Bromodichloromethane 

Bromomethane 

Cadmium 

Chloroform 

1.0 x 10’ 

2.1 x 102 

1.1 x 10’ 

2.1 x 102 

2.0 x 102 

3.8 x 10‘ 

4.7 x 10’ 

4.1 x 10‘ 

1.5 x lo2 

8.3 x 10’ 

3.5 x I d  

2.7 x 10’ 

5.3 x lo-’ 

3.1 x lo4 

1.9 x 10” 

2.0 x lo4 
2.0 x lo4 

4.9 x 10-2 

1.0 x 102 

1.0 x 10-3 

1.0 10” 

1;2 10” 

8.4 10-3 

2.8 x 10-’ 

2.8 x lo-’ 

2.4 x lo-’ 
1.3 x le 
9.8 10” 

7.9 x 10-2 
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TABLE 9-4 
(Continued) 

Constituent Final Remediation Levels 

Chemicals (Cont.) (mgK) 

Chromium VI 1.0 x 10-2 

Copper 1.2 x 1 0 2  

Cyanide 1.2 x 10-2 

Dibenzo(a,h)anthracene 1.0 10-3 

3,3-Dichlorobenzidene 7.7 10-3 

Di-n-butylphthalate 6.0 x loo 

1,l-Dichloroethene 

Dieldrin 

Di-n-octylphthalate 

Fluoride 

Lead 

Manganese 

Mercury 

Methylene chloride 

4-Methylphenol 

Molybdenum 

Nickel 

Nitrate 

4-Nitrophenol 

Selenium 

Silver 

Tetrachloroethene 

1 , 1 , 1-Trichloroethane 

1,l ,2-Tricholoroethane 

Vanadium 

Zinc 

The point of compliance is outside the mixing zone. 

1.5 x 10-2 

2.0 10 -~  

5.0 10-3 

2.0 x 100 

1.0 x 10-2 

1.5 x 100 

2.0 x 104 

4.3 x 10-1 

2.2 x 100 

1.5 x 100 

1.7 x 10-' 

2.4 x 1 8  

7.4 x I d  

5.0 10-3 

5.0 10-3 . 

4.5 x 10-2 

1.0 10" 

2.3 x lo-' 

3.1 x 10' 

1.1 x 10-1 
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FOR SEDIMENT 

Constituent Final Remediation Levels 
Radionuclides (pCi/g) 

Cesium-137( + Id) 

Neptunium-237( + Id) 

Lead-210( +2d) 

Plutonium-238 

Plutonium-239/240 , 

Radium-226( + 8d) 

Radium-228( + Id) 

Strontium-90( + Id) 

Technetium-99 

Thorium-228( + 7d) 

Thorium-230 

Thonum-232( + 10d) 

Uranium, total (mgkg) 

Chemicals (mg/kg) 

Aroclor- 1254 

Aroclor-1260 

ArSeXliC 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Benzo(k) fluoranthene 

Beryllium 

Bis(2ethylhexyl)phthalate 

Bromoform 

Cadmium 

Carbazole 

Chromium VI 

Chrysene 

Cobalt 

Indene( 1,1,2-cd)-pyrene 
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7.0 x loo 

3 . 2 ~  101 

3.9 x 102 

1.2 x I d  

1.1 x I d  

2.9 x loo 

4.8 x loo 

7.1 x I d  

2.0 x 16 

3 . 2 ~  loo 

1.8 x 104 

2.1 x 102 

1.6 x loo 

6.7 x 10' 

6.7 x lo-' 

9.4 x 10' 

1.9 x 102 

1.9 x 10' 

1.9 x 102 

1.9 x I d  

3.3 x 10' 

5.0 x Id 

1.6 x ld 

7.1 x 10' 

6.3 x IO* 

3 . 0 ~  I d  

1.9x 104 

3.6 x 104 

1.9 x I d  
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(Con ti nued) 
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Constituent Final Remediation Levels 

Chemicals (Cont.) (mg/kg) 

Manganese 

4-Methyl-2-pentanone 

N-Nitrosodipheny lamine 

Phenathrene 

Thallium 
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4.1 x Id 
2.1 x Id 
2.6 x 1d 
3.0 x 10-3 

8.8 x 10' 
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The final remediation levels for the Great Miami Aquifer (Table 9-3) represent the Safe Drinking 

Water Act MCLs or, in the absence of MCLs, the 1 x 1VS ILCR or HQ of 0.2 values for individual 

constituents through the d r i g  water pathway. The final remediation levels for surface water and 

sediment represent the 1 x 1W ILCR or HQ of 0.2 values for individual constituents to recreational 

users of surface water resoufces or consumers of meat and milk irrigated/watered with flows from the 

Great Miami River and/or Paddys Run. 

Additionally, a key component of the remedy is the establishment of waste acceptance criteria for the 

on-property disposal facility. These criteria are defied in Table 9 4 .  The waste acceptance criteria 

were derived to establish mass-based or activity-based operational limits for soil or sludge 

contaminant concentrations to ensure the longerm protection of the Great Miami Aquifer underlying 

and downgradient of the on-property disposal facility. The waste acceptance criteria were derived to 

ensure that the water quality in those portions of the aquifer potentially impacted by the on-property 

disposal facility do not exceed the groundwater final remediation levels over the long term. 

Several of the RCRA constituents shown in Table 94, including a number of the RCRA organic 

solvents, do not have a calculated waste acceptance criteria value (i.e., indicated as solubility or pure 

product in the tables) because the modeling simulations show that these constituents do not have the 

capability to exceed designated Great Miami Aquifer action levels within the 10o0-year simulation 

period, regardless of the starting concentrations for these constituents in the disposal facility. 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1s 

18 

19 

20 

21 

It is recognized that for the organic solvents shown in the tables, the mass balance approach applied 

in the modeling for determbh g the waste acceptance criteria does not consider the potential 

deleterious effects that full-strength solvents can have on the earthen material comprising the disposal 

facility liners or the underlying native clays. Full strength solvents have been proven to cause 

P 

23 

24 

25 

shrinking of clays with a resulting potential for increases in clay liner permeability. As a best 

management practice for these compounds, the FEMP acknowledges that it cannot place any RCRA 
m 

n 

COCs into the disposal facility at concentrations that are incompatible with the clay liners or the 

underlying native clays beneath the liners. To track these concentrations during the excavation 

control surveys, the FEMP will rely on field screening methods to identify the soil that is 

28 

29 

30 

con taminatPll with RCRA organics. This soil will be segregated for treatment before placement in the 31 

on-property disposal facility or shipped for off-site disposal. 
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Additionally, to ensure the protection of the lining and capping system of the disposal facility and to 

provide for the protedion of worker health, the waste acceptance criteria referred to in Table 9-6 has 

been extended to prohibit the receipt of materials exhibiting the characteristics of reactivity, 

ignitability or corrosivity (as defined in RCRA Subtitle C). Materials exhibiting these characteristics 

will be segregated for treatment before placement in the on-property disposal facility or dispositioned 

1 

2 

3 

4 

S 

off site. 6 

7 
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OPERABLE UNIT 5 ON-PROPERTY DISPOSAL FACILITY 
WASTE ACCEPTANCE CRITERIA 

August 1, 1995---- -- -- 

Constituent of Concern Maximum Concentration 

Radionuclides: @Ci/g) 

Neptunium-237 

Strontium-90 

Technetium-99 
Total uranium - (mg/kg) 

Organics (mg/kg): 
1 ,2-Dichloroethane 

Carbazole 
Bis(2-ch1orisopropyl)ether 

' Alpha-chlordane 

Bromodichloromethane 
4-Nitroaniline 
Chloroethane" 

l,l, 1-Trichloroethantf 
1,l-Dichloroethane" 

Carbon tetrachloride" 
Chloroform" 

Methylene chloride" 

Chloromethane" 

Vinyl chloride" 

Tetrachloroethene" 

Trichloroethene" 
1,l-Dichloroethene" 

1,2-Dichloroethentf 

Acetone" 
B enzen ea 
Endrirr" 

Eth ylbenzene" 

Heptachlor" 
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3.12 x 109 

5.67 x 10" 

2.91 x 10' 

1.03 x 103 

* 

7.27 x 104 

2.44 x 10' 

2.89 x 10'' 

9.03 x 10' 
4.42 x lo-' 

3.92 x l@ 
* 
* 
* 
* 
* 
* '  

1.51 x 10'' 

1.28 x 102 

1.28 x 102 
1.14 x 10' 

1.14 x 10' 
* 
* 
* 
* 
* 

. ' '  



TABLE 9-6 FEMP-OSROD-4 DRAFT 
(Continued) August 1, 1995 

Constituent of Concern Maximum Concentration 
~~ 

Organics (Cont.) (mglkg): 
Heptachlor epoxide" 

Hexachlorobutadiene" 
Methoxychlor" 

Methyl ethyl ketone" 

Methyl isobutyl ketone" 

Toluene" 
Toxaphene" 

Xylenes" 

Inorganics (mg/kg): 

Boron 

Mercury" 

Chromium VI" 

Barium" 

Lead" 
Silvef 

* 
* 
* 
* 
* 
* 

1.06 x 1V 
* 

1.04 x l@ 

5.66 x 104 
* 
* 
* 
* 

" RCRA-based constituent of concern 
* Denotes compounds that will not exceed designated Great Miami Aquifer action level within 

1OOO-year performance period, regardless of starting concentration in the disposal facility. 
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10.0 fXATUTORY DETERMINATIONS 

In accordance with the statutory requirements of Section 121 of CERCLA, remedial actions taken at a 

CERCLA site pursuant to Section 104 and 106 must: 

Protect human health and t4e enviropment 

Comply with all ARARs established under federal and state environmental laws (or justify a 
waiver) 

Becost-effective 

Use permanent solutions and alternative treatment technologies or resource recovery 
technologies to the maximum extent practicable 

Satisfy the statutory preference for treatment as a principal element to permanently and 
significantly reduce the toxicity, mobility, and volume of hazardous wastes (or explain why 
this preference cannot be satisfied). 

CERCLA Section 121(c) also requires the use of five-year reviews to determine if adequate protection 

of human health and the environment is being maintained in those instances where remedial actions 
result in hazardous substances remaining on site above health-based levels. 

The subsections below summarize the basis for determum * * g that the selected remedy for Operable 

Unit 5 achieves the CERCLA Sedion 121 statutory requirements listed above. 

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRO NMENT 

The selected site remedy is designed to achieve target land use objectives upon completion of the 

cleanup. The target land use objectives provide the basis for establishing receptor-specific, health- 

protective remediation levels for each environmental media pathway comprising Operable Unit 5. 
These objectives also provide the basis for determum * g the institutional controls necessary to maintain 

the intended land use following completion of the cleanup. For the off-property area, full unrestricted 

use represented by residential farming (the predominant land use of the surrounding area) was 

selected as the target land use objective. On property, a restricted use represented by an undeveloped 

park was seleaed as the target land use objective. 
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The following subsections describe how the risks posed through each environmental media pathway 

(soil and sediment, perched groundwater, Great Miami Aquifer groundwater, and surface water) will 

be eliminated, reduced, or controlled by the components of the selected site remedy and thereby 

protect human health consistent with the target land use objectives. 

2 

3 

4 

5 

6 In addition to human health requirements, the selected remedy is protective of the environment 

because it addresses all concerns identified by the ecological risk assessment and will achieve all 

sampling program will be conducted to ensure that the benchmark toxicity values are met following 

completion of the remedy and achievement of human-health-protective goals. 

7 

ecological benchmark toxicity values for all media upon completion of the remedy. A certification 8 

9 

10 

11 

10.1.1 Soil and Sediment 12 

The selected site remedy protects human health through excavation of soil and sediment contaminated * 13 

above established final remediation levels that are protective of the undeveloped park user (on 14 

15 property) and the residential farmer (off property). Following excavation, the soil and sediment will 

government. Soil and sediment that are con taminated above waste acceptance criteria for the disposal 

be placed in an on-property disposal facility that will remain under institutional control by the federal 

1 lm 
facility will be shipped off site. 18 . 

19 

P 

21 

P 

For the on-property area (land use represented by the undeveloped park), the selected remedy protects 

human health by reducing ILCR levels for individual contaminants to 1 x 106, and cumulative risk for 

all contaminants to between 1 x lo-' to 1 x 106. Similarly, a cumulative HI of less than 1 will be 

achieved for all contaminants that present a noncarcinogenic health threat. These risk levels are 

within the health-protective range specified by the NCP. 
23 

\ ZA 

25 

26 For the off-property area (land use represented by residential farming), the selected remedy protects 

human health by reducing ILCR levels for uranium to 3.5 x 10' and the HQ for uranium to less 

Based on the findings of the RUFS, site-introduced contaminants other than uranium are not 
present in off-property soil and sediment. (""herefore, the selected remedy reduces the HI to less than 

1 as well). Verification sampling will be conducted as part of the selected remedy to confirm this 

n 

than 1. 28 

29 

30 

finding and certify that additional off-property excavation is not required. In the event that additional 31 

con taminants are detected, risk levels consistent with those established for uranium (HQ less than 1 
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and an ILCR in the range of 1 x 104 to 1 x lQ5) will be applied to each individual con taminantto 

determine the extent of additional excavation necessary. 
1 

2 

e 
3 

Institutional controls will be employed as part of the remedy to maintain the on-property area for 

appropriate postremediation uses. Consistent with the recommendations of the Fernald Citizens Task 

4 

5 

Force, the actual designated land use for the on-property area outside of the disposal facility (if 

different from the representative scenario used to guide the development of remediation levels) will be 

decided following completion of the remedy, achievement of onproperty remediation goals, and 

planning input from the local citizenry. Upon completion of the remedy and determination of 

appropriate land use, any deed restrictions will be assigned. The disposal facility area will remain 

under federal ownership with access restrictions. 

The final remediation levels for soil and sediment are also protective of human health through cross- 

media pathways of exposure and will protect the Great Miami Aquifer over the long term at levels 

consistent with Safe Drinking Water Act MCLs or, in the absence of MCLs, 1 x lC5 ILCR and 

HI = 0.2 levels for individual contaminants. e 
10.1.2 Perched Groundwater 

Perched groundwater zones that are con taminatcvl above levels protective of the underlying Great 

Miami Aquifer will be excavated concurrently with con taminaten soil. The health-protective levels 

and resultant excavation limits established for the perched groundwater zones are intended to prevent 

cross-media impacts to the underlying Great Miami Aquifer at levels consistent with Safe Drinking 

Water Act MCLs or, in the absence of MCLs, 1 x lo5 ILCR and HQ=0.2 levels for individual 

con taminants. All of the contaminated perched groundwater zones reside on property. 

10.1.3 Great Miami Aauifer 

The selected remedy is designed to reduce existing contaminants in the Great Miami Aquifer to levels 

below the MCLs (including the proposed MCL for uranium) stipulated in the Safe W i g  Water 

Act, or, in the absence of MCLs, to levels providing an ILCR of 1 x lQ5 and a HQ = 0.2 for 

individual contaminants. 

As discussed above, soil and perched groundwater zone excavation will address cross-media impacts 

to the Great Miami Aquifer and eliminate the potential for future recontamhation of the aquifer. 
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W i g  the time that active restoration of the aquifer takes place, alternate water supplies will continue 

to be provided to affected water users (Le., those users whose supplies are contaminated with uranium 

above the proposed 20 ppb MCL). 

Following certification that cleanup goals are met, all areas of the aquifer will have been restored to 

levels that potentially allow unrestricted use. However, consistent with the target land use objective 

for the on-property area (restricted use as an undeveloped park), institutional control measures will be 

implemented, as necessary, to prevent the use of the aquifer as an on-property drinking water supply. 

At all off-property locations the aquifer will be available for full beneficial use, including use as a 

drinking water supply, following completion of the remedy. 

The performance standards for the on-property disposal facility also have a direct bearing on the long- 

term protection of the aquifer. The waste acceptance criteria established for the facility are 

formulated to be protective of the aquifer over a targeted 1OOO-year performance period. Consistent 

with the cross-media-based remediation levels established for soil, the waste acceptance criteria for 

the disposal facility will protect the aquifer by not allowing the introduction of contaminants into the 

aquifer at levels above Safe Drinking Water Act MCLs or, in the absence of MCLS, 1 x 10' ILCR 

and HQ = 0.2 levels for individual contaminants. 

10.1.4 Surface Water 
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1s 

18 

19 

P 

Surface water resouTces of the site (Paddys Run and the Great Miami River) will not require direct 

remediation as a consequence of the selected remedy. Paddys Run is a pathway for contaminant 

migration and the Great Miami River a receiving body for treated water discharges from the FEMP's 

water treatment operations. Final remediation levels are established for surface water to delineate 

protective requirements for the discharge of treated storm water, groundwater, and remediation 

levels are protective of surface water receptors (represented by recreational users of the river and 

consumers of meat and milk products derived from d e  that directly consume surface water) at a 

cumulative ILCR of between 1 x lo' and 1 x 106 and a HI of less than 1. 

21 

P 

P 

24 

25 

wastewater to the Great Miami River and to control runoff to Paddys Run. These final remediation m 

n 

28 

29 

P 

31 Stom water runoff control will continue throughout the site remediation time period. Collected storm 

water, wastewater generated during remediation, and extracted groundwater will be treated in the 

advanced wastewater treatment fad@ before discharge to the Great Miami River. As a result of 
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treatment, the total uranium mass loading to the river will not exceed 600 pounds per year and in- 

stream final remediation levels for the river will be be exceeded. 
1 

2 

3 

10.1.5 Cumulative Risks from all Media Pathwavs 4 

A comprehensive site-wide risk assessment was conduded to verify that the Operable Unit 5 remedy, 

provide for the protection of human health over the long term, considering the collective contributions 

wide remedy for the FEW will result in a total residual ILCR of 2.1 x 10' and a total HI of 0.05 

for the undeveloped park user from all pathways of exposure. 

5 

in conjunction with the selected or leading alternatives from the other four operable units, will 6 

7 

of residual risks from all environmental media pathways. The assessment demonstrated that the site- 8 

9 

10 

10.1.6 Risks During Remedv Imdementation 

There will be no unacceptable short-term risks during remedy implementation. Appropriate controls 

for air emissions and surface water runoff will be incorporated into the design of the remedy to 

minimize short-term impacts and the potential for contaminant release during construction. Health 

and safety measures will be employed as appropriate to minimize risk to workers during 

implementation. Site monitoring will track the effectiveness of remedy implementation control 

measures. 

10.2 COMPLIANCE WITH A R A R S  

Under Section 121 (d)(l) of CERCLA, remedial actions must attain standards, requirements, or 
criteria that are "applicable or relevant and appropriate" (Le., ARARS) under the circumstances of the 

release at a site. All ARARs will be met upon completion of the selected remedy, with the exception 

of two OEPA solid waste disposal facility siting criteria (contained in OAC 3745-27-07 and -20) that 

restrict the siting of a disposal facility over a high yield and/or a solesource aquifer regulated under 

the Safe Drinking Water Act. A waiver to the OAC 3745-27-07 and -20 requirements is necessary in 
order to locate the on-property disposal facility over the Great Miami Aquifer. 

A definitive list of the ARARs and TBC criteria that will be attained by the selected remedy is 

provided in Appendix B, organized by chemical-specific, location-specific, and action-specific 

requirements. The justification supporting issuance of an ARAR waiver to the OAC 3745-2747 

and -20 solid waste disposal facility siting restrictions is provided below. EPA grants the waiver 

based upon the finding that the selected remedy will attain a standard of performance equivalent to 
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that required by the ARAR being waived, in accordance with the ARAR waiver provisions provided 

by the NCP (40 CFR 300.430). 

10.2.1 Solid Waste DisDosal Facilig Siting Reuuirements 

The contaminated soil to be excavated and placed in the on-property disposal facility as part of the 

selected remedy is considered by OEPA to be solid waste. The OEPA disposal facility siting criteria 

from Ohio solid waste disposal regulations are pertinent ARARs for on-property disposal. 

OAC 3745-27-07 and -20 list the following ldon-specific restrictions on siting; a solid waste 

disposal facility may not be located: 

In surface and subsurface areas surrounding a public water supply well through which 
contaminants may move toward and may reach the public water supply well within a period 
of five years 

Above an aquifer declared by the federal government under the Safe Drinking Water Act to 
be a sole-source aquifer 

Above an unconsolidated aqwfer capable of sustaining a yield of 100 gallons per minute for 
a 24-hour period to an existing or future water supply well located within loo0 feet of the 
limits of solid waste placement 

In a regulatory floodplain 

Within lo00 feet of an existing water supply well or developed spring 

Within 300 feet of the facility's property line 

Within lo00 feet of an existing residence whose owner has not consented in writing to the 
location of the facility 

Within 200 feet of a stream, lake, or wetland 

In areas for which the isolation distance between the uppermost aquifer system and the 
bottom of the recompacted soil liner of the disposal facility is less than 15 feet of in situ or 
added geologic material. 

The proposed feasiblelocation of the on-property disposal facility is on the eastern side of the FEW 

which is not: in a floodplain; near a stream, lake, or wetland; within lo00 feet of an existing water 

supply well or developed spring; or near enough to an existing public water supply well so that 

con taminants may reach the well within a period of 5 years. The facility will not be placed within 

300 feet of the FEMP property line or within lo00 feet of an existing residence. The isolation 
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distance between the uppermost aquifer system and the bottom of the recompacted soil liner will be 

greater than 15 feet. 

The remaining two siting criteria (second and third bullets above) cannot be met because of the 

FEMP’s location over a sole-source aquifer that is capable of sustaining a yield of 100 gallons per 

minute for a 2Mour period. Because the aquifer underlies the entke site, a waiver was requested to 

locate an onproperty disposal facility on the FEW. The waiver request was based on the ability of 

the selected remedial action, through the use of another method or approach, to attain a standard of 

performance that is equivalent to that required by the ARARs. The criteria in determining a 

CERCLA ARAR waiver based on an equivalent standard of performance [40 CFR 300.430 

(f)(l)(ii)(C)(4)] are degree of protection, level of performance, reliability into the future, and time 

required for results. 

10.2.2 Eauivalent Standard of Performance 

Because the justification for the waiver is a combination of performance and risk, the equivalent level 

of performance will address both factors. The circumstances of the selected alternative are considered 

equivalent to the OEPA requirements and thereby warrant the granting of a CERCLA ARAR waiver. 

The basis for equivalency is identified for each of the identified criteria: 

Degree of protection: 

OEPAstandard 

The justification to allow a solid waste landfill over a high-yield sole-source aquifer is that 
the existing hydrogeology will provide adequate protection to the high-yield sole-source 
aquifer from the effects of a release of leachate and thereby protect the aquifer from 
contambation. The approach spelled out by the pertinent policies is to prevent leachate 
fiom reaching the aquifer during the active life of the landfill and the postclosure period of 
30 years. The active life of the disposal facility for Operable Unit 5 wastes is estimated to 
be 22 years. 

Equivalent standard 

The combination of engineering controls and existing hydrogeology proposed in this 
alternative will provide the same degree of protection to the aquifer as the hydrogeologic 
conditions described in the OEPA policy alone. Modeling with the combined controls 
shows that the leachate will not reach the aquifer during the active life of the landfill and a 
postclosure period of 30 years. 
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It should be noted that the modeling performed in the Operable Unit 5 FS Report 
(Appendix F) was performed for lo00 years and assumed that the liner system and synthetic 
materials (e.g., leachate collection, leak detedion, and synthetic liners) of the disposal 
facility will fail. This modeling showed that with the enhanced cap to reduce infiltration 
and the existing hydrogeology, leachate that may eventually reach the aquifer will not cause 
the constituent concentrations in the aquifer to exceed the promulgated and proposed MCLs. 

Level of performance (method based): 

OEPAstandard 

Significant thickness of low permeable material between the disposal facility and the aquifer 

Equivalent standard 

Modeling has shown that the combination of 20 feet of gray clay with a minimum & of 
3.1 L k g  and a maximum waste acceptance criteria of 1030 ppm total uranium will not 
exceed the proposed MCL for total uranium at the boundary of the disposal facility. 

OEPAstandard 

Lack of interconnection between the sole-source aquifer and any significant zones of 
saturation 

Equivalent standard 

. .  . Any interconnections will be mumuzed by: 

1) Locating the disposal facility in an area with the greatest thickness of gray clay and the 
least occurrence of interbedded granular material 

2) Providing increased engineered controls to compensate for any reduction of protection 
due to interbedded granular material 

3) Providing engineering control of lateral movement of water in an area of interbedded 
granular material by removing the granular material affecting the geologic protection of 

, the aquifer or by preventing the movement of water from these areas to the aquifer. 

OEPAstandard 

Significant amounts of sediment (soil) must exist between the disposal facility and the high- 
yield aquifer to prevent leachate from migrating to the high-yield aquifer during the life of 
the landfill and the postclosure care period. The postclosure care period for a solid waste 
landfill is a minimum of 30 years [OAC 3745-27-1qA)I. 
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Equivalent standard 

At a minimum, a total of four additional layers will be added to the standard solid waste 
cap and liner [OAC 3745-2748(C)]. These layers are a sand filter, biotic barrier and 
bentonite composite layers in the cap to reduce infiltration and to protect the integrity of the 
cap. A leakdetection layer will be provided in the liner to monitor the integrity of the 
containment system and to provide early warning to allow corrective action before any 
adverse impact to the aquifer. These additional engineering controls together with the 
natural hydrogeology will prevent leachate from reaching the aquifer during the postclosure 
care period. 

Level of performance (risk based): 

OEPAstandard 

ORC 3734.01(G) allows exemptions of OEPA regulations if an alternative is unlikely to 
adversely affect the public health or safely or the environment. The pertinent policies 
mirror this requirement using an approach which requires existing hydrogeologic conditions 
to provide this protection. 

OEPA does not propose a specific definition for the protection of human health and the 
environment. However, OAC 3745-27-10@(7)(a)-(d), which specifies solid waste landfill 
operating requirements, sets forth concentration levels for constituents detected in the 
groundwater for which a corrective action is required. This standard provides an 
appropriate framework for risk analysis in this case because the waiver concerns the 
establishment of a solid waste disposal unit. These levels are: 

- Protective of human health and the environment 

- The promulgated MCL 

- Background concentrations for constituents,thq do not have a promulgated MCL 

- The alternative groundwater protection standard for a known or suspected 
carcinogen, concentration levels that represent a cumulative excess upper-bound 
lifetime cancer risk to an individual within the 1 x lo" to 1 x 106 range. 

Equivalent standard 

This same definition has been used as a threshold criteria in evaluating alternatives in the 
CERCLA decision-making process at the FEMP and specifically in the Operable Unit 5 FS 
with the addition that concentrations of constituents in groundwater should not be higher 
than the proposed MCLs. The selected remedy meets this threshold criteria. 

Protection of human health has been determined through the risk assessment process based 
on contarmnan * t transport modeling and the NCP-acceptable ILCR range of 1 x lo" to 
1 x 106 and in compliance with promulgated and proposed MCLs. 
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Reliability in the future: 

2 

3 The combination of hydrogeologic and engineering controls (including additional controls beyond the 

requirements for a solid waste disposal facility) provides increased reliability into the future because 

of the following: 5 

4 

6 

7 

a 
9 

10 

11 

The biotic barrier in the cap will prevent burrowing animals or vegetative roots from 
compromising the integrity of the cap and thereby increasing the infiltration 

Leakdetection monitoring will provide an early warning of any problem in leachate 
containment and allow corrective measures to be undertaken before adverse impact to the 
aquifer. 12 

13 

Time required for results: 14 

1s 

16 Not applicable to this circumstance. 
17 

'i A CERCLA ARAR waiver of the OEPA prohibition of siting a disposal facility over a high-yield or 

sole-source aquifer is justified based on an equivalent standard of performauce 

[40 CFR 300.430(f)(l)(ii)(C)(4)] to the OEPA policies allowing an exemption to the siting 
requirements. 21 

The disposal facility location and design will be subject to review and approval during the remedial 

design phase. DOE intends to construct only one disposal facility at the FEW. Therefore, should 

on-property disposal be selected for additional FEMP operable units, the disposal facility capacity and 

location will be adjusted accordingly during the remedial design process. 

P 

12 
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24 
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25 

n 

S 28 10.3 
The selected remedy (Alternative 3A) is cost-effective because it has been determined to provide 

overall effectiveness proportional to its costs, the net present-worth value Wing $580 million. Overall 

least cost. The selected remedy represents less than one-third the cost of meeting the cleanup levels 

associated with full unrestricted use (Alternative 1). 

29 

30 

the selected remedy achieves the remedial action objectives established for Operable Unit 5 for the 31 
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Alternative 2A proposes the same major elements of remediation as the selected remedy, but is 

applied to the resident farmer. The net present-worth cost of this scenario was estimated at $720 

million. Alternative 2A is not considered proportionally cost-effective relative to the difference in 

protectiveness of the selected remedy. 

Alternative 3C has a projected cost of $770 million and uses an on-property earthen cover for some 

of the contaminated soil, with the contaminated soil that exceeds the on-property waste acceptance 

criteria being shipped off site for disposal. The cost for Alternative 3C would be higher than for 3A 

and Alternative 3C would be potentially less implementable considering the uncertainty of future off- 
site disposal capacity. The engineered disposal facility in Alternative 3A will provide greater long- 

term protectiveness and permanence than consolidation with an earthen cover (Alternative 3C). 

Alternative 2C shares the Same drawbacks as 3C at even greater expense ($910 million). 

Alternatives 4A ($580 million) and 4C ($780 million) are nearly identical in present-worth costs to 

Alternatives 3A ($580 million) and 3C ($770 million), but provide less opportunity for productive use 

of the on-property area following remediation. Alternatives 4A and 4C result in the dedication of the 

entire 1050-acre on-property area of the FEW as an accesscontrolled waste management area, 
whereas Alternatives 3A and 3C provide opportunities to make over 90 percent of the on-property 

area available for productive use. Alternatives 3A and 3C are therefore more cost-effective compared 

to 4A and 4C. 

EPA has determined that the selected remedy (Alternative 3A) will provide the best overall 

effectiveness proportional to its costs and therefore is cost-effective in accordance with 

Sections 300.430(f)(l)(i)(B) and @) of the NCP. 

10.4 USE OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT OR RESOURCE 
RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE 

EPA has determined that the selected remedy for Operable Unit 5 uses permanent solutions and 

alternative treatment technologies, or resource recovecy technologies, to the maximum extent 

practicable because it 1) uses statmf-the-art treatment technologies for groundwater, storm water and 

wastewater treatment, and 2) incorporates an ongoing commitment on the part of DOE to evaluate and 

employ, where cost-effective, emergent technologies for the treatment of soil over the life of the 

remedial action. Although the selected remedy for soil is in large part a containment remedy, the 
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remedy offers the best mix of tradeoffs among the five balancing criteria and further use of existing 

treatment technologies (as evaluated in the RUFS) is not pradicabIe as an alternative to the on- 

property containment facility for the soil. 

While the selected site remedy for soil does not offer as high a degree of long-term effectiveness and 

permanence as the off-site disposal alternative, it will significantly reduce the risks from the 

contaminated material through excavation and placement in an engineered on-property disposal 

facility. By combining all of the remediation waste into one disposal location, it can be managed 

more effectively over the long term. 

The selected remedy provides for a significant reduction of toxicity, mobility, and volume through 

treatment for the soil contaminated with RCRA-regulated substances. RCRA-regulated contaminants 

present in the soil will be treated as necessary to meet LDR treatment levels before shipment to an 
off-site disposal facility (for the soil destined for off-property disposal) or to meet on-property waste 

acceptance criteria (for the soil destined for on-property disposal). 

The selected remedy will also provide substantial reduction of toxicity, mobility, and volume through 

treatment by extracting and treating contaminated groundwater from the Great Miami Aquifer before 

discharge to the Great Miami River. In addition, the selected remedy will provide for the treatment 

of perched groundwater collected during the excavation of contaminated surface and subsurface soils, 

and storm water and remediation wastewater collected as part of the site-wide remedial program for 

the FEW. . .  

The selected remedy provides adequate short-term effectiveness and is administratively and technically 
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implementable. The services and materials required to implement this remedy are readily available 

and use current technologies. Because the majority of the co ntaminated soil to be excavated is present 

on property within an area under DOE access control, there is little opportunity for public exposure to 

managed in accordance with a health and safe€y plan and is, therefore, considered acceptable. The 

on-site disposal alternative provides more short-term effectiveness and is more implementable than 

25 

ai 

n 

the contaminan ts during the remedial activity. The exposure potential to remediation workers will be m 

29 

30 

off-site disposal. 31 
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The major tradeoffs that provide the basis for the selection of on-site disposal (with off-site disposal 

of the soil fraction exceeding waste acceptance criteria) are short-term effectiveness, implementability, 

and cost. The selected remedy provides the most reliable method of managing and monitoring the 

disposal of Operable Unit 5 soil and permanently restoring the affected portions of the Great Miami 

Aquifer for the least cost. For this reason, the seleded remedy (Alternative 3A) is determined to be 

1 

2 

3 

4 

' 

5 

the most appropriate remedy for the co ntamhed environmental media that comprise Operable 6 

unit 5. 7 

DOE has considered state and community input in the selection of Alternative 3A as the remedy for 

Operable Unit 5. The selected remedy mirrors the recommendations of the Fernald Citizens Task 

Force and has received State of Ohio concurrence. As part of their concurrence in the selected 

remedy, the State of Ohio has requested that DOE agree to certain stipulations for implementation of 
the selected remedy (see the OEPA letter in Appendix A). DOE agrees to all of the stipulations 

raised by the State of Ohio with the exception that DOE does not agree to the need for a stipulation 

preventing the disposal of characteristic hazardous waste in the disposal facility. DOES technical 
basis for this position - based on the engineering features and expected performance of the disposal 

facility, the protective nature of the waste acceptance criteria for the facility that have been developed 

for all contaminants present in the Operable Unit 5 soil, and the regulatory authority for the 

management of remediation wastes provided by the CAMU provisions of RCRA - are documented in 
the Responsiveness Summary. 

Many members of the local community are personally opposed to on-site disposal and expressed their 

preference for off-site disposal of all of Operable Unit 5's soil, regardless of cost and 

implementability considerations. Other members of the community (including the Fernald Citizens 

Task Force) expressed an understanding of the necessity of taking a balanced approach to site 

cleanup, noting the disproportionate costs, implementability concerns, and transportation safety 

concerns associated with full off-site disposal. In general, all commentors were in agreement to 

restore the Great Miami Aquifer to full beneficial use. While many members of the community 
expressed personal reservations about on-site disposal of Operable Unit 5 soil and would prefer an 

off-site option, the comments received did not identify any specific technical omissions or errors in 

the development of the alternatives for Operable Unit 5 or the basis for selection of the remedy. 

Therefore, in light of the remedy selection factors provided by the NCP, DOE believes the selected 
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remedy, Alternative 3A, is the most appropriate remedy for Operable Unit 5. Responses to 

community comments are found in the Responsiveness Summary to this ROD. 

As a result of public comments received during the comment period, DOE has made two significant 

changes to the preferred remedy that was circulated for comment in the Proposed Plan: 

Documentation of a commitment on the part of DOE to not accept any waste from outside 
sources for disposal at the FEMP 

Revision of the need to treat storm water, remediation wastewater, and groundwater 
extracted from the Great Miami Aquifer to levels below 20 ppb total uranium before 
discharge to the Great Miami River. DOE will rely on a mass discharge limit (600 pounds 
per year) to protect the river and satisfy receiving-stream water quality constraints. 

These changes from the Proposed Plan are documented in Section 11. 

10.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT 

The NCP states in 40 CFR 300.430 (a)(iii)(A) and (B) that "EPA expects to use treatment to address 

the principal threats posed by a site" and "to use engineering controls, such as containment, for waste 

that poses a relatively low long-term threat." From a site-wide perspective, Operable Unit 5 soil is 

considered to pose a relatively low long-term threat and will not undergo treatment. The lower 

volume, higher toxicity materials from the site's other operable units (e.g., the Operable Unit 4 K-65 
silo contents, the Operable Unit 1 waste pit materials, and the Operable Unit 3 nuclear product and 

process waste inventories) constitute the principal threat materials at the site, and the majority of these 

materials will undergo treatment to meet off-site waste acceptance criteria before being sent for 

disposal. EPA has determined that this balanced site-wide approach, wherein the principal threat 

materials are sent off site for disposal following neceSSary treatment to achieve off-site waste 

acceptance criteria, meets the statutory preference for remedies that employ treatment as a principal 

element. 

DOE is entering into a commitment through this ROD to evaluate emerging technologies for the 

treatment of soil before placement in the on-property enginered disposal facility. This commitment 

extends over the life of the remedy and is focused on identifying cost-effective technologies, should 

they become available in the future, that can further enhance the long-term permanence of the 

on-property engineered disposal facility. Two technologies (physical separation and phosphate 

treatment) have been identified by EPA for initial evaluation by DOE as part of the remedial design 
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process for the Operable Unit 5 remedy. DOE is committing to an engineering evaluation of these 

two technologies for applicability to the Operable Unit 5 remedy before placement of Operable Unit 5 

1 

2 

soil in the engineered disposal facility. 

The Operable Unit 5 remedy includes: 

Treatment of contaminated groundwater collected from the Great Miami Aquifer to health- 
protective levels before discharge to the Great Miami River 

Treatment of perched groundwater, intercepted during the excavation of contaminated 
surface and subsurface soils, to health-protective levels before discharge to the Great Miami 
River 

Treatment of contaminated storm water and remediation wastewater collected from the other 
operable units to healthprotective levels before discharge to the Great Miami River 

Treatment of soil contaminated with RCRA-regulated substances as necessary for on- 
property disposal (soil that meets the on-property waste acceptance criteria for radiological 
constituents) or off-site disposal (soil that exceeds the on-property waste acceptance criteria 
for radiological constituents). 

Because this remedy will result in CERCLA hazardous substances remaining on the FEMP site above 

health-based levels established for unrestricted use, a review will be conducted at least every five 

years after commencement of remedial actions to ensure that the remedy continues to provide 

adequate protection of human health and the environment. 
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10.6 IRREVERSIBLE AND IRRETRTEVABLE COMMITMENT OF RESOURCES n 

Natural resources and associated services will be permanently committed as a result of implementing 

the selected remedy for Operable Unit 5. These not only include the land and resources, but the 

28 

29 

services they provide as well. m 

31 

Based on the estimated volumes and contaminant concentration levels of soil requiring action, 

implementing the selected remedy will permanently commit 137.6 acres of land at the FEW for on- 
property disposal along with 0.5 acre of land at the Clive, Utah Envirocare facility for off-property 

disposal. 35 

32 

33 

34 

36 

37 

38 

Approximately 7.5 acres of early to mid-successional woodlands and 50 acres of pine plantation will 

be permanently disturbed during soil excavation activities. An example of mitigation activities that 
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could restore these terrestrial habitats includes the planting of native tree species upon completion of 

remedial activities and installation of wildlife boxes to reestablish mammal and bird populations. 

Based on the estimated areas requiring action, remedial activities will impact 9 acres of wetlands 

including isolated scrub-shrub/persistent emergent and drainage ditch/swale wetlands. Mitigation for 

wetland impacts will be determined using the 404 (b)(l) guidelines of the Clean Water Act. The need 

for compensatory mitigation will be determined after all practicable steps to avoid and minimize 

adverse impacts to wetlands have been applied. No wetlands or floodplains are present at the off- 

property disposal site. 

10 

11 Consumptive use of geological resouTces (e.g., quarried rock, sand, and gravel) and petroleum 

products (e.g., diesel fuel and gasoline) will be required for removal, construction, and disposal 12 

activities. Additional fuel use will result from off-site transport of materials. However, adequate 

supplies are available without affecting local requirements for these products. 
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The ROD contains two significant changes to the preferred remedy described in the Proposed Plan, 

both related to performance standards for the remedy. The first change relates to the standards for 

the effluent discharged to the Great Miami River. The Proposed Plan specified that the total uranium 

concentration in the blended effluent discharged to the Great Miami River (treated and nontreated 

groundwater, treated surface water and wastewater) would not exceed 20 ppb and would not exceed 

the surface water final remediation levels. Additionally, the Proposed Plan identified a mass-baed 

maximum discharge of 600 pounds of uranium per year to the river from the FEMP’s blended 

effluent. 

The ROD maintains the enforceable mass-based standard of 600 pounds per year; however, the 

concentration-based discharge limit of 20 ppb uranium has been deemed an inappropriate enforceable 

performance standard. This change is based on 1) consideration of public comments; 2) the 

continuing evaluation of opportunities for optimizimg groundwater restoration and the associated 

technical feasibility of r;lttaininp a 20 ppb effluent standard; and 3) above all, the protectiveness of the 

remedy. 

A comment from the public questioned the appropriateness and cost effectiveness of treating the site 

wastewater, storm water and groundwater flows such that the Safe Drinking Water Act’s proposed 

MCL for uranium (20 ppb) was attained in the blended effluent before its release to the river. DOE 
evaluated this comment and agrees with the commentor that the attainment of a drinking water quality 

discharge is not a viable objective for the remedy and the costs are disproportionate to the benefit 

provided. While the goals of the remedy are to comply with all identified ARARs and ensure the 

protection of human health and the environment, the establishment of an enforceable concentration- 

based discharge limit of 20 ppb total uranium is not considered to be a logical extension of these 

goals. The concentration-based discharge limit is clearly not properly aligned with the surface water 

final remediation levels and has no basis in federal or state environmental regulations. As a result, 

the concentration-based discharge limit of 20 ppb for total liranium (and similar discharge limits for 

other constituents which are based upon existing or proposed drinking water MCLs) are eliminated as 
enforceable performance requirements for the selected remedy. 
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The ion exchange technology employed in the advanced wastewater treatment facility represents the 

best demonstrated available technology for the treatment of uranium in water. The DOE is committed 

to the treatment of uraniuma ntaminated groundwater, surface water, and wastewater streams to the 

maximum extent practicable. In support of this commitment, the capacity of the advanced wastewater 

treatment facility will be expanded within the confines of the existing building to maximize its 
capability for treating urauium-con taminated groundwater before release to the Great Miami River. 

Under the enforceable standards in this ROD, protection of the Great Miami River is ensured by the 

attainment of the final remediation levels for surface water and the annual mass-based discharge limit 

of 600 pounds of uranium. Additionally, the language in Section 9.0 includes a commitment on the 

part of DOE that the expanded advanced wastewater treatment facility will be operated in a manner 

that directs available treatment capacity to addressing the highest concentration streams first to 

effectively minimize, to the maximum extent practical, the concentration and mass of urauium 

discharged to the Great Miami River. This approach provides a balance between projected costs and 

derived benefit, and ensures that the remedy will be both health protective to potential human 

receptors and protective to the aquatic life in the receiving stream. 

RecogniZig that the yearly mass-based limit, the surface water final remediation levels, and 

application of best demonstrated available technology provide an adequate level of protectiveness, two 
specific considerations contributed to the elimination of the 20 ppb concentration-based standard for 

uranium as an enforceable standard. 

The first consideration relates to the ongoing optimization of the groundwater restoration system 

discussed in the Proposed Plan. Continuing evaluation of the groundwater extraction system design 

(conducted following issuance of the Proposed Plan) indicates the time frame for restoring the 

con taminnten off-property portion of the Great Miami Aquifer could be shortened by over seven years 

by increasing the number and refining the locations of the off-property extraction wells. This would 

involve placing wells such that a more efficient system (Le., higher mass of uranium per gallon of 

groundwater pumped) could be achieved. While this would significantly accelerate aquifer 

restoration, it would also increase the uranium mass loading to the advanced wastewater treatment 

facility in the first few years of operation. This in turn would make a concentration-based discharge 

limit of 20 ppb difficult if not impossible to achieve. The environmental consequence of the increased 

discharge concentration is negligible in light of the benefit associated with the significant reduction in 
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0 time required for groundwater restoration. The annual uranium discharge limit of 600 pounds per 

year, the attainment of the final remediation level for surface water, and the commitment to direct the 

capacity of the advanced wastewater treatment facility to the highest concentration streams will 

provide a sufficient level of protection to all users of the Great Miami River. 

The second consideration was a reevaluation of the impact of the cumulative mass loading to the 

advanced wastewater treatment facility from groundwater, surface water and remedial wastewater 

streams, particularly as additional components of the system are brought online. The reevaluation has 

demonstrated that it was premature for the DOE to indicate a commitment to the technical feasibility 

of achieving the 20 ppb limit at all points in time in the Proposed Plan. While under normal 

operations (i.e., a nonoptimized groundwater extraction scenario) it is estimated that 20 ppb is 

achievable, spikes of increased uranium mass loading in storm water, wastewater and recovered 

groundwater will certainly occur which will result in intermittent exceedances of the 20 ppb 

concentration level. Again, the environmental consequences of these instances is judged to be 

negligible considering the protective aspects afforded by the attainment of the yearly mass limit to the 

Great Miami River and the final remediation levels for surface water, plus the application of available 

treatment capacity to the highest concentration streams. 

. 

The second change incorporated into the selected remedy as a result of public comment relates to the 

on-property disposal facility. A consistent theme among comments received was that the ROD should 

contain specific language precluding the acceptance of off-site waste into the on-property disposal 

facility. The description of the preferred remedy in the Proposed Plan did not address this issue as 

the scope of Operable Unit 5 does not include off-site waste. To accommodate these public 

comments, specific language has been added to Section 9.0 of this ROD to preclude the placement of 

waste generated from off-site locations into the on-property disposal facility. DOE considers this a 

prudent measure to ensure the long-term protection of human health and the environment. 
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A.l.O OVERVIEW 

This responsiveness summary, the third component of the Record of Decision (ROD) for Operable 

Unit 5, provides the U.S. Environmental Protection Agency @PA) and the U.S. Department of 

Energy (DOE) with information about community preferences regarding both remedial alternatives 

and general concerns about the Fernald Environmental Management Project (FEMP). It demonstrates 

how public comments were integrated into the decision-making process and provides a record of 

EPA’s responses to the comments. The responsiveness summary has been prepared pursuant to the 

terms of the 1991 Amended Consent Agreement, between EPA and DOE as well as the following 

guidance: 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
as amended by the Superfund Amendments and Reauthorization Act, 42 U.S. Code, 
Section 9601, et seq. 

National Oil and Hazardous Substances Pollution Contingency Plan, 40 Code of Federal 
Regulations Part 300 

Guidance on Preparing Superfund Decision Documents 

Communitv Relations in SuDerfund: A Handbook. a A. 1.1 DescriDtion of Selected Remedv 

The agencies have selected Alternative 3A for the remediation of environmental media at the FEMP 

as summarized below; see Section 9.0 for full details: 

Excavation of contaminated soil and sediment 

Excavation of contaminated perched water zones 

Placement of contaminated soil and sediment that attain concentration-based waste 
acceptance criteria in an on-property disposal facility; contaminated material that exceeds 
the criteria will be treated before placement or shipped off site for disposal 

Extraction of contaminated groundwater from the Great Miami Aquifer 

Treatment of contaminated groundwater, storm water and wastewater 

Application of institutional controls during and after remedial activities 

Implementation of long-term environmental monitoring and maintenance programs. 
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A.1.2 Communitv ResDonse to the Selected Remedy 

Fifty-two separate comments were received from 49 commentors; three people made formal 

comments at the public meeting in addition to submitting written comments. One local group (the 

Ross Area Merchants Association) and two state agencies (the Ohio EPA [OEPA] and the Ohio 

Department of Health) submitted comments. The Utah Department of Environmental Quality and the 

Nevada Test Site Community Advisory Board wrote to express approval of the selected remedy and 

the Nevada State Clearinghouse said they had reviewed the Operable Unit 5 Proposed Plan and had 

no comments. 

Twenty-nine commentors expressed varying levels of opposition to the construction of an on-property 

disposal facility while 1 1  commentors expressed acceptance of such a facility; seven of the 1 1  

supported this aspect of the remedy as truly the best solution for dealing with contaminated soil and 

sediment. For the groundwater component of the remedy, several commentors questioned the 

selected cleanup and/or treatment levels, seeing them as too stringent and hence unnecessarily 

expensive. 

It is clear from the comments that the community is having trouble accepting the construction of a 

disposal facility on the FEMP property. This facility was proposed and selected as the preferred 

remedy for Operable Unit 2 waste material (at a size of approximately 14 acres) and then expanded 

four-fold to accommodate contaminated soil and sediment from Operable Unit 5 (to approximately 60 

acres) plus the residual soils and construction debris from Operable Units 1,  3 and 4 (for a total of 

approximately 71 acres). There is strong "not in my backyard" sentiment. A segment of the 

community believes that placing the disposal facility (often referred to as a "dump") in their midst 

will be very detrimental for reasons of health, safety, property values, and aesthetics. There is doubt 

that any such facility can truly protect the Great Miami Aquifer from further contamination for the 

very long term (Le., loo0 years). However, from among the 1 1  supportive comments came 

acceptance (somewhat reluctant) of the scientific merit and reasonableness of the 'balanced approach' 

to solving the FEMP's problems that the disposal facility represents. 
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A.2.0 BACKGROUND ON COMMUNITY INVOLVEMENT 1 

A.2.1 Historv of Communitv Interest in the F E W  2 

Community involvement at DOE’s FEMP site has developed remarkably over the last decade. 

Environmental issues became the center of public controversy in late 1984 when it was reported that 

nearly 300 pounds of enriched uranium oxide had been released to the atmosphere from the Plant 9 

3 

4 

5 

dust collector system. It was also disclosed that three off-property wells south of the site were found 

(in 1981) to be contaminated with uranium. By early 1985 DOE had publicly confirmed that the 

FEMP was responsible for the contamination in the wells. 

A local citizens group, Fernald Residents for Environmental Safety and Health (FRESH), formed in 

1984 to monitor F E W  activities. That same year area residents filed a class action lawsuit seeking 

damages for emotional distress and decreased property values. 

In 1985, in response to growing public interest in the FEMP, DOE opened reading rooms at the site 

and at Lane Public Library in Hamilton to enable the public to better understand FEMP operations. 

In early 1986, two signal events - unauthorized venting of the K45 Silos 1 and 2 and a crack in a 

pilot plant reactor vessel - brought more public scrutiny. Then, in July, EPA and DOE signed the 

Federal Facility Compliance Agreement which initiated the remedial investigatiodfeasibility study 

(RIFS) at the FEMP. 

The FEMP came under increasingly heavy scrutiny in 1987 by various federal and state entities as 
environmental and safety problems throughout DOE’s nuclear weapons complex were regularly 

covered by the news media. Over one l M a y  period in 1988, 150 reporters came to the FEMP site. 

The class action lawsuit was settled in 1989 after a summary trial; DOE agreed to pay $73 million for 

emotional distress, medical monitoring, residential real property diminution, and legal and 

administrative costs and an additional $5 million for commercial and industrial real property 

diminution claims. Regular public meetings began that year to update the community on the progress 

of the RI/FS and related topics and, to encourage dialogue between area residents and F E W  

personnel, community roundtables were initiated. 
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In 1993 the Fernald Citizens Task Force was formed to develop a public consensus about cleanup 

solutions and future courses of action at the FEMP. The Task Force provided recommendations to 

DOE on future use of the site, waste disposal options, and cleanup objectives and priorities. 

Throughout the decade, DOE has responded to demands for varying levels of public involvement with 

focused agendas and innovative meeting formats, notification agreements, person-to-person 

communication, the envoy program to area groups, and has committed to providing continued public 

participation opportunities beyond the RIPS phase, into the remedial design and remedial action 

process. 

A.2.2 ODerable Unit 5’s Public Affairs Efforts 

DOE’S public affairs efforts for the RIPS in general and Operable Unit 5 in particular are detailed in 

Section 3.0 and summarized below: 

Held workshops in June and November, 1993 on the initial screening of alternatives 
process and groundwater issues 

Held workshops in November 1994 (on the RI Report) and March 1995 (on the FS Report 
and Proposed Plan) 

Met with local groups and township trustees both before and during the public comment 
period on the Proposed Plan; made an extra effort to widely distribute the Proposed Plan 
(more than 850 copies of the Proposed Plan were circulated for comment) 

Held a public meeting in May 1995 on the Proposed Plan. 

A.2.3 Kev Issues Identified bv the Public 

Those members of the public offered comments identified the following issues as being of major 

importance to them: 

The on-property disposal facility is generally undesirable but, if it must be part of the 
remedy for Operable Units 2 and 5, the public advocates these conditions: 

- 
- 
- 
- 

No additional waste can be brought from off-site for disposal at the FEMP 
Buffer zone and fencing must be as protective as possible 
DOE remains responsible for the disposal facility and environs far, far into the future 
The best possible protective measures must be used during facility construction and 
movement of material for placement 
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DOE’S commitment to a complete and safe cleanup of the FEMP site is not trusted and this 
sentiment runs deep, particularly as it applies to long-term funding for implementation and 
monitoring of the remedy 

Protection of the Great Miami Aquifer is a prime concern 

Several comments were received that indicated the discharge requirements for the release 
of treated groundwater and wastewater to the Great Miami River may be overly stringent; 
the commentors questioned the rationale and cost-effectiveness of treating wastewater 
streams to drinking water quality before release to the river. 

Several commentors indicated that the cost estimates for the remedial alternatives provided 
in the Proposed Plan did not allow for a fair comparison between off-site and on-site 
disposal options or cannot be trusted for decision making 

Several commentors wanted a restriction placed on the disposal of characteristic waste 
regulated by the Resource Conservation and Recovery Act (RCRA) in the disposal facility; 
others recognized that the waste acceptance criteria developed for these constituents 
provide a suitable level of protection to the Great Miami Aquifer and offer an acceptable 
threshold for managing the disposal of RCRA-regulated substances in the on-property 
disposal facility 

DOE received several comments on the need to maintain the active public involvement 
process throughout the remedial design and remedial action phases of the Operable Unit 5 
remedy 

Several members of the public expressed an interest in reviewing site closeout information 
in the future to confirm that cleanup levels had been attained following completion of the 
Operable Unit 5 remedy. 

Responses to each comment received during the public comment period are provided in Section 3.0 of 

this Responsiveness Summary. 

A.2.4 Modifications to th e Operable Unit 5 Remedv 

DOE has considered state and community input in the selection of Alternative 3A as the remedy for 

Operable Unit 5. The selected remedy mirrors the recommendations of the Fernald Citizens Task 

Force and has received State of Ohio concurrence. 

Many members of the local community are personally opposed to on-property disposal and expressed 

their preference for off-site disposal of all of Operable Unit 5’s soil, regardless of cost and 

implementability considerations. Other members of the community (including the Fernald Citizens 

Task Force) expressed an understanding of the necessity of taking a balanced approach to site 

cleanup, noting the disproportionate costs, implementability concerns, and transportation safety 
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concerns associated with full off-site disposal. In general, all commentors were in agreement to 

restore the Great Miami Aquifer to full beneficial use. a 
While expressing reservations about on-property disposal, the comments received did not identify any 

' technical omissions or errors in the development of the alternatives for Operable Unit 5 or the 

technical basis for the selection of the preferred alternative. As a result of public comments received 

during the comment period, DOE has made two significant changes to the preferred remedy from that 

described in the Proposed Plan: 

Documentation of a commitment on the part of DOE to not accept any waste from outside 
sources for disposal at the FEMP 

Revision of the need to treat storm water, remediation wastewater, and groundwater 
extracted from the Great Miami Aquifer to drinking water quality (Le., to 20 ppb total 
uranium concentrations) before discharge to the Great Miami River. DOE will rely on an 
enforceable mass discharge limit (600 pounds per year) to protect the river and satisfy 
receiving-stream water quality constraints. 

These changes from the remedy described in the Proposed Plan are documented in Section 11.0 and 

are contained in the remedy description provided in Section 9.0. a 
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A.3.0 SUMMARY OF COMMENTS RECEIVED AND RESPONSES a 
This section contains EPA’s and DOE’S responses to all comments received from the public regarding 

the Operable Unit 5 Proposed Plan and selected remedy. The comments are sorted alphabetically by 

the last name of the commentor with the anonymous comments (1 through 22) at the beginning. A 

copy of the actual comment is followed by the response to the various issues raised in the comment. 

For those who made their comments at the public meeting on May 23, the applicable page of the 

meeting transcript is used. For ease of reading, the part of the comment being answered is typed 

almost verbatim and a number assigned to it; this number appears in the margin on the copy of the 

actual comment outside a bracket that encompasses the portion of the comment being answered. 

For example, if Anonymous 3 commented on three distinct issues, the copy of the comment would 

have three sequentially numbered brackets down the right margin. The next page would repeat the 

bracketed text and the number, followed by the response. Pagination throughout this section is 

continuous and the Table of Contents for Appendix A, the Responsiveness Summary, lists the name 

of each identified commentor and the page number where herhis comment can be found. Those who 

commented anonymously will need to look among the first 22 comments in order to find their 

response. 

Only the few acronyms listed below are used in the responses to comments to provide easier reading 

and understanding: 

CERCLA 

DOE U.S. Department of Energy 

EPA U.S. Environmental Protection Agency 

FEMP Fernald Environmental Management Project 

FRESH 

FS feasibility study 

OEPA Ohio Environmental Protection Agency 

Comprehensive Environmental Response, Compensation, and Liability Act 

Fernald Residents for Environment, Safety and Health 

ROD record of decision. a 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
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contaminants above established or proposed drinking water maximum contaminant levels (MCLsj. Piease use the 
space provided below to write your comments, then fold, tape (no staples). and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 

Name: ANONYMOUS- #l 
Address: 
City: 
Phone: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

Yes No 

A.3-1 a 



FEMP-OSROD4 DRAFT 
August 1, 1995 

SECI'ION A 3  
Anon. 1 
1 

At the meeting with OEPA on May 15 they suggested that members of the public 
sbould be aware of several issues surrounding the disposal cell. One of these h u e s  is 
the disposal of hazardous waste in the cell. At the public meeting on May 23, a 
member of FRESH spoke out against allowing hazardous waste in the cell. FRESH 
made it clear that their concern... was not limited to flammable, corrosive and 
ignitable waste, which clearly should not be placed in the cell, but included toxic 
hazardous waste. Toxic hazardous wastes include relatively low concentrations of 
some metals (low relative to the uranium WAC!). Uranium, also a metal, has similar 
properties (imcluding mobility) as some of these metals. It is inconsistent to believe 
that the cell can safely contain radioactive waste if it cannot safely contain hazardous 
wash. The disposal cell is either protedive or it is not! How am OEPA endorse this 
alternative after implying that the cell is not safe for the disposal of similar type 
Waste?  

Response: 
DOE agrees with the technical issues raised by this comment concerning the dkposal of 
Resource Conservation and Recovery Act hazardous w t e  (in particular, the disposal of 
Resource Conservation and Recovery Act characterivtic w t e  that w raked by OEPA) in 
the on-property disposal facility. The Operable Unit 5 remedy proposed by DOE is fully 
protective of human health and the environment for all contaminants of concern that are 
present in the soils, including those contaminants that qualjfL (and require management) as 
regulated hazardous w t e  under Resource Conservation and Recovery Act. Specific w t e  
acceptance criteria have been developed for the on-prop- disposal facility to ensure that 
all of the materials placed in the cell will be consistent with the need for afully protective 
remedy. In particular, the w t e  acceptance criteria are intended to limit the placement of 
toxicity-characterivtic Resource Conservation and Recovery Act contaminants in the facility 
to levels that are protective of the Great Miami Aquifer. (Along with the w t e  acceptance 
criteria developed for the toxieity-charactmidc materials, DOE ah0 proposes to prohibit 
the placement of materials into the cell which qualify as Resource Consemawn and 
Recovery Act ignitable, corrosive, or reactive characteristic waste). The approach used to 
develop limitawns for the placement of toxicity-characterivtic Resource Conservation and 
Recovery Act contaminants in the facility is the same as that used to establkh limits on 
radiological contaminanrs, such as uranium lhe w t e  acceptance criteria developed for 
the Resource Conservatwn and Recovery Act cont- s&b the regulatory 
requirements of EPA 's Resource Conservation and Recovery Act Cbrrective Action 
Management Unit corrective action management unit rule, which has been odopted as an 
applicable or relevant and appropriate requirement applicable or relevant and appropriate 
requirement for Operable Unit 5. DOE concludes that the corrective acrion management 
unit rule clearly applies to both characterivtic Resource Conservation and Recovery Act 
hatardous w t e  (e-g., those wastes that are toxie, ignitable, corrosive, or reactive) and 
listed Resource Conservation and Recovery Act hazardous w t e .  Therefore, on the basis 
of the applicability of the corrective actwn management unit rule and the demonstratwn 
that has been provided in the Operable Unit 5 Feasibility Study regarding the 
protectiveness of the on-property disposal facility, DOE believes that no aa2iitional 
limitawns should be placed on the dkposal of characterivtic hazardous w t e  in the 
disposal facility. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility StudylProposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples). and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 
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I Name: ANONYMOUS #2 
Address: 
City: 
Phone: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

Yes No 
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Anon. 2 I'm totally against this plan. Its not fair to our family. We're homeowners in the 
Ross area. My children have to go to school right down the road from Fernald. I 
think my family has the right to clean dirt, water, etc. Your plan will devastate my 
family, our health the value of our property. 

@ l  

Response: 
The proposed clearucp plan will correct an &ting contamination problezn and reduce the 
levek of contnminahbn within the environmental media at the site to kvek deemed to be 
heowl protective by federal environmental regulation. It c h  up the FEMP by getting 
the material with higher kvc~s ofcontominarion awyf iom the site, anb provides a 
strategy for permanently protecting hwMn heulth and the underlying Great Miami Aquifer 
by isolating the remaining less conraminated material in an engineered disposal facility at 
the site. 

Anon. 2 
2 

I think Fernald should go to another state because it has devastated the whole area 
around it people has died due to this Fernald plant. I Wink that people have the right 
to say yes or no to this news about Fernald. We want it out of our community it has 
damaged our (sic.) enough. 

Response: 
DOE underst& that a segment of the c o m n i r y  near the FEMP site wants all 
COncamUlcLt * ion removedfiom the site and shipped to an of-site location. DOE realues that 
some members of the public will think that it is unfait to propose that some contamhued 
FEUP material remain in an engineered on-properry disposal facility. Bur it is equally 
unfair to expect other communitb h a t e d  in other arm of the country to accept large 
q- ' ' of contamhated material fiom the FEMP site. The current site-wide remedial 
approach, of which Operable Unit 5 is a component, inrn1ve.s balancing the of-site 
disposal of the FEMP'S inventory of highly contaminated wastes with on-property disposal 
of less contaminated soil and rubble. 

Plans are to remove the materids thnr coILTtitl(tc about 97percent of the radioactivity 
present at the FEMP for disposal at an of-site & p a l  facility. lE will be accomplhhed 
via completion of the selected remedies for Operable Units 1, 2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current phns  to remove the site 
legacy waste and uraniumprduct. 

What will remain for disposal at the E M P  in the engineered disposal facildy will be about 
3 percent of the current quantity of radioactivity present at the site. l X k  3 percent is 
distributed over an estimated 2.4 millwn cubic yar& of soil and rubble at the site. lkir 
material will consist of l ighly contaminated mat&; specijkally Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. while the remedy for 
Operable Unit 3  ha^ not been finalized, rubble fiom this operable unit is also being 
considered for on-site disposal. All material wiU have to p s  stringent w t e  acceptance 
criteria before being placed in the on-site disposal fmility. nese  w t e  acceptance 
criteria were conservatively developed for the long-term protection of the public Md the 
Great Miami Aquver. 

000207 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 
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Name: ANONYMOUS #3 
Address: 
City: 

~ 

Phone: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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FEMP-OSROD-4 DRAFT 
August 1, 1995 

Anon. 3 
1 

Please do not build a building to store contaminants in or haul con taminants here to 
be cleaned. We have the largest aquifer in the nation and would like to keep it safe 
for everyone. Why would anybody want a building full of contaminants close to their 
house or any where else for that fad. 

Response: 
DOE acknowledges that no one wants contamination neat where they live but contamhated 
material already u&ts at the E M P .  The cleMup plan proposed for the EEMP will 
address thk &ting contcunination and reduce the IeveLs in the soil and groundwater to 
concentrations deemed to be health protedve by fedeal environmental regularion. 

DOE has no plans to bring cormmhnts to the FEMP site to be cleaned and then placed 
in the on-site disposal facility. However, DOE is CvQIuCLtuI ' g the potential cost savings of 
treating some materialsfiom other DOE sites at the E M P  and then shipping them back to 
the originating facility for final disposal. nere  is much public concern regarding 
placement of of-site w t e  in the site engineered &posal facility. The facility is being 
designed w correct a problem that already &ts at the E M P .  No consideration is being 
given to placing Hlasrefiom other sites in the E M P  engineered disposal facility. 

n e  selected cleanup remedy at the E M P  has three objectives related to the Great Miami 
Aquqer; stop exkting sources of con&anaination to the aquifm, restore the aquifer to 
maxLnwn benejicial use in a reasonable time frame, and protect the aquiferfiomficrure 
conwninarion originaringfiom the EMPproperty. DOE recognizes that the aquifer is an 
important national and local resource and that the FEMP site has adversely impacted an 
approximate 200 w e  area of the aquifer system DOE also recognizes that if the FEMP is 
not cleaned up it poses continued conwnination rkk to the public and to the aquifer. 
DOE i n t e h  to eliminate this unacceptable rkk by moving forward with a balanad 
remediation approach. llis approach gets the most contaminated mat& awy fiom the 
aquifer (by shipping them of-site)# restores the aquifer, and limits the quantity and 
& p a l  configuration of the conMminated material remaining at the site. Completion of 
the selected remedy will also provide for more beneficial use of the E M P  property outside 
the disposal facility area. 

Plans are to remove the mat& that constime about 97pment of the rodiwctivity 
present at the E M P  for disposal at an of-site disposal facility. 7hi.s will be accomplished 
via completion of the selected remedies for Operable Units I, 2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current phns to remove the site 
legacy w t e  and uranium product. 

What will remain for disposal at the EEMP in the engineered disposal facility wiU be about 
3 percent of the current quantity of riuiwactivity present at the site. 7hi.s 3 pmen t  is 
distributed over an estimated 2.4 million cubic y a r h  of soil and rubble at the site. W 
m'erial will consist of Lightly contaminated mat&; specjficauy operable unit 5 soil. 
Operable Unit 2 material, and Operable Unit 4 construction rubble. While the remedy for 
Operable Unit 3 has not beenfinalized, rubblejiom thk operable unit is also being 
considered for on-site disposal. AU material will have to pass stringent w t e  acceptance 
criteria before being placed in the on-site disposal facility. n e s e  w t e  acceptance 
criteria were conserviuively developed for the long-tenn protection of the public and the 
Great Miomi Aqufer. 
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FEMP-OSROD-4 DRAFT 
August 1, 1995 

Anon. 3 
1 (Contd.) 

Several di#erent options were considered for the less contaminated material before the 
excavation and on-property disposal option was select&. Use of caps, in-place 
contairwnent, of-site disposal, and soil washing were all considered but the rkks and costs 
were judged to be unacceptable. The deciswn as to what less contamhated material wuld 
remain on site was developed with inputfiom the F& W e n s  Task Force and the 
public through numerous round tabla Md open forum. Wasre acceptance criteria for the 
less contamhated material were developed for the engineered disposal facility to he& 
emwe protection of the aquijkr. Only material that f& below the contamination level of 
the waste acceptance criteria will be disposed of in the engineered disposal facility. 
Material that does not meet the criteria will have to be either treated or shipped off site. 

7he w t e  acceptance criteria considers the hydrogwlogic environment of the site and the 
protective properties of the engineered disposal faciluy. Soil, for instance, wuld  be 
excavated down to the proposed cleanup level of 80 parts per million total uranium outside 
the fonner production area of the FEMP and W parts per million within the fonner 
production area. Current estimates indicate that placing all of the lightly contaminated 
soil together in the disposal facility will produce an average concentration of about 100 
parts per million of uranium in the faciliv. This average concentration is one-tenth of the 
waste acceptance criteriu for disposal in the on-property disposal facility, a tenfold safety 

factor. It should be noted that sophisticated computer model simuIations used to derive the 
waste acceptance criteria w e  completed assuming that there w no active maintenance 
of the facility and that the synthetic barn-ers present in the faility (e.g., high-density 
polyethylene membranes) were notfiurctioning. l h s e  sLnulations indicate that even under 
these eareme conditions, the facility wuld still be protective of the aqujfer over the fit11 
2lW to locxF year performance period envkioned by federal regularions. 
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ANONYMOUS tt4 

I formally submit the following comment: 

A t  a recent Fernald Citizens Task Force Meeting, Mr. Willeke brought up the issue 
t h a t  Operable Unit 5 was using a proposed drinking water standard for  uranium. 
Mr. Willeke fur ther  noted t h a t  the standard i s  expected t o  be finalized in the 
next year and i s  anticipated t o  increase from the current 20 parts per b i l l ion .  
I concur with Mr. Willeke’s position t h a t  the Operable Unit 5 decision should 
permit the adoption of the final uranium drinking water standard when available. 

This approach i s  consistent w i t h  the recommendations of the task force and with 
the s p i r i t  and intent  of federal environmental regulations. Such an approach 
provides adequate protection t o  the aquifer and the public, and would save the 
government i n  excess of $150 million. Such a savings must be taken seriously 
in these times of financial c r i s i s  a t  the federal level .  

- 
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FEMP-OSROD-4 DRAFT 
August 1, 1995 

Anon. 4 At a recent Fernald Citizens Task Force Meeting, Mr. Willeke brought up the issue 
that OU5 was using a proposed d r i i  water standard for uranium. Mr. Willeke 
further noted that the standard is expeded to be f a  in the next year and is 
anticipated to increase from the current 20 ppb. I mncur with Mr. Willeke's position 
that the OU5 decision should permit the adoption of the f d  uranium drinking water 
standard when available. 

@ l  

This approach is consistent with the recommendations of the task force and with the 
spirit and intent of federal environmentLll regulations. Such an approash proviQs 
adequate protection to the aquifer and the public, and would save the government in 
excess of $150 d o n .  Such a savings must be taken seriously in these times of 
financial crisis at the federal level. 

ReSpOnSe: 
Consistent with Section 3@.43O(e)(2)(i)(C) of the Natwnal contingency Plan. the DOE has 
aabpted the maximum contaminant levek under the Safe Drinking Water Act as relevant 
and appropriate requirements to the rertoratwn of the Great Miami Aquger. Lucking a 

final promulgated m i m u m  contanainant level for uranium, DOE aabpted, as part of the 
selected remedy, the maximum contarru'nant level proposed by EPA in July 1991 under the 
Safe Drinking Water Act of W parts per billion as the final remediation level for 
rawration of the aquifer. nais proposed stondord WYLS adopted as a "To Be Considered" 
requirement w the selected remedy. 

n e  estimored costs for the restoratwn of the Great Miami Aquifer are, as wuld be 
apected, very sensitive to the establ&hedfinol gmundwer cleMup goals @rial 
remediation levek). While DOE is committed tom restoring the aqujfer to health 
protective levek. DOE mut & so in fi l l  recognition of its role as a steward of public 
finds. Within its staclardship role, the DOE w t  ensure that public finds are cornmined 
oniy w remedial activities which yieki a commensurate environmental or human health 
related beta&. As such, the DOE mut evaluate the technical and economic implications 
of pursuing adoprion of the final maximum conuuninant level for uranium, once 
promulgated by EPA. Such a technical and economic evaluation will be warranted 
regardless of whether t h e j i d  maximum conwninoru level for uranium represents a higher 
or lower concentration-based limitatwn than the proposed W parts per billwn standard. 
In the event DOE considers it appropriate w pursue a change to the final remediation level 
for uranium in groundwater identiied in thL decision document, DOE will initiate such a 
change in a manner consistent with CERCLQ, the Natwnal contingency Plan and the terms 
of the Amended Consent Agreement. As &ne throughout the remedial 
investigation/feasibility study deciswn-making process, the DOE wiU involve the public in 
any attempt w modiifL thejinal remedial goal for uranium in the Great Miami Aquiferfiom 
the 20 parts per billwn value identiied in Section 9 of this ROD. 
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ANONYMOCG #5 

I formally submit the following comment: 

During the Operable Unit 2 Public Meeting a representative of Ohio EPA noted that 
the disposal facility would not receive hazardous waste. Of issue was soil 
containing lead from a firing range. 

At the October 15 Ohio EPA meeting representatives of the agency again 
recommended that the public submit comments requesting a prohibition of hazardous 
waste in the disposal facility. For Operable Unit 5, again this appears focused 
on lead contaminated soil from a trap range and possibly some other soils 
containing metals. 

I question the sensibility of the Ohio EPA position. It is inconceivable that 
a disposal facility designed to contain uranium for a 1000 years cannot be 
designed to address spent lead bullets and other metals. The Ohio EPA position 
presents a inconsistent message to the public. It cuts at the foundation of the 
disposal facility concept; that of long term performance. 

At a recent Fernald Citizens Task Force Meeting, waste acceptance criteria for 
the disposal facility were discussed. At this session it was noted that criteria 
were being developed for uranium and a series of other contaminants. It would 
seem appropriate that these criteria address lead and other metals. 

In summary, I request that DOE develop waste acceptance criteria for all 
contaminants found in soil at the site. I further request that soil received at 
the faci 1 i ty be measured against these criteria, regard1 ess of a regulatory 1 abel 
(i.e., hazardous waste). This will provide a consistent message to the public 
on the disposal facility. Q 
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Anon. 5 During the Operable Unit 2 Public Meeting a representative of Ohio EPA noted that 
the disposal facility would not receive hazardous waste. Of issue was soil containing 
lead from a firing range. At the Odober 15 Ohio EPA meeting representatives of the 
agency again recommended that the public submit comments requesting a prohibition 
of hazardous waste in the disposal facility. For Operable Unit 5, again this appears 
focused on lead contaminated soil from a trap range and possibly some other soils 
containing metals. I question the sensibility of the Ohio EPA position. It is 
inconceivable that a disposal facility designed to contain uranium for a lo00 years 
cannot be desiied to address spent lead bullets and other metals. The Ohio EPA 
position presents a inconsistent message to the public It cuts at the foundation of the 
disposal facility concept; that of long term performance. At a recent Fernald Citizens 
Task Force Meeting, waste acceptance criteria for the disposal facility were discussed. 
At this session it was noted that criteria were being developed for uranium and a 
series of other contaminants. It would seem appropriate that these criteria address 
lead and other metals. In summary, I request that DOE develop waste acceptance 
criteria for all contaminants found in soil at the site. I further request that soil 
received at the facility be measured against these criteria, regardless of a regulatory 
label &e., hazardous waste). This will provide a consistent message to the public on 
the disposal facility. 

Response: 
DOE agrees with the technical issues raised by this comment concerning the disposal of 
Resource Conservation and Recovery Act hazardous w t e  (in particular, the disposal of 
Resource Conservation and Recovery Act characteristic waste that w raked by OEPA) in 
the on-property disposal facility. m e  Operable Unit 5 remedy proposed by DOE is filly 
protective of human health and the environment for all contaminants of concern that are 
present in the soils, including those contMlinants that qualifjl (and require management) as 
regulated hazardous waste under Resource Conservation and Recovery Act. Specific w t e  
acceptance criteria have been developed for the on-property disposal facility to ensure that 
all of the materials placed in the cell wiU be consistent with the need for a filly protective 
remedy. In particular, the w t e  acceptance criteria are i n t e W  to limit the placement of 
toxkity-characteristic Resource Conservation and Recovery Act contMIjliDnfr in the fuility 
to levek that are protective of the Great Miomi Aquijkr. (Along with the w t e  acceptance 
criteria developed for the toxicity-charactbtic materials, DOE &o p r o p a  to prohibit 
the placement of materials into the cell which qualifL as Resome Conservation and 
Recovery Act ignitable, corrosive, or reactive characteristic w t e ) .  m e  approach used to 
develop limitations for the placement of toxicity-characteristic Resource Conservation and 
Recovery Act cont- in the faci le  is the same as that used to establish limits on 
radiological contaminants, such as uranium m e  w t e  acceptance criteria developed for 
the Resource Conservatwn and Recovery Act cont- satisfy the regulatory 
requirements of EPA 3 Resource Conservation and Recovery Act Corrective Action 
Management Unit corrective actwn management unit rule, which has been adopted as an 
applicable or relevant and appropriate requirement applicable or relevant and appropriate 
requirement for Operable Unit 5. DOE concludes that the corrective action management 
unit rule clearly applies to both characteristic Resource Conservation and Recovery Act 
hazardous w t e  (e.g., those w t e s  that are toxic, ignitable, corrosive. or reactive) and 
listed Resource Conservation and Recovery Act hazardous w t e .  Ther@ore, on the basis' 
of the applicability of the corrective action management unit rule and the demonstration 
that has been provided in the Operable Unit 5 Feasibility Study regarding the 
protectiveness of the on-property disposal f a d d y ,  DOE believes that no additional . 
limitations should be placed on the disposal of characterktic hazardour waste in the 
disposal facility. 
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ANONYMOUS #6 

I formally submit t h e  f o l l o w i n g  comment: 

The Operable U n i t  5 Proposed Plan notes t h a t  treatment will be applied t o  
wastewater and groundwater streams such t h a t  the "blended" concentration i s  less  
t h a n  the Federal d r i n k i n g  water standards. DOE needs t o  revise this position. 

Why does DOE feel i t  necessary t o  spend hard  earned taxpayer money t o  t r e a t  water 
for  d r i n k i n g  and then dump i t  t o  the *iver. This i s  inconceivable i n  t h i s  time 
of shrinking budgets. We a l l  need t o  tighten our  bel ts .  Here we need t o  simply 
abandon such an idea and t r e a t  only as necessary t o  protect the r iver  ( f i sh ,  
e t c . )  and recreational users of the r ver. Anybody using the r iver  for  d r i n k i n g  
(NOTE: I d o n ' t  know of any) would be required t o  t r ea t  the water anyway. 
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August 1, 1995 

y n .  6 The OU5 Proposed Plan notes that treatment will be applied to wastewater and 
groundwater streams such that the "blended" concentration is less than the Federal 
drinking water standards. DOE needs to revise this position. Why does DOE feel it 
necesary to spend hard earned taxpayer money to treat water for drinking and then 
dump it to the river. "his is inconceivable in this time of shrinking budgets. We all 
need to tighten our belts. Here we need to simply abandon such an idea and treat 
only as necessary to protect the river (fsh etc) and recreational users of the river. 
Anybody using the river for drinking (NOTE: I don't know of any) would be 
required to treat the water anyway. 

Response: 
DOE agrees with the comment; however, both DOE and EPA feel it is prudent to continue 
to strive for the reduction of uranium discharges to the Great Miami River. I n  1989, the 
year production operatiom ceased. uranium discharges to the Great Miami River were 
approximately 1800 pounds per year. Through the construction of the storm wer 
retention basin, the itstallation and operation of tHl0 temporary groundwer treatment 
units, and the construction and operation of the advanced w t e  ywer treazment facility, 
uranium discharges to the Great Miami River have gradually decreased; the current year's 
projected discharge of uranium is anticipated to be approximately 600 poutuis. However, 
DOE recognizes that as groundwater restorarion eforts increme, along with the incrmed 
generation of remediation waste waters, it will be exceedingly dimult under the current 
treatment capabilities to ensure the W parts per billion uranium drinkable cent standard 
for the site's discharge to the Great Miami River (a standard that nus described in the 
Proposed Plan) is not exceeded. DOE ako recognizts that the W parts per billion 
concentration-based discharge limit is not properly aligned wish the surfoce wer finor 
remediaion levels for the Great Miami River and has no basis in federal or state 
environmental regulariorrs. 

As discwsed in Section I I .  0, DOE has reconsidered the 20 parts per billion -nt 
discharge standard dacribed in the Proposed Plan and has concluded it is not appropriate 
for inclusion in the ROD as an enforceable standard. Along with the Great Miami River 
su$ace water jinal remediation levek, the ROD will maintain the annual mass-based 
discharge limit of 61x)pound~ of total uranium for the blended fluent to the Great Miami 
River as enforceable standards. Together thae requirements ensure that the remedy will 
be both health protective to potential human receptors and protective to the aquatic lge in 
the receiving stream As detailed in the discussion of the Operable Unit 5 remedy (Section 
9.0), DOE is committed to expanding the capacity of the advanced w t w e r  t r e n t  
facili?y to fitrther limit the quantity of uranium discharged, given the relatively small 
wemental cost and measurable b e n e  obtained with the expamion. 

DOE believes that a 600-pound-per-year mass discharge limit for uranium, coupled with 
the expansion to the advanced w t w e r  treaiment faility. represents a prudent and 
reasonable approach for ensuring the protection of all users of the Great Miami River, 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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Name: ANONYMOUS #7 
Address: 
City: 
Phone: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernaid Environmental Management Project. 

Yes % NO 
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Anon. 7 I know you help the Township out dot and do other things but when I herd (sic) that 
you wanted to bring toxic waste into our little township I was shocked! Did our 
government actulley (sic.) lie to us and tell us that the place was getting cleaned up 
then just do the opposite. I can't believe it. I know you must be busy cantamuates 
(sic., contaminating) our beatiful farm ground.... 

Response: 
7he proposed cleanup plan will correct an d t i n g  contotLltion problem and reduce the 
levels of contamhation within the environmental media at the site to levels deemed to be 
health protective by federal environmental regulation. It  cleans up the EEMP by getting 
the material with higher levels of c0nt-n away fiom the site, and provides a 
strategy for pennanently protecting hurnan heow, and the underlying Great Miami Aqujfer 
by isolating the remaining less contanu'nated material in an engineered disposal fmility at 
the site. 

DOE h no plans to bring contaminated materials porn other sites to the FEMP to be 
treated and then placed in the on-site dkposal fmility. However, DOE is evaluating the 
potential cost savings of treating some materiakfiom other DOE sites at the EEMP and 
then shipping them back to the originating fmility forjinal disposal. There is much public 
concern regarding placement of off-site w t e  in the site engineered disposal fmility, and 
no consideration is being given to placing waste fiom other sites in the FEMP engineered 
dkposal faility. A commitment to this e f f i  is provided in Section 11.0 of the ROD. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
con:r;;n:nam &we es:ab!ished or proposed drinking water maximum Contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 

Name: ANONYMOUS #8 
Address: 
City: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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Anon. 8 The aquifer must be protected above all. After all cost of building the cell and ( i i  the 
cell would fail who would pay to fur or remove the material; move it now and save 
money io the long run. 

Response: 
'Ihe selected cleanup remedy at the FEMP has three objectives related to the Great Miami 
AqMer; stop &ting sources of contamhubn to the aquifer, restore the aquifer to 
mcuimum beneficial use in a rmonable iimefiome, and protect the aquiferfiomficnue 
W ntaminarion origiMtingfiom the FEMPproperty. DOE recognizes that the aqujfer is an 
inrporrant national and local raource and that the FEMP site has adversely impacted an 
approximate ux) acre area of the aquifer system DOE also recognizes that if the FEMP is 
not cleaned up it poses continued ConfMtinatiOn rivk to the public and to the aqu@r. 
DOE intends to eliminate thk unacceptable rkk by moving forwrd with a baibncd 
mmediation approach. 7his approach gers the most contanainated materia& a w y f i o m  the 
aquifer (by shipping them of-site). restores the aqujfer, and limits the quantity and 
disposal configuration of the contaminated material remaining at the site. Completion of 
the selected remedy will also provide for more beneficial use of the FEMP property outside 
the disposal fuility area. 

Plans are to remove the materials that constitute about 97percent of the radioactivity 
present at the FEMP for disposal at an of-site disposal fwility. lhis will be acconrplkhed 
via completwn of the selected remedies for Operable Units 1, 2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current plans to remove the site 
legacy waste and uranium product. 

What will remain for disposal at the FEMP in the engineered disposal facility will be about 
3 percent of the current quantity of radioactivity present at the site. W 3 percent is 
distributed over an estimated 2.4 million cubic yards of soil and rubble at the site. lhis 
material will consist of lightly contaminated materials; specijkally Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. While the remedy for 
Operable Unit 3 has not been finalized, rubblefiom this operable unit k also being 
corrsidered for on-site disposal. All material will have to pass stringent w t e  acceptance 
criteria before being placed in the on-site disposal fuility. W e  w t e  acceptance 
criteria were conservatively developed for the long-term protection of the public and the 
Great Miami Aquifer. 

7he long-term cost gectiveness of the selected Operable Unit 5 remedy was evaluared 
against other alternatives in the fmibility study ' detailed evaluation of alrernan'ves. 
Comprehensive cost estimating in this evaluation indicated that even with the inclusion of 
conservative long-term monitoring and maintenance costs of the on-property disposal 
facility, it w still much more cost effective to dispose of some material on site rather than 
ship all the materid off site. 7he DOE (i. e., U.S. govenunent) will have responsibility for 
the long-term performance and maintenance of the on-property disposal fwilisy. 

CRUSUEM\RESPONSE\RSC-A-F.RODV\ueusll. 1995 9:l lpm A.3-9 



FEMP45ROD-4 DRAFT 
August 1, 1995 

Anon. 8 The Ross area has received enough bad press over the years and has had its problems 
with growth; leave us alone and do what is right, protect land, water and the children 
from future problems. 

ResponSe: 
m e  DOE i~ committed to cleaning up the FEMP sire in the most reasonable time period 
possible. m e  proposed cleMup plan is designed to protect the land, water, a d  the 
chikiren fiom funcre p r o b h  involved with the EEUP. 

Anon. 8 
3 

The tax base in the area and property values will be affeded by the cell and the 
schools will loose money to operate as well as they are now. 

Response: 
Although the Proposed Plan includes an onsite disposal cell it is DOE’S intention to clean 
the remaining portions of the facity, support some beneficial reuse. It is not however, 
within the scope of the PP/ROD to identify the specific future use of the faciity. The 
community will be involved in future use determines. Although the DOE cannot speculate 
on whether future use of the facility will provide a tax base, the DOE anticipate that, at a 
minimum, the facility will be restored to be asthetically appealing and will encourage 
rather than deter development in this area. 
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Anon. 9 People with off-site contamination above background should be asked if they want it 
removed from their property. 

Response: 
7 7 ~  Proposed Plan srcppom'ng the Qverable Unit 5 remedy decision process idemifhi the 
sent of urMilutl contamhation in sqhace soil both on and djacent to the EEUP. m e  
opening of the public comment period and notjficarion of the availabiluy of the Ropsed 
Plan WYLS announced in local newspapers. 7he R o p e d  Plan wyls widely distributed 
during the public comment period in an attempt to gain input from the public on the 
remedial alternatives considered in the feasibility study and the proposed remedy for 
C@crabk Unit 5. AdditionaUy. both formal and in$iormal public meetings were held during 
the public comment period by FEMP representatives to help incrme awareness in the 
community of the pending decision and to solicit comment on proposed remedial actions. 

The Fentald Citizens Task Force similarly deliberated on the proposed cleanup levek for 
contanaimed su f l i e  soil and recommended that the off-FEUP-property cleanup levels be 
commensurate with an incremental lifetime cancer rirk of lo' and not meed  a hazard 
index of 1. 7he selected remedy for Operable UniC 5, documented in Section 9.0 of this 
ROD, includes soil cleanup levels which are consistent with the redommendatwns of the 
Task Force and filly CIccommOdDfe pertinent public commem on the issue. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use :he 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If  you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 

Address: 

Phone: 
. City: 

: Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
j Fernald 

. .  . 

Environmental Management Project. 

Yes No 

T 
I 
i 

1 
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August 1, 1995 

Anon. 10 Has your cost estimate been validated by any outside agency? 
e1 

Response: 
Both EPA and OEPA independently reviewed the adequacy and wrthiness of DOE'S cost 
es-es. As pan of their approval process, both agencies agreed with rhe 
representativeness of the estimates for deciswnmaking and concluded that the cost 
implications of the off-site and on-sue altemati'ves c o d  be foirlr compared. DOE &o 
obtained an independent review of the Operable Unit 5 fmibility study cost estimate fiom 
Argonne N & d  Iab0ram-y that subsrantiated the adequacy of DOE'S estimate. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Piease use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 

’ Name: ANONYMOUS 
Address: 

: Phone: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
’ Fernald Environmental Management Project. 

1 

Yes No 
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Anon. 11 No dump 

Response: 
DOE'S pluns for remediation of the site as a whole include a conservan've approach 
regarding on-site and off-site disposal of contaminated material. It is important to 
distinguish that this approach includes ofl-site disposal of &l of the more highly 
COntMUnat * ed material found at the E M P  in &l operable units. 

P h  are to remove the mat& that conninrte about 97percent of the radioactivity 
prtsent at the FEMP for disposal at an of-site disposal facility. nis will be accomplished 
via completion of the selected remedia for Operable Units I ,  2, 4, and 5 in conjunction 
with the anticipated Q~erable Unit 3 remedy and the current phns to remove the site 
legacy w t e  and uranium product. 

What will remain for disposal at the EEMP in the engineered disposal facility wiU be about 
3 percent of the current quantity of radioactivity present at the site. 7hk 3 percent is 
distributed over an tstimated 2.4 million cubic yara3 of soil and rubble at the site. 7hi.v 
material will consist of lightly contaminated mat&; speciificalry Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. While the remedy for 
Operable Unit 3 has not been finalized, rubblejiom thk operable unit is also being 
considered for on-site disposal. All material will hove to pass stringent w t e  acceptance 
criteria before being placed in the on-site disposal fmility. 7hese w t e  acceptance 
criteria were commv.atively developed for the long-term protection of the public and the 
Great Miami Aquver. 

Several diflerent options were considered for the less contaminated material before the 
excavation and on-property disposal option wyls selected. Use of caps, in-place 
containment, of-site disposal. and soil w h i n g  were all comidered but the rids and costs 
were judged to be unacceptable. m e  decision as to what less contanaimed material would 
remain on site was developed with inputjiom the F e d  M e n s  Task Force and the 
public through numerol~~ round tables and open f o m .  Waste acceptance criteria for the 
less contaminated material were developed for the engineered disposal facility to help 
ensure protection of the qui@. Only material that falls below the cont-n level of 
the w t e  acceptance criteria will be disposed of in the engineered disposal facility. 
Material that does not meet the criteria will have to be either treated or shipped off site. 

lhe w t e  acceptance criteria considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal fmiliiy. Soil, for instance, would be 
excavated down to the proposed cleanup level of 80 pans per million total uraniuna outside 
the former production area of the E M P  and 20 parts per million within the former 
production area. Current estimates indicate that phcing aU of the lightly contaminated 
soil together in the disposal facility will produce an average concentration of about 1QO 
parts per miUion of uranium in the facility. Thi~ average concentratwn is one-tenth of the 
w t e  acceptance criteria for disposal in the on-property disposal facility. a tenfold safety 
factor. It should be noted that sophisticated computer model sLnuIarions wed to derive the 
w t e  acceptance criteria were completed assuming that there w no active maintenance 
of the facility and that the synthetic bam'ers present in the focility (e.g., highdensity 
polyethylene membranes) were notfinctioning. lhese simuhrions indicate that even under 
these eureme conditwns, the facility would still be protective of the aquifer over the fi l l  
2 W  to 1MM- year pmformance period envirwned by federal regularions. 

' 
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August 1, 1995 

Anon. 11 (Cont'd) 
1 (Cont'd) m e  on-site disposal fai l& wiU not be an open dlunp. On sire &psal will occur in a 

state-aFthe-an eng&eered- disposal faility consisting of  a multip& layer liner, cap and 
leak detection system movement of m a t e d  to the faility will be managed to minimize 
dust. mere will be no odorfrom the disposal fail$. 
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DOE is interested in your cokents  on the cleanup alternatives being considered in the Feasibility StudyProposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. I 
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Fernald Environmental. Management Project. 
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information on the cleanup progkss at the 
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Anon. 12 Where is the dean up? 

Response: 
DOE cleunup plans are to remove the mat& that constiwe about 97percent of the 
radioactivity present at the FEMP for disposal at an off-site disposal facility. lhk will be 
accomplished via completion of the selected remedKs for Operable Units 1, 2. 4, and 5 in 
coywetion with the anticipated Operable Unit 3 remedy and the current p h  to remove 
the site legacy w t e  and uraniumprduct. 

What wiU remain for disposal at the I Z U P  in the engineered disposal facility will be about 
3 percent of the ciment quantity of radioactivity present at the site. lhk 3 percent is 
distributed over an estimated 2.4 million cubic y& of soil and rubble at the site. 7his 
material will consist of lightly contatrimted mat&: specijkally Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. W e  the remxiy for 
Operable Unit 3 has not been finalized, rubblefiom th& operabk unit is also being 
considered for on-site disposal. AU material wiU have to pass stringent w t e  acceptance 
criteria before being placed in the on-site disposal fmility. l h s e  w t e  acceptance 
criteria were conservatively developed for the long-term protection of the public and the 
Grea Miami Aquver. 

Several direrent options w e  considered for the less contaminated material before the 
excavation and on-propeny disposal option w a ~  seleetd. Use of cops, in-place 
containment, of-site disposal, and soil w h i n g  were aU considmeed but the risks and costs 
w e  judged to be unacceptable. lhe decision as to whar less contaminated material would 
remain on site w developed with inputfiom the Ferna&f Citizens Task Force and the 
public through numerous round tables and open f o m .  Waste acceptance criteria for the 
less contanainated material w e  developed for the engineered & p s a l  facility to help 
emure protection of the aquijier. Only material that f &  below the contamhation level of 
the w t e  acceptance criteria will be disposed of in the engineered disposal facility. 
Material that does not meet the criteria wiU have to be either treuted or shipped ofsite. 

Ihe selected cleanup remedy at the FEMP has three objectives rekated to the Gred Miami 
Aquifer; stop exisring sources of contm'narion to the aquijk, restore the aquifer to 
marimurn ben@ial use in a reasonable time fiome, and protect the aquiferfiom ficrure 
contcutunat ' w n  originatingfiom the FEMPpropm. DOE recognizes that the aqrjfer is an 
important national and local resource and that the EEMP site has adversely impacted an 
approximate 200 acre area of the aquifer system DOE also recognizes that ifthe FEMP k 
not cleaned up it poses continued contMtination risk to the public and to the aqu$er. 
DOE inter& to eliminate this unacceptable risk by moving forward with a bahced 
remediatiOn approach. 7lis approach gets the most contMlinated materials away fiom the 
aquifer (by shipping them off-site), restores the aquver, and limits the quantity and 
disposal configuratwn of the c o n t e e d  material remaining at the site. complerion of 
the selected remedy will also provide for more beneficial w e  of the FEMP property outside 
the disposal facility area. 
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August 1,  1995 

Anon. 12 The dump is a cover up? 

Response: 
7he DOE FF very conunirted w cleaning up the E M P  and protecting the public fiom any 
ficture FEMp-related conlaminarion. n e  DOE has no hidden agenda concerning the 
cleanup of the FEMP. Ihe cleanup plaru; presented to the public and the agencies are 
what would be followed when approved, provided sugicient ficnding is made available to 
the site. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility StudylProposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public information Office at (513) 648-3153. 
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Please add my name to the Fernald. Mailing List to receive additional information on the cleanup progress ‘at the 
Fernald Environmental Management Project. .- 

Yes No 
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Anon. 13 Did anyone contact Business, churches, schools, governments, Citizens and ask 
their opinion. Don’t talk about meeting the local people ... Ask straight up about 
the dump. 

e1 

Response: 
As parr of the overall site program for community involvement at F d ,  luunmou 

opportunisies were provided to the public during the post few years for commenting on 
proposed cleanup alternatbes relating to the remediatbn of envirotunental media on and 
of  site. The public involvement strategy comkted of a combination of written information, 
support of the Fentold Citizens Task Force, meetings with local trustees and actibt 
groups, and public mrhhops to solicit public input. Fentold management has consktently 
sought more &ective nays to involve the public. One example is the envoy program 

Local governmental, business. and activist group meetings attended by FEMP management 
during the March-May time pame included: 

March 22 - Ross Merchanrs Meeting 
April I 7  - Morgan Township Tmtee Meeting 
April 18 - Ross Township Trustee Meeting 
April 24 - Crosby Township Trustee Meeting 
April 25 - Ross Lions Club Meeting 
May I7 - Cooperarive Planning & Training cbmminee. 

DOE wiU continue to seek egective ways to involve the public. 

Dialogue about the on-site d&posal optwn has been ongoing for s w a l  months, and 
dkcuswns will continue, Several members of the local community and a mqiority of the 
Fernaki Citizens Task Force, an independent site-spec@ adboiy board, have expressed 
their acceptance of the on-site disposal facility with the view that w t e  dkposal is a 
global issue (technological. political, and practical comider&m need to be factored into 
deckwn-making) and members of the commulzity in other states do not want Fernold 
wta in their back yards either. Community members felt DOE should adopt a practical 
long-term solutwn and get the worst motmials of site and take responsibility for the rest of 
the w t e  that can be safely kept on site. However, these same commentors d o  stated 
that certain conditions must be met (e+, bufer zone, geologic support). Some of these 
comrnentors, including OEPA, discused specrfic requirements that they felt should be 
committed to before on-site d k p a l  k implemented. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 
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Anon. 14 Who’s idea wadis the dump? Do they live here? Hell no they don’t. Put in someone 
back yard and move on. 

Response: 
n e  ideo to co~~~rn(cc an on-site disposal facility for some of the less contominoteed E M P  
w t e  resultedfiom over seven yeam of study and w developed by DOE, EPA, and 
OEPA, with input by the Fernald W e n s  Tmk Force and the public through numerous 
round tables and open f o m .  Several members of the Fernald W e n s  Task Force do 
live near the FEMP site and are long-term members of the community. 

DOE understad thaz a segment of the community neur the FEMP site wants all 
contamination removed fiom the site and shipped to an of-site location. DOE realizes that 
some members of the public will think that it is unf& to propose that some c o n t e e d  
FEMP material remain in M engineered on-property disposal facility. But it k equally 
ut$& to expect other communities located in other a r m  of the country to accept huge 
q- * * of contaminated materialfiom the FEMP site. lk current site-wide r d i a l  
approach, of which Operable Unit 5 is a component, involves balancing the of-site 
disposal of the FEMP’s inventory of highly contm*nated wastes with on-property disposal 
of less contamimed soil and rubble. 

Plarrs are to remove the materials that constitute about 97percent of the radioactivity 
present at the FEMP for dkposal at an off-site disposal facility. l7& will be accomplished 
via completion of the selected remedies for Operable Units 1, 2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current plarrs to remove the site 
legacy waste and uranium product. 

What will remain for disposal at the FEMP in the engineered disposal facility will be about 
3 percent of the current quantity of radioacrivity present at the site. This 3 percent is 
distributed over an estinuued 2.4 miuion cubic yar& of soil and rubble at the site. nis 
material will cornkt of lightly contaminated materials; spec@caUy Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 comtruction rubble. While the remedy for 
Operable Unit 3 has not been finalized, rubble fiom this operable uni! is d o  being 
comidered for on-site disposal. All marerial will have to pass stringent w t e  acceptance 
d e r i a  before being placed in the on-site disposal facility. W e  w t e  acceptance 
criteria were conservatively developed for the long-tem protection of the public and the 
Great Miami Aquver. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 

Name: ANONYMOUS #15 
Address: 
City: 
Phone: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

Yes No 
000236 
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August 1, 1995 

Anon. 15 FRESH bas sold out. This is a done deal, why waste our time and money. Ohio EPA 
has been bought. U.S. EPA has been bought. No one thinks long term. The Citizen 
Task Force did not decide anything. It gave DOE what it wanted. Local citizen input 
was not wantednot asked. Get outsiders to dump it here. 

Response: 
Dialogue about the on-site disposal option has been ongoing for several months, and 
&cuswns will continue. Several members of the local community and a majority of the 
F& W e n s  Task Force, an independent site-spec@ advisory board. have erpressed 
their acceptance of the on-site disposal fuiliry with the view that w t e  disposal is a 
global issue (technological, polirical, and practical considerations need to be focrored into 
deciswn-making) and members of the community in other states do not want Fernald 
w t e s  in their back yards either. Community members felt DOE should adopt a practical 
long-term solution and get the worst materials ogsite and toke responsibility for the rest of 
the w t e  that can be safely kept on site. However, these same commentors also stated 
that certain conditwns must be met (e.g. , huger zone, geologic support). Some of these 
commentors, including OEPA, discused spec@ requirements that they felt should be 
committed to befoe on-site disposal is implemented. 

CRUSUEM\RESPONS~C-A-F.RODV\ukall. 1995 9: 1 lpm A.3-19 



, 

I 

DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 3 1 ,  1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 
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FEMP-OSROD-4 DRAFT 
August 1, 1995 

Anon. 16 How do we know no outside waste will come in. At some point in the past didn’t all 
(material) waste past thru Fernald so therefore it can be brought back. a1  

Response: 
The DOE concurs with the comment, and has no intent to use the dkposal fmility 
aFsocicITed with the Operable Unit 5 remedy to address wyzstes generated at ofl-site 
locations. Additwnally. the DOE has no intention of using &ting or newly constructed 
storage facilities located at the FEMP for the lang-tenn storage of wastes generated at ofl- 
site locations. Speci@xlly excrudedfiom this prohibition are laboratory wastes generated 
at off-site facilities resulting directly from the chemical, radiological or engineering 
anaiysk of FEMP waste materials or generated during the conduct of treatability or 
demonstratwn type studies on FEMP waste mater&. Such analyses and studies are 
typically performed as an integral part of tnplementing a selected remedy at a cleanup 
site. 

Lmguage has been &ed to Section 10.0 of this ROD to specjficauy idemz  that the 
FEMP storage andfirntre dkposal fmility shall not be used for the long-tenn storage or 
disposal of wastes generated at ofl-site locations. Lmguage regarding the identijied 
acluswn has been similarly added to Section 11.0. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Ofice at (513) 648-3153. 
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Name: ANONYMOUS #17 
Address: 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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Anon. 17 It is bad policy to put a nuclear dump over a water supply. The dump cost are low 
balled and the off site cost are esculated. True real GOA cost accountants need to 
look at this fmt before we waste more dollars. 

Response: 
lh cost estimafes for the remedial altert&ves were prepared using EPA 's approved 
CERCLQ r d i a l  investigation/fecrsibildy sncdy cost GFrimating method and used, as 
required, a present-wrth approach to allow fair cornparkon of the costs of diferent 
alternatives that may involve d@erent timeframa for completion. As part of their 
oversight responribility, both EPA and OEPA conducted independent r e v i m  of the 
adequacy and wrthiness of DOE'S cost estimate and agreed that the estimates provide for 
a fair comparison between the off-site and on-site remedial alternah'ves. DOE &o 
obtained an independent review of the Operable Unit 5 cost estimate from Argonne 
National Laboratory that substanthzed the adequacy of DOE3 estimafe. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility StudyProposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 3 1,  1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. - 
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August 1, 1995 

Anon. 18 Lisa Crawford . . . and FRESHS' opinion do not represent Ross. 

Response: 
Stakeholder input is absolutely crirical to DOE'S present andfsure mission. DOE actively 
solicits and considers the views of people and groups fiom direrent backgrouncis 
representing a wide variety of interats. DOE cannot be swcasfil at the E M P  - or 
anywhere else for that matter - wirhout continuing dialogue among various srakehokier 
groups. 

The interests and opinions of all stakehokier groups are viewed with equal inportance. 
DOE does not msume that one group's opinions are shard by others. DOE realizes that 
uach group has their own opinions and c o n e m  &ut the FEMP site. 
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DOE is interested in your,comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 3 1, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (5 13) 648-3153. 

Name: ANONYMOUS #19 
Address: 
City: 

Please add my name to the Fernald Mailing List to receive additiowl information 
Fernald Environmental Management Project. 

Yes No 

on the cleanup progress at the 
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August 1, 1995 

Anon. 19 What will the site look like when clean up is done? 
a1 

Response: 
The commentor is referred w the Proposed Plan for Qxmble Unit 5, &ed April 1995. 
On page 42 there is an attkt 's rendition of the E M P  skyline with the proposed on- 
property disposal facility drawn in at its approximate location. Standing on Willey Road 
looking north. the ourline of the facility. which could cover up to 71 acres, is barely 
visible. 

Variorcs renditioru of the EEMP following cleMupfiom other viewpoinrs in the area w e  
prpsented at the May 1995 Operable Unit 5 public meeting and are available for public 
itspection if desired. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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City: 
Phone: 

. .  

Please add my name to the Fernald Mailing List to receive additional information 
Fernald Environmental Management Project. 

on the cleanup progress at the 

Yes No 

A.3-24a 000246 
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Anon. 20 The process wears citizens down and the results are not important to DOE. Just work 
the process. The Citizens Task Force was not Citizen. It was outsider. 7,000 cubic 
yards and 3,800 barrels or 1,OOO cubic yards get the same attention and process. No 
one ask the local people do you want a dump. 

Response: 
The Department of Energy has made every #OR to solicit the concerns and preferences of 
a wide range of stakeholders during the two public comment periods and in subsequent 
meetings and discusswns with others. lh DOE car@& considered the public's 
comments as it developed its props& for final remediation of the Fernald site. 

As part of the overall site program for community involvement at F&, numerous 
opportunities were provided to the public during the past f a v  years for commenting on 
proposed cleanup olternatives relating to the remediation of environmental media on and 
oflsite. 'Ihe public involvement strategy consisted of a combination of H e n  information, 
meetings with local trustees and activist groups, wrkhops to solicit public inpuz, and 
support of the F& Citizens Task Force. Several nearby reside- ate members of the 
Task Force, including a township trustee and a Ross school teacher. Fentold management 
has consistently sought more efkctive ways to involve the public. One example is the 
envoy program 

DOE will continue to seek efective ways to involve the public. Local governmental, 
business, and activist group meetings mended by FEMP management during the March- 
May timefiame included: 

March 22 - Ross Merchants Meeting 
April 17 - Morgan Township Tmtee Meeting 
April 18 - Ross Township Tmtee Meeting 
April 24 - Oosby Township Tmtee Meeting 
April 25 - Ross Lions Club Meeting 
May I7 - Cooperative Planning & Training Chuninee. 

Many factors such as availability of w t e  storage space, tramportation issues, political 
chu te ,  and cost affect the final decivwn. CERCLQ, which governs the FEMP site. 
requires that cleanup a l t m * v e s  be compared against nine criteria. A cleanup a l t m i v e  
must first meet two "threshold criteria" - overall protection of human health and the 
environment. and compliance with' applicable or relevant and appropriate requirements (or 
justiiatwn of a waiverfrom any of these requiremetus), before being evaluated against 
the next five "primary balancing criteria. these primary balancing criteria include long- 
term efectiveness and permanence; reduction of taxicity, mobility, or volume through 
tre5tment: ShoR-ter?n efectiveness; tnplementability; and cost. nte last two criteria, state 
acceptance and community acceptance, are the "moda~ing criteria" and are evaluated 
Mer the public comment perid. nte on-property disposal option meets the TWO threshold 
miteria,- it will protezt human health and the environment. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 

Name: ANONYMOUS #21 

City: 
: Phone: 

I 
! 
i 

lease add my name to the Femald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

Yes No 

A.3-25a 
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Anon. 21 
1 

Is thii the only site in the U.S. considering a local dump? 

Response: 
A number of sites across the United Smes have selected on-property disposal for materials 
similar to those proposed for dkpositioning at the FEMP. As examples, the Weldon Spring 
site in St. Louis has adopted on-property disposal as its prefmred remedy, as has the 
&momburg site in Pennrylvania lk FEMP k not the first nor the only radiologically 
confcuttul(lf * ed site that has selected on-property & p a l  as pan  of a balanced approach to 
site remedialion. A number of nonradwlogical C E R R A  sites also employ on-property 
dkposal part of their prefered remerfy. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. T 
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Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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Anon. 22 How can you guarantee that there will be money to pay for the upkeep and repair of 
the disposal cell? Will a trust fund be established or some other funding mechanism? e1  

Response: 
As parr of its review of DOE’S prefmed remedy, EPA has determined that the selected 
remedy for Operable Unit 5 wiU be protective of human heaWl and the environment, and 
EPA dl use the 5-year review process under Section 121 (c) of CERCL4 to ensure that 
the selected remedy remains so. If the agency determines dwing a 5-year review that the 
remedy is no longer protective, it may re& additional contingency actions and evaluate 
WJIether they are appropriate for Lnplementarion at the site. 

Funding to addrss upkeep and repair of the &posal facilrty, or to address any health- 
protective concerns raked by EPA during the ongoing 5-year review process, will be 
secured on an annual basis through the annual fderal budgeting and appropriation 
process. A trust fund to secure fun& in adwurce of need is not envisioned at thk time. 
Under Sectwn 107 of crERCL4. the fderal government remains liable for all response 
costs arrsociated with the site (including the costs aFsociated with long-term care), 
regardless of when occurred. l’he guarantee that the commentor k seeking is btst 
onbodied in the likelihood that the federal government w*U &t indejinitely as a viable 
etuity into thefuntre to honor its obligations. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility, The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

L 
Yes No A 

A.3-27a 
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Beckner, M. There is guarantee that the liner in the disposal facility will last 500 years. Please 
remove all contaminated material as promised and quit wasting time and money. 

Response: 
7he primary concern to DOE that is embodied in the commentor's question wuld be the 
long-tenn protection of the Great Miami Aquifer i f  the disposal fmility no longer received 
long-tenn care. As part of the feasibility study, DOE conducted a number of disposal 
facility pflorrnance analyses to determine health- and environmental-protective waste 
acceptance criteria for the facility. As afiutdamental basis of these analyses. no credit 
was taken for active maintenance memures in the development of the waste acceptance 
criteria. In @ect. the waste acceptance criteria consenm'vely assme that active 
maintenance measures and long-tern care activities have ceased and that the facility rats 
in a passive (i.e., abandoned) mode with no humon attention provided. For the analyses, 
@ectiveness was defined as ensuring that protective standarb (drinking water marimurn 
contaminant levek) were not exceeded in the Great Miami Aquifer at any point beneath the 
disposal facility footprint. It  was assumed in the analyses that the synthetic liner materials 
in the disposal facility cap and bme had failed, the leachate collection systems were no 
longerfiutctioning, and the natural d e n  mater&& in the cap began to degrade over 
time, alhwing i n a a t w n  into the faility to steadily increase. Even under the hypothetical 
fairure modes evaluated through the analyses, the disposal facility was found to be reliable 
and Gective over the f i l l  200- to 1 Ooo-year pe@orrnance period envkwned by federal 
regularions. The pe@onnance assessment provides a reasonable level of msurance that the 
on-property disposal facility will provide negligible impacts to the Great Miami Aquifer 
even in the absence offinding to conduct operation and maintenance activities, as the 
conunentor asks. 

The most heavily contaminased material @.&XI cubic yara3) will be shipped ofsite for 
disposal. I t  is not feasible or cost gective to ship the rest (1,75O,h30 cubic yards), as 
demonstrated by the feasibility study process and report. On-propmty disposal can and 
will be made gective and protective. 

Becknex, M. 
2 

I feel this situation since 1984 has caused me and my family enough stress. 

Response: 
EPA and DOE recognize that neighbors of the FEMP have experienced considerable 
impacts porn both the operatwn of the plant and the proposed cleanup. In 1989 DOE 
settled the class actwn lawsuit brought by area residents and agreed to pay $73 miUion for 
emotional distress, medical monitoring, and residential real property diminuno n. DOE is 
d o  p d l y  w i n g  the new public water supply being irutalled by the Hamilton County 
Department of Public Works. DOE is cornmined to maintaining public inwlvement during 
the implementation of the selected remedy and the ongoing long-tom monitoring of the 
site. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments. then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 

e comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
, Fernald Environmental Management Project. 
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FEMP-OSROD-4 DRAFT 
August 1 ,  1995 

Beddowl 
Walden, J. 

*I do not think that any on-site disposal should even be considered. Level Fernald’s 
remaining buildings and get that crap away from here. 

1 *Excavate the contaminated soil and-sediment - do not leave it on the property. 
*The bedrock will have to be escavated also. Make a 17 mile deep gravel pit, fence it 
off with trees and electric fence and burry Fernald’s reputation somewhere else. 

Response: 
DOE acknowledges that no one wants contamhtbn near nhere they live but contaminated 
material air+ &sts at the E M P .  The cleanup plan proposed for the FEMP will 
address this txkting contaminatwn and reduce the kvek in the soil and groundwater to 
concentratwns deemed to be health protective by federal environmental regulation. 

Plans are to r m v e  the materia& that constihue about 97percent of the radioactivity 
present at the FEMP for disposal at an ofl-sire disposal facility. This will be accomplished 
via completion of the selected remedies for Operable Units 1. 2, 4 ,  and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current phns to remove the site 
legacy waste and uranium product. 

What will remain for disposal at the E M P  in the engineered dkposal facility will be about 
3 percent of the current quantity of radioactivity present at the site. 7X.s 3 percent is 
distributed over an estimated 2.4 millwn cubic yards of soil and rubble at the site. ntir 
material will consist of lightly contaminatd materiak; specijkally Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. While the remedy for 
Operable Unit 3 has not been finalized, rubblefiom this operable unit is d o  being 
considered for on-site disposal. All material will have to pass siringent waste acceptance 
criteria before being placed in the on-site disposal facility. These waste acceptance 
criteria were conservatively developed for the long-term protection of the public and the 
Grea Miami Aquifer. 

Several da@erent options were considered for the less contaminared material before the 
acavarion and on-property disposal option was selected. Use of caps, in-place 
containment, of-site disposal, and soil washing were all consider& but the risk and costs 
were judged to be unacceptable. The decision as to what less contamhated merial muld 
remain on site was developed with inputfi-om the Fernald Citizens Task Force and the 
public through numerou round tables and open f o r m .  Waste acceptance criteria for the 
less contm’med material were developed for the engineered disposal facility to help 
ensure protection of the aquger. Only material that f i  below the contanuluation kvel of 
the waste acceptance d e r i a  will be disposed of in the engineered dkposal facility. 
Mat& thu& does not meet the eriteriu will have to be either treated or shr;Pped off site. 

As noted above, the remedy for Operable Unit 3 has not been finalized, However, as 
currently envisioned the Operable Unit 3 remedy would include removing all of the 
buildings at the site. There is no r m o n  to excavate the bedrock b e n d  the E M P  which 
lies approximately 200 feet below the ground surjkce. Over six years of study indicates 
that the bedrock is not contaminated. 
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Beddowl 
Walden, J. 
2 

The aquifer will flush itself out if left alone. Set up a treatment facility down stream 
instead of trying to pump it backwards. Thats kind of stupid. 

Response: 
The DOE has studied, as part of the remedial investigation/feasibility study process, wrhat 
wuki happen i f  the aquifet was lefi alone and permitted to flush itserf out. G~nditions in 
the Great Miami Aquifer would not improve greatly in the foreseeable future iflefi alone. 
Ekirting federal environmental regulations do not pennit. except under select site-specific 
conditkm, waste sites being addressed under CERBA to adopt remedies which include 
the use of natural attenuation to achieve h& protective levels in aquifer systems 
presently supplying potable drinking water w domesric weh. m e  National conringency 
Plan defines that it is the expectation of EPA that usable groundwaters wiU be restored to 
theujidl benejkial use within a reasonable time-fianae. In sincations where thk objective 
cannot be practically attained, the Natwnal contingency Plan establishes that actions will 
be undertaken to prevent the further migration of the contarruhant plume. nte results of 
the modeling pmfonned to evaluate natural attenuation of the contaminant prumeS at the 
FEMP are reported in the Operable Unit 5 Remedial Investigation Report. 77ak modeling 
indicates thar the levels of uranium in the aflected portions of the Great Miami Aquifer wiU 
not attain the proposed drinking water maxLttum contaminant level (i. e. , 20 parts per 
billion) within lm years. It  is anticipated that the proposed remed-n pumping system 
will clean up the aquifer to 20 parts per billion in approximately 27 years. 

The DOE recently installed a series of groundwater exmaion we& in the Great Miami 
Aquifer south of the EMP.  n e s e  wells are presently withdrawing contm'med 
groundwater at a rater of approximately 14cy) gallons per minute. As pan of thk removal 
oction a 20 inch polyethylene force main pipeline was installed to convey the euracted 
groundwater to the newly constructed Advanced Wastewater T r e n t  Facility. lke 
Advanced Wiastewater Trearment Facility w situated on-property at the FEMP to utilize 
available urilities and federal land. It should be recognized that the selected remedy will 
required the 4xtraction of groundwaterfiom several locations on the EEMP property, in 
addition to a continuation of pumping operatiom in the South Plume area. lhese 
additional esraction well locations are both north and south of the new treatment facility. 
l'hus, the new Advanced Wwtewater Treatment Facility is centrally located to planned 
groundwater pumping activities associated with the selected remedy for Operable Unit 5. 
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Beddowl NO one shot 
Walden, J.  restricted. 

e allowec to go on the property after the demolition. Keep it 

3 
Response: 
It  is not the intent of DOE to attempt to establkh afinalficncre land use for the FEMP 
through this decision document. DOE does recognize that the final remed-n levels 
idenrified in Section 9.0 of this ROD do establish the pennksible concentrations of 
co ntanahm which could remain at the site fouoWing completion of remedial actions. 
W e  remaining concentrawns of contm'nam wiU present a potenrial for aposure to 

fiuure users of the FEMP. 

lhe Frmald Citizens Task Force issued reconunendutions regardingficncre use of the 
Fmnaldproperty in May of 1995. In these recommendutions, the Task Force 
recommended that the area of the FEMP containing the disposal facility and associded 
bufer zone remain under the continued ownership of the federal government. AdditionalCy, 
the Task Force recommended that the remaining portions of the FEMP property be made 
available for the uses that are the m s t  beneficial to the surrounding communities. While 
the Task Force recommended prohibiting any sort of agricultural or residential uses of the 
remaining portions of the FEMP property (outside the disposal facility area), the Task 
Force encouraged DOE to consult with local communities to establish their prej2rences for 
ji#iue uSe and ownership of these areis of the site. Cornistent with this recommendasion, 
DOE does not consider it prudent to insert enforceable provisions within this ROD to 
provide for the continued federal ownership of the entire FEMP property. 

Additionally. DOE conskiers that final, enforceable imtitutional control measuresfor 
postremedial conditwns at the FEMP should be established based upon an analysis of the 
actual residual concentratwns as measured in site soil and groundwater fouOwing the 
completwn of remedial actwns; the measured concentrawns and spatial distribution may 
di@krfiom feasibility study projections. 7his direrence in estimated versus mearured 
concensrawns could have a signipant impact on the required insrirurional controls 
necessary to maintain continued protectiveness. In this ROD, DOE has elected to d@ne 
thut institutwnal controls are a necessary component of the remedy to ensure continued 
protectiveness, but that the specijk insrinctional control proviswns necessary to be applied 
to postremedial site conditwns wiU be defined during remedial design. lhe institutional 
control provivwns defined during remedial design may be modified during the remedial 
anion phase to accommodare the progressivewings of the field CeTtiJicatiOn gorts. As 
with aU remedial design and remedial actwn docwnentarion, the plan for institutional 
controls at the E M P ,  and any necessary nwdijk&wns to it, will be subject to approval by 
EPA and renew by OEPA. 

Beddowl 
Walden, J. Allius: Fernald Environmental Protection. (Beddow/Walden, J.) 
4 

My family and I have decided to move because of Fernald Uranium Processing Plant. 

Response: 
Comment acknowledged. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miarni Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31. 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 

I 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

Yes No 
I 
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August 1, 1995 

Blake, J. This community has had enough! We do not want the storage cell!! We will be lied 
to again and Fernald will start to take contaminated materials from other places. It 
will get out of control and we will become one big toxicantamin. community. The 
people of this town have been contaminated enough. We've had our share!!!. No 
more! 

@ l  

Response: 
DOE acknowledges that no one warn contMlination near where they live but contaminated 
material already ericits at the FEMP. lke  cleanup plan proposed for the FEMP will 
address this existing contamination and reduce the levels in the soil and groundwer to 
concentratwns deemed to be health protective by federal environmental regulorion. 

DOE has no plans to bring conlamiMnts to the FEMP site to be cleaned and then placed 
in the on-site disposal facility. However, DOE is evaluating the potential cost savings of 
treating some materials from other DOE sitts at the FEMP and then shipping them back to 
the originating facility for final disposal. lkere is much public concern regarding 
placement of ofl-site waste in the site engineered disposal facility. m e  facility is being 
designed to correct a problem that already &ts at the FEMP. No consideration is being 
given to placing waste from other sites in the FEMP engineered disposal facility. 

Plans are to remove the materials that constitute about 97percent of the radioactivity 
present at the FEMP for disposal at an ofl-site disposal facility. This will be accomplished 
via completion of the selected remedies for Operable Units I ,  2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current plans to remove the site 
legacy waste and uranium product. 

What wiU remain for disposal at the FEMP in the engineered disposal facility will be about 
3 percent of the current quantity of radwactivity present at the site. This 3 percent is 
distributed over an estimated 2.4 m'Uwn cubic yards of soil and rubble at the site. This 
material wiU consist of lightly contamhated materials; specifTcaUy Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. while the remedy for 
Operable Unit 3 has not been finalized, rubble from this operable unit is also being 
considered for on-site disposal. AU material will have to pass stringent waste acceptance 
criteria before being placed in the on-site disposal faci&. mese w t e  acceptance 
criteria were conservatively developed for the long-term protection of the public and the 
Great Miami Aquifer. 

Several d@?rent optwns were considered for the less contanhated material before the 
excavation and on-property disposal option was selected. Use of caps, in-place 
eo ntainment, ofl-site disposal, and soil wrrshing were all considered but the risks and cosfs 
were judged to be unacceptable. lke  deciswn rn to what less conkminated material would 
remain on site was developed with inputfrom the Fentald W e n s  Task Force and the 
public through numerow round tables and open fonuns. Waste acceptance criteria for the 
less contamhated material were developed for the engineered disposal facility to help 
ensure protection of the aquijer. Only material that faUr below the contamination level of 
the WYLste acceptance criteria will be disposed of in the engineered disposal facility. 
Material that does not meet the criteria wiU have to be either treated or shipped oflsite. 
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FEMP-OSROD4 D W  
August 1, 1995 

Blake, J. 
1 (Contd.) lk w t e  acceptance criteria considers the hydrogeologic environment of the size and the 

protective propertia of the engineered disposal facility. Soil, for instance, wuki be 
excavated down to the proposed cleanup level of 80 parts per million total uranium outside 
the f o w  prdwtion area of the FEMP and 20 patts per million within the fonner 
production area. Current estimutes indicate that placing all of the lightly contaminat& 
soil together in the disposal facility wiU produce an average concentration of about 100 
parts per million of uranium in the facility. l%k average coneemation is one-tenth of the 
w t e  acceptance criteria for dkposal in the on-property disposal facility, a tenfold saj2ty 

factor. I t  should be noted that sophisticated conputer model simuhtions wed to derive the 
w t e  acceptance criteria were completed asswning thot there w no active maintenance 
of the facility and that the synthetic barriers present in the facility (e.g. , highdnsity 
polyethylene membranes) were notjiwtioning. These simulanbrrs indicate that even under 
these extreme conditions, the facile would still be protective of the aquifer over the@U 
2#- to 1W year performance pmiod envisioned by federal regulations. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at'the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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August 1, 1995 

I am opposed for several reason, 1st this is a farm community. Can you be 100% 
sure this will not seep into our food and water. 

Response: 

1 

lke proposed cleanup plan will correct an exkting conwninarion problem and reduce the 
levels of contamination wirhin the environmental media at the site to levels deemed to be 
health protective by federal environmental regulation. It  cleans up the FEMP by getting 
the material with higher levels of contamination away from the site, and provides a 
strategy for permanently protecting human health and the underlying Great Miami Aquifer 
by isolating the remaining less contaminated material in an engineered disposal facility at 
the site. 

Plans are to remove the materials that constitute about 97percent of the radioactivity 
present at the FEMP for disposal at an off-site disposal facility. lW will be accomplkhed 
via completion of the selected remedies for Operable Units 1, 2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current plans to remove the site 
legacy waste and uranium product. 

What will remain for disposal at the E M P  in the engineered disposal facility will be about 
3 percent of the current quanrity of radwactivdy present at the site. lW 3 percent is 
distributed over an estimated 2.4 million cubic yards of soil and rubble at the site. This 
material will consist of lightly contaminated mat&: specafially Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 colLFrruction rubble. While the remedy for 
Operable Unit 3 has not been finalized, rubble fiom thk operable unit is also being 
considered for on-site disposal. All material will have to p s  stringent waste a c c e p c e  
criteria befoe being phced in the on-site disposal facility. These waste acceptance 
criteria w e  conservatively developed for the long-term protection of the public and the 
Great Miami Aquver. 

Several direrent options were considered for the less contamhated material befoe the 
pxcavation and on-property disposal option was selected. Use of caps, in-phce 
containment, off-site disposal, and soil washing were all considered but the risks and costs 
were judged to be unacceptable. The decision as to what less c o n t d e d  material would 
remain on site was developed with inputfrom the Fernaki Citizens Task Force and the 
public through numerous round tables and open forums. Waste acceptance criteria for the 
less contaminazed material were developed for the engineered disposal facility to help 
ensure protection of the aquifer. Only material that fauS below the conwninarion level of 
the w t e  acceptance criteria will be disposed of in the engineered disposal facility. 
Material that does not meet the criteria wiU have to be either treated or shipped off site. 
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August 1, 1995 

(Contd.) 

The w t e  acceptance criteria considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal facility. Soil, for instance, wuld be 
ercawed down to the proposed cleanup level of 80 parts per million total uranium outside 
the former production area of the E M P  and W parts per million within the former 
production area. Current estimates indicate that placing all of the lightly colttMtinated 
soil together in the disposal facility will produce an average concentration of about 100 
parts per million of uranium in the facility. average concentration is one-tenth of the 
w t e  acceptance criteria for disposal in the on-propeny disposal fmility, a tenfold sqfery 
f m r .  It should be noted that sophkticated computer model sLnulacions wed to derive the 
waste acceptance criteria were completed assuming that there w a  no active maintenance 
of the fmility and that the synthetic barriers present in the facility (e.g., high-density 
polyedaylene membranes) were notfinctioning. These simulorions indicate that even under 
these enreme conditwns, the facility would still be protective of the aquifer over the f i l l  
2&?- to 1# year pe@onnance period envisioned by federal regulations, 

We live in a flood zone, what about earthquake, tornadoes, or someone just blowing it 
up for a personal reason. 

Response: 
DOE shares the public concern in ensuring that them remedy at the FEMP is protective 
of the Great Miami Aquifer and the public in general. Regarding the potential inrplications 
of aJIood on the integrity of the dirposal facility, current design requiremem require the 
facility to be situated above the 500-year Great Miami Riverfloodplain. Being a land 
nus structure, tornadoes should have little or no inpact on the integrity of the facility. 
n e  Cincinnati area is in a d e r a t e  risk earthquake zone. Ihc potential inapacts of an 
earthquake will be considered during the design phase for the disposal facility. 
cannot guarantee that the disposal fmility would not ever be the target of a bomb: 
however, it should be noted that the material& within the disposal fmility do not possess 
any apparent quality or value which wuldpotentially render it the subject of terrorist type 
activities. AdditioMUy, it should be noted that the mater& planned to be placed within 
the on-propeny disposal facility do not pose an acute threat to human health upon direct 
contact or exposure. n e  maferiaLF are being placed into the disposal facility to preclude 
long-tm chronic exposure to the contaminated soil and ensure the permanent protection 
of the w e r  quality in the underlying Great Miarni Aquifer. 

n e  DOE 

... not to mention trying to sell our property with a waste plant so close. 

Response: 
The evaluurion of the implications of the remedy on local property values is outside the 
technical criteria d&ed by environmental regulation and guidance for consideration in 
the development and detailed analysis of r d i a l  alternatives. At several public meetings 
regarding other E M P  relased issues. members of the local communisy have provided 
commentary on the potential beneficial impact thefinal completion of cleanup at the 
FemaU site will have on local property values. 

CRU5UEM\RESFQNSE\RSC-A-F.ROD\A~l. 1995 9:t lpm A.3-34 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

Bommer, - I would like to see my kids grow up in a safe and healthy place. 

Response: 
Commenr Acknowledged. n e  DOE is cornmiffed to Lnplemenn'ng the select& remedy in a 
c;rp&ient manner based upon the availability offinding. l l e  selected remedy will r m v e  
media containing site-introduced contMlinants to the a e n t  necasary to achieve leveik 
deemed health protective by federal environmental regulation. 7he excawed marerials 
wid be permanently kolated in an on-property disposal focdity specificorry designed to 
emwe long-term protectiveness. 

1 
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Alternative 1: EXCAVATION AND OFF-SITE SHIPMENT 

Land Use Objective 1: Full Unrestrictive Use 
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This is the only means of insuring environmental stability and protecting the Great Miami Aquifer. 
The soil is contaminated with uranium at 100 times background levels to a depth of 20 feet. The 
highest level, 8000 ppm, is 1 600 times background level. Contamination near processing facilities 
of acidic uranium solutions is 400 ppm, which is 80 times background level. Another 11 square 
miles which is approximately 2 times background levels has all contributed to contamination of 

The contamination of groundwater in the Great Miami Aquifer ranges fiom 50 ppb at the former 
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the Great Miami Aquifer. The radioactive half life of the uranium isotopes 234 to 238 is 2.45 x 
I O5 to 4.46 x 1 O9 years respectively (this is almost a million to many, many millions of years). 

production area to 2100 ppb at South Field, a solid waste disposal area. The highest projected 
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contamination levels in the aquifer will occur within 1000 years. 

Consideration of Alternative2A: Engineered Disposal Facility (on-site) will place the Great 
Miami Aquifer at an unacceptable risk to introduction of additional radioactive material 1 

I contamination over time. 
L 

Denis Boudreau 
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Boudreau, 

1 

Alternative 1: Excavation and Off-Site Shipment @ D. Land Use Objective 1: Full Unrestrictive Use 

This is the only means of insuring environmental stability and proteding the Great 
Miami Aquifer. 

Consideration of Alt. 3A ... will place the Great Miami Aquifer at an unacceptable 
risk to introduction of additional radioactive material contamination over time. 

Response: 
Alternative I is not the only mew of ensuring environmental stability and protecting the 
Great Miami Aquifer. ?he uranium concentrations kted in the commentor's letter &t 
now in soil and groundwater. 7he proposed cleanup plan will  COR^ an existing 
coltwninafion problem and reduce the levels of cotumhatbn within the environmental 
media at the site to levels deemed to be health protective by federal environmental 
regularion. It cleans up the FEMP by getting the material with higher levels of 
COnMmUIcLt ' ion away from the site, and provides a strategy for permanently protecting 
human health and the underlying Great Miami Aquifer by isolating the remaining less 
COntMlUIot * ed material in an engineered disposal fac i le  at the site. 

lhe selected cleanup remedy at the FEMP has three objectives related to the Great Miami 
Aquifer; stop eristing sources of contamination to the aquijkr, restore the aquifer to 
mcLximum beneficial use in a reasonable timefiame, and protect the aquiferfiomficture 
co nWnination originating fiom the FEMP property. DOE recognizes that the aquifer is an 
inrpOrranr natwnal and local resource and that the FEMP site has adversely impacted an 
approximate 200 acre area of the aquifer system DOE ako recognizes that if the FEMP is 
not cleaned up it poses continued cont-n k k  w the public and to the aquger. 
DOE intends to eliminate this unacceptable k k  by moving f o m d  with a bplanced 
remediDtiOn approcrch. This approach gets the most contaminatd materials away fiom the 
aqrcjfet (by shipping them off-site), restores the aquifer, and limits the quantity and 
& p o d  configuration of the contaminated material remaining at the site. Gmpletion of 
the selected remedy will also provide for more benejiciclr use of the FEMP property outside 
the dkposal facility area. 

Plans are to remove the materials that constitute about 97percent of the radioactivity 
present at the FEMP for dirposal at an off-site dkposal facility. lhiv will be accomplirhed 
via completion of the selected remedies for Operable Units I ,  2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current p h  to remove the site 
legacy w t e  and uranium product. 

What wiU remain for dirposal at the FEMP in the engineered disposal facility wiU be about 
3 percent of the current quMtiry of radwuctivity present at the sire. lW 3 percent is 
distribured over an estimated 2.4 million cubic yark of soil and rubble at the site. This 
material will consist of lightly contatnitwed mat&; specirficauy Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 coRFtruction rubble. While the remedy for 
Operable Unit 3 has not been finalized, rubbkfrom this operable unit is ako being 
considered for on-site disposal. All material wiU have to pass stringent m t e  acceptance 
criteria b4ore being placed in the on-site dirposal facility. These w t e  acceptance 
criteria were conservatively developed for the long-tenn protection of the public and the 
Great Miami Aquifer. 
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Boudreau, (Contd.) 
D. Several direrent options were considered for the Zess contaminated material before the 
1 (Contd.) excavation and on-property disposal optwn was selected. Use of caps, in-place 

containment. 08-site dkposal, and soil washing were aU considered but the risRF and costs 
were judged to be unacceptable. 'Ihe decision 
remain on site was developed with inputjiom the Fernald Citizens T a k  Force and the 
public through numerous round tables and open f o m .  Wate acceptance criteria for the 
less contamhated material were developed for the engineered disposal facility to help 
ensure protection of the aquifer. Only moterial that f& below the corn-n level of 
the waste acceptance criteria will be disposed of in the engineered &posal facility. 
Material hat does not meet the criteria will have to be either treated or shbped off site. 

to whar less conraminated material wuld 

7he w t e  acceptance criteria considers the hydrogeologic environment of the site and the 
protective propeRies of the engineered dkposal facility. Soil, for irutance, wuld be 
excavated down to the proposed cleanup level of 80 parts per million total uranium outside 
the former production area of the E M P  and 20 parts per million within the f o w  
production area Current estimates indicate that placing all of the lightly contammat * e d  
soil together in the disposal facility will produce an average concentration of about 100 
parts per million of uranium in the facility. l7a& average concentration iv one-tenth of the 
waste acceptance criteria for disposal in the on-property disposal faciluy. a tenfold safery 
factor. It  shoukl be noted that sophkticated computer model simulations used to derive the 
waste acceptance criteria were completed assuming that there was no active maintenance 
of the facility and that the synthetic bam'ers present in the facility (e+, high-density 
polyethylene membrana) were notficnctioning. These simulations indicate that even under 
these emme conditions, the facility wuld stdl be protective of the aqujfer over thew 
2cwF to 1cKx)- year perfionnance period envisioned by federal regulations. 

Boudmau, 
D. 

The highest projected contamination levels in the aquifer will occur within loo0 years. 

2 Response: 
Thiv commentor iv correct. assuming that no rendhaion of the site occurs. As noted 
above, phns are to remediate the site and to provide long-term protection to the Great 
Miami Aquifer by shipping the more highly contaminated material off site and containing 
the lower Concentration materid on site in an engineered dkpsal  facility. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility StudyProposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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Brown, J. To put this site over our aquifer is insane. You cannot possibly proted our water 
from contamination. You must not be thinking this situation over very carefully. 

Response: 
The proposal to put an engineered disposal fuility over the Great Miami Aquifer w very 
carefully thought out. 7his proposal is the culminanbn of over seven years of study. The 
proposed cleanup plan will correct an existing contamhation problem and reduce the 
levels of contamhation within the environmental d i a  at the site to levels deemed to be 
heulth protecn've by federal environmental regulation. It  c h  up the FEMP by getting 
the material with higher levels of conwninarion away from the site, and provides a 
strategy for permanently protecting human health and the underlying Great Miami Aquifer 
by isolating the remaining less contaminated material in an engineered disposal facility at 
the site. 

n e  selected cleanup remedy at the FEMP has three objectives related to the Great Miami 
Aquifer; stop existing sources of contamhation to the aquifer, restore the aquifer to 
mcLximwn beneficial use in a reasonable time frame, and protect the aquifer from future 
eo ntMlination originatingfiom the FEMPproperty. DOE recognizes that the aqujfer is an 
important national and local resource and that the FEMP site has adversely impacted an 
approximate 2cx) acre area of the aquifer system DOE also recognizes that if the FEMP is 
not cleaned up it poses continued ContaminatiOn risk to the public and to the aquifer. 
DOE intends to eliminate this unacceptable risk by moving forwwd with a bahnced 
remediatiOn approach. 7his approach gets the most c o n t e e d  materials Owrryfiom the 
aquifer (by shipping them ofl-site). restores the aquifer, and ILnits the quantity and 
disposal confguratwn of the contaminated material remaining at the site. Completion of 
the selected remedy will ako provide for more beneficial use of the FEMP property outside 
the disposal facility area. 

Plans are to remove the mat& that constitute about 97percent of the radioactivity 
present at the FEMP for disposal at an off-site disposal facility. l'hk will be acconTpl&hed 
via completion of the selected remedies for Operable Units 1, 2, 4, and 5 in conjunction 
with the anticipated Operable Unit 3 remedy and the current plans to remove the site 
legacy waste and uranium product. 

What will remain for disposal at the FEMP in the engineered disposal facility will be about 
3 percent of the current quantity of radioactiviry present at the site. This 3 percent is 
distributed over an estimated 2.4 million cubic yards of soil and rubble at the site. 77i.r 
material will consist of lightly contamhued mambk; specijkally Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 consmtion rubble. While the remedy for 
Operable Unit 3 has not beenfinalued. rubble from this operable unit is also being 
considered for on-site disposal. All material will have to pass stringent w t e  acceptance 
criteriu before being placed in the on-site disposal fuility. ntese w t e  acceptance 
criteria were conservatively developed for the long-term protection of the public and the 
Great Miami Aquifkr. 
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Brown, J. (Contd.) 
1 (Cont'd) 

Several diferent options were considered for the less contaminated material before the 
acavation and on-prop- disposal option was selected. Use of caps, in-place 
containment, off-site disposal, and soil washing were all considered but the risks and costs 
w e  judged to be unacceptable. The decision av to what less contanu*nated material wuld 
r m i n  on site was developed with inputfiom the Fentald Citizens Task Force and the 
public through numerous round tables and open forwns. Waste acceptance criteria for the 
less contaminated material were developed for the engineered disposal facility to help 
ensure protection of the aquijier. Only material that falk below the contamhation level of 
the w t e  acceptance criteria will be disposed of in the engineered dkposal facility. 
Material that does not meet the criteria will have to be either treated or shipped off site. 

The waste acceptance criteria considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal fuility. Soil, for instance, wuki be 
acavated down to the proposed cleanup level of 80 parts per million total uranium outside 
the former production area of the FEMP and 20 parts per million within the former 
production area. current estimates indicate that placing all of the lightly contamhated 
soil together in the disposal facility will produce M average concentration of about 100 
parts per million of uranium in the fuility. W average concentration k one-tenth of the 
w t e  acceptance criteria for disposal in the on-property disposal facility, a tenfold safety 
facor. It should be noted that sophisticated computer model simulations used to derive the 
w t e  acceptance criteria were completed assuming that there w no active maintenance 
of the facility and that the synthetic barriers present in the facility (e.g. highdensity 
polyethylene membranes) were notfiuactioning. 'Ihese simulations indicate that even under 
these atreme conditionsl the facility would still be protective of the aquijh over the full 
ux)- to I0IX)- year perJormance period envivwned by federal regulations. 

Brown, J. Remove the Contamination! Do not have anyone elses in to cleanup. (Brown, J.) 
2 

Response: 
As stated above, plans are to remove the mat& that constitute about 97percent of the 
radioactivity present at the FEMP for disposal at an of-site dkposal facility. nis will be 
accomplished via completion of the selected remedies for Operable Units 1, 2, 4, and 5 in 
conjunction with the anticipated Operable Unit 3 remedy and the current plans to remove 
the site legacy waste and uranium product. 

DOE has no plans to bring contaminants to the E M P  site to be clenned and then placed 
in the on-site disposal faCiriry. However, DOE k evaluaring the potential cost savings of 
treating some materia&fiom other DOE sites at the FEMP and then shipping them back to 
the originating fwility forfinaI disposal. mere t much public concern regarding 
placement of of-site waste in the site engineered dkposal facility. lk facility is being 
designed to correct a problem that already &ts at the FEMP. No consideration k being 
given to placing waste from other sites in the FEMP engineered disposal facility. 
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is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 

soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Ofice at (513) 648-3153. 
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ease add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
rnald Environmental Management Project. (-J :32’7 1 
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Clawson, M. I agree with remedial action for OU5 is Alternative 3A. My concern is the 300 ft. 
area around disposal cell should be planted in trees and fence on outside of 300 ft area 
so it would make it difficult for a trespasser to enter area. 

Response: 
lhe actual dimensions of the bufer area and access controk wiU be determined during the 
remedial design/remedial actwn phase and will be designed to protect the dkposal facility 
fiom the trespasser and the trespasserfiom the f m w .  

Clawson, M. 
2 

DOE should monitor area and be responsible for upkeep of disposal cell forever. 

Response: 
n e  remedy for Operable Unit 5 includes continued federal governnaent ownership for the 
p o h n  of the site used for the disposal facility and the bufer area. lhe DOE or any 
successor agency f i l ty  irate& to retain long-tenn ownership and oversight of the PEMP. 
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Crawford, L. I believe the alternative selected in the Proposed Pian is protective of human health 
and the environment. I believe the preferred alternative is the appropriate one when 
considered in the context of the overall site cleanup. I personally support the concept 
of a balanced approach where the low volume high concentration wastes go off site for 
disposal and high volume lower concentration waste are disposed of in an engineered 
facility on-site. I believe this approach provides the most protective for remediation 
of the FEW site. 

e1 

Response: 
Statement acknowledged. m e  selected remedy for Qverable Unit 5 is consistent with the 
"balanced approach" whereby more heavily conwninafed materia& will be shipped for 
of-site d i p s a l ,  while the large volume of materia& exhibiting low concem&ns of 
contamham will remain in an engineered disposal fmiliry at the sire. 

A.3-41 C R U S ~ P O N S E \ R S C - A - F . R O D \ A ~ I .  I595 9 1 Ipm 



FEMP-05ROD-4 D W  
August 1, 1995 

Crawford, L. 
2 

a) No hazardous waste can be disposed of in the facility. 

Response: 
To properly respond to this comment it is @st important to highlight some pertinent 
background regulatory consideratwns related to the term "hazardous w t e "  in conta  
with the types of contaminated materials present in Operable Unit 5. Under the t m  of 
both the federal and state regulations (the Resource Conservation and Recovery A n  
regulations) a waste is considered hazardous, in general, through one of nw nays; by 
lkting or by exhibiting a characteristic. Simply put, a waste wuki be considered a 
hazardous waste if it appears on a senes of spec@ lists idenhped in the federal and state 
hazardous waste regulations. Wmte appearing on these lists is typically referred to as 
listed hazardous w t e .  Examples of w t e  that are listed hazardous w e  include spent 
industrial solvents, dry cleaning fluids and types of unusedpesticides and herbicides. 

For a w t e  to be hazardous by charactenktic it m t  d i b i t  at least one of four 
characteristics. lhe regulations define these characteristics and the testing protocols by 
which a material is judged to establish its compliance position. lhe charaeteristb 
evaluated to establish whether a waste is hazardous under Resource Cbnservarion and 
Recovery Act are ignitability, reactivity, corrosivity and toxicity. An ignitable w t e  is one 
which will combust upon the application of a defined ignition source, e.g., xylene. A 
reactive waste is typically a waste which wiU readily react in a violent manner when 
contacting water or air, e.g., unused sodium A corrosive w t e  is one which b very 
acidic or bmic which could corrode its container, e.g., spent acidic solutions. 

To protect the integriry of the disposal facility liners the w t e  acceptance criteria prohibits 
disposal of corrosive-flammable, and ignitable materiak. 

lhe characteristic of toxicity is measured by the tendency of the w t e  to leach a given 
constituent that is regulated under Resource conSmvorion and Recovery Act. lhis 
characteristic eramines a list of inorganics, organics, pesticides and PCBs. lh regulation 
establishes a standardized testing protocol to be applied and individual concentration-based 
limits for each constituent. In fleet, the toxicity of the waste is infmed indirectly by 
measuring the leachability of the components comprising the w t e .  

Operable Unit 5 addresses environmental media which has become contaminated through 
releases from production and waste management facilities ha ted  at the site. The scope of 
Operable Unit 5 does not include the aamanam ' n of high concentration residua generated 

fiom producrion processing. lhe releases which contaminated environmental media 
originated as process losses during n o d  production operations and spdk which 
occurred over the 37-year history of urMiwn production. It is speculated that some 
limited portion of the d i a  became contaminareed as a direct result of releases frm 
designated hazardous w t e  management units at the facility. l7u  media which became 
contanuhatd as a resulr of the releases of h t ed  hazardous w t e s f r o m  these designated 
units wuld be categorized as hazardous waste. lhis media is typically regulated as 
hazardous waste in that it contains a hted hazardous w t e  which w releasedfrom a 
designated unit. lhe reguhwns currently set no lower concentration limit below which 
the media wuld be considered not to represent a bted hazardous w t e .  Satnpling 
conducted as part of Operable Unit 5 has i d e n h w  a quantity of soil which is presumed to 
contain low concentrations of listed hazardous w t e  constituents in addition to uranium 
and other radwnuclides. lhis volume of soil wuld be labeled as listed hazardous w t e  
regardless of the memured concentration of the hted hazardous w t e  contained in the 
soil. lhe adoption of a positwn thar hazardous waste could not be received at the on- 
property disposal facirity would require of-site disposal of this contaminated soil. 
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Crawford, L. (Contd.) 
2 (Contd.) Additionally, a limited quantity of Operable Unit 5 soil is expected to exhibit the 

charactktic of toxicity for one or more inorganic or organic constituents. The most 
significant volume of this category of contaminated soil would be associated with the 
fonner trap range at the site. The current test method for determining if the characteristic 
of toxicity is present wuld require that the spent Iead bulle-ss/shot in the soil be ground 
and then subjected to an acidic leach process. This test method wuld render the soil 
charactdtically hazarhus due to the presence of the spent lead buIlets/shot in the soil. 
Again. adoptwn of a prohibitwn of hazardous waste in the disposal facility wuld require 
these soils to be treated to remove the hazard or sent of-site for disposal. 

Exclusion of hazardous w t e  fiom the disposal facility would result in additional sampling 
and handling to identia all soils contaminated with hazardous waste and would increare 
the volume of soil requiring ofsite shbment. This limitation would resulr increased 
remediation cost with no environmental gain. 
In February 1993 EPA promulgated a fderal regulation pertaining to the management of 
remediation waste within what they termed "corrective action management units7 
Remediation w t e  defined as 'all solid and hazardous wastes. and all d i a  (including 
groundwer, surjiace water, soil, and sediments) and debris, which contain listed 
hazardous wastes or which thmelves exhibit a hazardous waste characteristic, that are 
managed for the purpose of implementing corrective action requirements. " lhe EPA 
clearly indicated in the preamble to this$nal rule that the substantive requirements of the 
regulations for corrective action management units are expected to be applicable or 
relevant and appropriate requirements for the remediation of CERUA sites, including 
fderal fwilities. where CERCLQ remediation involves remedicltion of hazardous wastes. 
In essence, the adoptwn of this promulgated EPA regulation would permit placement, in 
the on-property disposal facility. of contamhated soil containing listed hazardous wastes or 
soil exhibiting a characterktic of a hazardous waste. 

EPA established this regulatoryfiamewrk for the use of corrective action management 
units because "remediation of &ting contamhation problems is inherently difiment fiom 
the management of as-generated industrial hazardous waste' (58 Fed. Reg. 8658). n e  
original hazardous waste management program d e r  the Resource Conservation and 
Recovery Act war designed to prevent new releases. EPA noted a number of difierences 
between as-generated hazardous wastes resulting fiom operating processes and remediation 
wastes. One signi@atu darkrence was that remediation oflen involves management of 
large volumes of contaminated media, such as soil and groundwwer, with physical and 
chemical charactdtics that can be quite difierentfiom those of as-generated wastes. 
EPA has found that applying the stringent requirements for as-genffated hazardous w t e s  
to remediation wastes can act as a disincentive to more protective remedies and limit 
flexibility in choosing the most practical remedy at a particular site. lhe agency noted in 
the preamble to the corrective action management unit ndmakan g that "application of 
regulatory requirements designed for as-generattd wastes to remediation w t e s  has proven 
problematic. In essence, standards designed to prevent releasis fiom occurring and to 
force hazardous waste generators to internalize the costs posed by hazardous waste 
management can be highly counterproductive when applied to )cIyIs1cT generated during 
remedratro ' ' n, where the release has already occurrd and the desired incentive is to 
increase, rather than decrease, waste production. .r EPA -@ore developed regulations 
Tor management of remediaion wastes that are better tailored to the realities of 
r d i a t i o n  actbns. lhe agency notes that the goal related to corrective action decisions 
is "to select a remedy that is fully protective, y a  reflects the technical and practical 
realities of the site. = 
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To ensure the long-term protection of human health and the environment, Section 9 of this 
ROD defines a series of waste acceptance criteria for the on-prop- disposal facility. 
7he criteria establish the maximum concentration of a given constituent which can be 
present in the contaminated media for receipt in the on-propeny disposal facility to ensure 
the long-term protection of the underlying aqu$er. nte criteria, including those for 
uranium and the other constituents present on the h t ,  were developed in an equivalent 
manner emplaying a consistent set of technical input parameters. To compile the l&t of 
w t e  acceptance criteria. each of the cormrnhms found to OCCUT in the Operable Unit 5 
media were individually evaluated. ntis h t  of contamham included those that would be 
lobeled as hazardous waste under the current regulatoryframwrk Concennation-bmed 
w t e  acceptance criteria were derived for those constituents which had a potential to 
leach to the underlying aquifer within the 1ooO-year time frame in a concentration which 
would exceed h t i n g  or proposed federal drinking waste standards (or a rkk level of IOE- 
5 where a drinking water standard was not available for a given constituent). In essence, 
the selected remedy does not necessarily consider the regulatory definirion of whether the 
soil would be labeled as hazardous waste, but focuses on the individual concentration of 
all contaminam that are present to determine the viability for the soil to be placed in the 
on-propeny disposal facility. l b s e  soik which exhibit a concentration of a contaminant 
which exceed the waste acceptance criteria would not be conskiered for on-prop- 
disposal unless sdjected to some form of treatment to render the soil suitable for 
placement in the fuility. 

Additionally. the concentratwn-bmed w t e  acceptance criteria h a  been extended to 
preclude the acceptance in the on-prop- disposal of any material which exhibits the 
characteristics of reactivity. ignitability, or corrosiw. n t a e  additional restrictions were 
added as a best management practice to ensure w r k o  sa fw and the integrity of the 
disposal facility lining and capping systems. 

Through the application of these w t e  acceptance criteria, the selected remedy provides 
for the long-term protection of human health, while at the same time providing an 
intplementable, and cost-gective strategy for addressing the permanent &posal of the 
cormnunal * ed environmental media at the site. DOE believes that no additional hitations 
should be placed on the disposal of soil considered to be hazardous w t e  in the on- 
prop- disposal facility. 
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The disposal facility WAC for Uranium-232 must be set at a maximum of 346 pCig 
or 1030 ppm for total uranium. The WAC must be an upper limit of concentration 
acceptable into the disposal facility and may not be used as an average limit. 

Response: 
l7w w t e  acceptance criteria for the engineered disposal facility deJined in the Feasibility 
Study and Proposed Plan have been odopted as part of the selected remedy for Operable 
Unit 5. mese criteria, as defined in Sectwn 9 of this ROD, include the establishment of a 
concentration-based waste acceptance criteria for total uranium of 103Oparrs per million. 
Assuming a natural dknibutwn of the major isotopes of uranium (i. e., uranium-238, -235, 
and -234). the 1030 parts per millwn waste acceptance criteria would convert to 346 
picocurie per gram of uranium-238. This limit has been set as an upper permissible 
concentration level for contaminated soil to be received into the on-property disposal 
facilizy, and as such will not be used as an average lirnit. 

m e  selected remedy provides that soil exceeding thk waste acceptance criteria will be 
shipped for off site disposal at an appropriate fmility. DOE is committed to implementing 
thk remedy QF defined in this deciswn document. However, DOE must d o  bring to the 
commentor's artentwn that the availability of ofl-site dkposal capacity cannot be assured 
over the 10- to 25-year cleanup program associated with Operable Unit 5. In the event 
of-site disposal capacity becomes unavailable or cost prohibitive at some point in the 
*re, DOE considers it important that flexibility be maintained in the language of the 
ROD to permit the applicatwn of t r e a n t  technologies to soil exceeding these acceptance 
criteria to convert them to a form suitable for on-property disposal. n e  application of 
such technologies would only occur following receipt of approvalfiom EPA and inputfiom 
OEPA. 

Crawford, L. 
4 

No disposal or long-term storage of off-site waste in the proposed engineered disposal 
facility or any other facility on the FEMP site. 

Response: 
lhe DOE concurs with the comment, and has no intention of using the dkpsal  facility 
a~sociated with the Operable Unit 5 remedy to aa2ras m t e s  generatdfiom off-site 
locations. Additwnally, the DOE has no intention of using existing or newly constructed 
storage fbcilities located at the E M P  for the long-tenn storage of ,wastes gewatedfiom 
off-site I O C ~ I U .  Specifically ercludedfiona this prohibition are laboratory w t e s  
generated at offGite fizilities resulting duectly fiom the chemical. radiological or 
engineering anaiysk of FEMP w t e  m a t & / c o ~ e d  media or generated duting the 
conduct of treatability or demonstration type studies on FEMP m t e  materiaid 
contaminated media. Such analyses and studies are typically performed av an integral part 
of implementing a selected remedy at a c h u p  site. 

Crawford, L. 
5 

While I understand the need for a USEPA waiver and reluctantly support it, it must 
allow and follow my comments under #2. 

Response: 
Statement acknowledged. Please see responses to the comments labeled Oawfoni 2,3 and 
4 above. 
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Crawford, L. DOE must make a commitment within the OU5 ROD regarding government 
ownership. DOE must/will provide a commitment to ensure the land-use to develop 
the clean up standards is maintained into the future. DOE ownership is essential. 

e6 

Response: 
lke comment rakes the need to properly align the necessary institutional control provirions 

for the FEMP with thefiuure land use for the facility to ensure the continued protection of 
human heahh. DOE agrees with the need for this alignment. It t not the intent of DOE 
to attempt to establkh ajinalfiuure land use for the EEMP through th& decision 
document. DOE does recognize that the final remediation levels i d e n t i i  in Section 9.0 
of this ROD do establish the peimiSsible concentrations of contamham which could 
remain at the site following completwn of remedial actions. ?he remaining 
concentratwns of contaminants will present a potential for exposure tofiuure users of the 
FEMP. 

lke Femald Citizens Task Force issued recommenabwns regardingfiuure use of the 
Fernald property in May of 1995. In these recommendations, the Task Force 
recommended that the area of the FEMP containing the disposal fa i l@ and associated 
buffer zone remain under the continued ownership of the federal government. Additionally, 
the Task Force recommended that the remaining portions of the FEMP property be made 
available for the uses that are the most beneficial to the surrounding communities. While 
the Task Force recommended prohibiting any sort of agricultural or residentid uses of the 
remaining portions of the FEMP property (outside the disposal facility area), the Task 
Force encouraged DOE to consulr with local communities to establish their preferences for 
@we use and ownership of these areas of the site. Consistent with this recommendation, 
DOE does not consider it prudent to insert enforceable provisions within this ROD to 
provide for the c o h e d  federal ownership of the entire EEMPproperty. 

Additionally, DOE considers that final, enforceable institutional control measures for 
postremedial conditions at the EEMP should be established based upon an analysis of the 
actual residual concentratwns as measured in site soil and groundwater following the 
completwn of remedial actions; the measured concensrations and spatial distribution may 
di@krfiom fmibility study projections. 77h diJikrence in estimared versus measured 
concematwns could have a significant impact on the required institutional controls 
necessary to mainrain continuedprotectiveness. In this ROD, DOE hm elected to define 
that instit#wnal controls are a necessary component of the remedy to ensure continued 
protectiveness, but that the specific institutional control provirwns necessary to be applied 
to postremedial site conditwns will be defined during remedial design. The institutional 
control provisions defined during remedial design may be modified during the remedial 
action phase to accommodate the progressive findings of the jield ceinfication eforts. As 
with all remedkd design and remedial action documentarion, the plan for instinuional 
controls at the FEMP, and any necessary nwdi@atwns to it, will be subject to approval by 
EPA and review by OEPA. 

lke need for institutional controls during the conduct of remedial actions and the 
requirement for continued federal ownership of the disposal facility area on the FEMP 
have been speci@ally iden@ed in this ROD. More specific derail on the actual 
Lnplementation of these controls will be defined during remedial design. 
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Crawford, L. DOE must ensure public participation through the RD/RA. DOE must commit to 
continuing the public involvement program during this time. 

Response: 
DOE is committed to continuing the active community involvement program currently in 
place at the FEMP throughow the duration of remedial Ocnvities at the site. lhis issue 
has been discussed at public meetings and has been the subject of a more focused 
mundtable held with interested members of the local comni t y .  Language has been 
added to Section 9 of this ROD to f o d u e  the commi&nent to continue the ongoing public 
inwlvement program during the remedial des ign/rd ia l  action process. 

DOE should attempt to do pollution prevention as much 8s possible during OUS 
remedial actions. AU methods available to reduce or eliminate dkharges and releases 
from the excavation and disposal activities should be considered during the design of 
the system. 

Crawford, L. 
8 

Response: 
PoUution preventwn will be a key consideration during remedial design for Operable 
Unit 5. .conSideratwns during remedkal design will include minimizing discharges to the 
Great Miami River to the extent practkal, applying appropriate mitigative meaFures during 
txcavarion and soil transport and staging operations to minimize figitive dust &swns, 
wd ensuring the necessary controLF to reduce the migration of contaminafed soil and 
s@me water out of confrolled areas during rain eve-. DOE'S phnned actions will be 
documented during remedial design and subject to approval by EPA formal review by 
OEPA. and will be available for public inspection. 
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Crawford, L. DOE should commit to using and developing real-time monitoring. Data obtained 
from the real-time monitoring and any other monitoring will be provided to the public 
in a timely manner. 

e9 

Response: 
DOE is committed to executing a responsible and technically defensible environmental 
monitoring program during and following the conduct of remedial actions at the FEMP. 
Lunguage committing DOE to p e o m  this monitoring has been included in Section 9 of 
this ROD. Speciijic detaik on the type andfiequency of monitoring will be defined during 
the remedial design phase. It is also expected that, as the site moves through the remedial 
oction process, changes will be necessary to this monitoring program to r@ct changed 
conditions at the site (e.g. , completwn of remedial action for one area of the site) or to 
address the progressive findings of the program Recognitwn of the need to nwdia the 
monitoring program during and afrm remedial actions has also been idemijied in this 
ROD. 

commercially available and emerging monitoring techniques which could provide real-time 
or near real-time data on environmental releases will be considered during the 
development of this monitoring program during remedial design. 

lhe DOE currently has in place a program for reporting upon environmed monitoring 
data collected at the FEMP including nonroutine releases (such as spills) and more routine 
environmental discharges generated by site cleanup activities. As part of the Operable 
Unit 5 remedial design process, the existing site reporting system will be evaluated and 
necessary changes @ected to ensure the program is properly aligned with proposed 
remedial activities. One goal of the reporting system will be to continue to report 
environmental discharges to the local community and inwlved regulatory agencies in a 
prompt and responsible manner. The proposed mechan&m andfiequency of reporting 
will be defined in the remedial design docwnentarion for Operable Unit 5 and be subject to 
EPA approval, formal review by OEPA, and will be made available for public inspection. 

Crawford, L. 
10 

During the implementation of the preferred alternative, DOE must use excavation and 
waste management techniques which will prevent the dilution of waste concentrations 
to meet the WAC’S. DOE will not use dilution to meet the WAC or remediation 
levels. This is unacceptable and will not be tolerated. 

Response: 
DOE agrees that an important cons&nation during the remedy implementation phase is to 
ensure that proper excavatwn connol and w t e  management practices are applied to 
prevent the dilutwn of contaminated soil and inmeare the volume of soil requiring 
dic.posal. DOE has no intention of using dilution as a mechanism to attain the w e  
acceptance c r i t h  for the disposal facility. DOE is compiling detailed procedures to 
guide site-wide excavation operations for contamhated soil. These procedures, which will 
be developed during the remediul design phase for Operable Unit 5. will clearly define 
intended excavatwn methods which will ensure against such dilution taking place. 
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crawford, L. 
11 

crawford, L. 
12 

DOE should be open in considering new technologies which may reduce the volume, 
toxicity or mobility of wastes b e i i  disposed of on-site. I am personally requesting 
that DOE remain open minded to the idea of additional technologies which could 
result in a safer waste for on-site disposal. 

Response: 
DOE agrees that the FEMP should continue to be open to new technologies that may 
reduce the wlwne. toxicity or mobility of wastes being disposed of on site. Language 
apressing this commitment was provided in the Proposed Plan in the description of the 
preferred alternative and has been incorporated in Section 9 of this ROD. 

I greatly support DOE'S use of the proposed MCL for total uranium of 20 ug.1 as the 
groundwater remediation level. I personally believe that remediation to this standard 
will ensure the Great Miami Aquifer is restored to it full beneficial use. Any 
proposed changes to the 20 ug/l total uranium remediation standard would necessitate 
a ROD amendment including a formal public comment period. 

Response: 
consisrenr with Section 300.430(e)(2)(i)(C) of the National Contingency Plan, the DOE has 
adopted the marinturn contaminant levels under the Safe Drinking Water A n  as relevant 
and appropriate requirements to the restoration of the Great Miami Aquger. Lacking a 
final promulgated maximum cont- level for uranium, DOE adopted, as part of the 
selected renredy, the mcLximum contaminant level proposed by EPA in July 1991 under the 
Sqfe Drinking Water Act of 20 parts per billion as the final remediation level for 
restoration of the aqufer. This proposed standard was adopted os a "To Be Considered" 
requirement to the selected remedy. 

7he estimated costs for the restoratwn of the Great Miami Aqufer are, as wuki be 
apeeted, very sensitive to the establishedfinal groundwater cleMup goaLF @ud 
remediation levels). While DOE is cornmined to fully restoring the aquiyer to health 
protective levels, DOE must do so in full recognition of its role as a steward of public 
fiurdr. Within its stewarakhip role, the DOE must ensure that public fiurdr are committed 
only to remedial activities which yield a commensurate environmental or humon health 
related benefit. As such, the DOE must evaluate the technical and economic implications 
of pursuing adbption of the final marimurn contaminant level for uranium, once 
promulgated by EPA. Such a technical and economic evaluation will be wtarranted 
regardless of whether the final mLuTimum contaminant level for uranium represents a higher 
or lower concentration-based M a t i o n  than the proposed 20 parts per billion standard. 
In the event DOE considers it appropriate to pursue a change to t h e m  remedianbn level 
for uranium in groundwater identiied in thk decision document, DOE will initiate such a 
change in a manner consistent with CERCLQ. the National Contingency Plan and the tenm 
of the Amended Consent Agreement. As done throughout the remedial 
investigationfleasibility study decision-muking process, the DOE will inwlve the public in 
any attempt to modi3 thefintJ remedial goal for uranium in the Great Miami Aquijkrfiom 
the 20 parts per billion value identiped in Sectwn 9 of this ROD. 
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Comments on tne Proposea Plan t o r  OU 5 at the FEMP 

Once again, being a n e a m y  resiaent, let me state up tront 
that my prererence would De f o r  a total cleanup or the Site 
that woula return the site to backgrouna levels and leave no 
waste on site. However, since cecnnological, political, ana 
practical consiaerations must aiso come into play, I realize 
that this is probaDly not going to nappen. 

However, Detore the rinal ROO is deciaea upon I woula like 
to see a more realistic evaluation or t h e  costs ot the 
proposea alternative. The costs of 0 & 14 were only tigurea 
to r  30 years. This may be a standard way ot  estimating 
costs, but it aoes not accurately rerlect the true costs or 
operating ana monitoring a disposal cell a t  the FEMP versus 
aisposing or the waste ort-site. Because ot the extremely 
iong nalf-lire or  uranium the u LL 11 costs will continue year 
arter year inderinitely. However, it the waste were 
aisposea or in an arid climate, the 3 tL 11 costs would be 
consiaerabiy less ana would ais0 be JUSC a portion or the 
costs of monitoring a racility In an arid climate wnich also 
accepts other wastes. Also, inevitably the cell will tail , 
ana probaDly need repairs to prevent tutther contamination 
or the Great hiami kquiter. Were these repair costs 
included in the cost estimates? For a true picture or costs 
you must look way Deyond a 30 year time trame. 

a celi were built, and Congress cut the 0 8, M funding 
o u t .  what woula be the worst case scenario tor the cell, the 
community ana the environment? 

* it * * * * * R * * 

The rest or my comments are aimea at bringing up concerns 
ana suggestions relative to tne Froposea Plan ro t  UU 5. 
The K J D  ror UU 5 snould clearly aeal wicn or state tne 
roliowing: 

No orr-site waste will De b r o u g h t  onto TEMP property 
ro t  storage or disposal. c Oerine orr-site waste as anytning 
not currently on tne site, except r o r  samples that were sent 
orr-site ror  cnaracterization or treatability stuaiesl 

* No cnaracteristic nazaraous waste snould be placea in 
m e  cell. 

* The ROfi snould state that DOE will rollow a sort or 
ALkkk-principle in aesigning ana executing the remeaiation. 
The remeaiation levels should be as close to backgrouna as 
possiDle given the tecnnological, risk, and cost 
constraints. i t  an additional process or activity could get 
us substantialiy cioser to backgrouna at a reasonable cost 
ana risk. this snouia be pursuea. The goal snould be 
Dacltgrouna levels. not ~ u s t  staying witnin a remeaiation 
level. 

or Sir ppm cl f o r  soi 1 was chosen. 
With this in mind, please clariiy how an ALARA goal 
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it a disposal cell is built. it will be place0 over 
the oest geology on the site. 

t Li. a aisposal cell is built, there should be constant 
oversight by an inaepenaent expert as the engineering, 
construction ana ri!!:ng a r e  perrormea to insure that they 
are aone properly. keports from the inaepenaent expert 
snoula be part or the public record. 

a aisposal cell is built, it snould De built in 
such a way that the contents can be accessea for ruture 
remeaiation errorts ir neeaea. This aoes not mean it must 
be in containers in neat rows, but be stored in a way that 
heavy machinery could get to it without lotting it in tne 
air or increasing the risks to workers, community or the 
environment unnecessarily. 

it a cell is built, the cell aesigners snould meet 
with the Stakeholders betore they start wortc ana as they 
progress so that tney aaequately unaerstana the concerns or 
the staKenolaers ana can aesign the cell to account ro r  
tnem. Also. the aesigners can snare tneir concerns with the 
stakeholders as they do their work. Frequent 2-way 
communication will save time, money and headaches in the 
long run. 

it In order to minimize the Size or the Cell, reduction 
or waste volume technologies should be studied extensively 
berore ana auring any cell construction ana filling. 

it I f  a cell is m i l t ,  it inevitably will rail to some 
degree at a ruture date. Thererore it must be designed to 
keep any aquirer contamination as rar DelOW ilippo as 
possible. Treatment tecnnologies that would help achieve 
this should be stuaiea extensively Derore ana auring the 
cell construction ana tilling. Consiaeration or treatment 
technologies isucn as vitriricationi snoula oe consiaerea 
r o t  the portions or the waste that approacn tne upper WAC 
limit. 

it Groundwater SnOuld be remediatea to as tar below 20 
ppo as reasonaDly achievable. I t  drinKing water stanaaras 
change over the years, the 20 ppb level SnOuld not be raised 
ror  remeaiation purposes at the FEMP. 

it Groundwater pumping ana remeaiation should not end 
without staKeholaer input being activeiy sought. 

it The remediation or the FEMP should comply with all 
laws that exist on the aate the HObs are signea ana Should 
only be cnangea to incorporate any ruture more stringent 
I aws . 

it The 5 year reviews or the KJIj Tor erfectiveness 
snould incluae an anaiysis or tne tnen current tecnnologies* 
aDility to pursue rurther remealation. I r  at a ruture time 
a technology would allow r o r  a way to truly aeactivate the 
raaioactivity or hazardous chemicals or ror a way to greatly 

0 
ennance the iong-term storage or the material, we would want 
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to De able to evaluate i r  i t  was aesirable to pursue rurtner 
action. This process would also call attention to the 
tecnnology researcn needs ot the DOE. 

* Copies or the annual reports ana the 5 year reviews 
snould be mailed to: 

1. Ross, Crosby, and Morgan Townsnips 
2. butler ana Hamilton Counties 
3. dEPA, USEPA, dDH 
4. Congressional ana State keps that have the FEhk 

5. Any resident, group or agency that wishes to De 
in their district 

on the mailing list 

* DOE will be responsible for  requesting proper levels 
or runaing to r  remediation and 0 B M (including ruture 
repairs, so that the Consent Agreements will be met. I f  
Congress does not provide adequate runding, letters or 
inaaequate runaing should go out to those on the aDOve 
mal I i ng I i st. Der in i ng 'I i naaequate runai ng" snou I d be 
worKed o u t  with the stakeholders. I t  at some time in the 
ruture another agency takes over tne remediation and U & M 
runctions or the site, it must accept the responsibilities 
in the R O D s  as well. The rederal government must retain 
ownership or  the disposal cell and any area necessary for  
maintaining the cell and controlling access to it. I t  
should retain ownership or any area where the lana use must 
De restricted to provide protectiveness for tne public ana 
tne environment. 

* DOE snoula commit to detailing the 0 8 M process 
within its Aaministrative orders so that ruture DOE decision 
maKers will be clear about the importance or this ongoing 
t aSK . 

* The RODS should be enrorcable witn rines ana lawsuits 
1 r necessary. 

* A mecnanism tor the stakeholders to initiate a 
request ror  ruture review and possible amenament or tne ROb 
snould be incluaed in tne ROD. Pernaps a petition with a 
certain numDer or signatures? 

* I f  to r  some reason, the ROD to r  OU 5 can.t be 
implementea tully, the HOD should be reopened wich full 
puDlic participation. Also,  notice of any "Explanations or 
Signiticant Difrerences" or "Amenaments to the R0I.I" snould 
De mailed to stakenolders on tne mailing list in addition to 
PuDlishing a notice in an area newspaper. 

* There neeas to be a commitment that all tne RODs will 
be rol  lea up into one "big picture" ROD tnat will 
incorporate any improvements in the wordings in the RCJKJs 
that have evolvea over time. For example, tne FtOb fo r  UU 3 

may nave sometning in it tnat no one naa thougnt or when 
tney were writing earlier RODs. I f  appropriate, tnere 
SnOuld be a mechanism to incorporate it into all or the 
Rubs. 
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t Air monitoring data outing excavation, arying ana 
transport will be extremely important to the community ana 
workers. The best availaole devices and tecnniques should 
De used to give the workers and community a clear picture or 
air emissions. Real time monitoring snould be done on a 
routine basis. Action levels should be aevelopea (with tne 
community, so that Work can be halted it they occur. 

it Excavation tecnniques should be use0 that will not 
"dilute" the waste as it is being dug up rof disposal. 

it Any waiver given so that a disposal cell can be 
built, must include wording to keep all otf-site waste from 
entering the FEMP to r  storage or aisposal. I t  must also De 
so site-specific that it does not create a precedent Tor 
ruture tederal or commercial disposal sites in tne vicinity 
or the FEMP. 

~t The WAC ot  103i)ppm U to r  the waste cell shoula never 
be raisea, but snoula be allowed to be lowered to account 
to r  otner UU decisions ana volumes. I t  snould be a maximum 
numDer f o r  the waste going into the cell ana not an average. 

it A commitment to continue the public involvement 
process that has been developed over the years should be 
stated clearly in the ROD. This should extend througn 
design, remediation, and out into the 0 8 M years. 

While the government may tee1 that the remeaiation will be 
protective or human nealth and the environment, I reel that 
the public has the right to know whenever materials are 
above the background levels t o r  their area. That way the 
public can decide ror  itself it i t  Wants to be in Contact 
with sucn materials. Also, i t  allows the puolic to have the 
inrormation neeaea to aetermine ir any aaaitive or 
multiplicative risks neea to be consiaerea ir sucn materials 
will De combinea with otner so-called "clean" materials. 

unce cleanup is consiaered complete, all areas wnere the 
pub1 ic wi I I have access and that are above backgrouna (even 
if they are below the cleanup criteria) snoula De postea so 
tnat tne public can make informed choices as to any 
exposures they might incur. 
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Dastillung, 

1 

However, before the final ROD is decided upon I would like to see a more realistic 
evaluation of the costs of the proposed alternative. The costs of 0 & M were only 
fgured for 30 years. This may be a standard way of estimating costs, but it does not 
accurately reflect the true costs of operating and monitoring a disposal cell at the 
FEMP versus disposing of the waste offsite. Because of the extremely long half-life of 
uranium the 0 & M costs will continue year after year indefinitely. However, if the 
waste were disposed of in an arid climate, the 0 & M costs would be considerably less 
and would also be just a portion of the costs of monitoring a facility in an arid climate 
which also accepts other wastes. Also, inevitably the cell will fair, and probably need 
repairs to prevent further contamination of the Great Miami Aquifer. Were these 
repair costs included in the cost estimates? For a true picture of costs you must look 
way beyond a 30 year time frame. 

v. 

ReSpOnSe: 
DOE agrees with the concerns raised by the commentor regarding the need for the long- 
term care of the disposal fmility well into t h e m r e ,  and the need to consider the costs of 
this care when comparing altendves. As will be explained below, the cost estimates 
prepared for Operable Unit 5 alternutives speciificorry consider the long-term care ne& of 
the on-site disposal options. 

Ihe cost estimates used to compare the of-site and on-site options use present-worth 
methocis that are designed specifically to allow for foir comparison of engineering 
alternatives that mend over direrent time periods. Ihe 3Gyear period provides a basis 
for comparing remedial alternatives and is not intended to sign83 the length of the 
remedial actions or DOE'S commitment to their upkeep. Ihe 3Gyearperiod of evalwcion 
is specfled in EPA remedial investigation/feasibility study cost es-g guidance became 
it is typically used to evaluate engineering alternatives that have long-tmpe$ormance 
periods or which are expected to p@om indejinitely. 7hirty years is selected by EPA for 
the analysis because it typically represents the threshold point in a present-wrth 
calculation beyond which additional yearly costs (while stiU accounted for) do not 
appreciably a f i t  the magnitude of the present-wrth cost estimate. As an aonrple, DOE 
has estimated that the annual maintenance and monitoring costs for the disposal facility 
may be on the order of $1.4 million per year, and this figure was jiunished to the Femaki 
Citizens Task Force for inclusion in their Toolbar. To illustrate the concept, if one 
perfom a present-worth cost estimate using thi~ $1.4 million per year annual expediture, 
and employs a discount rate of 5 percent and conriders expenditure periods of 10.30,50. 
100, and 500 years, the following present-worth cost estimates result: 10 years - $10.8 
million; 30 years - $21.5 million; 50 years - $25.5 million; 100 years - $27.8 million; 
and 500 years - $28.0 million. Clearly, as the peormance period ate& bnger into the 
ficnue the net gect on the present-worth estimate decreases sign@cantly. W k the 
proper way to compare expenditures of money that have direrent duration periods over 
which they are spent, and EPA 's remedial investigation/feasib;lih, study cost estimating 
guidance employs such methoa3 to compare remedial altematbes that contain diT&g 
performance periods. 

It  is also important to note that of-site disposal cmts d o  represent inherent uncertairuy 
over time, in that both prices and availnbdity of capacity may change over time. DOE 
attempted to represent the ofl-site costs f&ly using prices that are representative of today's 
marker, but this marker can change over the nep 10 to 20 years as competirion for of-site 
capacity increases. 

(Contd.) 
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Dastillung, (Contd.) a v. DOE recognizes that under Section 107 of CERQA it is liable for aU response costs 
1 (Contd.) associatedwith the remedy, including the costs of long tenn care. DOE finher recognizes 

that these costs will mend indefinitely into the future and do not end with a 3Gyear time 
pame. DOE believes the long-tenn care costs   so cia led with on-site disposal were 
properly considered in the cost comparisons conducted during the feasibility study. 
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Dastillung, 

2 

E a cell were built, and Congress cut the 0 & M funding out, what would be the 
worst case scenario for the cell, the community and the environment? 

Response: 

v. 

lhe primary concern to DOE that is embodied in the commentor's question wuld be the 
long-term protectwn of the Great Miami Aquifer if the disposal facility no longer received 
long-term care. As part of the feasibility study, DOE conducted a number of &posal 
facility pMoormonce analyses to determine h d -  and environmental-protective w t e  
acceptance criteria for the facility. As a fundamental basis of these analyses, no credit 
wlyzs tuken for active maintenance measures in the development of the w t e  acceptance 
criteria. In fleet, the w t e  acceptance criteria conservatively assume that active 
maintenance measures and long-term care activities have ceased and that the facility rests 
in a passive (i. e., abandoned) mode with no human attention provided. For the analyses, 
flm'veness was defined as ensuring that protective standarrjs (drinking mer maximum 
contaminant levels) were not exceeded in the Great Miami Aquifer at any point beneath the 
disposal facility footprint. It was assumed in the analyses that the synthetic liner materials 
in the disposal facility cap and base had fdled, the leachate collection systems were no 
longerfiurcrioning, and the natural earthen materiaLF in the cap began to degrade over 
time, allowing in#Wahn into the facility to steadily increase. Even under the hypothetical 
faiIwe modes evaluated through the analyses, the disposal facility w found to be reliable 
and gective over the full 2 W  to 1000-year performonce period envkwned by federal 
regularions. The pe$ormance assessment provides a reasonable level of assurance that the 
on-property disposal fmiluy will provide negligible impacts to the Great Miami Aquifer 
even in the absence offunding to conduct operation and maintenance activities, as the 
commentor ash. 

With regard to other pathways of exposure that may be of concern - such as inadvertent 
access w the contents of the facility - the design of the facility does not rely on 
institutional controls or active measures to prevent contact with the contem. While 
institutional controls provide an addirional margin of s a f q  to prevent hiruder access (or 
damage to the facility) and are planned to be empibyed, su$kient physical barriers are 
included in the design to prevent inrruder access and minimize erosional degradation of the 
cap over the long term, even if operating in a passive (i. e., "abandoned") mode. Finally, 
the average soil uranium concentratwn in the disposal facility following completion of the 
remedy is atirnated to be approximately 100 parts per miUion (a result of the 1030 parts 
per million waste acceptance criteria for protecting the aquifer and the volume vs. 
concennarion relationships for the site's contMlinated soil). l7w, if an intruder were able 
to access the mat- at some point in theficnue, heishe wuld be exposed to 
concenrr&ns that, on average, are not much greater than the 80 parts per nullion soil 
cleanup level for Operable Unit 5 (which, as shown in the Operable Unit 5 Proposed Plan, 
is protective of the undeveloped park mer at a 106 incremental lifetime cancer rkk level). 
By design, the wrs t  case scenario for the disposal facility, the community, and the 
environment, if the facility were abandoned completely due w a lacR officndin, is not 
much dirkrent than the scenario of all active maintenance meclsures raking phce. As a I 

point of interest, the vast majority of the cost associared with active maintenance-lies in the 
analytical monitoring that is required by federal regularion, rather than the need for 
intensive or complex maintenance procedures on the disposal facility. 
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Dastillung, 

3 

No off-site waste will be brought onto FEMP property for storage or disposal. (Defme 
off-site waste as anything not currently on the site, except for samples that were sent 
offsite for characterization or treatabiity studies.) 

v. 

Response: 
lh DOE concurs with the comment, and has no intent to use the disposal facility 
associazed with the Operable Unit 5 remedy to d r e s s  wastes generattd at of-site 
locations. Additionally. the DOE has no intention of wing h t i n g  or newly colLFnucted 
storage facilities located at the FEMP for the long-term storage of w t e s  generated at of- 
site locations. Specifically accrudedfiom this prohibition are laboratory w t e s  generated 
at of-site facilities resulting directly fiom the chemical, radiological or engineering 
analysis of E M P  w t e  materials or generated during the conduct of treatabihy or 
demonstration type studies on FEMP waste mat-. The FEMP is contractually 
obligated to accept these lab generated wastes. Such analyses and studies are typically 
performed as an integral part of implementing a selected remedy at a cleanup site. 

Language has been added to Section 9 of this ROD to specifidly idem2 that the FEMP 
storage andficncre disposal fuility shall not be used for the long-term storage or disposal 
of wm generated at 08-site locations. Language regarding the idemped exclusion has 
been similarly add& to Section 9. 
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M u n g ,  No characteristic hazardous waste should be placed in the cell. 0 v. 
4 Response: 

DOE disagrees with this comment based upon the health-protective nature of the w t e  
acceptance criteria developed for the disposal facility. n e  limitations already developed 
on the dkposal of waste in the facility and the design of the facility will ensure that the 
proposed remedy is protective. Additional restrictions related to disposal of characteristic 
hazardous w t e  will have no signifiant @ect on the protectiveness of the disposal facility. 

rehunt and appropriate requirements related to the & p o d  of hazardous w t e  generated 
by remedial activily. 

In additwn to being protective, the preferred alternative complies with applicable or 

DOE believes that provisions under subpart S of 40 CFR 264 for corrective action 
management units are the major applicable or relevant and appropriate requirements for 
hazardous w t e  management activitia for Operable Unit 5. n e  EPA clearly indicated in 
the preamble to the final rule on corrective action management units (58 Fed. Reg. 8658, 
Feb. 16. 1993) that the substantive requirements of the regulations for corrective action 
management units are expected to be applicable or relevant and appropriate requirements 
for the remediatwn of CERCLQ sites, including federal facilities, where CERa.4 
remediation inwlves remediatwn of Resource Conservation and Recovery Act hazamlous 
w t e s .  Under 40 CFR 264.552, which provides requirements related to corrective action 
management units, placement of remediation w t e s  into or within a corrective action 
management unit does not constitute land disposal of hazardous wastes. Remediation 
w t e  is defied (40 CFR 260.10) as #all solid and hazardous wastes, and all d i a  
(including groundwater, surjiace water, soil, and sediments) and deb&, which contain 
&ted hazardous w t e s  or which themselves exhibit a hazardous waste characteristic, that 
are managed for the purpose of implementing corrective action requirements. 

EPA GFtablished thefiMlavork for the use of corrective action management units because 
"remediation of h t i n g  contanu'nation p r o b l m  is inherently di@krentfi.orn the 
management of as-generated industrial hazardous w t e m  (58 Fed. Reg. 8658). The 
original Resource conServ&n and Recovery Act subtitk Cprogram w w  designed as a 
program intended to prevent new releases. EPA noted a number of di@erences between as- 
generated and remediation wastes, including the fact that remediation oBen inwlves 
management of large wlunw of contaminated media, such as soil and groundwater, with 
physical and chemical characteristics that CM be quite di&entfiorn those of as-generated 
wastes. EPA  ha^ found that subtitle C requirements applied to remediation w t e s  can act 
as a disincenn've to more protective remedies and limisjl&ility in choosing the most 
practical remedy at a particular site. n e  agency notes that aapplication of regulatory 
requirements designed for crs-generated mta to remediatwn wastes has proven 
problematic. In essence, standarcLF designed to prevent releases porn occurring and to 
force hazardour waste generators to internalize the costs posed by hazardous waste 
management can be highly counterproductive when applied to wastes generated during 
remediatiom. where the release has already occurred and the desired incentive iv to 
increase, rather than decrease, w t e  produdon. 
'for management of remedhbn wastes that are better &red to the realities of 
remediation actwns. 
is "to select a remedy that is filly protective, yet that rejlects the technical and practical 
reDLities of the site. 

EPA therejore developed regulations 

n e  agency notes hat the goal related to corrective action decisions 

(Con t d.) 
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Dastillung, (Contd.) 
v. 
4 (Contd.) The Operable Unit 5 remedy selected by DOE is f i l l y  protective of human health and the 

environment. Specific criteria have been developed for the on-prop- disposal facility to 
ensure that wastes placed in the facility wuld be consistent with the need for a ply 
protective remedy. In particular, the criteria developed are intended to limit the 
introduction of toxic chemical contm'nants to levels that are protective. (DOE does not 
propose to introduce ignitable, corrosive, or reactive w t e  into the disposal facility.) m e  
approach used to develop limitations for toxic chemical contDminants is the same as that 
wed to establish limits on radiological conmnhnts , such as uranium As noted above, 
DOE believes that provisions related to corrective action management units are applicable 
or relevant and appropriate requirements for Operable Unit 5 and assumes that a 
corrective action management unit designation will be obtained for the portion of the on- 
prop- disposal fuility thut will accept Operable Unit 5 wastes. Also. the comective 
action management unit rule clearly applies to characteristic hazardous waste, as well as 
kted w t e s .  lhergore, on the basis of the corrective action management unit rule and 
the demonstration that h been provided regarding the protectiveness of an on-prop- 
dbposal facility, DOE believes that no additional limirations should be placed on the 
disposal of characterktic hazardous w t e  in the facility. 

Dastillung, 
V. 
5 

The ROD should state that DOE will follow a sort of ALARA-principle in designing 
and executing the remediation. The remediation levels should be as close to 
background as possible given the technological, risk, and cost constraints. 
IT an additional process or activity could get us substantially closer to background at a 
reasonable cost and risk, this should be pursued. The goal should be background 
levels, not just staying within a remediation level. Please clarify how an ALARA goal 
of 50 ppm U for soil was chosen. 

Response: 
Recognizing that the cleanup levels for Operable Unit 5 soil are sa at health-protective 
levels, DOE concurs with this comment and is committed to applying as low as reasonably 
achievable principles during remedy implementation. Language has been added to Section 
9 of the ROD to provide a commirment on the part of DOE to employ as low as reasonably 
achievable principles throughout all aspects of the rsnedy as a means to firther enhance 
the protectiveness of the remedy. 

lhe as low as reasonably achievable goal of 50 parts per million total uranium that WYLS 

cited in the Proposed Plan was selected becaue it is coincident with the genera& 
accepted technologybased lower limit for which real-time hand-held characterization 
equipment can be used to conduct field screening of soil uranium levels. k, although 
the Operable Unit 5 cleunup level is set at 80 parts per million total uranium, the FEMP 
believes it can gkctively screen to 50 parts per million in the Jeld. lhe incremental cost 
to excavate to a 50 parts per million level above and beyond the 80 parts per million level 
is considered by DOE to provide benefits that outweigh the addirional cost. 

Dastillung, 
V. 

a disposal cell is built, it will be placed over the best geology on the site. 

6 Response: 
DOE agrees and language is contained in the ROD signifiing this convnitment. 
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- If a disposal cell is built, there should be constant oversight by an independent expert 
as the engineering, construction and Filling are performed to insure that they are done 
properly. Reports from the independent expert should be part,of the public record. 

Response: 
DOE apects to follow all C E R U  requirements for implementahon of Remedial 
DesignLRemedial Action activities for the Operable Unit 5 remedy, including those 
requirements that pertain to the availubility of remedial design/r&ial action docwnents 
for public hpectwn. All of the remedial design/remedial action activities 'will be 
conducted under EPA oversight. DOE acknowledges that EPA has oversight author@ and 
will be conducting their oversight activities in accordance with their recent "Guidance on 
EPA Oversight of Remedial Designs and Remedial Actions Performed by PotentiaUy 
Responsible Parties " (EPA/54O/G9y)/oo1 April 1!&0). 7hk document outlines the 
intorntation that needs to be fitmished by DOE for public inspection and the procedures to 
be implemented to ensure that quality design and construction practices are utilized, and 
that independent constructwn acceptance testing is conducted. DOE believes that this level 
of independent oversight is adequate and does not envision that an addf inal  oversight 
group (in additwn to EPA and its technical review contractors) will be necessary. 

- If a disposal cell is built, it should be built in such a way that the contents can be 
accessed for future remediation efforts if needed. This does not mean it must be in 
containers in neat rows, but be stored in a way that heavy machiiery could get to it 
without lofting it io the air or increasing the risks to workers, community or the 
environment unnecessarily. 

Response: 
while the design of the facility k to function as a pennunent (rather than temporary or 
interim) site and that the need for access to the mat- is unlikely, the contents of the 
disposal facility wuld be amenable to access if necessary. and conventional meaFures 
could be implemented to retrieve the conten& if additwnal remediaion were found to be 
necesSary. 

- If a d is built, the cell designers should meet with the stakeholders before they start 
work and as they progress so that they adequately understand the concerns of the 
stakeholders and can design the cell to account for them. Also, the designers can 
share their concerns with the stakeholders as they do their work. Frequent sway  
communication will save time, money and headaches in the long run. 

ReSponse: 
DOE concurs with the comment and such stakeholder interactions are planned to be used 
during the remedial design and implementation phase of the project. DOE is committed to 
continuing the active community involvement program currently in place at the FEMP 
throughout the duration of remedial activities. This issue has been discussed at public 
meetings and  ha^ been the subject of a more focused roundtable meeting held with 
interested members of the local community. Language has been added to Secrion 9 of this 
ROD to formalize the commitment to continue the ongoing public involvement program 
durinp the remedial desiPn/remedial actwn Drocess. 
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Dastillung, 

10 

In order to minimize the s’he of the cell, reduction or waste volume technologies 
should be studied extensively before and during any cell construction and filling. 

Response: 

v. 

DOE concurs with the comment that the FEMP should continue to be open to new 
technologies that may reduce the volume, toxicity or mobility of wastes being disposed of 
onsite. Language has been included in Section 9 of this ROD documenting DOE’S 
commitment to continue to evaluate new and emerging technologies for application to the 
contanainated d i a  associated with Operable Unit 5. Included within this hnguage is a 
commitment by DOE to evaluate tw such technologies during remedial design: physical 
separation (to potentially reduce volume) and a soil amednent process (to potentially 
reduce contaminant mobility). DOE will conduct engineering studits of these nw 
technologies during remedial design to assas the viability of applying them as part of the 
Operable Unit 5 remedy. 

Analysis of physical separation during the remedial investigatwn&wsibility study i d e n t i !  
signijkant constraints to applying the technique at the FEMP as a lead component of the 
remedy. One of the most important constrainss idem>ed during the remedial 
investigation&mibiliry study war the determination that the contamination in site soil was 
distributed across all sizefiactwns making up the soil. 7W hindered the ability to 
separate oiu one specijk sizefiactwn by physical and release this portion of the 
soil, withoutfirrther keament, for unrestricted use as bacwll at the site. Much work is 
continuing through the DOE complex on soil washing and in particular on physical 
separation methods. Process improvements may emerge which may improve the viability of 
this or other techniques for application at the FEMP. DOE is committed to applying such 
techniques i f  they enhance the overall perJbrmance and permanence of the selected remedy. 

Dastillung, 
V. 
11 

If a cell is built, it inevitably will fail to some degree at a future date. Therefore it 
must be designed to keep any aquifer contamination as far below 20 ppb as possible. 
Treatment technologies that would help achieve this should be studied extensively 
before abd during the cell construction and f w .  Consideration of treatment 
technologies (such as vitrification) should be considered for the portions of the waste 
that approacb the upper WAC limit. 

Response: 
As mentioned in the previous response, DOE concurs that the FEMP should continue to be 
open to new technologies that may reduce the mlume, toxicity or mobility of wastes being 
&posed of onsite. Language has been included in Section 9 of this ROD documenting 
DOE’S commitment to continue to evaluate new and emerging technologies for application 
to the contMlinated media associated Wirh Operable Unit 5. m e  soil amendment process 
is one technology cited in the ROD that DOE will be exMlining during remedial design to 
fiuther reduce the leachabiluy of uranium fiom contaminated soil placed in the disposal 
fmility. 
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Dastillung, 

12 

Groundwater should be remediated to as far below 20 ppb as reasonably achievable. 
If drinking water standards change over the years, the 20 ppb level should not be 
raised for remediation purposes at the FEW. 

v. 

Response: 
DOE is committed to the application of as low as reasonably achievable principles in the 
restoration of groundwater. DOE disagrees. however. that if the 20 parts per billwn 
proposed uranium standard for drinking water is raised in theficnue as part offinal 
standard setting, that consideration should not be given to raising the final remediation 
level for the Great Miami Aquifer. Consistent with Section 3cK).43O(e)(2)(i)(C) of the 
National Contingency Plan, the DOE has adopted the maximum contaminant levels under 
the Sqfe Drinking Water Act as relevant and appropriate requirements to the restoration of 
the Great Miami Aquifer. Lucking a final promulgated marirmUn contaminant level for 
uranium, DOE adopted. as part of the selected remedy, the marimurn contaminant level 
proposed for uranium by EPA in July 1991 under the Sqfe Drinking Water Act of 20 parts 
per billwn as the final remediatwn level for restoration of the aquqer. ntis proposed 
standard was adopted as a "To Be Considered" requirement to the sekcted remedy. 

I?lc estimated costs for the restoratwn of the Great Miami Aquifer are, as wuld be 
expected, very sensitive to the establishedfinal groundwater cleanup gwLF (jhl 
remediation levels). while DOE is committed to f i l l y  restoring the aquifer to health- 
protective levels. DOE must do so in f i l l  recognirion of its role as a st-d of public 
jids. Within its stewardship role, the DOE must ensure that publicjids are conunittd 
only to remedial activities which yield a commensurate environmental or human health- 
related bene,fit. As such, the DOE must evaluate the technical and economic intplicatiom 
of pursuing adoption of the final maximum contaminant level for uranium, once it is 
promulgated by EPA. Such a technical and economic evaluation will be warranted 
regardless of whether the final maximum contamhmt level for uranium represents a higher 
or lower concentration-based limit than the proposed 20 parts per billion standard. In the 
event DOE considers it appropriate to pursue a change to the final remediation level for 
uranium in groundwater ident$ed in this decision hmnt, DOE will iniriate such a 
change in a manner consistent with CERCLQ, the Natwnal Contingency Plan and the terms 
of the Amended Consent Agreement. 
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Dastillung, 

13 

Groundwater pumping and remediation should not end without stakeholder input 
being actively sought. 

Response: 

@ v. 

DOE agrees wirh the c o m n t  and acknowledges that the administrative process forfinaI 
site closeout accommodates public and stakeholder input. At the completion of the remedy, 
once EPA has concluded that remedial goak have been attained. EPA wil l  initiate the 
formal process for project closeout. As part of the process. DOE will be required to 
submit a Project Closeout Repon for EPA 's review and approval. 7hk report includes 
dtxmntation that the pe@ormance standards have been met. Once EPA approves the 
report, EPA initiates the site deletwn process as described in EPA OSWER Directive 
93W.2-3A. "Procedures for Completwn and Deletion of National Prior@ List Sites" 
(April, 1989). 7he process is initiated by the EPA Regwnal w e ,  and both Headqwrtms 
EPA and the State of Ohw are given the opportunity to review and comment on the 
dehting decision. 7he deletwn process is then initiatd with the assembly of a Deletion 
Administrative Record (known as a "deletion docket ") that contaim all pertinent 
information SUppORing the Region 3 deletwn reconunendatwn. 7he deletion docket is made 
available to the public at the Regwnal public docket and at a local repository. A National 
Notice of Intent to delete the site is published in the Federal Reaister and a Local Notice of 
Intent to delete the site is published in a local newspaper of general circulation. A 3Gday 
public comment period is then required, at which time public and stakeholder input on .the 
project completwn report, the deletwn decision, and all supporring information is sought. 
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Dastillung, 

14 

The remediation of the FEMP should comply with all laws that exist on the date the 
RODS are signed and should only be changed to incorporate any future more stringent 
laws. 

v. 

Response: 
This comment raises the issue of the "fretzing" of kgal requirements by the Record of 
Decision process that are in gect at the time of ROD signature. As required by CERCLQ, 
DOE w t  comply with all laws identijied as applicable or r e k w  and appropriate 
requirements for the selected remedy, as they &t at the time of ROD signature. These 
applicable or relevant and appropriate requirements are idem#ied in Appendix B of thk 
Record of Decision, and become binding upon ROD signature. During the 5-year review 
process, EPA reviews each ongoing or completed remedy to detm'ne i f  it continues to be 
health protective. If a determination is made fiom the 5-year review that addizional 
response actions are w a n t e d  to ensure protectiveness, EPA can require the ROD to be 
reopened. A *re revision in a law (i. e., an applicable or r e k w  and appropriate 
requirement) that resulrs in a more stringent p@ormance standard would need to be 
evaluated on a site-specific bask by EPA fiom the perspective of overall protection of 
human health and the environment. Under EPA policy a revised applicable or relevant 
and appropriate requirement does not auTo&ally result in a ROD modification, unless 
EPA decides that the change renders the remedy to be no longer protective. Similarly, i f  a 
funtre revision to an applicable or relevant and appropriate requirement results in a less 
sningent p@ormance standard than aisted at the time of ROD signature, the ROD is not 
automatically revised downward to account for the change. In this instance. DOE (or 
other stakeholder) would need to request a revision to the ROD to accommodate the 
downward change, and EPA would need to examine the requestfiom a perspective of the 
overall e@ct on the protectiveness of the remedy. As long as the change still met NCP- 
defined protectiveness requirements, EPA could potentia& acconvmhte the request for a 
change through the ROD amendment process (which requires an opportunity for public 
comment). EPA generally applies the NCP rkk range as the benchmark to decide whether 
an applicable or relevant and appropriate requirement revision occuning apCr ROD 
signature requires a mOdificatin to the ROD. 

The 5 year reviews of the ROD for effectiveness should include an analysis of the then 
current technologies' abiiity to pursue further remediation. If at a future time a 
technology would allow for a way to truly deactivate the radioactivity or hazardous 
chemicals or for a way to greatly enhance the long-term storage of the material, we 
would want to be able to evaluate if it was desirable to pursue further action. This 
process would also call attention to the technology research needs of the DOE. 

Dastillung, 
V. 
15 

Response: 
Generally, EPA 's 5-year review process is focused on a protectiveness review to ensure 
that a remedial action remains protective of public health and the environment and is 
fiutcrioning as designed. The scope of the review is statutory in nature and is conducted by 
EPA, rather than the responsible party. In parallel with thk review, DOE wiU be 
conducting an ongoing review of emerging technologies for the t r w n t  of soil before 
placement in the engineered disposal facility. DOE'S commitment to evaluate such 
technologies atem3 over the life of the remedy and is focused on idemiing cost-efective 
technologies, should they become available in the fiuwe, that can firther enhance the 
long-tenn permanence of the disposal facility. DOE will idem3 a schedule for reporting 
the results of the review to EPA as part of the Operable Unit 5 Remedial Design 
workplan. 
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Dastillung, 
V. 
17 

Copies of the annual reports and the 5 year reviews should be mailed to: 

1. Ross, Crosby and Morgan Townships 
2. Butler and Hamilton Counties 
3. OEPA, USEPA, ODH 
4. Congressional and State Reps that have the FEMP in their district 
5. Any resident, group or agency that wishes to be on the mailing list. 

Response: 
DOE public aflaairs has been made aware of this request. 

DOE will be responsible for requesting proper levels of funding for remediation and 0 
& M including future repairs) so that the Consent Agreements will be met. If 
Congress does not provide adequate funding, letters of inadequate funding should go 
out to those on the above mailing list. Defining "inadequate funding" should be 
worked out with the stakeholders. If at some time in the future another agency takes 
over the remediation and 0 & M functions of the site, it must accept the 
responsibilities in the RODS as well. The federal government must retain ownership 
of the disposal cell and any area necessary for maiataining the cell and controlling 
access to it. It should retain ownership of any area where the land use must be 
restricted to provide protectiveness for the public and the environment. 

Response: 
In accordance with Section XX of the Amended Consent Agreement, DOE is required to 
pursue all necessary steps to obtain time& w i n g  to meet its obligations under the 
Agreement. Regarding the sending of letters to specijic parties defining the adequacy of 
funds, DOE public afairs has been made aware of this request. 

Responsibility for the site and its institutional requirements will be retained by the federal 
government regardless of what agency serves as the long-term site custodian. The need for 
institutional controk during the conduct of the r d i a l  actwns and the requirement for 
continued federal ownership of the disposal facilify area on the FEMP have been 
spec~j?ca& identified in Sectwn 9 of the ROD. The language in Section 9proVides for the 
following institutwnal control proviswns: 

Continuation of accas connok at the FEMP during the pmiod of remediation 

Provkbn of alternate water supply to residences and industrial users whose current 
w e b  are located within an men of the aquifer exhibiting FEMP conraminanr 
concentrations weeding final r d h w n  kvek for groundwater 

Continued federal ownership of the area comprising the disposal facility and 
associated bufler zones 

Implmentatwn of deed restrictions or continued federal ownership of the remaining 
areas of the FEMP, 
ownership of portwns of the FEMP is t r m f m e d  in theficnrre. resrrictions will be 
included in the deed, and proper notificarions will be provided as required by 
CERCLQ. 

necessary to ensure cohnuedprotecrion of humon health. If 
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DOE should commit to detailing the 0 & M process within its Administrative orders 
so that future DOE decision makers will be clear about the importance of this ongoing 
task. 

Response: 
7he 0 & M process for soik and groundwater will be defined in @re remedial design 
and implementation documem that are required under CERCZQ. Remedy perjformance 
monitoring and the vm@catwn/certi@catwn sampling activities that will be used to cmtifjl 
that remedial go& have been met are CERU-enforceable actions that will be conducted 
under EPA oversight. DOE reCognizes the intporrance and enforceability ofthe CERCU 
requirements and believes that the CERCZQ process adequately stresses the importance of 
these activities. 

The RODs should be enforceable with fines and lawsuits if necessary. 

Response: 
EPA and DOE concur that the RODs are enforceable, legal instruments that are binding by 
law. 

A mechaman for the stakeholders to initiate a request for future review and possible 
amendment of the ROD should be included in the ROD. Perhaps a petition with a 
certain number of signatures? 

Response: 
As stated in the National Contingency Plan, EPA can consider additional, new i&ormation 
if it coma to light to reopen the ROD in theficture. Stakeholders, i f  they identjfied new 
concerns, wuld need to bring such information to EPA 's attention to initiate the process. 
Generally, the new information wuld need to demonstrate that the remedy w w  no longer 
protective in its current configuration, and that alternate actions were necessary. 

If for some reason, the ROD for Operable Unit 5 can't be implemented fully, the 
ROD should be reopened with full public participation. Also, notice of any 
Explanation of "Significant Differences" or "Amendment to the ROD" should be 
mailed to stakeholders on the mailing list in addition to publishing a notice in an area 
newspaper. 

Response: 
DOE CO)ICUTS with this process, and the noted actions mirror National contingency Plan 
requirements and EPA 's recent guidance on technical impraeticabiliry (TI) deciswns @PA 
O S W R  Directive 9234.2-25, "Guidance for Evaluating the Technical Irnpracticabiliry of 
Groundwer Restoratwn', October, 1993). As stated in this guidance, tenninotion of a 
CERCZA remedial action for TI reasons prior to aaainment of remediation levek 
constitutes afundamental change in the remedy, requiring a ROD amendment and afull 
3- public comment period. 
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Dastiiung, 

22 

There needs to be a commitment that all the RODS will be rolled up into one "big 
picture" ROD that will incorporate any improvements in the wordings ia the RODS 
that have evolved over time. For example, the ROD for Operable Unit 3 may have 
something in it that no one had thought of when they were writing earlier RODS. If 
appropriate, there should be a mechanism to incorporate it into all of the RODS. 

v. 

Response: 
Generally, the Operable Unit 5 ROD provides the mechanism that the commentor is 
seeking. 7he Operable Unit 5 ROD establishes site-wide cleanup levels that match the 
representative final land use adopted for the site. h g u a g e  har been added to the ROD in 
Section 9 that states tha& the Operable Unit 5 cleanup levels apply to the fmtprints of the 
other operable units. If new issues come to light during the development of the Operabk 
Unit 3 ROD that have site-wide implicatwns, they can also be wylrded accordingly to apply 
to the other operable units. 

Dastillung, 
V. 
23 

Air monitoring data during excavation, drying and transport will be extremely 
important to the community and workers. The best available devices and techniques 
should be used to give the workers and community a clear picture of air emissions. 
Real time monitoring should be done on a routine basis. Action levels should be 
developed (with the community) so that work can be halted if they occur. 

Response: 
D O E  is committed to executing a responsible and technically defensible environmental 
monitoring program during and following the conduct of remedial actions at the EEMP. 
Language committing DOE to perform this monitoring has been included in Section 9 of 
this ROD. SpeciJic detaih on the type andfiequency of monitoring will be defined during 
the remedial design phase. It  is d o  expected that, as the site moves through the remedial 
action process, changes will be necessary to this monitoring program to reflect changed 
conditions at the site (e.g. , conrpletion of remdial action for one area of the site) or to 
d r e s s  the progressive findings of the program Recognition of the need to madij, the 
monitoring program during and after remedial actions has d o  been Lienzified in this 
ROD. 

commercially available and emerging monitoring techniques which could provide real-time 
or near real-time data on environmental releases wiU be considered during the 
development of rhiF monisoring program during remedial design. 

The D O E  currently has in place a program for reporting upon environmental monitoring 
data collected at the E M P ,  including reporting upon nonroutine releases (such as spills) 
and more routine environmental discharges generated by site cleanup activitie. As part of 
the Operable Unit 5 remedial design process. the &ting site reporting system wiU be 
evaluated and necessary changes fleeted to ensure the program is properly aligned with 
proposed remeda activities. One goal of the reporting system wiU be to continue to 
report environmental discharges to the local community and inwlved regulatory agencies 
in a prompt and responsible manner. 7he proposed mechankm andfiequency of 
reporting will be defined in the remedial design documentation for Operable Unit 5 and be 
subject to EPA approval, formal review by OEPA, and will be made awilable for public 
inspection. 
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Dastillung, 
V. 
26 

Excavation techniques should be used that "will not dilute" the waste as it is Wing dug 
up for disposal. 

Response: 
DOE agrees that an important consideration during the remedy implementation p h e  is to 
ensure that proper ercavatwn consrol and w t e  managtment practices are applied w 
prevent the dilution of contm'nated soil and increase the volume of soil requiring 
&posal. DOE h no intentwn of using dilution as a mechanism w attain the w t e  
acceptance criteria for the disposal facility. DOE is planning to compile detailed 
procedures to guide site-wide ercavatwn operatwns for contarninated soil. lhese 
procedures, which will be developed during the remedial design phase for Operable Unit 
5. will clearly define intended ercavatwn methods which will ensure against such dilution 
fiom taking phce. Excavation protocok and procedures developed during remedial design 
will take into comideratwn techniques to minimize the potential for dilution of 
contamhated soil before final dispositwn. 

Any waiver given so that a disposal cell can be built, must include wording to keep all 
off-site waste from entering the FEMP for storage or disposal. It must also be so site- 
specific that it does not create a precedent for future federal or commercial disposal 
sites in the vicinity of the FEMP. 

Response: 
DOE concurs with the concept raised by the comment and notes that this concern numors 
the concerns of OEPA. 

l?ae ROD i~ the mechanism by which EPA grants the waiver to the Ohio Solid Waste 
Disposal Restrictions for siting the disposal facility over a sole-source aquife. Ihe issues 
raised by the convnentor are d r e s s e d  in Sectwn 9 of the ROD, and DOE believes that 
the appropriate language is present that sahfles the convnentor's c o n c ~ .  
The WAC of 1030 ppm U for the waste cell should never be raised, but should be 
allowed to be lowered to account for other Operable Unit decisions and volumes. It 
should be a maximum number for the waste going into the cell and not an average. 

Response: 
DOE concurs with the comment. l?ae waste acceptance criteria for the engineered disposal 
facility, defined in Sectwn 9 of this ROD, include the establishment of a concentration- 
based waste acceptance criteria for total uranium of 1030 parts per million. Thk limit has 
been set 
into the on-property disposal facility. and as such will not be used as an average h i s .  

an upper permissible concentration level for contarninated soil to be received 

Ihe selected remedy provides that soil exceeding this w t e  acceptance criteria will be 
shipped ofsite for disposal at an appropriate facility. DOE is committed to implementing 
this remedy as defined in this decision document. DOE m t ,  however, also bring to the 
commentor's attention that the availability of of-site disposal capacity cannot be assured 
over the IO- to 25-year cleanup program associated with Operable Unit 5. In the event 
of-site disposal capacity becomes unavailable or cost prohibitive at some point in the 
ficnue, DOE considers it important thatj ldil i ty be maintained in the language of the 
ROD to permit the application of treatment technologies to soil erceeding these acceptance 
criteria to convert them to a fonn suitable for on-property dkposal. The application of 
such technologies would only occur following receipt of approval of EPA and inputfiom 
OEPA. 
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A commitment to continue the public involvement process that has been developed 
over the years should be stated clearly in the ROD. This should extend through 
design, remediation, and out into the 0 & M years. 

Response: 
'Ihe DOE would like to thank local members of the public for their continued commitment 
to providing meanin@l input on the cleanup process at the E M P .  lhis long-tenn, 
ongoing input, including the comments received during the formal public review period on 
the Operable Unit 5 Proposed Plan. has played an important role in the formulation of the 
remedial strategy embodied in this ROD. 

DOE is committed to conrinuing the active c o m n i t y  involvement program currently in 
place at the E M P  throughout the duratwn of remedial activities at the site. 'Ihis issue 
has been discussed at public meetings and has been the subject of a more focused 
roundtable meeting held with interested members of the local community. Lunguage has 
been added to Sectwn 9 of this ROD to formalize the commitment to continue the ongoing 
public involvement program during the remedial des ign/rd ia l  action process. 

While the government may feel that the remediation will be protective of human 
health and the environment, I feel that the public has the right to know whenever 
materials are above the background levels for their area. That way the public can 
decide for itself if it wants to be in contad with such materials. Also, it allows the 
public to have the information needed to determine if any additive or multiplicative 
risks need to be eonsidered if such materials will be combined with other socalled 
clean materials. Once cleanup is considered complete, dl areas where the public will 
have access and that are above background even if they are Mow the cleanup 
criteria) should be posted so that the public can make informed choices as to any 
exposures they might incur. 

Response: 
DOE concurs that the extent of FEMP-relared above-background ContMlinatiOn s h o d  be 
noted in documenrs that are available for public inspection. 7he Operable Unit 5 remedial 
investigation and feasibility study reports and Proposed Plan have provided depictions of 
the areas surrounding the FEMP that have received above-background levels of E M P  
constituents. lhese documents have been made available to the public for inspectwn and 
currently reside in the public record. FoUowing completion of the Operable Unit 5 
remedy, a Project Cbmpletion Report will be prepared that will document all of the new 
( p s t - r d i a l  investigatwn/feasibility study) analytical sampling that will be conducted to 
con- and ceTtifj, that cleanup levels have been attained. l7ak information will be made 
available for public impectwn part of EPA 's site closeout process. Prior tom 
closeout and deletion of the site fiom the NPL (a aetivdy performed by EPA), a 3- 
public comment period is required, at which time public and stakeholder review and 
comment of the suppohg i n f o m w n  regarding the anainmenl of cleMup levels will be 
sought. DOE does not agree, however, that areas that meed background following 
remediation should be physically posted as such. 'Ihe cleanup levels that have been 
selected for the Operable Unit 5 remedy are health-protective and have been subject to 
review by the public and other stakeholders through the public participation process. The 
informarion depicting the levek that remain in the environment following remediation will 
be available for public review through the public participatwn activities that accortlpany 
project closeout. 
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U.S. DOE Fernald Office 
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RE: Comments on the Proposed Plan for Remediation of OU 5 

Dear Mr. Steyner, 

The purpose of this letter is to submit comments on OU 5 ' s  Proposed 
Plan. I support the decision to seek a balanced approach in the 
remediation efforts f o r  Fernald, with higher concentrations of 
waste shipped off-site and lower concentrations of waste remaining 
on-site in an engineered disposal facility. I can accept the 
preferred alternative if the following issues are addressed and 
implemented in the OU 5 ROD. 

1. 

3 .  

4 .  

5 .  

Meaningful public involvement beyond the ROD and throughout 
the RL)/RA process. DOE'S commitment to this involvement is 
essential due to the implications of this alternative and must 
be included in the ROD. 

Continued efforts in technology development should proceed in 
an attempt to discover more effective methods for treatment 
and disposal of the waste streams designated for the disposal 
cell. Efforts should continue to develop technology that may 
one day have the ability to remove additional contaiuination 
from the soils without total destruction of the existing eco- 
system present on the site. 

The waste acceptance criteria (WAC) must be established at a 
maximum of 3 4 6  pCi/g with the option to be lowered depending 
on the decisions yet to be made regarding the other operable 
units. The WAC is to be an upper limit maximum, no averaging 
or dilution of contaminants will be permitted in meeting the 
WAC. 

The use of the proposed MCL f o r  Uranium of 20  ppb as the 
remediation level f o r  groundwater should be maintained and riot 
increased. Any changes to this standard cannot occur without 
public involvement in the decision making process. T h i s  must 
be included in the OU 5 ROD. 

Waste generated from outside the FEMP will not be allowed to 
be disposed of within the FEMP boundaries under any 
circumstances. This includes, but is not limited to hazardous, 
toxic, radioactive, and any and all waste/contaminates which 
were not a result of on-site activities. 
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OU 5 Comments 

6. Additional discharges of. contaminates during the remediation 
of OU 5 should be avoided when possible. Methods to achieve 
minimal re1.ease.s during remediation should be conducted 
throughout the RD/RA process. 

7 .  Real time monitoring and other monitoring activities should be 
implemented during remediation and for the period for which 
the materials contained within the disposal cell pose a threat 
and risk to human health and the environment. These monitoring 
activities should be conducted on a regular and frequent basis 
with the results provided to the public in a timely manner. 

8 .  The DOE or how it may evolve j.11 the future under another 
name and the federal government must retain ownership of the 
FEMP property. This is necessary to provide adequate 
institutional controls to protect the site and limit future 
land use so as to not al ' low discharges of the contaminants 
left in the soils. F u l l  disclosure and restrictions of the 
property must be included in the deed to t h e  land. This must 
be included in the OU 5 ROD. 

9. A U R A  principles must be utilized during the RD process. 

10. A USEPA waiver of the Ohio solid waste siting criteria should 
only be granted if the DO€ abides by the WAC upper limit 
stipulations has described in comment # 3  above, the waiver 
specifically states that there will bc no off-site waste 
disposed of on the FEMP property and no on-site waste will be 
capped and left in place. 

Should you have any questions or comments please feel. free to 
contact me. 

Submitted by, 
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Dum, P. I support the decision to seek a balanced approach in the remediation efforts for 
Fernaid, with higher concentrations of waste shipped off-site and lower concentrations 
of waste remaining on-site in an engineered disposal facility. 

m 1  

Response: 
Statement acknowledged. 7he selected remedy for Operable Unit 5 is consistent with the 
“balanced approach ” whereby nuwe heavily contaminated materials will be shipped for 
ofl-site disposal, while the large volwne of materiak exhibiting low concematiom of 
c o n t w  will remain in an engineered disposal facility at the site, 

Meaningful public involvement beyond the ROD and throughout the RD/RA process. 
DOE’S commitment to this involvement is essential due to the implications of this 
alternative and must be included in the ROD. 

DUM, P. 
2 

Response: 
7he DOE wuld like to thank members of the public for their continued commitment to 
providing meaningEc1 input on the cleanup process at the FEMP. 7his long-term, ongoing 
input, including the comments received during the formal public review period on the 
Operable Unit 5 Proposed Plan, has played an important role in the formulation of the 
remedial strategy embodied in thk ROD 

DOE is contmined to continuing the active c o m n d y  involvement program currently in 
phce at the FEMP throughout the duratwn of remedial activities at the site. 7his issue 
has been discussed at public meetings and has been the subject of a more focused 
roundtable held with interested members of the k a l  comni ty .  Language has been 
added to Section 9 of this ROD to formalize the commitment to continue the ongoing public 
involvement program during the remedial design/rdial  action process. 
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Continued efforts in technology development should proceed in an attempt to discover 
more effective methods for treatment and disposal of the waste streams designated for 
the disposal cell. Efforts should continue to develop technology that m a y  one day 
have the ability to remove additional contamination from the soils without total 
destruction of the existing eco-system present on the site. 

Response: 
DOE agrees that the FEMP should continue to be open to new technologies that may 
reduce the volume, toxicity or mobility of wastes being dkposed of onsite. Language 
qressing this comminnent was provided in the Proposed Phn in the description of the 
preferred alternative. and has been incorporated in Sectwn 9 of this ROD. 

In the second sentence, the commentor k conskiered to be r @ d g  to the ~ O R S  to 
investigate the viability of applying soil washing technologies at the FEMP. Attempts to 
apply thk technology led the principal investigators pdorming these treatabiliry studies to 
focw on chemical separatwn. In the performance of laboratory, bench- and pilot-scale 
studies on chemical separatwn, the chemical extraction process typically led to the 
generation of a washed soil which no longer could sustain biological life. Ihe DOE k 
continuing to eramine the soil washing process as a support technology to the selected 
Operable Unit 5 remedy. In Sectwn 9 of t h t  ROD, the DOE has committed to specijically 
eramine physical separatwn techniques to apply to site contanainated soil. One b e n e  of 
physical separation techniques is that the washed soil would retain its potenrial to suppon 
biological activity. Analysis of physical separation during the remedial 
investigation/feasibirity study kientijkd signi@ant constraints to applying the technique at 
the FEMP as a lead corrponent of the remedy. One of the most important constraints was 
the deternuhtwn that the contaminawn in site soil was distributed across all sizefiactwns 
making up the soil. i%k hindered the ability to separate out one speca@-suefiactwn by 
physical metho& and release thk portwn of the soil, without further treatment, for 
unrestricted use as backfill at the site. Much work is continuing through the DOE complex 
on soil washing and in particular on physical separatwn methods. Process improvements 
may emerge which may improve the viability of W, or other, techniques for application at 
the FEMP. 
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Dum, P. The waste acceptance criteria (WAC) must be established at a maxhurn of 346 pCi/g 
with the option to be lowered depending on the decisions yet to be made regarding the 
other operable units. The WAC is to be an upper Limit maximum, no averaging or 
dilution of contaminants will be permitted in meeting the WAC. 

a4 

Response: 
The waste acceptance criteria for the engineered disposal facility defined in the Fmibility 
Srudy and Proposed Plan have been adopted as part of the selected remedy for Operable 
Unit 5. Thee criteria, as defined in Section 9 of this ROD, include the establishment of a 
concentration-based w t e  acceptance criteria for total uranium of 1030 parts per million. 
Assuming a mural  distribution of the major isotopes of uranium (i. e., uranium-238, -235, 
and -234), the 1030 parts per million waste acceptance criteria would convert w 346 
picocurie per gram of uranium-238. 7X.s limit has been set as an upper permissible 
concentration level for contaminated soil to be received into the on-property disposal 
facility, and as such will not be used as an average limit. 

I 

The selected remedy provida that soil exceeding this w t e  acceptance criteria wiu be 
shipped of  site for dkposal at an appropriate facility. DOE is committed to implementing 
this remedy as defied in this decision document. However, DOE must ako bring to the 
commentor's attention that the availability of off-site disposal capacity c w t  be assured 
over the 10- to 25-year cleanup program associated with qPerable Unit 5. In the event 
off-site disposal capacity becomes unavailable or cost prohibitive at some point in the 
future, DOE considers it important thatfrexibilify be maintained in the language of the 
ROD to permit the applicatwn of treatment technoIogies to soil exceeding these acceptance 
criteria to convert them to a form suitable for on-property disposal. The application of 
such technologies would only occur following receipt of approval of EPA and inputfiom 
OEPA. 
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Dum, P. The use of the proposed MCL for Uranium of 20 ppb as the remediation level for 
groundwater should be maintained and not increased. Any changes to this standard 
cannot owur without public involvement in the decision making process. This must 
be included in the OU 5 ROD. 

Response: 
Consistent with Sectwn 300.430(e)(2)(i)(C) of the National Contingency Plan, the DOE has 
adopted the m i m u m  contaminant levels under the Safe Drinking Water Act as relevant 
and appropriate requirements to the restoratwn of the Great Miami Aquijk Locking a 
final promulgated maxinuun contamim level for uranium, DOE adopted, as part of the 
selected remedy, the maximum contaminant level proposed by EPA in July I991 under the 
S&e Drinking Water Act of 20 parts per billion as thejltd remediation level for 
restoration of the aquifer. This proposed standard WYLS adopted as a 'To Be Considered" 
requirement to the selected remedy. 

m e  estimated costs for the restoratwn of the Great Miami Aquifer are, as wuld be 
expected, very sensitive to the establishedfinal groundwater cleanup goals @al 
remediatwn levels). While DOE is committed to fully restoring the aquifer to health 
protective levels, DOE must ab so in full recognitwn of its role as a steward of public 
finds. Within its stewardship role, the DOE must ensure that public funds are cornmined 
on& to remedial activities which yield a commensurate environmental or human health 
related benefi. As such. the DOE must evaluate the technical and economic inrpliehns 
of pursuing adoption of the final maximum contaminant level for uraniwn, once 
promulgated by EPA. Such a technical and economic evaluation will be warranted 
regardless of whether the final maxinuun contaminant level for uraniuna represents a higher 
or lower concewatwn-based limitawn than the proposed 20 parts per billion standard. 
In the event DOE considers it appropriate to pursue a change to the jinal remediation level 
for uranium in groundwater ident$ed in this decision documenr, DOE will initiate such a 
change in a manner consistent with CERCZQ, the National Cbntingency Plan and the t m  
of the Amended Conrent Agreement. As done throughout the remedial 
investigation/feasibiliry study deciswn-making process, the DOE will involve the public in 
any attempt to modifi the final remedial goal for uranium in the Great Miami Aquiferfiom 
the 20 parts per billion value idenhped in Sectwn 9 of this ROD. 
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DUM, P. Waste generated from outside the FEMP will not be allowed to be disposed of within 
the FEMP boundaries under any circumstances. This includes, but is not limited to 
hazardous, toxic, radioactive, and any and all wastdcontaminates whicb were not a 
result of on-site activities. 

a6 

Response: 
7he DOE concurs with the comment, and has no intention of using the disposal facility 
assockued with the Operable Unit 5 remedy to address w t e s  generatedfiom of-site 
locations. Additionally. the DOE has no intention of rcsing exkting or newly constructed 
storage facilities located at the FEMP for the long-term storage of w t e s  generatedfiom 
of-site locarions. Speciificalty excrudedfiom this prohibition are laboratory wastes 
generated at off-site facilities resulting directly f iom the chemical, radiological or 
engineering analysis of EEMP waste meriak/contaminated media or generated during the 
conduct of treatability or demonstratwn type studies on FEMP waste 
materials/contamimed mediu. Such analyses and studies are typically pe$onned as an 
integral part of implmnting a selected remedy at a cleanup site. 

Language has been added to Sectwn 9 of this ROD to speci@alIy kientaa that the FEMP 
storage andfsure disposal facility shall not be used for the long-term storage or disposal 
of Wart= generatedfiom os-sue locations. Language regarding the identijied exclusion 
has similarly been added to Section 9. 

Additional discbarges of contaminates during the remediation of OU 5 should be 
avoided when possible. Methods to achieve minimal releases during remediation 
should be conducted throughout the RD/RA process. 

Dum, P. 
7 

Response: 
The design and implementatwn of measures to minimize releases during the conduct of 
remedial action will be a key conskieratwn of DOE during remedial design for Operable 
Unit 5. Consideratwns during remedial design will include minimiring &charges to the 
Great Miami River to the mens practical, applying appropriate mitigative measures during 
acavation and soil transport and staging operatwns to minimize fugitive dust tmkswns, 
and ensuring the necessary controLF to reduce the migratwn of contanainated soil and 
suface water out of consrolled areas during rain events. DOE'S phnned actions will be 
documenred during remedial design and subject to approval by EPA. formal review by 
OEPA, and will be available for public inspection. 

In second sentence, the commentor requesa that DOE continue to implement mea~ures 
throughout remedial design/remedial actwn to minimize releases. Implicit in this comment 
is the need for DOE to commit to continue to d e  new or emerging technologies 
during the IO-year or longer remediutwn time frame to find ways to improve upon the 
mitigative measures originally laid out during remedial design. DOE agrees that thLF is a 
prudent action which may help reduce overall environmental releases during r d i a l  
action. 

h g u a g e  has been added to Sectwn 9 of this ROD to i d e m t  a commitment on the part of 
the DOE to continue to euunine, throughout the duration of remedial action. new methods 
or technologies to improve upon the mitigative measures being used to minimize 
environmental releases. 
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DUM, P. Real time monitoring and other monitoring activities should be implemented during 
remediation and for the period for which the materials contained within the disposal 
cell pose a threat and risk to human health and the environment. These monitoring 
activities should be conducted on a regular and frequent basis with the results 
provided to the public in a timely manner. 

@ 8  

Response: 
DOE is committed to executing a responsible and technically defensible environmental 
monitoring program during and following the conduct of remedial actioru at the FEMP. 
Language commining DOE to perform this monitoring has been included in Section 9 of 
this ROD. Specific detaik on the type andfiequency of monitoring will be defined during 
the remedial design phase. It  is ako expected that, as the site moves through the remedial 
action process, changes will be nectssary to this monitoring program to rejlect changed 
conditwns at the site (e+. cornpletwn of remedial action for one area of the site) or to 
address the progressive findings of the program Recognitwn of the need to d i f i  the 
monitoring program during and aper remedial actions has ako been identi!ed in this 
ROD. 

commercialy available and emerging monitoring techniques which could provide real-time 
or near real-time data on environmental releases will be considered during the 
development of this monitoring program during remedial design. 

n e  DOE currently has in place a program for reporting upon environmental monitoring 
data collected at the FEMP, including reporting upon nonroutine releases (such CIS spilk) 
and more routine environmental discharges generated by site cleanup activities. As part of 
the Operable Unit 5 r d i a l  design process. the &kng site reporting system wiU be 
evaluated and necessary changes efecttd to ensure the program is properly aligned with 
proposed remedial activities. One goal of the reporting system will be to continue to 
report environmental discharges to the local community and involved regulatory agencies 
in a prompt and responsible manner. lke proposed mechDniFntF andfiequency of 
repomhg will be defined in the remedial design docurnentazion for Operable Unit 5 and be 
subject to EPA approval, formal review by OEPA, and will be made available for public 
inspection. 
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Dum, P. The DOE or how it may evolve in the future under another name and the federal 
government must retain ownership of the FEMP property. This is necessary to 
provide adequate institutional controls to protect the Site and limit future land use so 
as to not allow discharges of the contaminants left in the soils. Full disclosure and 
restrictions of the property must be included in the deed to the land. This must be 
included in the OU 5 ROD. 

0 9  

Response: 
lh comment raises the need to properly align the necessary institutwnal control proviswns 

for the FEMP with the future land use for the facility to ensure the continued protection of 
hwnan health. DOE agrees with the need for this alignment. It is not the intent of DOE 
to attempt to establish a finalfurure land use for the FEMP through this deciswn 
document. DOE does recognize tha& the final remediatwn levek idemijied in Section 9.0 
of this ROD do establish the pemksible concentratwns of c o n t a m i m  which could 
remain at the site folbwing completwn of remedial actwns. These remaining 
concentratwns of contaminam will present a potential for exposure t o m r e  users of the 
FEMP. 

l7w Fernald Citizem Task Force issued recommendatwns regardingNure use of the 
Fernald property in May of 1995. In these recommendatwns. the Task Force 
recommended that the area of the FEMP containing the disposal facility and aFsociDTed 
bufler zone remain under the continued ownership of the federal government. Additionally, 
the Task Force recommended that the remaining portions of the FEMP properg be d e  
available for the uses that are the most beneficial to the surrounding communities. While 
the Task Force recommended prohibiting any sort of agricultural or residential uses of the 
remaining portions of the FEMP property (outside the disposal fociity area), the Task 
Force encouraged DOE to consult with the local communities to establish their preferences 
forficture use and ownership of these arm of the site. Consistent with thiv 
recommenabtion, DOE does not consider it prudent to insert enforceable provirwm within 
thiv ROD to provide for the continued federal ownership of the entire EEMP property. 

Additwnally, DOE considers thatfinal, enforceable institutional control measures for 
postremedial conditwns at the FEMP should be established based upon an analysis of the 
actual residual concentratwns as measured in site soil and groundwer following the 
completion of remedial actwns; the measured concentratwns and spatial distribution may 
diJierfiom feasibility study projectwns. This diJierence in estimared versus measured 
concentrations could have a significant impact on the required institutwnal controk 
necessary to maintain continued protectiveness. In this ROD, DOE has elected to define 
that institutwnal controls are a necessary component of the remedy to emure continued 
protectiveness, but that the specific institutional control provisions necessary to be applied 
to postremedial site conditwm will be defined during remedial design. The institutwnal 
comol proviswns defined during remedial design may be modijied during the remedial 
action phase to accomntodDTe the progressive findings of the field cemijkation eflorts. As 
with all remedial design and remedial action documentation, the p h n  for institutional 
controk at the FEMP, and any necessary modijications to it. will be subject to approval by 
EPA and review by OEPA. 

(Contd.) 
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DUM, P. (Contd.) 
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n e  need for institutwnal controls during the conduct of remedial actions and the 
requirement for continued federal ownership of the disposal facility area on the FEMP 
have been specifically identiped in this ROD. More sped- detail on the actual 
implementatwn of these controls will be defined during remedial design. 

Section 9 of this ROD provides a discussion on the role of institutwnal controls as a 
necessary component of the Operable Unit 5 remedy. The language of the ROD provides 
for the following institutwnal control proviswns: 

Continuation of access controls at the FEMP during the period of remediation 

Provision of altenme water throughout the period of remediation to residences and 
industrial users whose current wells are located within an area of the aquifer which 
exhibit concentratwns exceeding t h e m  remediation levels for groundwer 

Continued federal ownership of the area comprising the disposal facility and 
associated bufler zones 

Implementatwn of deed restrictwns or continued federal ownership of the remaining 
areas of the FEMP, as necessary to emure the continued protection of human 
health. If  ownership of portwm of the FEMP is t r m f m e d  in the p u r e ,  
restrictwns will be included in the deed, and proper noti@c&ns will be provided as 
required by CERCZA. 

DUM, P. ALARA principles must be utilized during the RD process. 

Response: 
DOE will consider as low as reasonably achievable principles throughout the remedial 
design process for Operable Unit 5. A&i~Xmally, DOE will continue to evaluate the 
ongoing remedial actwns for viable metha& to further reduce potential aposures to 
Hyllikers and the public. 

DUM, P. 
11 

A USEPA waiver of the Ohio solid waste siting criteria should only be granted if the 
DOE abides by the WAC upper limit stipulations has (sic, as) described in comment 
#3 [ooded at SJ above, the waiver specifcally states that there will be no off-site waste 
disposed of on the FEMP property and no on-site waste will be capped and left in 
P-0 

Response: 
Statement acknowledged. Please see responses and resolution to the comments labeled 
Dunn 4 and 6 above. Regarding the provision that no waste shall be leji in placed and 
capped, the selected remedy for Operable Unit 5 provides for the full excavation of all soil 
and sediment exceeding t h e w  remediatwn levels. Consistent with this remedy, there k 
no intentwn to cap any soil or sediment exceeding the final r d i u t w n  levels. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
: Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 

soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
-lacement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miarm Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 

t 

I 
I 

i 
i 
I 
f 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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Fender, A. I cannot believe the DOE has given its permission so Fernald can put a garbage dump 
for chemically and radiologically contaminated waste in our back yard. You must be 
out of your mind to even consider putting something like this in this area. I thought 
that we had closed it down permanently! Our water supply in this area is one of the 
cleanest. Why would you even take a chance of polluting it. 

Response: 
Production of uranium metal at the FEMP is shut down pennanently. 'Ihe proposed 
cleanup plan will correct an akting contaminawn problem and reduce the levels of 
contaminution within the environmental media at the site to levels deemed to be health 
protective by fderal environmental regulatwn. I t  cleans up the FEMP by getting the 
material with higher levels of contanuhatwn awzy from the site, and provides a strategy 
for permanently protecting human health and the underlying Grm Miami Aquifer by 
isolating the remaining less contaminated material in an engineered disposal facility at the 
site. 

The selected cleanup remedy at the FEMP has three objectives related to the Grea Miami 
Aquijier; stop akting sources of contmkatwn to the aquifer, restore the aquifer w 
maximum benejicial use in a reasonable time frame. and protect the aquifm from ficncre 
contaminatwn originating fiom the FEMP property. DOE recognizes that the aquifer is an 
important narwnal and local resource and that the FEMP site has adversely impacted an 
approximate 200 acre area of the aquver system DOE also recognizes that if the FEMP is 
not cleaned up it poses continued contanairdon rirk to the public and to the aquifer. 
DOE inter& to eliminate thb unacceptable risk by moving f o w u d  with a balanced 
mm&n approach. 'Ihk approach gets the most contaminated mat& away from the 
aquifer (by shipping them of-site), restores the aquifet. and limits the quantity and 
disposal conaguratwn of the contaminated material remaining at the site. Cbnpletion of 
the selected remedy will d o  provide for more beneficial use of the FEMP property outside 
the disposal fmility area. 

P h  ate to remove the materia& that constitute about 97percent of the radwactivity 
present at the E M P  for disposal at an ofJ-site disposal facility. 'Ibis will be accomplished 
via completwn of the selected remedies for Operable Units I, 2, 4, and 5 in conjunction 
with the h i p a t e d  Operable Unit 3 remedy and the current phns to remove the site 
legacy waste and uranium product. 

What will remain for disposal at the FEMP in the engineered dkposal facility wiU be about 
3 percent of the current quanrity of radwactivity present at the site. This 3 percent is 
dishibuted over an estimated 2.4 millwn cubic yards of soil and rubble at the site. l7a& 
matmial will consist of lightly contanu'med m a t e :  spec@aliy Operable Unit 5 soil, 
Operable Unit 2 material, and Operable Unit 4 construction rubble. W e  the remedy for 
Operable Unit 3 has not been finalized, rubblejiom this operable unit is also being 
considered for on-site dkposal. All materid will have to pass stringent waste acceptance 
criteria before being phced in the on-site disposal faciluy. 'Ihese waste acceptance 
criteria were conservatively developed for the long-term protection of the public and the 
Grea Miami Aquver. 
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3 

FEMP4SROD-4 D W  
August 1, 1995 

(Contd.) 
Several direrent options were considered for the less contamimed material before the 
txavation and on-properry disposal option was selected. Use of caps, in-place 
containment, of-site disposal, and soil washing were all considered but the rish and costs 
were judged to be unacceptable. The decision as to what less contaminated material would 
remain on site w a ~  developed with inputfiom the Fernald Citizens Task Force and the 
public through numerous round tables and open f o m .  Waste acceptance criteria for the 
less contamimed mer ia l  were developed for the engineered disposal f a c w  to help 
ensure protection of the aqurer. Only material that falk  below the comambtion level of 
the waste acceptance criteria will be disposed of in the engineered disposal facility. 
Material that does not meet the criteria will have to be either trmed or shipped ofsite. 

m e  waste acceptance criteria considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal facilify. Soil, for irtstance. w u i d  be 
excavated down to the proposed cleanup level of 80 parts per million total uranium outside 
the former production area of the FEMP and 20 parts per million within the f o w  
production area Current estimates indkate that placing all of the lightly contanumed 
soil together in the disposal facility will produce an average concentration of about 1m 
pans per million of uranium in the facility. This average concentration is one-tenth of the 
waste acceptance criteria for disposal in the on-property disposal faciliry, a tenfold sajkty 
factor. It  should be noted that sophisticated computer model simulations used to derive the 
waste acceptance criteria were completed assuming that there w a ~  no active maintenance 
of the facility and that the synthetic barriers present in the facility (e.g., highdensity 
polyethylene membranes) were notfitnctwning. These simdations indicate that even under 
these txtreme conditions, the facility would still be protective of the aquifer over the f i l l  
200- to 1ooO- year pe@onnance period enawned by federal regulations. 

I’ve lost a father because of Fernald and its radioactive garbage blowing over my 
father for 31 years before he died! My stepdaughter and stepson has low 
ammunities [sic., immunity] because of Fernald. You must be out of your mind to 
even consider putting something like this in this area - I thought we had closed it 
down permanently! 

Response: 
This comment is outside the scope of the Operable Unit 5 remedy decision. See response 
to A. Fender 1. 

One of our most attractive Girl Scout Council Camps in this area has been closed 
because of Fernald also - I was a G.S. leader for 9 yrs. and we used to use the Camp 
Ross Trails at least once a year. Now the girls in this mea can’t even use it. 

Response: 
This comment is outside the scope of the Operable Unit 5 remedy decision. 
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1 th'ings. 

a 2  MR. STEGNER: Absolutely, we will 

3 let you know. 

4 MR. REISING: We will make a 

5 decision within a couple of days. 

6 MR. STEGNER: By your meeting this 

7 week you should know. 

8 MR. SARIC: Yeah, you can go ahead 

9 and take your 30 days. 

10 MR. STEGNER: Thank you, Jim. That 

11 was pretty simple. There's your approval authority 

12 right there. 

13 MS. CRAWFORD: So we have until June 

14 30th now? a 
15 MR. SARIC: That's right, 30 plus 

16 one. 

17 MR. STEGNER: So enjoy your weekend 

18 everyone. Do we have anymore individuals wanting 

19 to comment? Yes, sir. 

20 MR. KALLILE: My name is Jim 

21 Kallile, I'm with the Ohio Department of Health. I 

22 would like to say that based upon our point of 

23 view, we also endorse the alternative for building 

24 an on-site disposal cell, and we believe when you 

Spangler Reporting Services 

PHONE ( 5 1 3 )  381-3330 FAX (513) 381-3342 
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10 

11 

1 2  

1 3  

15 

16 

17 

18 

I 
consider the risks and costs involved with I 

2 remediation of the entire site, we believe this is I 

I 
the appropriate remedy. I 

I 
I 
I 

I - 
MR. STEGNER: Thank you. Anyone 

else right now? 

Again, be reminded that now we have 

until June 30th to get your comments in. And also 

be reminded that the document, a form for comment 

is included in the proposed plan summary which are 

available in the back of the room. I thank you all 

for coming tonight. We appreciate your input. It 

is very valuable to us and all your comments will 

be responded to in the responsiveness summary. 

Thank you all very, very much. Be 

careful going home. 

- - -  

PUBLIC MEETING CONCLUDED 

19 

2 0  

21 

22 

23 

2 4  

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 



FEME-OSROD4-DRAIT 
August 1, 1995 

Kallile, J . ,  

Transcript 
1 appropriate remedy. 

I would like to say that based upon our point of view, we also endorse the 
alternative for building an on-site disposal cell, and we believe when you consider 
the risks and costs involved with remediation of the entire site, we believe this is the 

ODH- 

Response: 
comment acknowledged. The selected remedy for @erable Unit 5 represents a 
"balanced approach" whereby more heavily conwniMted materials will be shipped for 
og-site dkposal, while the large wlume of mat& exhibiting low concemaions of 
c o n t a m w  will remain in an engineered dkpsal facility at the site. 

a 
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PETER C .  MORROS. Director 
STATE OF NEVADA 

BOB MILLER Waste Maniigcment 
Governor Conuuvc A&om LTH7M)DCrON;-Admhhtor 

1702) 6874670 
D 6 8 7 4 6 7 8  

FTdG3'FZilitia 
FardmUe 

inirtnlron Air Wity 
nine Rcgulaaon and Reclamalron Water Quality Plmrw? 

Facsimile 68743% 

0 
Waur Pollulron Conml 
Facsimile 687.5856 

Address Reply to: 
c.pl(d cam,l.r 
CJI- Cm. PN 89710 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 

DIVISION OF ENVIRONMENTAL PROTECTION 
Capitol Complex 

Carson City, Nevada 89710 

May 19, 1995 

MEMORANDUM 

/) ./ FROM: Paul J. Liebendorfer, P.E. 
Chief, Bureau of Federal Facilities 1 1 ;  

Clearinghouse 
TO: Julie Butler 

THROUGH: David Cowperthwaite 

SUBJECT: Fernald Environmental Management Project 

NDEP Coordinator 

Located at: 
333 W. N y  W 
Carma Uty. NV 89710 

i The Nevada Division of Environmental Protection (NDEP) has 
reviewed the document Proposed Plan for Operable Unit 5. The NDEP 
concurs with the recommended and preferred alternative which 
proposes to excavate the radioactive contaminated materials and 
dispose of these materials on site. This proposed remediation 
activity would not ship wastes to an off-site facility and is 
consistent with national forum of States encouraging DOE to manage 
all wastes on-site. Any other alternative would be inconsistent 
with the national consensus building between the DOE and 
representatives from States hosting DOE facilities conducted over 
the past two years. 

I 

I 
1 
I 

1 
I 

PJL/ DC/db 

cc: Tom Schneider 
Mike Savage 

A.3-77a 
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Nevada Div. of 
Environmental 
Protection 
( N D W  
1 

The Nevada Div. of Environmental Rotedion has reviewed the PP for OW. The 
NDEP concurs with the recommended and preferred alternative which proposes to 
excavate the radioactive contaminated materials and dispose of these materials on 
site. This proposed remediation activity would not ship wastes to an off-site facility 
and is consistent with national forum of States encouraging DOE to manage all 
wastes on-site. Any other alternative would be inconsistent with the national 
consensus building between the DOE and representatives from States hosting DOE 
facilities conducted over the past two years. 

Response: 
comment acknowledged. While DOE has selected this rRnredy based on site-spec@ 

facors, it is grarifing when the deciswn-making process v a l h e s  and supports similar 
work, such as the national consensus building done by the National Governors' 
Assmiation on the h u e  of w t e  disposal for all DOE sites. 
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JOHN P. COMUUX 
Director 

-c- \ .  . , 1 -. (- - BOB MILLER STATE OF NEVADA 

P 
Goocrnor I - .  . * ,  - 

- - - r r -  -L--j)su/_ - (- 

DEPARTMENT OF ADMINISTRATION ! '  - -- 

1 1 32 ,i,, '55 
-., . 

- . -  - Capitol Complex 
Carson City, Nevada 89710 

Fax (702) 687-3983 
(702) 687-4065 

May 24, 1995 

Jack R. Craig, Director 
Department of Energy 
Fernald Environmental Management Project . 
P.O. Box 398705 
Cincinnati, Ohio 45239-8705 L 

Re: SA1 NV # 953001 57 Project: Proposed Plan for Operable Unit 5, Fernald 
.I -c 

Dear Mr. Craig: 

Thank you for the opportunity to review the above referenced project. l 
1 
I 
I The State Clearinghouse, as per Executive Order 12372, has processed the proposal and has 

Y no comment. 

Sincerely , 

Maud Naroll for 
Julie Butler, Coordinator 
Nevada State Clearinghouse/SPOC 

JB/j bw 

A.3-78a 
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Nevada State 
Clearinghouse and has no comment. 
1 

The State Clearinghouse, as per Executive Order 12372, has processed the proposal 

Response: 
Thank you for reviewing the Operable Unit 5 Proposed Plan. 
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T o  Department of 
Corn p re he nsi ve P Ian n i ng 

Nuclear Waste Division 
CLAnK COUNTY GOVERNhlCrJT CCPJTER 

500 9 GFIPNL, CENTRAL P K V  STE 3012 May 26. 199> 

U.S.  Ecpnrt:nieni ut Energy 
Frrnald Area Office 
P.O. Box 538705 
Cincinnati. OH 453.53-8705 
Atin: Mr. Guy Stngner. Director 

Public Informnrion 

Subj: FERNALD. OHIO. KEMEDl A L  INVESTlGATlON/FEAS~T(-lTY 
(RVFS) FOR OPCRPLBLE UNIT 5 

The Nevada Test Site (NTS) Community Advisory Board (,CAB) apprecintes the opportunity In coninienr o n  thc 
W S  tor Operahle Unit 5 at the Fernnld. Ohio. Depnrtnient of Energy (DOE) sitc. Thc C'AU is c.xtrcmcly 
intercstcd in nll face4z of the remcdiaiion work inking plnce nt Fernnld. Since the NTS has taken receipt of many 
Fcmilld uwie  shipiiienfs in  the past, and m y  be the rrcipieiir of olhers i n  the future. we obviously have a siakr 
ii i  decisions being considered at Fernald. Thc Board has previously coiiiineliied oii ihe rrconimendntioiis [wing 
considered for Opcrttblr Units 2 and 4 

- 
I 

I 

The NTS CAB is supportive of the recorninendation for on-site remediaiion of thc wastc Irom Opcrablc Uni t  5.. 
Protecting what we undcrstiind is an emeinely iiiiportanr regional aquifer by renioving the wastc to  3 safer. 
controlled site at Fernald would scom to offer many benefits. I t  i q  forrunate (hat an onsire snlu~inii iz available 

Wc applnud the efforts nt Feninld and other siies to considcr, whcrc fc:isiblc. on-site remediation optiunh. Givcn 
the significant amuunts uf wiiste preseni at Fciiinld and other locitiio~is ihroughout the nation. i t  is iriiportant thai 
we remediate. whercvcr possiblc. potential heallh nnd safety risks io ihr public. Miriiiiiiziiig [tic tltiluunts ul' 
wnste that need io he transponed is important in ameliorating somc ut hcsc nsks. 

As notrd in  our previuus C ~ I ~ U I I C I I I S .  Nevada and Ohio were major panicipsnrs in developitig the I.llii[eil States 
nuclear dctmant option. The npparent s~iccess of this endeavor offers the potential of ;I safer. iiiore peaceful 
world. Sincc many states And communities shared in  the developmenr of the nucletv deiemnnt. NTS CAB 
members feel that i i  is dso importtint that we all p d c i p a t c  i n  pruvdlny solulions tu thc oncruuh WYSIC problems 
dint are present ai many DOE sites. 

I 

I 
I 
I 
1 

- 
Once ngniri. we appi-eciate the opponunity to provide input to the RIFS fnr Operrrhle I.lnit S. The c'a 1 o ~ ~ k s  
furwtuJ to your iiicurporntioii of the Boord's coiiiiiieiits iilto rwieiiiaiion decisions nt Oprnblc Ullii 5 .  

If you have questions or rcquirc clni-ification. p l w c  contact mc 

WV/DB/rr 
fernnld.ou5 
GC. Nevada Conpressionnl Raprosant~rived 

Governor Robert Miller 

A.3-79a 
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As noted in our previous comments, Nevada and Ohio were major participants in 
developing the United States nuclear deterrent option. The apparent success of this 
endeavor offers the potential of a safer, more peaceful world. Since many states 
and communities shared in the development of the nuclear deterrent. NTS CAB 
members feel that it is also important that we all participate in providing solutions 
to the onerous waste problems that are present at many DOE sites. We applaud the 
efforts at Fernald and other sites to consider, where feasible, on-site remediation 
options. Given the significant amount of waste present at Fernald and other 
locations throughout the nation, it is important that we remediate, wherever 
possible, potential health and safety risks to the public. Minimizing the amounts of 
waste that need to be transported is important in ameliorating some of these risks. 
The NTS CAB is supportive of the recommendation for on-site remediation of the 
waste from OU5. Protecting what we understand is an extremely important 
regional aquifer by removing the waste to a safer controlled site at  Fernald would 
seem to offer many benefits. It is fortunate that an onsite solution is available. 

Response: 
Agree with commentor about shared raponsibilities vis-a-vk providing solutions to the 
w t e  disposal problem that are a r a d  of the development of the nation's nuclear 
daerrent. EPA and DOE believe that a combination of on- and 08-site disposal 
provides the bat  solurion to the problem 
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June 15, 1995 RE: DOEFEMP 

HAMILTON COUNTY 
OU5 PROPOSED PLAN - 
PUBLIC COMMENTS 

Mr. Gary Stegner 
Director, Public Information 
U S. DOE Fernald Area Office 
P.O. Box 538705 
Cincinnati, OH 45253-8705 

Dear Mr. Stegner: 

The purpose of this letter is to provide Ohio EPAs official comments on the Operable Unit 5 
Proposed Plan during the public comment period. Ohio EPAs comments are as follows: 

1. The OU5 Proposed Plan is the culmination of efforts by U.S. DOE, Ohio EPA, and U.S. 
EPA to understand and develop a plan for mitigating releases to the environment fiom 
OUS. Ohio EPA believes the alternative selected in the Proposed Plan is protective of 
human health and the environment. Ohio EPA believes the preferred alternative is the 
appropriate one, when considered in the context of overall site cleanup. Ohio EPA 
supports the concept of a balanced approach where the low volume high concentration 
wastes go off-site for disposal and high volume lower concentration wastes are disposed 
of in an engineered facility on-site. We believe that this approach prokides the most 
implementable and protective strategy for remediation of the FEW site. 

2. The Operable Unit 5 Record of Decision (ROD) should clearly place restrictions on the 
use of the engineered on-site disposal facility. Ohio EPA understands the need to allow 
flexibility for incorporation of other operable units but also feels the following restrictions 
must be made in the ROD: 

a) No disposal or long-term storage of off-site waste in the proposed enpeered 
disposal facility or any other facility on the FEMP site; 
b) The disposal facility Waste Acceptance Criteria (WAC) for Uranium-238 should 
be set at a maximum of 346 pCi/g or 1030 ppm for total uranium with the 
flexibility to be lowered based upon other operable unit decisions and volumes. 
The WAC must be an upper limit of concentration acceptable into the disposal 
facility and may not be used as an average limit.; 
c) No characteristic hazardous waste should be disposed of in the facility. 
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Mr. Stegner 
June 15, 1995 
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3 .  Ohio EPA supports DOE'S use of the proposed MCL for total uranium of 20 ugA as the 
groundwater remediation level. Ohio €PA believes remediation to this standard will 
ensure the Great Miami Aquifer is restored to its full beneficial use. 'Any proposed 

amendment including a formal public comment period. 

DOE should commit to being open to consider new technologies which may reduce the 
volume, toxicity or mobility of wastes being disposed of on-site. Ohio EPA is simply 

I 
I 
I 

I 
I changes to the 20 ugA total uranium remediation standard would necessitate a ROD 
I - 

4. I 

I 
I 
I 

4 
requesting that DOE remain open to the idea of additional technologies which may result 
in a safer waste form for on-site disposal. I 

CI 

5 .  During implementation of the preferred alternative, DOE must use excavation and waste 
management techniques which will prevent the dilution of waste concentrations to meet 

I 

6 
I 
I the WACS. DOE must not use dilution to meet the WAC or remediation levels. I 

T 6 .  DOE should commit to including and/or developing real-time monitoring for discharges to 
the environment resulting from remedial actions. DOE should attempt to incorporate any 
new developments in real-time monitoring from the DOE Office of Technology 
Development as well as the private sector. Data obtained from real-time monitors and any 
additional monitoring activities should be provided to the Ohio EPA and public in a timely 

DOE should attempt to incorporate pollution prevention activities whenever possible 
during the design and operation of the OUS remedial action systems 
methods to reduce or eliminate discharges and releases from the excavation and disposal 
activities should be considered during the design of the system. 

Design and Remediai Action (RD/RA). DOE should c0rnn-h within the Record of 

I 
I 

6 
I 
I 
I 
I 
I 

manner. 

7- 7. I 

All available .; 

A 
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8. DOE must ensure the public that their involvement will not be diminished during Remedial 

Decision for OU5 to maintaining the exceptional on-going public involvement program 
during R D M  . 

I 
I - 

CI 

I 
I I 

9. DOE should make commitments within the OU5 ROD concerning perpetual government 

to ensure the land-use employed to develop the cleanup standards is maintained into the 
fbture. DOE ownership is essential to maintaining institutional controls and limiting land- 
use to ensure protectiveness of the site. 

With regard to the request for a USEPA waiver of the Ohio solid waste siting criteria, 

ownership of properties associated with the OU5 ROD. DOE must provide commitments 6 

Ib 

I 

I 
I 
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10. 
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Ohio EPA supports this waiver only in that it allows for a remedy more protective than 
capping in place and more implementable than off-site shipment. Since the DOE F E W  is 

the criteria, Ohio EPA believes a waiver is the appropriate mechanism to support the 
preferred alternative. Ohio EPA's support of the waiver is mherently tied to the 
restrictions described in comment #2 above. 

10 
I 

a CERCLA site and its location would not allow issuance of an Ohio EPA exemption of 

I 
I 
I 
Y 

If you have any questions concerning these comments please contact me at (513) 285-6466. 

Sincerely, 

Thomas A. Schneider 
Fernald Project Manager 
Office of Federal Facilities Oversight 

cc: Terry Finn, Ohio AG 
Jim Saric, USEPA 
Terry Hagen, FERMCO 
Lisa August, Geotrans 
Sharon McLellan, PRC 
Manger TPSS, OEPA/DERR 
Jeff Hurdley, OEPALegal 
Ruth Vandegrift, ODH 
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FEMP-OSROD4-DRAFT 
August 1, 1995 

The Operable Unit 5 Proposed Plan is the culmination of efforts by U.S. DOE, Ohio 
EPA, and U.S. EPA to understand and develop a plan for mitigating releases to the 
environment from OU5. Ohio believes the preferred alternative is the appropriate 
one, when considered in the context of overall site cleanup. OEPA supports the 
concept of a balanced approach where the low volume high concentration wastes go 
off-site for disposal and high volume lower concentration wastes are disposed of in 
an engineered facility on-site. We believe that this approach provides the most 
implementable and protedive strategy for remediation of the FEMP site. 

OEPA 
1 

ReSponSe: 
COmmenr acknowledged. n e  preferred remedial alternative as iden@& in the 
Proposed P h  for Q~erabk Unit 5, with modaJic&n to accommodate public comments, 
is the selected remedy. 7he selected remedy is documented in Section 9.0 of this ROD. 
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The OU5 Record of Decision (ROD) should clearly place restridions on the use of 
the engineered on-site disposal facility. Ohio EPA understands the need to allow 
flexib;l;ty for incorporation of other operable units but also feels the following 
restridions must be made in the ROD: 
a) No disposal or long-term storage of off-site waste in the proposed engineered 

b) The disposal facility WAC for uranium-238 should be set at a maximum of 
disposal facility or any other facility on the FEW site. 

346 p C i g  or 1030 ppm for total uranium with the flexibility to be lowered based 
upon other operable unit decisions and volumes. The WAC must be an upper 
limit of concentration acceptable into the disposal facility and may not be used 
as an average limit. 

c) No characteristic hazardous waste should be disposed of in the facility. 

Response: 
a) Ihe DOE concurs with the comment and has no intention of using the disposal 

facility associated with the Operable Unit 5 remedy to &ras wastes generatedfiorn 
of-site locarions. A&itionally. the DOE has no intention of using existing or newly 
constructed storage facilities located at the FEMP for the long-term storage of wastes 
generatedfiom of-site locations. Specijically ercrudedfiom this prohibition are 
laborato?y wastes generated at off-site facilities resulting directly fiorn the chemical, 
radwlogical or engineering analysis of FEMP waste mat& or generated during 
the conduct of treatability or demonstration type studies on FEMP waste mater&. 
Such analyses and studies are typically pe#ormed as an integral part of 
implementing a selected remedy at a cleanup site. 

h g u a g e  has been &ed to Section 10 of this ROD to specijically i d e m !  that the 
FEMP storage andficncre dkposal facility shall not be used for the long-term storage 
or disposal of wastes generatedfiom off-site loccrtion. Language regarding the 
idem@d arcluswn has been similarly added to Section 11. 

b) lhe waste acceptance criteriajbr the engineered disposal facility defined in the 
Feasibility Study and Proposed Plan have been mbpted as part of the selected 
remedy for Operable Unit 5. These criteria, as defined in Sectwn 9 of this ROD, 
include the establishment of a concemation-based waste acceptance d e r i a  for total 
uranium of 1030 parts per million. lhk limit has been set as an upper permissible 
concentration level for conraminated soil to be received into the on-prop- disposal 
facility, and as such wil l  not be used as an average limit. 

lhe selected remedy provides that soil exceeding this waste acceptance d e r i a  will 
be sh@ped off site for disposal at an appropriate facility. DOE L committed to 
implementing this remedy as defined in this decision document. However, DOE must 
&o bring to the commentor's attention that the availability of of-site dkposal 
capacity cannot be assurd over the 10- to 25- year cleanup program associated with 
Operable Unit 5. In the event of-site disposal capacity becomes unavailable or cost 
prohibitive at some point in thejiuwe, DOE considers it imporrant that flexibility be 
maintained in the language of the ROD to permit the application of tr-nt 
technologies to soil exceeding these acceptance criteria to convert them to a form 
suitable for on-property dic.posal lhe application of such technologies would only 
occur following receipt of approval of EPA and inputfiorn OEPA. 
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FEMP45ROD-4-DW 
August 1, 1995 

OEPA (Contd.) 
2 (Contd.) 

Section 9 of the ROD adopts the 1030 parts per million waste acceptance criteria for 
total uranium as a marimurn concentration-based limit for contanu*nated soil to be 
suitable for on-property dkposal at the E M P .  Section 9 ako adopts off-site 
disposal as the selected remedy for soil found to meed the waste acceptance criteria 
for total uranium Language w added to Section 9 to permit the DOE to solicit the 
approval of EPA and inputfiom OEPA to apply t r e~nen t  technologies to soil 
aceding the w t e  acceptance criteria to convert these mater& to a fonn suitable 
for on-property disposal. Such a request wuld only be made in the event off-site 
disposal capacity becomes unavailable or cost prohibitive. 

e) It is DOE'S position that no specaw hitations should be placed on the disposal of 
characteristic hazardous waste fiom Operable Unit 5 in the on-property disposal 
facility. 7he limitarions already developed on the disposal of waste in the disposal 
facility and the design of the facility will ensure that the proposed remedy is 
protective. Addirional restridom related to disposal of characteristic hazardous 
waste waU have no sign@cant efm on the protectiveness of the remedy. In addition 
to being protecthe. the preferred alternative complies with applicable or relevant 
and appropriate requirements related to the disposal of hazardous waste generated 
by remedial activity. 

DOE believes that provisions under subpart S of 40 CFR 264 for corrective action 
management units is the appropriate applicable or relevant and appropriate 
requirement for hazardous waste management activities for Operable Unit 5, and 
estabkhes the appropriate health-protective requirements for the management of this 
fonn of w t e  nuaterial. m e  EPA clearly indicated in the preamble to the final rule 
on corrective action management vnirs (58 Fed. Reg. 8658, Feb. 16. 1993) that the 
substantive requirements of the reguhtions for corrective action management units 
are erpecred to be applicable or rehatat and appropriate requirements for the 
remediation of CERCU sites, including federal facilities, where CERCZQ 
remedcaclo ' ' n involves remediation of Resource &nserv&n and Recovery Act 
hazardous wtes.  Under 40 CFR 264.552, which provides requirements related to 
corrective action management unirs, placement of remediation waste into or within a 
corrective action management unit does not constitute land disposal of hazardous 
wastes. Remediation waste is defined (40 CFR 260.10) as "all solid and hazardous 
w t e s ,  and all media (including gmundwer, surfiace wer. soils, and sediments) 
and deb&, which contain hted hazardous w t t s  or which thenuelves srhibit a 
hazardous w t e  characteristic, that are managed for the purpose of implementing 
corrective action requirements. I) 
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OEPA (Contd.) 
2( Contd . ) 

EPA establdhed thefiamavark for the use of corrective action management units 
because *remediation of &ting co#aminatwn problem is inherently di@krentj?orn 
the management of as-generated indwtrial hazardous waste (58 Fed, Reg. 8658). 
7he original Resource Conservation and Recovery Act subtitle Cprogram was 
designed to prevent new releases. EPA noted a number of diJkrences between as- 
generated and r d i a t i o n  wtes. including the fact that remediatwn oflen involves 
management of large w,lumes of contMtinated media, such as soil and groundwater, 
with physical and chemical characteristics that can be quite diJkrentf?om those of 
as-generated w t e s .  EPA has found that subtitle C requiremem applied to 
remediation w t e s  can act as a disincentive to more protective remedies and limit 
j l d i l i t y  in choosing the most practical remedy at a particular site. 7he agency 
notes that *application of regulatory requirements designed for as-generated wastes 
to remediation wastes has proven problematic. In essence, standark designed to 
prevent re1wesJiom occurring and to force hazardous waste generators to 
internalize the cosfs posed by hazardous w t e  management can be highly 
counterproductive when applied to w t e s  generated during remediutions, where the 
release has alreocty occurred and the desired incentive is to increase, rather than 
decreuse, w t e  production. 
management of remediation w t e s  that are better tailored to the realities of 
remediation actions. 
deciswns is "to select a remedy that is f i l l y  protective, yet rejlects the technical and 
practical realities of the site. 

EPA therejore developed regulations Tor 

lh agency notes that the goal related to corrective action 

7he Operable Unit 5 remedy proposed by DOE isjidly protective of human health 
and the environment. Specific criteria have been developed for the on-property 
disposal facilily to ensure that w t e s  placed in the facility wuld be consistent with 
the need for a jWy  protective remedy. In particular, the criteria developed are 
intended to limit the introduction of taxic chemical cont- to levek that are 
protective. (DOE aha not propose to intraduce into the cell w t e  that is ignitable, 
corrosive, or reactive.) 7he approach used to develop limitarions for toxic chemical 
co ntMlinants is the same as that used to tstabkh limits on radwlogical 
contaminanrs, such as uranium As noted above. DOE believes that provirwns 
related to corrective action management rutits are applicable or relevant and 
appropriate requiremem for Operable Unit 5 and assumes that a corrective action 
management unit designdon will be obtained for the portion of the on-property 
& p a l  cell that will accept Operable Unit 5 wastes. Ako, as noted above, the 
corrective action management unit ruk? c&iy applies to  character^^ hazardous 
w t e ,  as well as ktd w t e s .  %e$ore, on the basb of the corrective action 
management unit ruk? and the demonstration that has been provided regarding the 
protectiveness of an on-property disposal cell, DOE believes that no additional 
limitatiorrs should be placed on the &psal of characteristic hazardous waste in the 
cell. 
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OEPA supports DOE'S use of the proposed maximum contaminant level for total 
uranium of 20 ug/l as the groundwater remediation level. OEPA believes 
remediation to this standard will ensure the Great Miami Aquifer is restored to its 
full beneficial use. Any proposed changes to the 20 ug/l total uranium remediation 
standard would necessitate a ROD amendment including a formal public comment 
period. 

OEPA 
4 

Response: 
Consistent with Section 3m.43O(e)(2)(i)(C) of the National Contingency Plan, the DOE 
has adopted the mQlrimum contanainant levels under the Safe Drinking Water Act as 
relevant and appropriate requirements to the restoration of the Great Miami Aquver. 
Lacking a final promulgated maximum contanainant level for uranium, DOE adopted, as 
part of the selected remedy, the marimurn contuninant level proposed by EPA in July 
1991 under the Sde Drinking Water Act of 20 ports per billion as the final remedidon 
level for restoration of the aquver. This proposed standard WQF adopted as a "To Be 
Considered" requirement to the selected remedy. 

The estimated costs for the restoration of the Great Miami Aquifer are, as wuld be 
expected, very sensitive to the establishedfinal groundwater cleanup goals @rial 
remedidon levels). While DOE is committed to filly restoring the aquifer to health 
protective levels, DOE must do so in jW recognition of its role as a steward of public 
fiurcis. Within its stewardship role, the DOE must ensure that public fit& are 
committed only to remedial activities which yield a commensurate environmental or 
human health related b e n e .  As such, the DOE must evaluate the technical and 
economic implications of pursuing adoption of the final maximum contaminant level for 
uranium, once promulgated by EPA. Such a technical and economic evaluation will be 
warranted regardless of dwther the final marimurn cormmmant level for uranium 
reprtsents a higher or lower concentration-bascd limitation than the proposed 20 parts 
per billion standard. In the event DOE considers it appropriate to pursue a change to 
the final remediatian b e l  for urm'm in groundwzter iden@ed in this decision 
document, DOE will iniriote such a change in a manner consistent with CERCZA, the 
National Cbntingency Plan and the t m  of the Amended Consent Agreement. 

Section 9 of this ROD adopts the proposed mclximum cont~unant ' level of 20pamper 
billion for total uranam as the final remediation level for qfected regions of the Great 
Miami Aquver. 

DOE should commit to being open to consider new technologies which may reduce 
the volume, toxicity or mobility of wastes being disposed of on-site. OEPA is simply 
requesting that DOE remain open to the idea of additional technologies which may 
result in a safer waste form for on-site disposal. 

Response: 
DOE concurs with the comment that the E M P  should continue to be open to new 
technologies that may reduce the volume, taxicity or mobility of wastes being disposed of 
onsite. Language expressing this commitment w provided in the Proposed Plan in the 
description of the prejkred altenron've, and has been incoprated in Section 9 of this 
ROD. Included within this language ir a commitment by DOE to evaluate tw such 
technologies during remedial design, physical separation and a soil amedment process. 
DOE will conduct engineering studies of these tw technologies to assas the viabilrty of 
applying them as part of the Q~erable Unit 5 remedy. 
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During implementation of the preferred alternative, DOE must use excavation and 
waste management techniques which will prevent the dilution of waste 
concentrations to meet the WACS. DOE must not use dilution to meet the WAC or 
remediation levels. 

OEPA 
6 

Response: 
DOE agrees that an trrportant consideration during the remedy implementation phase is 
to ensure that proper excavation control and waste management practices are applied to 
prevent the dilution of contaminated soil and increase the volume of soil requiring 
disposal. DOE has no intention of wing dilution as a mechanism to attain the waste 
acceptance criteria for the disposal facility. DOE is compiling detailed procedures to 
guide site-wide excavation operations for contamhated soil. These procedures, which 
will be developed during the r d i a l  design phase for Operable Unit 5. will clearly 
define intended excavation met& which will ensure against such dilutionfiom taking 
place. 

DOE should commit to including and/or developing real-time monitoring for 
discharges to the environment resulting from remedial adions. DOE should 
attempt to incorporate any new developments in real-time monitoring from the 
DOE Ofcice of Technology Development as well as the private sector. Data 
obtained from real-time monitors and any additional monitoring activities should be 
provided to the OEPA and public in a timely manner. 

Response: 
DOE is committed to erecuring a responsible and technically defensible environmental 
monitoring program during the conduct of remedial actions at the FEMP. The spec@cs 
of this program will be defined during the remedial design phase. DOE will take into 
consideration commercially available and emerging monitoring techniques which could 
provide r d &  or near r d - t h e  data on environmental releases. As part of this 
planning, DOE will evaluate technologies under consideration by the DOE m e  of 
Technobgy Deveibpment. 

lhe DOE currently has in place a program f i r  reporting upon environmental monitoring 
data collected at the EEMP including nonrouthe releases (such as spills) and more 
routine environmental &charges generated by site cleanup activities. As part of the 
Operable Unit 5 remediul design process, the &ting site reporting system will be 
evaluated and necessary changes f l i e d  to ensure the program is properly aligned with 
proposed remedial activities. One goal of the reporting system will be to cornhue to 
report environmental &charges to the OEPA and the local community in a prompt and 
responsible manner. The proposed mechanisms andfiequency of reporting will be 
defined in the remediul design docunaentation for Operable Unit 5 and be subject to EPA 
approval, formal review by OEPA, and will be made available for public inspection. 
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DOE should attempt to incorporate pollution prevention activities whenever possible 
during the design and operation of the OU5 remedial action systems. AU available 
methods to reduce or eliminate discharges and releases from the excavation and 
disposal activities should be considered during the design of the system. 

OEPA 
8 

Response: 
Pollution prevention will be a key cornideration during remedial design for Operable 
Unit 5. Consideraliorn during remedial design will include minimizing discharges to the 
Great Miami River to the extent practicalD applying appropriate mitigative measures 
during excavation and soil transport and staging operations to minimize fugitive dust 
d s w n s ,  and ensuring the necesswy connok to reduce the migration of contaminated 
soil and su?jize wer out of controlld areas during rain events. DOE'S p h e d  
actions will be documented during remedial design and subject to approval by EPA, 
formal review by OEPA, and will be available for public inspection. 

DOE must ensure the public that their involvement will not be diminished during 
RD/RA. DOE should commit within the ROD for OU5 to maintaining the 
exceptional ongoing public involvement program during RJNRA. 

Response: 
DOE is conunitted to continuing the active community involvement program currently in 
phce at the FEMP throughout the duration of remedial activities at the site. l?ais ksue 
has been dkcussed at public meetings and has been the subject of a more focused 
roundtable held with interested members of the local comni ty .  Lmguage has been 
added w Section 9 of thk ROD to formalize the commitment to continue the on-going 
public involvement program during the remedial desigdremedial action process. 
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DOE should make commitments within the OU5 ROD concerning perpetual 
government ownership of properties associated with the OU5 ROD. DOE must 
provide commitments to ensure the land-use employed to develop the cleanup 
standards is maintained into the future. DOE ownership is essential to maintaining 
institutional controls and limiting land-use to ensure protectiveness of the site. 

Response: 
Ihe comment rakes the need to properly align the necessary institutional control 
proviswns for the FEMP with the ficnue land use for the fmility to ensure the continued 
protection of hurnan health. DOE agrees with the need for this alignment. It is not the 
intent of DOE to attempt to establish a jhl ficnue land use for the FEMP through this 
decision document. DOE does recognize that thefinaI remediation levels idem@d in 
Section 9.0 of this ROD do establish the permissible concentrations of contaminam 
which could remain at the site folrowing completion of remedial actions. Ihese 
remaining concentrations of c o n t m ' w  will present a potential for exposure to ficture 
users of the FEMP. 

Ihe F& Citizens Task Force ksued recommendations regardingficncre use of the 
Fernald property in May of 1995. In these recommendathns, the Task Force 
recommended that the area of the EEMP con&ining the &psd fmility and assmiatexi 
bufer zone remain under the continued ownership of the f&al government. 
AaUi&ionally, the Task Force recommended that the remaining portions of the FEMP 
property be made available for the uses that are the most beneficial to the surrounding 
communities. While the Task Force recommended prohibiting any sort of agricultural or 
reskiential uses of the remaining portions of the FEMP properry (outside the disposal 
f a c w  area), the Tmk Force encouraged DOE to consult with local communitits to 
establish their preferences forfsure use and ownership of these areas of the site. 
consistent with this recommendation, DOE does not consider it prudent to insert 
enforceuble proviswns within this ROD to provide for the continued federal ownership of 
the entire FEMPpropeq. 

Addirionalty, DOE considers thotjhl ,  er3forceable institutional control measures for 
postrdial  conditions at the FEMP should be established based upon an analysis of 
the actual resid& concentrations as meaFured in site soil and groundwater foIIowing 
the completion of remedial actions; the measured concentrations and spatial distribution 
may da@erfiom FSpro~'ections. lW d@erence in estimated versus measured 
concentrations could have a signajkant impact on the required institutional controls 
necessary to maintain continuedprotectiveness. In this ROD, DOE has elected to d&ne 
that instincrional controls are a necessary contponent of the remedy to ensure continued 
protecta'vems. but that the spec#% institutional control provkwns necessary to be 
applied to postremedial site conditions will be deJined during remedial design. Ihe 
instinuional control proviswns defined during remedial design may be modified during 
the r d i a l  action phase to accommodate the progressive w i n g s  of the @Id 
certification &ions. As with ail remedial design and remedial action ctocwnentation, the 
plan for institutional controls at the FEMP, and any necessary dajications to it, will 
be subject to approval by EPA and rm*m by OEPA. 
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August 1, 1995 

OEPA (Con t d.) 
9 (Contd.) 

n e  need for institutional controk during the conduct of remedial actions and the 
requirement for continued federal ownership of the dkposal facility area on the FEMP 
have been specijkally identaaed in thk ROD. More specific detail on the actual 
implementation of these controk will be deJined during remedial design. 

Section 9 of thk ROD provides a discussion on the role of instinctional controk as a 
necessary component of the Operable Unit 5 remedy. The language of the ROD 
provides for the following institutional control proviswns: 

OEPA 
10 

Conta'hation of access controk at the FEMP during the period of remediatwn 

Proviswn of dernaze wer throughout the period of remediation to residences 
and industrial users whose current welk are located within an area of the aquifm 
which d i t  concentrations tazeeding the final remedkuion levels for 
groundwer 

Continued federal ownership of the area comprising the dkposal facility and 
associated bufer zones 

Implementation of deed restrictions or continued federal ownership of the 
remaining areas of the FEMP. as necessary to ensure the continued protection of 
human heal&. If ownership of portions of the FEMP is transfmed in the future, 
restrictions will be included in the deed, and proper notifications will be provided 
as required by CERCDI. 

With regard to the request for a USEPA waiver of the Ohio solid waste siting 
criteria, OEPA supports this waiver only in that it allows for a remedy more 
protective than capping in place and more implementable than off-site shipment. 
Since the DOE FEMP is a CERCLA site and its location would not allow issuance 
of an OEPA exemption of the criteria, OEPA believes a waiver is the appropriate 
mechanism to support the preferred alternative. Ohio EPA's support of the waiver 
is inherently tied to the restridions described in comment #2 above. 

Response: 
C o m n t  ackmwltdgcd. l% ROD provides a discussion in Section 10 on the required 
w'ver of State of Ohio siting requirements needed to implement the selected remedy. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs) Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form We must receive 
your comments on or before the close of the public comment period on May 31, 1995 If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 
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Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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FEMP-05ROD4-DRAFI'- 
August 1, 1995 

Renck, D. As a young adult I feel as if leaving this nuclear material here as being not the 
answer. It will contaminate one of the worlds largest aquifers. My family and I 
will be living here for many, many more years, do not leave this deadly material to 
Con taminante our water, and thousands of other peoples water. 

Response: 
DOE acknowledges that no one wants CoIUMtination near where they live but 
COntMUnclt * ed merial already exirts at the E M P .  n e  cleanup plan proposed for the 
EEMP will address this exirting conmnina&n and reduce the levek in the soil and 
groundwater to concentrations deemed to be health protective by federal environmental 
regularion. 

The selected cleanup remedy at the FEMP has three objectives related to the Great 
Miami Aquifer; stop exirting sources of contm'twion to the aquifm, restore the aquifm 
to maximum benejiciaI me in a reasonable time fiame. and protect the aquifer fiom 
ficture contammat * ion originatingfiom the EMPproperry. DOE recognizes that the 
aquifer L an important national and local resource and that the FEMP site has 
adversely trtpacted an approximate 200 acre area of the aquifer system DOE also 
recognizes that if the E M P  is not cleaned up it poses continued contamination risk to 
the public and to the aquiJer. DOE inten& to elimiMte this unacceptable risk by 
moving forward with a balanced remediation appmach. l%b approach gets the most 
contomurat ' ed materiah awloy fiom the aquifer (by shipping them of-site), restores the 
aquger, and lit& the quantity and disposal configuration of the contaminated material 
remaining at the site. Conrpletion of the selected remedy will also providefir more 
beneficial me of the EMPproperry ourside the disposal facility area. 

Phns are to remove the 
present at the FEMP for dkposal at an of-site disposal facility. 7his will be 
acconplirhed via completion of the selected remedies for Operable Units 1. 2, 4, and 5 
in coyunction with the a#ieipatd Operable Unit 3 remedy and the current plans to 
remove the site legacy w e  and uranium product. 

that constitute about 97percent of the radioactivity 

whar will remain for disposal at the EEMP in the engineered disposal facility wiU be 
about 3 percent of the current quantity of radioactivity present at the site. I h i ~  3 
percent is distributed over an estimated 2.4 million cubic yards of soil and rubble at the 
site. 7hk material will consist of lighzly contamhated matmiolF; speci@ally Operable 
Unit 5 soil, Operabk Unit 2 material, and Operable Unit 4 construction rubble. While 
the remedy for Operable Unit 3 has not been finalized, rubble fiom this operable unit is 
also being consiiered for on-site d i s p d  All material will have to pass sm'ngent waste 
acceptance criteria b@ore being pIoccd in the on-site disposal facility. These w t e  
acceptance criteria were conservatively developed for the long-tenn protection of the 
public and the Great Miami Aqqer. 
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Renck, D. (Contd.) 
1 (Contd.) n e  wte'acceptance criteria considm the hydrogeologic environment of the site and 

the protective propem'es of the engineered disposal facility. Soil, for instance, would be 
excavated down to the proposed cleanup level of 80 parts per million total uranium 
outside the f o w  production area of the EEMP and 20 parts per million within the 
f o w  production area Current estimates indicate that placing all of the lightly 
contamhated soil together in the disposal facility wiU produce an average concentration 
of about 1oOparts per million of uranium in the facility. TW average concentration is 
one-tenth of the w t e  acceptance criteria for disposal in the on-propeny disposal 
facility, a tenfold safery factor. It  should be noted that sophisticated computer model 
simulations used to derive the waste acceptance criteria were completed assuming that 
there no active maintenance of the facility and that the synthetic barriers present in 
the facility (e.g., high-density polyethylene membranes) were not finctioning. These 
simulations indicate that even under these extreme conditions, the facility would still be 
protective of the aquifer over the fill  200- to 1W year pe#onnance period envisioned 
by federal regulations. 

Renck, D. 
2 

This is a very quick and unsafe way of dealing with this huge problem. 

Response: 
nae proposed cleanup approach wtw not thought of overnight, rather it h been 
developed Mer several years of car@ study of the site and the various options 
available to address the contamhation. nte proposed cleanup plan will correct an 
&ling contamhatwn problem and reduce the levek of contaminazion within the 
environmental media at the site to levels deemed to be health protective by federal 
environmental regulation. It cleans up the EEMP by getting the material with higher 
kvek of conmmhtion a w y  fiom the site, and provides a strategy for permanently 
protecting humon health and the underlying Great Miami Aquijier by isolating the 
remaining less contaminated material in an engineered disposal facility at the site. 

Renck, D. 
3 

Shipping the nuclear material to a safe place is the only answer. 

Response: 
Several d@erent options were considered for the less contaminated material before the 
excavation and on-prop- dic.posal option was selected. Use of caps, in-place 
co ntainment, off-site disposal, and soil washing were all considered but the risks and 
costs were judged to be unacceptable. nte deckwn as to what less contaminated 
material would remain on site w developed with inputfiom the FeTnaId Citizens Task 
Force and the public through numerous round tables and open fonuns. Waste 
acceptance criteria for the less contanhated material were developed for the engineered 
disposal facility to help ensure protection of the aquij2r. Only material that falk below 
the contamination level of the w t e  acceptance criteria will be disposed of in the 
engineered disposal facility. Material that does not meet the criteria will have to be 
either treated or shbped off site. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for. Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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Please add my &me to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 
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FEMP-OSROD-4-DRAlT 
August 1, 1995 

Renck, J. M. I am opposed to the waste storage dump proposed for the FEW. The 
contamination to the aquifer is my primary concern. The aquifer needs to be 
protected as a source for drinking water for the thousands of people who use it. 
This method of containment doe not convince me that not further contamination 
will occur. If this method were safe. NO water should leak into the groundwater. 
This is not a good enough solution. The second concern is the ground covering the 
dump and the contaminants left in the area The area wil l  not be cleaned up to a 
point that a good use can be made of it. 

Response: 
lhe proposed cleanup p h n  wiU correct an aidtag contanahtion problem and reduce 
the levels of contamhation within the environmental d i u  at the site to levels deemed to 
be health protective by federal environmental regulation., It cleans up the PEMP by 
getting the material with higher levels of contamination away fiom the site, and provides 
a strategy for permanently protecting human health and the underlying Great Miami 
Aquifer by isolating the remaining less contiiminated material in an engineered disposal 
fuility at the site. 

lhe selected cleanup remedy at the EEMP h three objectives related to the Great 
Miami Aquifer; stop h t i n g  sources of contamination to the aquifer, restore the aquifer 
to marimurn benejkial w e  in a reasonable time fim, and protect the aquifer fiom 
*re eo nramination originatingfiom the FEMPproperty. DOE recognizes that the 
aquifer is an important national and local resource and that the FEMP site has 
adversely impacted an approximate 200 acre area of the aquifer system DOE &o 
recognizes that i f  the EEMP is not cleaned up it poses continued contamination rkk to 
the public and to the aquifer. DOE inter& to eliminate this unacceptable risk by 
moving forwrud with a balanced remedWon approach. This approach gets the most 
contanmat * ed mat& away fiom the aquifer (hy shipping them off-site), restores the 
aquifer, and limits the quantity and disposal conjiguration of the contaminated material 
remaining at the site. Cbmpletion of the selected remedy wiU &o provide for more 
beneficial w e  of the EEMPproperty outside the disposal facility area. 

DOE'S plans for r d i a t i o n  of the site as a whole include a conservative approach 
regarding on-site and off-site disposal of contamhated material. It is important to 
distinguish that thk approach includes offdite disposal of dl of the more highly 
contanmat ' ed mat&found at thc m M P  in dl operable units. 

Plans are to remove the mat- that constitute about 97pment  of the radwactivity 
present at the FEMP for & p a l  at an off-site &pod  facility. This wiU be 
accomplished via cornplerion of the selected remedies for Operable Units I, 2 ,4 ,  and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy m t e  and uranium prcxiuct. 
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EEMP-OSROD4-DRAET 
August 1, 1995 

Renck, J. M. (Contd.) 
1 (Contd.) 

What wiU remain for disposal at the FEMP in the engineered disposal fac i le  will be 
about 3 percent of the current quantity of radwactivity present at the site. This 3 
percent is distributed over an estimated 2.4 millwn cubic yards of soil and rubble at the 
site. 7W material wiU consist of lightly contaminated materials; speci@alty Operable 
Unit 5 soil, Operable Unit 2 material, and Operable Unit 4 construction rubble. While 
the remedy for Operable Unit 3 has not been finalized, rubble fiom this operable unit is 
ako being considered for on-site disposal. All material wiU have to pass stringent w t e  
acceptance criteria before being placed in the on-site disposal fuility. These waste 
acceptance criteria were conservatively developed for the long-term protection of the 
public and the Great Miami Aqwyer. 

Several diJkrent options were considered for the less contm'nated material before the 
excavation and on-property disposal option WYIS selected. Use of caps, in-place 
containment, off-site disposal, and soil whing were all considered but the rish and 
costs were judged to be unacceptable. 7he decision as to what less contanainated 
material wuld remain on site w developed with inputfiom the F d  Citizens Task 
Force and the public through numerous round tables and open forums. Waste 
acceptance criteria for the less contaminated material were developed for the engineered 
disposal fmility to help ensure protection of the aquver. Only material that falk below 
the contaa?ihtbn level of the w t e  acceptance criteria wiU be disposed of in the 
engineered disposal facility. Material that does not meet the criteria wiU have to be 
either treated or shipped offsite. 

7 7 ~  w t e  acceptance criteria considers the hydrogwlogic environment of the site and 
the protective properties of the engineered disposal facility. Soil, for instance, wuld  be 
excawed down to the proposed cleanup level of 80 parts per m'Uion total uranium 
outside the f o w  production area of the FEMP and 20 parts per miUion within the 
f o w  production area b e n t  estimatm indicate that placing all of the lightly 
contMIuI(Lt ' ed soil together in the &posal facility wiU produce an average concentration 
of about I W parts per &n of uranium in the fwility. This average concentration is 
one-tenth of the w t e  acceptance criteria for dkposal in the on-property disposal 
facility, a tenfold safely factor. It should be noted that sophkticated computer model 
simulations used to derive the w t e  acceptance criteria were completed assuming that 
there w no active maintenance of the fmility and that the synthetic barriers present in 
the facility (e, g. , highdensity polyethylene membranes) were not ficnctioning. These 
simularions indicate that even under these m e m e  conditions, the facility wuld stiU be 
protective of the aqujfer oyer theficU 2#- to I# year performance period enviswned 
by federal regulations. 
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August 1, 1995 

Renck, J. M. How can you say that only 9 inches of rain water per year will find it’s way into the 
aquifer. 

Response: 
Ihe predicted inmation rate through the proposed disposal facility and into the aquifer 
is estimated to be 0.89 inches per year. l’hk amount of infiltration is much lower than 
estimated in@ration rates through the surrounding soil (which average about 6 inches 
per year). Ihe reuson for the d@erence is that the impermeable cap on the disposal 
fuilify is designed to cany precipitation away fiom the faCirity, not through it. Most of 
the precipitation will travel horizontalty away fiom the f u i k y ,  and very little will be leji 
to travel vertical& through the fail@. l’hk design infihation rate for the disposal 
fuility does not take any credit for the use of synthetic layers because there is no 
evidence that synthetic material wiIl perfonn satisfactorily for lOe0 yeors. Ihe 0.89 
inches per year estimate also a~sumes that the leachate collection system is not 
fiutcrioning. 

’ 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
lan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
il and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
acement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 

groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 3 1, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 
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add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
d Environmental Management Project. 
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D o n ’ t  t r u s t  DOE or EPA 

Floor pas t  record - w h a t e v e r  t . h e y  s a y  I b e l i e v e  o p p o s i t e .  

T h o s e  who i g n o r e  p a s t  mis takes  are doomed t o  r e p e a t  t h e m .  

If  t h e  law c a n  be c h a n g e d  t o  a l l o w  s i t e i n g  of was te  over  t h e  
a q u i f e r  i t  c a n  be c h a n g e d  t o  a l low o u t s i d e  was t e  i n t o  Ross. 

I f  t h e  west does n o t  w a n t  t h e  w a s t e  why do  w e  w a n t  i t?  

C o s t  e s t i m a t e s  a t  +5(3 t o  -30% a r e  more l i k e  wags t h a n  t r u e  c o s t  
e s t ima tes .  ! w i l d  a s  g u e s s )  

No o n e  k-no-ws t h e  s to rage  p i t  w i l l  not l e a k .  
W h a t  a b o u t  p e r c h e  water u n d e r  p i t  
T o r n a d o s  
E a r t h q u a k e s  

DOE promised a c l e a n  u p  n o t  a cover u p .  

T h e  c i t i z e n s  t a s k  force  d i d  n o t  c o n t a i n  l o c a l  c i t i z e n ,  o n l y  1 
so t h e i r  c o n c e r n  a b o u t  t h e  l o c a l  a r e a  is m i n i m a l .  

I f  t h e  s i t e  o n c e  i t  is c l e a n e d  UP is s a f e  why d o e s n ’ t  DOE p u t  
i t s  new o f f i c e  b u i l d i n g  o n  s i t e?  T h e y  own t h e  l a n d .  

C a n  t h e  removal  and ce l l  be d e s i g n e d  so t h a t  r a d i o a c t i v e  waste 
goes o f f  s i t e  u n t i l  a l l  is g o n e  or t h e  w e s t  r e f u s e s  t o  t a k e  i t  
a n y  more? 

When t h e  dump l e a k s  i n  t h e  f u t u r e  w h a t  w i l l  be  t h e  cos t  t o  f i x  i t  
t h e n ?  

O n c e  t h e  most h a z a r d o u s  mate,rials a r e  g o n e  t h e  m a t e r i a l s  
r e m a i n i n g  become t h e  most h a z a r d o u s .  C l e a n  i t  up  d o n ’ t  p i l e  i t  
up a n d  categorize it a s  c l e a n  a n d  s a f e .  

Does t h e  C i t i z e n  T a s k  F o r c e  w a n t  t h i s  dump i n  t h e i r  backyard?  a 
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The number  of t r a n s p o r t  worker a c c i d e n t s  i n v o l v e d  i n  m o v i n g  t h i s  
is i r r e v e i a n t  t o  t h e  d e c i s i o n .  A n y ,  311 a n d  n o  3 c t i o n s  i n v o l v e  13 
r i s k .  T h e  s u e s t i o n  is "Is i t  a Toad l o n g  t-erm idea  t o  s i t e  
n u c l e a r  idaste over  a n  a q u i f e r ? "  T h e  a n s w e r  is N O .  

N o w  f i g u r e  o u t  t h e  cos t  e f f e c t i v e  way t o  r e m o v e  t h e  m a t e r i a l  14 
s a f e l y .  I 

I 

- 
I 

I 

CI 

P e r c h  water  a r e a s  may be u n d e r  t h e  p rcposed  c e l l  s i t e  w h i c h  may 1k 
I m a k e  t h e  c e l l  leak i n t o  t h e  a q u i f e r .  I 

I 

I 

I 

I 

Why w o u l d  O h i o  EPA a l l o w  a n u c l e a r  dump t o  b e  e s t a b l i s h e d  o v e r  o n  16 
a q u i f e r ?  I 

C r e a t i n g  t h e  dump ( c e l l )  d e s t r o y s  more of t h e  s i t e  t h a n  j u s t  17 
s h i p p i n g  i t  o u t .  I 

cI 

CI 

I 
I T h e  c u r r e n t  p r o j e c t i o n s  go 1000 y e a r s  i n t o  t h e  f u t u r e  b u t  j u s t  

20-30 years  ago DOE t h o u g h t  n o t h i n g  a b o u t  w o r k i n g  people  w i t h o u t  I b  
p r o t e c t i o n .  T h e  more w e  know a b o u t  n u c l e a r / r a d i o a c t i v e  mater ia l  I i 

I 
I 

t h e  worse i t  appears  t o  g e t .  T h e  more t h a t  is mowed now t h e  
be t t e r  o u r  c o m m u n i t y  w i l l  b e .  

cI 
I 

No o n e  knows w h a t  t h e  f u t u r e  l a n d  u s e  will b e .  T h e  C i t i z e n  T a s k  i 

p r a c t i c a l  u s e ,  i f  a n y ,  before  t h e  dump ( c e l l ) /  c l e a n  U P  is 
f i n a l i z e d .  Y 

Force d i d  n o t  r e c o m m e n d  a u s e .  S o m e o n e  n e e d s  t o  d e c i d e  a r e a l  1 s  
I 

I 
c1 

why b u i l d  o n e  c e l l ,  why n o t  t u r n  t h i s  i n t o  a n u c l e a r  dump f o r  a l l  I 

T h e n  l e t s  g e t  r i d  of i t .  Is a l i t t l e  c a n c e r  OK? I 

of t h e  U . S . ?  I f  i t  is s a f e  l e t s  t ake  i t  all i f  i t  is n o t  - i0 

Is F e r n a l d  t h e  o n l y  s i t e  i n  t h e  US c o n s i d e r i n g  o n  s i t e  waste ;I 

I 
I 

I 

I 
I 
c1 

d i sposa l?  W h e r e  e l s e  and why? 

Who is t o  bLa-m,g for t h i s  mess? 
22 

I 
I 

I 

I Who is h e l d  r e s p o n s i b l e  w h e n  t h i s  c e l l  leaks? What  a r e  t h e  23 
g u a r a n t e e s ?  I 



- 
T h i s  proposa l  o n  page 32 s t a t e s  NO S i g n i f i c e n t  l o n g  term impact .  I 
On Water Q u a l i t y  I 

Hydrology ! 

I 
I 

A i r  Qual - . i ty  
S o c i o e c o n o m i c  I 

O r  c u l u t r a l  r e s o u r c e s  w i l l  be c a u s e d  by  t h e  d u m p .  
I w a n t  t o  know how t h e s  c o n c l u s i o n s  were r e a c h e d .  I 

T o  s t a t e  t h a t  a c u c l e a r  dump w o u l d  h a v e  EQ s i g n i f i c e n t  impact 
w i t h o u t  d e t a i l e d  p l a n s  fo r  f u t u r e  u s e  seems u n r e a s o n a b l e .  

I 
I 
I 
I 
I 
Y 

7- 

! 

You seem t o  s a y  d i f f e r e n t  t h i n g s  t o  d i f f e r e n t  g r o u p s .  

I t  is sa fe  t o  move n u c l e a r  mater ia l?  We h a v e  n e w e r  h a d  a s e r i o u s  
a c c i d e n t  when m o v i n g  i t .  

Page 33 - D o n ’ t  move i t  some o n e  w i l l  h a v e  a t r a i n  w r e c k .  
What is i t  - s h o u l d  w e  a l l  s t a y  home from w o r k  b e c a u s e  s o m e o n e  

get o n  w i t h  t h e  j o b .  

Some dump 

I I 
I 

I 
I 
I 

m i g h t  / w i l l  d i e  i n  a t r a f f i c  a c c i d e n t  i f  w e  go t o  w o r k ?  L e t s  Y 
I 

CI 

I 
s o m e w h e r e  o u t  w e s t  w i l l  be g l a d  t o  t a k e  o u r  n u c l e a r  26 

c r a p .  Q u i t  u s i n g  t h i s  a s  a n  excuse. 

T h e  dump grew from 1610 x 1610 x 40 feet  60 acres  t o  

_ _  
I 

I 

I 

c1 

I 
i 
I 2400 x 1300 x 62 fee t  71 acres 

Why? Woops a m a t h  error. 
Maybe t h a t s  o n l y  10 yea r s  p r o t e c t i o n  o n  t h e  a q u i f e r  i n s t e a d  of 

1000. I 

Damn t h o s e  d e c i m a l  p o i n t s !  Y 

I 
I 

I 
I 
I 
I 
I 
I 
I 

27 



! 

- -  a 

DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinlung water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31. 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 

A -  

/. # . A n 
- 

: 

! 

I 

I 

I 
I 
I 
I 

! 
i 
! 

Address: I 

City: 
Phone: 

. ,  . .  
. .: . ..- - . . .  

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the . Fernald Environmental Management Project. 

c1 
I 
I 
I 
I 
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Yes No 



4 9  708% 
1 

2 

spend hard earned taxpayer money'to treat water for 

drinking and then dump it to the river. This is 

3 inconceivable in this time of shrinking budgets. 

4 We all need to tighten our belts. 

5 simply abandon such an idea and treat only as 

6 necessary to protect the river (fish, et cetera) 

Here we need to 

7 and recreational users of the river. Anybody using 

8 the river for drinking (Note: I don't know of any) 

9 

10 

would be required to treat the water anyway. 

Those were submitted into the record 

11 this evening. 

12 Now I have a request by Tom Renck to 

13 speak with Ross Area Merchants. Tom. You can use 

14 this microphone here or that one there, either a 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

one. 

MR. RENCK: I'm Tom Renck, I'm 

representing the Ross Area Merchants. I have seven 

points to make, and I am going to start off I think 

with my conclusion, which I think this needs to be 

taken as we're taking this whole thing, which is as 

citizens we trusted this group to clean it up and 

did not become actively involved until March 17th. 

We now at that point found out that there was a 

cover-up, and we've wrote a letter and the 

- 
I 
I 

I 
I 
I 
I 
I 

I 

2'9 I 
I 
I 
I 
I 

I 
I 
I - 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 
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1 merchants, which represents about 60 businesses in 

2 the local area, are opposed to this cell. We don't 

3 feel it's a good long-term solution. 

4 You folks have been studying this for 

5 two years. We're given 30 days to comment on this, 

6 we don't feel that's long enough. This is one of 

7 our busiest times in the year in this farming 

8 community. Everybody is out in the fields tonight, 

9 that's why there aren't people here that should 

10 have been here. So we would like to have another 

11 30 days to comment on this process. 

12 We feel that the Citizens Task Force 

13 is not representative of the local citizens. We 

14 don't know where these folks came from. We 

15 understood that a lot of the people tried to get on 

16 

17 

18 

19 

2 0  

21 

22 

23 

24 

here locally. We didn't have a lot of involvement 

because we thought it was going to be cleaned up, 

so we feel that the Citizens Task Force does not 

represent us fairly . 
Seems to be an awful lot of jargon 

used in this, Operable Unit Number 5 ,  on-site 

engineered disposal facility. We call this a dump, 

and I think when all this information is being 

given out to people, they're getting very, very 

CI 

I 
I 

d0 
I 
I 
I 
L 
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I 
I 
I 
I 
I 
I 
I 
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I 

I 
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I 
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Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 
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confused. I've involved about two months,. and this 

is the amount of material that I've received to 

study, read, revise, look at. I mean this is not 

my job, and I'm overwhelmed. I have another 

cardboard box at home that I throw all this Fernald 

information in, and it's about two or three foot 

high of stuff that I can glean at and get rid up, 

but we're just overwhelmed, we're wore out, and I 

think that's part of the process, we get worn down 

trying to understand what's going on in our 

community. 

Last week I attended a meeting that I 

thought was important, same notification. Operable 

Unit No. 5 deals with 9,800,000 cubic yards of 

material. This thing dealt with 3,400 barrels of 

material. It's just a drop in the bucket, but the 

same process goes on, and the average citizen that 

gets involved just gets overwhelmed, and we've run 

out of time, we've run out of energy. 

I have another document that has 30 

comments about the document Operable Unit 5, so I'm 

submitting the letter from the Ross Area Merchants 

in opposition to this and my 30 comments in 

writing, and I will hand this to Gary when I get 

c1 
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Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

Renck, T. E. 
1 

Don't trust DOE or EPA 

Poor past record - whatever they say I believe opposite. 

Those who ignore past mistakes are doomed to repeat them. 

Response: 
cbnments acknowledged. 

Renck, T. E. 
2 

If the law can be changed to allow siteing of waste over the aquifer it can be 
changed to allow outside waste into Ross. 

Response: 
?he granting of the waiver to the State of Ohw facility siring requirements does not 
require a change to federal or state lavs or regulations. CERCLQ and the National 
contingency Plan both contain speci@ language regarding the issuance of a waiver to 

federal or state environmental or siting requirements to facilitate the implemewwn of 
response actwns at cleanup sites. 

Specific language has been added to Section 9 of this ROD to idemfi that the on- 
property dkposal fociIiry may only accept wvrstefiom on-site sources. Waste generated 
f iom of-site facilities are speci@aUy precludedfiom acceptance at the on-property 
disposal facility. h g e s  to federal or state la0 or regulation and amendments to 
Records of Decision are subjected to public reviews and comment before enactment. 

CRUSWCM\RESPONSE\RSC-K-RROD\A~l. 1995 7:58~m A.3-94 
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FEMP-OSROD-4 DRAFT 
August 1 ,  1995 

Renck, T. E. 
3 

If the west does not want the waste why do we want it? 

Response: 
The selected altemathe for Operable Unit 5 is one part of an overall site strategy which 
applies a balanced approach to remediation of the FEMP site as a whole. lhis 
approach includes 08-site disposal of &l of the more highly contaminated materials 
found at the FEMP in dl operable units. 

Plans are to rtnwve the materials that constitute about 97percent of the radioaethity 
present at the FEMP for disposal at an 08-site disposal facility. 7his wiU be 
accomphhed via complerion of the selected remedies for Operable Units 1, 2, 4, and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current p h  to 
remove the site legacy waste and uranium praduct. 

What wil l  remain for disposal at the FEMP in the engineered disposal facility will be 
about 3 percent of the current quantity of radioactivity present at the site. l7ai~ 3 
percent is distributed over an estimated 2.4 million cubic yards of soil and rubble at the 
site. 7his material will conskt of lightly contaminated materials; speci$eally Operable 
Unit 5 soil, Operable Unit 2 material, and Operable Unit 4 construction rubble. While 
the remedy for Operable Unit 3 has not been finalized, rubblefiom this operable unit is 
&o being considered for on-site disposal. AI1 material will have to pass smngent w t e  
acceptance criteria before being placed in the on-site disposal facility. These waste 
acceptance criteria were conservatively developed for the long-term protection of the 
public and the Greut Miami Aquger. 

Several d@erent options were considered for the less contaminated material before the 
excavation and on-prop- disposal option was selected. Use of caps, in-place 
containment, 08-site disposal, and soil whing were all considered but the risks and 
costs were judged to be unacceptable. The decision as to what less contaminated 
nuaterial uvuld remain on site was developed with inputfiom the Femald Citizens Task 
Force and the public through nunu?ro(~~ round tables and open f o m .  Waste 
acceptance criteria for the less con&minated material were developed for the engineered 
&posal facility to help ensure protection of the aqurer. Only material that falls below 
the contanaination level of the waste acceptance criteria wiU be disposed of in the 
engineered disposal facility. Material that does not meet the criteria will have to be 
eirher treated or shipped ogsite. 

Renck, T. E. Cost estimates at +50 to -30% are more like wags than true cost estimates. (wid 
4 8s guess) 

Response: 
EPA guidance on the completion of cost estimates to support feasibility studies under 
CERCZA defines that conceptual engineering alinuates with a precision range of +50 96 
to -30 96 be used to support the remedy decision process. Qfsigni@ance is that a 
consistent precision range and consistent crssunaptions (to the went  practical) are 
emprOyed during the FS to ensure a fair comparison of a l t ~ ' v e s .  The selected 
alrernarive i~ subjected to more detailed cost esrimating during the r d k l  design 
process. 
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FEMP-OSROD-4 DRAFT 

August 1, 1995 

Renck, T. E. No one knows the storage pit will not leak. What about perche water under pit. 
Tornados 
Earthquakes 

Response: 
The multi-layered lining and capping systems associated with the engineered disposal 
facility are designed to minimize the i n a a t i o n  and vertical migration of su?j??ace wer 
through the stored w t e  and into the underlying sods and groundwater aquijk It is 
recognized that complete elimination of in@atwn through the disposal facility is 
unlikely. Approximately 6 inches per year of rainfall per year naturally infiltrates 
through the soil and clays in the FEMP area into the underlying groundwer aquifm: 
The lining and capping systems associated with the engineered disposal facility will 
significonrry reduce this infihation rate. Engineering calculations indicate that the 
in#ltration rate through the cap, liner and underlying so& would be less than 0. I inch 
per year. To help ensure long-tenn protectiveness, the w t e  acceptance criteria for the 
on-property disposal facility were derived assuming that the infiltration rate through the 
cell cap, lining system and underlying soil would be approxinuately 0.9 inches per year. 

Regarding the potential occurrence of perched under the on-property disposal facility, 
the on-going siting investigation is m ' n i n g  the hydrogeologic and geologic conditions 
in the northeastem portion of the site. The investigation is designed to identii the best 
available geology at the FEMP site for puposes of siting the on-propoty disposal 
facility. A few of the considerations in establishing the best available geology are the 
thickness and relative impermeability of the exiring clays and the characteristics of any 
perched wer zones encounterd wizhin the clays. 7he perched wer zones found at the 
REMP are typically silly crCry formations with increased permeability. The intent of the 
siting investigation is to h a t e  the facility in an area with the thickest layer of protective 
clays coupled with the f m t  number of signa@icant perched wer zones. n e  
occurrence of perched water zones within the clays w e  considered in the derivation of 
the w t e  acceptance d e r i a  for the Yarious contaminants of concern within the 
Operable Unit 5 media 

The probability and potential implications of tornados and earthquaka will be 
considerations within the remedial design process for the disposal facility. A cursory 
analysis of the impacts of tornados on the completed disposal faciluy indicates that such 
an event would have minimal or no impact on the integrity of the disposal fmility. A 
cursory analysis indicated that the probability of a significonr earthquake in the FEMP 
area w inconsequential. More detailed analyses will be conducted during remedial 
design 
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FEMP-OSROD-4 DRAFT 
August 1, 1995 

Renck, T. E. 
6 

Renck, T. E. 
7 

Renck, T. E. 
8 

DOE promised a Cleanup not a cover up. 

Response: 
n e  FEMP held routine public meetings throughout the Remedial 
Investigation/Feusibility Study process. At each of these meetings, discussions were held 
or informarion w a ~  distributed-which discussed the Remedial In&tigation/Femibility 
Study decision process. and DOES ' and U.S. EPAs ' role in this process. At a number of 
these meetings the range of options under consideration within the feasibility study 
process were discussed. Additionally, the Cleanup Updotes and fact sheets issued 
during the Remedial Investigation/Fmibility Study process similarly discussed the 
options under consideration and the remedy selection process being followed at the 
E M P .  

DOE and U.S.EPA consider the selected remedy to be the best available option 
considenng the tradeolgs between the technical and economic criteria evaluated. The 
selected remedy restores the groundwater and soil at the site to kveh considered health 
protective by federal environmental regulation, and permanently isolates the removed 
contamination. lhe selected remedy provides for the f u l l  restoration and permanent 
protection of the Great Miami Aquifer and returns over 9yx) wes of land at the site for 
altenuuefuncre uses. 

The citizens task force did not contain local citizen, only 1 so their concern about 
the local area is minimal. 

Response: 
The Fernold W e n s  Task Force contained eight of fourteen membm who live and work 
in the direct vicinity ofthe site. Additionally, each of the Task Force meetings were 
announced in the k a l  papers and were open to the public. At each meeting the Task 
Force requested public input into their ongoing deliberations and resolutions. A formal 
public meeting w a ~  held by the Task Force to discuss some of their final resolutions on 
cleanup levels, on-property disposal andfsure hnd we. 

If the site once it is Clean up is safe why doesn't DOE put its new ofice building on 
Site? They own the hand. 

Response: 
n e  k i s i o n  process Pstablkhing the location of any new o&e building to house site 
personnel is not r e k w  to the Operable Unit 5 remedy. It should be noted, however, 
that ERMCODOE are currently soliciting interest porn private businesses for the 
construction of an o p e  building or the use of an &ting building. FERMCOLllOE are 
currently exploring the relative economic b e n e  of securing a long-term lease 
arrangement with the owner of such a fmility. DOE is not presently considenng the 
construction of such a faddy  using federalfiurding, and as such no consideration is 
being given to using federal land to site the primely owned structure. 
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Renck, T. E. 
9 

Renck, T. E. 
10 

Renck, T. E. 
11 

YQ 8 
FEMP-OSROD4 DRAFT 

August 1, 1995 

Can the removal and cell be designed so that radioactive waste goes off site until all 
is gone or the west refuses to take it any more? 

Response: 
nte balanced approach auowS 97% of the radioactivity at the FEMP to be disposed of 
at an off-site facility. 7% relatively highly contm*nazed materid is contained in a 
relan'vely low volume of malerial. Approxhuely 3 percent of the radioactivity present 
at the FEMP will remain on site. 7% 3 percent is distributed over 2.4 million cubic 
yards of soil and rubble. Shipping contaminared soil and rubble to an off-site facility in 
an mempt to remove as great a volume of material rn possible before the off-site facility 
"shut its doors " would neither guarantee a protective remedy llor constitute responsible 
action on the part of DOE. fiere is no guarantee the most highly contaminated 
m a t e  wuld makz it off site before refiLFal of malerial by the off-site facility. In thk 
instance a considerably greater percentage of radioactivity could remain on site than 
under the currently proposed alternative. Additionalty, a remedy involving 08-site 
shipment of w t e  has been endorsed by several out-ofistate stakeholders based on the 
balanced approach. DOE cannot in good faith abandon this principle. 

When the dump leaks in the future what will be the cost to fuu it then? 

Response: 
Ihe cost analyses presented in the Feasibility Study for Operable Unit 5 for alternatives 
considering on-property disposal included projected long-tenn monitoring and 
maintenance costs to the facility. mese costs included projected routine maintenance 
itm such as grass cutting and groundwater monitoring, and repairs to the capping 
system, as needed. to d r a s  concents raised during itupections of the facility or in 
rapnse  to monitoring results. 

It should be recognized that the probable root e w e  of any firture increase in aquifer 
coneemations underlying the foopint of the &pod  facility wuld be a localized 
failrcre of the capping system Repairs to the capping system of the disposal facility 
wuld be readily implementable and not cost prohibitive. 

Once the most hazardous material are gone the materials remaining become the 
most hazardous. Clean it up don't pile it up and categorize it as clean and safe. 

Response: 
Camment Acknowledged. 7be selecred remedy will ercavate approximately 1.8 million 
yam3 of contanunated soil to ensure the long-tenn protection o f f s u e  human and 
biological receptors and the underlying Great Miami Aquifer. Soil will be removed to 
main c h u p  leveh deemed heawt protective by f&al environmental regulation. nte 
exhwned soil will be permMentty isohted in an on-property disposal facility. Following 
completion of remedial actions and enactment of the necessary itutitutiotualpro~wns, 
the site can be categorized as "clean and safea. 

DOE understamah that a segment of the community ne~t the FEMP site w~nrs the site 
cleaned up and all contamhation removed. DOE realizes that some of the public will 
think that it is unfair to propose that some c o n t e e d  FEMP mat& remain in an 
engineered on-propeny &posal facility. But it is equally unfair to expect other 
communities located in other areas of the country to accept large quantities of 
contaminated marerialfiom the FEMP site. m e  current site-wide remedial approach, of 
which Operable Unit 5 is a component involves balancing the off-site dkposal of large 
volumes of highly contMlinared wastes wirh on-property disposal of less contm*nazed 
soil and rubble. 
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FEMP-OSROD-4 DRAFT 

August 1, 1995 

Renck, T. E. 
12 

Does the CitiZen Task Force want this dump in their back yard? 

Response: 
The Citizens Task Force issued a recommendation regarding on-prop- disposal at the 
EEMP. While the Task Force acknowledged that the FEMP was not the ideal hation 
for the disposal of radioactive materials, they endorsed a balanced approach to site 
restoration and estabhhed that on-prop- disposal was the most prudent and flective 
solution. The Task Force recomnaiation d o  contained a series of considerations for 
the remedial design phase. These considerations will be accommodcIted during the 
design phase of the on-property disposal facility. 

The number of transport worker atxidents involved in moving this is irrevelant to 
the decision. Any, all and no actions involve risk. The question is Is it a good long- 
term idea to site nuclear waste over an aquifer? The answer is NO. 

Renck, T. E. 
13 

Response: 
DOE and U.S.EPA concur with the commentor that all altemarives have some associated 
risR while the commentor considers the potential for transport accidents to be 
irrelevant to the remedy decision, the National conringency Plan requires that short- 
tenn risk be evaluated as balancing criteria in the cornparkon of remedial alternatives. 
W analysis of short-term rkk is presented in Appendix G of the Operable Unit 5 
Feasibility Study. 

Regarding the long-tenn flectiveness of the selected remedy, clearly the EEMP is not 
the optimal location for the construction of a disposal facihly. lhe geologic conditions 
present at the site were subjected to in-depth analysis as part of the Operable Unit 5 
Remedial Invescigation/FemibiIity Study process. Thejindings of this analysis 
contributed to the conceptual design configuration of the projected on-property disposal 
fmility and to the derivation of the w t e  acceptance criteria In all cases the analysis 
n w  perfrmed on the consendve side which would produce a more restrictive design 
requirements for the disposal fmility and more limiting acceptance criteria. As a result 
of thi~ process over 97percent of the radioactivity present at the PEMP site is being 
dispositioned oflite. 7he remaining 3 percent of the radioactivity is being considered 
for on-prop- disposal lh& material is being considered for on-property disposal as 
a result of being &persed in relatively low concentrations in approxifnately 2.4 million 
cubic yards of soil and construction rubble. 

As presented in the Operable Unit 5 Feasibility Study, AlteTnM’ve 3A provides for the 
long-tenn protection of human heow, and the environment, complies with all applicable 
or relevant and appropriate requirements, and presents the best balance of tradeofl 
between the primary balancing criteria. Alternative 3A is considered to provide for 
long-tem protectiveness through the definition of stringent design requirements for the 
on-prop- disposal facility, the adoption of strict w t e  acceptance cri~eria, and the 
definirion Df concentration-basedjhal renrediation levels. While more detail can be 
found in the Operable Unit 5 Feasibility Study, the applicable or relevant and 
appropriate requirements ident$ed in Appendix B of this Record of Decision require that 
the on-prop- disposal faddy  be design to attain a series of federal and state 
environmental and facility s ihg  requirements. These requirements include federal and 
sme  hazardow w t e  regulations, federal regularioru on the disposal of uranium mill 
tailings and State of Ohio regularions for hposal of solid w t e s .  
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(Cont'd) 
The w t e  acceptance criteria were den'ved assuming that aperfoornuutce requirement of 
the disposal facility was the protection of the underlying aquifer for a period 1cxx) years 
into the ficncre. The IW year timefiame was aabptedfiom federal regulutions on the 
disposal of uranium mill tailings. The waste acceptance criteria were developed 
assuming that the performance of the disposal facility should ensure that the facility did 
not pennit the concenrrations of c o n t m  in the underlying aquifer to exceed 
drinking wermarimum cowanwant ' levels for this IW year period. To accomplish 
this derivation, conservative assumptions were made regarding the relative leachability 
of the conraminants present in FEMP soil. These assumptions were based upon fleld 
analysis performed during the Remedial Investigation and the Feasibility Study. 
A&itionally, conservon've assumptions were employed in the w t e  acceptance criteria 
derivation regarding the @re intjilzration rate through the disposal facility. While 
modeling indicates that infiltration through the capping system of the disposal facility 
will be less than 0. I inches per year, the acceptance criteria were based upon 
a p p r m e l y  0.9 inches per year to accommu&te a p r e s d  failure of the synthetic 
materials in the disposal facility lining and capping systems. These assumptions have 
yielded a disposal systems which will ensure long-term perfonname. 

13 

Lastly, the final remediafion levels for soil for the FEMP have been derived to ensure 
the long-term performance of the remedy. To derive the cleanup levels, cross-media 
impacts were considered. Czoss-media impacts rejfers to the potential for contaminants 
present in the media to leach over the long-term into surface wer and migrate 
vertically to the underlying aquver. Tradirionalty, this mode of contaminant transport is 
not considered in the development of cleanup levels. Cross-media impacts were 
considered at the E M P  to ensure rhar the remedy is protective over the long-tenn As 
such, the modeling p@ormed to develop t h e f h l  remediation levels for soil were based 
on the need to protect the underlying aquifer for the same period of loo0 years into the 
ficncre. To ensure that long-term protection is provided by the final remediation levels, 
conservative input parameten were used in fate and transpo~ models regarding the 
chemical fonn of the uraniurn and other cotmminam in the soil and the adsorptive and 
desorptive properties of the soil column. lhese modeling results yielded soil cleanup 
levels for the selected alternative which not only provide for the permanent protection of 
fiuute users of the land and soil at the site, but d o  present andficncre users of the 
groundwater aquver. 

Now f w  out the cost effedive way to remove the material safely. Renck, T. E. 
14 

Response: 
The selected alternative represents the best overall remedial alternative considered in the 
Feasibility Study considering the threshold and primary balancing criteria as defined by 
the N&nal Contingency Plan. One of the balancing criteria used as a basis for 
comparing remediul altemazives is cost. 7 7 ~  detailed backup cost estimates for the 
Feasibility Study alternatives is presented in Appendix K to the Feasibility Study. A 
summary of these estimates are presented in the Proposed Plan for Operable Unit 5. 
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Renck, T. E. 
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Renck, T. E. 
17 

Renck, T. E. 
18 

Per& water areas may be under the proposed cell site whicb may make the cell leak 
into the aquifer. 

Response: 
As previously discussed above, the on-going siting investigation is exMlining the 
hydrogwlogic and geologic conditions in the northeastem portion of the site. Ihe 
investigation is designed to ideruii the best available geology at the FEMP site for 
purposes of siting the on-propeny disposal facility. A few of the considerations in 
establishing the best available geology are the thickness and relan've impermeability of 
the &ting clays and the characteristics of any perched water zones encountered within 
the clays. The perched water zones found at the FEMP are typically silty clay 
formations with incrmedpenneability. The intent of the siting investigation is to locote 
the facility in an area with the thickest layer of protective clays coupled with the fewest 
number of signi@ant perched water zones. The occurrence of perched water zones 
within the clays were considered in the derivation of the w t e  acceptance criteria for 
the various contaminam of concem within the Operable Unit 5 media. 

W h y  would Ohio EPA allow a nuclear dump to be established over on aquifer? 

Response: 
Ihe siting of the on-property disposal facility at the FEMP requires the issuance of a 
waiver to State of Ohio solid w t e  disposal facility siting requirements. Ihe regulatory 
basis for the issuance of waivers to facilitate the implementatwn of C E R U 4  response 
actions is provided in the National Gmingency Plan. Discusswns on the technical basis 
for the granting of the required waiver for the selected remedy is discussed in Section 
5.6 of the Feasibility Study for Operable Unit 5 and in Section 10 of this Record of 
Decision. Ohio EPA has indicated that they support the issuance of the waiver on the 
basis that is a component of an overall balanced remedy for the site. OEPA endorsed 
the issuance of the w'ver under the stipuhtion that a series of technical and operational 
constraints be factored into remedy implementation. These constraints are listed in the 
comapondencefiom OEPA appearing in this Responsiveness Summary. 

Creating the dump (cell) destroys more of the site than just shipping it out. 

Response: 
Alternative 3A requires the permanent dedication of approxtMtely 131 acres of the 
FEMP property to w t e  disposal (includes the disposal facility and associated bufer 
zone). The remaining arm of the site wuki be available for dernate land uses. 

The current projections go lo00 years into the future but just 2&30 year ago DOE 
thought nothing about working people without protection. The more we know 
about nuclearlradioadive material the worse it appears to get. The more that is 
moved now the better our community will be. 

Response: 
CDmment Acknowledged. See prcviouS response to comment numbered as 
T.E. Renck 11. 
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Renck, T. E. No one knows what the future land use will be. The Citizen Task Force did not 
recommend a use. Someone needs to decide a real practical use, if any, before the 
dump (cell)/clean up is finalized. 

Response: 
The comment rakes the need to properly align the necessary insthtwnal control 
provkwns for the EEMP with theficntre land use for the facility to ensure the continued 
protection of human health. DOE agrees with the need for this alignment. It is not the 
intent of DOE to attempt to establish a finalfsure land use for the FEMP through this 
decision alocument. DOE does recognize that the final remedialwn levek identijied in 
Section 9.0 of this Record of Decision do establish the permksible concentrations of 
contaminam which could remain at the site following conylletion of remedial actions. 
l?aese remaining concentrations of contaminants will present a potential for exposure to 
ficntre users of the FEMP. 

19 

l?ae Fernald W e n s  Task Force issued recommendations regarding future use of the 
Foraldpropeny in May of 1995. In these recommendations, the Task Force 
recommended that the area of the FEUP containing the disposal fuility and associated 
bufler zone r m n  under the continued ownership of the federal government. 
Additionally, the Task Force recommended that the remaining portions of the EEMP 
property be made available for the uses that are the most benejkial to the surrounding 
cornmunitits. While the Task Force recommended prohibiting any sort of agricultural or 
residential uses of the remaining portions of the FEMP property (outside the disposal 
fwddy area), the Task Force encouraged DOE to consult with the local communities to 
establish their preferences forfurure use and ownership of these areas of the site. 
Cbnsistent with this recommendation, DOE does not conskier it prudent to insert 
enforceable provisions within this Record of Deciswn to provide for any specific final 
land use for the site including any language which would require the connnued federal 
ownership of the entire FEMPproperty. 

W h y  build one cell, why not turn this is a nuclear dump for all of the U.S.? If it is 
safe lets take it all if it is not - Then lets get rid of it. Is a little cancer OK? 
(continued) 

Renck, T. E. 
20 

Response: 
Comment Acknowledged. A general consensus of the public comments on the Operable 
Unit 5 Proposed Plan wu that specific language should be included in the Record of 
Decision to preclude the acceptance of w t e  generated of-site into the on-property 
disposal faddy. C0nsr;Ftenr with thk position, language has been included in Section 9 
of the Record of Decision to provide such a prohibition. 
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Is Femald the only site io the U.S. considering on site waste disposal? Where else 
and why? 

Response: 
A number of sites across the U.S have selected on-property disposal for materia& similar 
to those being &ressed under Operable Unit 5. As euutrples, the Weldon Spring site 
near St.Louis, the Maq Flats site in eastern Kentucky, and the Canonsburg, Pa. 
former Vitro Rare Metals Plant. Each of h e  facilities adopted on-property disposal 
for the r a d W v e  mat& present at the sites. lhe decision process for the Weldon 
Spring and M a e y  Flats sites foUowed CERCU and the National confingency Plan and 
therefore w based upon a weighting of the sarne factors consideTed for Operable 
Unit 5. The decision process for Canonsburg utilized the National Environmenrol Policy 
Act Environmental Impact Statement process. This process p e r f m  similar technical 
evaluations to the CERCU decision process and has been daennined to be Jitnctionally 
equivalent to the Remedial Investigation/Feasibility Study remedy selection process. 

For sites contaminated with chemical constituents, on-property land disposal has been 
widely applied since the inception of the Sup+ program in the early 1980s. The 
emplacement of caps over consolidated w t e  materials has been widely applied at 
industrial sites across the U.S. 
Who is to Blame for this mess? 

Response: 
lhe DOE has taken clear responsibility for contamhated media associated with the 
EEMP. This responsibility is clearly outlined in the docket for NPL listing for the EEMP 
(then FMPC) and within the Findings of Fact outlined in the Amended Consent 
Agreement. DOE has similarly taken fiJl responsibility to ensure the prompt 
inrprsnerrtariOn of a responsible rQnedicJ action program at the EEMP to ensure the 
long-tenn protection of human heakh and the environment. 

Who is held responsible when this cell leaks? What are the gurantees? 

Response: 
As indicated in Section 9 of this Record of Decision, the federal government has 
committed to maintain the land associated with the on-property disposal facility under 
the continued ownership of the f&al government. Any required maintenance of the 
disposal facility would be the on-going responsibility of the federal government. The 
CERCU statute requires that remedies adopting on-property &posal as part of the 
remedy mtperJbnn rcviovs at least once every five yeors to assess the continued 
protectiveness of the remedy. Section 9 of this Record of Decision contains language 
regarding the commitment to perform these review. In the event these reviews indicate 
that the remedy is no longer protective, &itional response measures would be required 
to be taken by the federal government to &ras the iienrified concern and ensure the 
mmanent Drotection of human heow, and the environment. 
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This proposal on page 32 states NO Signirrcent long-term impad. On Water 
Quality, Hydrology, Air Quality Socioeconomic, Or culutral resources will be 
caused by the dump. I want to know how the conclusions were reached. To state 
that a cuclear dump would have 
future use seems unreasonable. 

signifrcent impad without detailed plans for 

Response: 
me statements in the Proposed Plan represent a summary of the analyses pe@ormed in 
Section 5 (and associated appendices) of the Feasibility Study for Operable Unit 5. m e  
commentor is rejierenced to this Section of the Feasibility Study for the speci@ 
consideration in the analysis of the long-tenn impacts of the remedial alternatives 
subjected to detailed evaluation, including the alternative selected for implementation 
(Alternative 3A). 

The final remedicltion levek and waste acceptance criteria for the selected remedy were 
derived to achieve a consistent level of protectiveness to potential ficnrre humon receptors 
at the site. 7hk level of protectiveness, Lientaw as Land Use Objective 3 in the 
Feasibility Study and the Proposed Plan, presumed that the long-range goal of the site 
was to be protective o f m r e  rweational and industrial users. Consistent with this 
objective, the remediution levek for soil, sediment, and groundwater defined in Section 9 
of this Record of Decision are h e d  upon providing for the long-tenn protection of these 
hypotheticalficrure receptors at the site. These go& are consistent with the 
recommendations issued by the FrrnaId Citizens Task Force regarding ficncre land use. 
No signipant long-tenn exposure threat associated with site introduced cow- 
wuld d t  fohwing remedy implementation toficrure rerreational or industrial users of 
the site. 
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Renck, T. E. You seem to say different things to different groups. 
a25 

It is safe to move nuclear material? We have never had a serious accident when 
moving it. 

Page 33 - Don’t move it some one will have a traio wreck. What is it - should we 
all stay home from work because someone mighUwill die in a traffic accident if we 
go to work? Lets get on with the job. 

Response: 
DOE has attempted to provide consistent infomalion to all parties regarding the 
Operable Unit 5 remedy decision process. The commentor is correct in that there has 
not been a serious accident involving the transportation of radwactive material in the 
US. to date. l%i~ smement refms to the potential impacts associated with the release 
of the radioactive material during a transportation accident, not to the potential for 
injury or death as a result of accidents involving these vehicles unrelated to the 
materials being conveyed. 

The injury and death statistics summarized in the Proposed Plan and presented in detail 
in Section 5 and Appendix G of the Operable Unit 5 Feasibility Study, r#er to accidents 
associated with the d e  of transport unrelated to the materials being transported. As 
clearly indicated in the Feasibility Study. the potential impacts associated with the loss 
of containment of the Operable Unit 5 materials during a transportation accident are 
tztremely low or negligible. l k r e  potential impacts are minimal because of the 
relutively low concentrations of conmnhnrs present in Operable Unit 5 materials. 
These materials do not present a acute exposure threat to human receptors. 

The impacts discussed on Page 33 of the Proposed Plan refer to the potential accidents 
associated with the bulk transport of large quanrities of materials for those remedial 
alternatives which rely upon 08-site &posal as a principal component of the response. 
Estitnates of projected injuria and deaths associated with material transport were based 
upon doro obtainedfiom the Deparanent of h n s p r t a t i o n  and the railroad industry. 
7be aka is based upon the mode of transport, the total miles transversed and the 
number of highway-roiltwd crossings cfor rail trmport only). l k r e  statistics did not 
consider the type of mat& being conveyed or their potential impact to populations if 
released during transportation related accidents. 
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Renck, T. E. Some dump somewhere out west will be glad to take our nuclear map. Quit using 
26 this 8s an excuse. 

Response: 
Their currently are only nw disposal facilities in the U.S. with the necessary 
p&,lieenses or authorities to receive the Operable Unit 5 materials. These facilities 
are the Nevada Test Site and the Envirocare facility in Clive, Utah. State authorities in 
both locotions have endorsed the selected remedies for Operable Units I through 5 at 
the FEMP because they presents a bakanced approach to site cleanup with a proper 
distribution of respomibility for the long-tenn management of site contaminated 
mat&. W e  the operators of the disposal facilities may be open to the receipt of 
the large quantity of Operable Unit 5 mat&, the arsociated State authorities in each 
locotion are not as receptive. 

It should also be recognized that the Operable Unit 5 remedy is projected to take 
between IO and 25 years to i m p k n t .  dependent on ficnrre finding levels. While 
capacity may be available at a facility today to receive the material, the uninterrupted 
and continued avlailability of this capacity over the long-tenn is highly uncertain. 7his 
high level of uncenairuy for the continued availability of of-site disposal capacity was 
one facor considered in the evaluation of available options for Operable Unit 5. 

The dump grew from 1610 x 1610 x 40 feet 60 acres to 2400 x 1300 x 62 feet 71 

aquifer instead of 1OOO. Damn those decimal points! 

Renck, T. E. 
27 acres. Why? Woops a math error. Maybe thats only 10 years protection on the 

Response: 
The figures presented in the Qverable Unit 5 Proposed Plan are correct. The 60 acre 
area discawed on Page 36 of the Proposed Plan refers to the foolprint of the disposal 
facility projected to accommodate the I. 8 millwn cubic yards of conraminated soil 
estimated necessary to excavate to attain the final remediation levels for Operable Unit 
5. lk 71 acre area referred to on Page 42 of the Proposed Plan refm to the projected 
footprint of the disposal facility that wuld be required to accommodate the materials 
idem#7ed for on-property dkposition based upon the integration of the anticipatedfinal 
remedies for all five FEMP operable units. lhk projection of the sitewide remedy, 
including the total quMtiries of materials GFtimared to leave the site and those projected 
to remain following remedial actions, w provided to properly fiame for the reader the 
role of the Operable Unit 5 deciswn within the overall sitewide remedial strategy. The 
71 acre disposal faciliry referred to on Page 42 of the Proposed Phn wuld include the 
Operable Unit 5 materials, in addition to apprdleimarely 600,ooO cubic yarab of 
cotuammat * ed soil and construction debrisfiom Operable Units I through 4. This 
m,lume also includes exhwned w t e  materialsfiom Operable Unit 2 facilities including 
the fryash piles and the lime sludge ponds. 
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Renck, T. Who was notified of this? How? When? I thought all residents were to be notified. 
28 Were they? 

Response: 
As part of the overall site program for community involvement at Fernald, Operable 
Unit 5 provided the public with tuunerous oppomniries during the past few years for 
commenting on proposed cleanup altemalives relating to the remediation of 
environmental media on and of  site. Ihe public involvement strategy consisted of a 
combination of written informarion. support of the Femald citizens Task Force, meehngs 
with local mutees and actiht groups, and public wrhhops to solicit public input. 
Fernald management has consistently sought more efective ways to involve the public. 
One sample is the envoy program DOE will contanue to seek c$kctive ways to involve 
the public. 

7he specific Operable Unit 5 community involvement program included fact sheets, 
monthly updates for FRESH meetings, reports, and new releases. Presentations w e  
regularty given at public wrhhops and rangedfiom discussions on the Operable Unit 5 
Remedial Investigation/Feasibility Study report to providing information on the latest 
project designed to signi@ant& reduce contamination. In addition, Operable Unit 5 
supported the Femald citizens Task Force by firfiling Task Force requests for 
information. 

To enable the public to become involved early in the decision-snaking process, Operable 
Unit 5 held its first wrhhop on June I, 1993. lhk wrhhop gave the public an 
understanding of what alternatives were being considered to clean up Operable Unit 5. 
The wrhhop focused on these issues: 

- 
- 

- 
- 

What are the eight major step in the Initial Screening of Alternatives screening 
proccss? 
What alternatives are being developed to clean up perched and regwnal 
groundwater? 
What alternatives are being developed to clean up soil and stream sediment? 
How can the public become involved in the decision-making process? 

As communications with Fernald stakeholders increased, Operable Unit 5 learned that 
many did not understand complex groundwater issues. On November 23,1993, 
Operable Unit 5 conducted a second wrhhop to increase stakeholder understanding of 
groundwater issm so they could make more ir3fonned comments on the preferred 
cleanup alternative. 7hk wnkshop fmused on: 

- 
- 
- 

What is the regwnal gwlogic setting of the FEMP and the Femald area? 
whot is the occurrence and movement of groundwater? 
What groundwater is contaminated at the FEMP and where can it spread? 

As wrk moved beyond sMIpIjng and analysis and into preparing the very comprehensive 
R d i a l  Investigation report, Operable Unit 5 conducted its third wrhhop to aplain 
the nature and content of conwnination at the site. Ihe November 15, 1994, meming 
f o c u d  on: 

(Contd.) 
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28 (Contd.) 

- What are uranium concentrations in soil and the Great Miami Aquife? 
- What are the other contaminants in soil and groundwater, and where are they going ? 
- What cleanup options are being considered? 
- How can the public become mote involved in the deciswn-making process? 

A fourth wlorhhop wyzs held March 28.1995, soon Mer sub- of the dr@final 
Feasibility Study and Ropsed Plan for Operable Unit 5 to EPA and Ohio EPA. nis 
wrkshop provided the public with a chance to ask questions and get information on the 
Feasibility Study and Ropsed Plan, before the f o d  public comment period. This 
wlorkshop focused on the following topics: 

- 

- 
- 

Local governmental, business, and activirt group meetings attended by the FEMP 
management during the March-May 1995 time frome included: 

How does DOE propose to clean up the soil, sediment, and groundwater and how 
did DOE arrive at this recomme*n? 
What are the rkks of this proposed action? 

How can the public become involved in decision making? 
- What doa DOE pian to do with &posed soil? 

March 22 - Ross Merchants Meeting 
April I7 - Morgan Township Trustee Meeting 
April 18 - Ross Township Trustee Meeting 
April 24 - Crosby Township W t e e  Meeting 
April 25 - Ross Lions Club Meeting 
May I7 - Cooperarive Planning & l h a h h g  commiffec 

Sections 3.0 and A.2.0 contain mote inJonnation on public inwlvement and commUnity 
participation. DOE will continue to seek efective ways to involve the public. 
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...this needs to be taken as we're [Mr. Renck said he represented the Ross Area 
Merchants] taking this whole thing, which is as citizens we trusted this group to 
clean it up and did not become actively involved until March 17th. We now at that 
point found out that there was a cover-up, ... 
Response: 
The FEMP held routine public meetings throughout the Remedial 
Investigation/Feasibility Study process. At each of these meetings discuwwns were held 
or information w s  distributed which discussed the Remedial Investig&n/Feasibil@ 
Study decision process, and DOE 3 and EPA 's role in this process. At a number of 
these meetings the range of options under consideration within the feasibility study 
procas were discussed. Aa2iitionally, the Cleanup UDdates and fact sheets issued 
during the Remedial InvestigatiodFeasibility Study process similarly discussed the 
options under consideration and the remedy selection process being followed at the 
FEMP. 

DOE and EPA consider the selected remedy to be the best available option considering 
the tradeqfi benveen the technical and economic criteria evaluated. The selected 
remedy restores the groundwer and soil at the site to levels considered health 
protective by federal environmental regulations, and permanently isolates the removed 
contamhation. The selected remedy provides for the fit11 restoration and permanent 
protection of the Great Miami Aquifer and returns over 9yx) acres of land at the site for 
altenuuejiuure uses. 

' 

c 
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Renck, T., 
Transcript 

We ... are opposed to this cell. We don't feel it's a good long-term solution. 

30 Response: 
DOE understands that a segment of the community near the FEMP site wants all 
conMmillDtion removedjiom the site and shipped to an of-site location. DOE realizes 
that some members of the public will think that it is unfair to propose that some 
contaminated FEMP material remain in an engineered on-propmy disposal facility. But 
it is equal& unJiair to q e c t  other communities kxated in other areas of the counny to 
accept large quadties of contamhated marerialfiom the FEMP site. The current site- 
wide remedial approach, of which Operable Unit 5 is a component, involves balancing 
the of-site disposal of the FEMP's inventory of highly contaminated w t e s  with on- 
propmy disposal of less contaminated soil and rubble. 

Phns are to remove the mat& that constitute about 97percent of the radioactivity 
present at the FEMP for disposal at an of-site disposal facility. This will be 
accomplished via completion of the selected remedia for Operable Units I ,  2, 4, and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current phns  to 
remove the site legacy w t e  and uranium product. 

What will remain for dkposal at the FEMP in the engineered disposal facility will be 
about 3 percent of the current quantity of radioactivity present at the site. This 3 
percent is distributed over an estimated 2.4 million cubic yards of soil and rubble at the 
site. This material will conskt of lightiy contamhated matmials; specifically Operable 
Unit 5 soil, Operable Unit 2 material, and Operable Unit 4 construction rubble. While 
the remedy for Operable Unit 3 has not been finalized, rubblejiom this operable unit is 
&o being considered for on-site disposal All material will have to pass stringent waste 
acceptance criteria before being placed in the on-site disposal facility. These w t e  
acceptance criteria were consenwively aheloped for the long-term protection of the 
public and the Great Miami Aquifer. 

Several d@erent options were considered for the less contaminated material before the 
excavation and on-property &posaI option was selected. Use of caps, in-place 
eo ntainment. of-site disposal, and soil washing were all considered but the risks and 
costs were judged to be unacceptable. The decision QF to what less contaminated 
material wuld remain on site w developed with inputjiom the FentaId Citizens Task 
Force and the public through numerow round tables and open forum. Waste 
acceptance criteria for the less contamhated material were developed for the engineered 
disposal facility to help enwe  protection of the aquifer. OnIy material thut falls below 
the contamination level of the w t e  acceptance criteria will be disposed of in the 
engineered disposal facility. Material that does not mea the criteria will have to be 
either treated or shipped oflsite. 
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We feel that the Citizens Task Force is not representative of the local Citizens. We 
don't know where these folks came from. We understood that a lot of the people 
tried to get on here locally. We didn't have a lot of involvement because we 
thought it was going to be cleaned up, so we feel that the Citizens Task Force does 
not represent us fairly. 

a 

Response: 

In early 1993, ofiiah with the Department of Energy mef with key stakeholder groups, 
such as FRESH, to seek comments on the concept of creating a citizens advisory board. 
7he DOE iniriaIty decided that creating a citizens advisory board W(LF the best way to 
get public input on strategic issues related to c h i n g  up the Femald site. Once the 
decision w made to create an advkory board, the DOE decided to use a neutral, 
third-party consultant - called a "convener" - to select people to serve on what wuld 
become the Fernald Citizens Task Force. Only when stakeholders indicated their 
acceptance did DOE proceed with finding a convener by writing a task order and 
circularing it among Ohio colleges and universities. 

DOE opted for the convener approach becawe it WYIS perceived to be the most m i e n t  
and fair way to seek members for the advisory group. The DOE considered other 
approaches including: 

- Empaneling a steering committee to select candidates 
- Having DOE select members 
- Asking a state agency to screen candidates 

The convener for the Fernald Citizens Task Force was Dr. Eula Singham, a professor of 
environmental heawl in the College of Medicine and director of the Ohio Hazardous 
Substances, Research, Education, and Management Institute at the University of 
CSncimati. She h euensive experience with citizen advisory groups, having served on 
local. national, and intentational committees dealing with environmental and public 
health issues. 

In addition to nominating cMdidates to serve on the Task Force, Dr. Singham drafled a 
charter, containing the group's mission statement and purpose. She began work in May 
1993 and completed her task in August 1993. 

Although Dr. Singham operated independently, some steps she took during convening 
included: 

- Asking DOEfbr a lkt of key stakeholders' names and phone numbers. She used 
thk lkt for initial contacts; a kiter of introduction w sent to key stakeholders 
telling them that Dr. Singham w convening an advkory group. - Meeting with o@iahfiom DOE, EPA, and Ohio EPA to discuss the mission of 
the advisory group and how it wuld be convened. DOE agreed to appoint the 
slate nominated by Dr. Singham, rather than veto individuals. 

- Galling and/or meeting with stakeholders and others recommended by key 
stakehob.  The conversations focused on potentiul members and what should be 
contained in the dr@ charter. Dr. Singham sought candidates who ensured a 
balanced and diverse representarion of the parties afeted by activities at the 
Fernald site. 
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Transcript - Holding a public work session in July 1993 to discuss how the Task Force should 
31 (Cont’d) operate and who should serve as members. Dr. Singham asked for volunteers as 

well. l7tL meeting was a d v h e d  in area newspapers and through other 
publicity channels, such as fryers and announcements to stakeholder groups. 

DOE alro continued, as part of its public information program, providing updates on 
the status of the convening process to stakeholders, either through meetings or other 
face-to-face contact or with written materiak. 

when the dr@ charter and list of nominees were submitted to DOE, EPA, and Ohio 
EPA, that information was announced to the public via news releases and other 
techniques. 

n e  Task Force convened shortly aper members received their appointment letters 
porn DOE. Its first meeting was held in October 1993. n e  group has publicized its 
meetings in monthly mailings and advertisements in the CincinMti Enquirer, the 
Journal-News, and the Harrison Press. 

Renck, T., 
Transcript 
32 

...this Fernald information ... we’re just overwhelmed, we’re wore out, and I think 
that’s part of the process, we get worn down trying to understand what’s going on 
in our community. ... but the same p r o w s  goes on, and the average citizen that 
gets involved just gets overwhelmed, and we’ve run out of time, we’ve run out of 
energy. 

Response: 
n e  DOE acknowledges that the volume of information supplied to the community can be 
overwhelming. However, it would be inappropriate for the DOE to the screen 
information presented to the public. For this reuson the public is supplied with 
information on all mqjor issues at the FEMP through many f o m  including meetings, 
repom and fact sheets. Members of the community are encouraged to select topics of 
personal signiBanee and to pamkipate to the enent practical. 
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Ross Area Merclt ants 

March 17, 1995 

Director Public Information 
Mr. Gary Stigner 
Fernald Area Ofice 
US. Department of Energy 
P.O. Box 538705 
Cincinnati, Ohio 45253-8705 

CI 

Dear Mr. Stigner, 
I 
I 
I 

I 
I 
I 
I 
I 

I 
The Ross Area Merchants Association, a local business organization of60 

members, is very concerned and disappointed with the current proposal to store large 
amounts ofnuclear material on the Fernald site. 

I t  was our understanding that the Fernald site would be cleaned up. Burying 
nuclear waste ovcr an aquifer is LIQI an environmentally sound long term solution. The 1 

I 
I 
I 
I 

original problems at Fernald were caused by this same short term thinking. This proposal 
would nat clean up the problem, but be more like hiding the mess under a rug. 

We, the business leaders of the Ross area, our families and employees totally reject 
on site storage as a viable option. Let's get serious about doing the job right for the long 
term and bring to this community a real solution we can support and live wi th .  

I 
I 
I 

Y 

Sincerely, 
The Ross Area Merchants Association 

Ann M. Schulte, President 
* 

Eva Roudebush, Secretary 

Thomas Renck, Trustee 

P. 0. Box 641 Ross, Ohio 45061-0641. 
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The Ross Area Merchants Assn. a local business organization of 60 members, is 
very concerned and disappointed with the current proposal to store large amounts 
of nuclear material on the Fernald site. It was our understanding that the Fernald 
site would be cleaned up. Burying nuclear waste over an aquifer is not an 
environmentally sound long-term solution. The original problems at Fernald were 
caused by this Same short term thinking. This proposal would not clean up the 
problem, but be more like hiding the mess under a rug. We, the business leaders of 
the Ross area, our families and employees totally rejed on site storage as a viable 
option. Let's get serious about doing the job right for the long term and bring to 
this community a real solution we can support and live with. 

Response: 
DOE understad that a segment of the community near the E M P  site wants all 
contamination removed fiom the site and shipped to an off-site location. DOE realizes 
that some members of the public will think that it is unfnir to propose that some 
contaminated FEMP material remain in an engineered on-property disposal facility. But 
it is equally unfair to expect other communities located in other arem of the country to 
accept large quantities of c o n t d e d  material fiom the EEMP site. 7he current site- 
wide remedial approach, of which Operable Unit 5 is a component, involves balancing 
the of-site disposal of the E M P ' s  inventory of highly contaminated wastes with on- 
property disposal of less contamhued soil and rubble. 

lhe selected cleanup remedy at the E M P  has three objectives related to the Great 
Miami Aquifer: stop txirtzhg sources of contamhation to the aquifer, restore the aqufer 
to minuun beneia l  use in a reasonable tinae fiame. and protect the aquiferfiom 
ficncre eo ntamination originatingfiont the PEMPproperty. DOE recognizes that the 
aquifer is an important national and local resource and that the FEMP site has 
adversely impacted an approximate 2Qo acre area of the aquifer system DOE also 
recognizes that if the E M P  is not cleuned up it poses continued contanu'nation risk to 
the public and to the aquifm. DOE intends to eliminate this unacceptable risk by 
moving f o w u d  with a bahced remediation approach. lhk approach gets the most 
contanu'nated material3 away fiom the aquifer (by shipping them off-site), restores the 
aquifer, and linrits the quantity and disposal configuration of the contm'nated material 
rsnaining at the site. contpletion of the selected remedy will also provide for more 
ben@ial use of the FEMP property outside the disposal facility area. 

Plans are to remove the mat& that constitute about 97percent of the radwactivity 
present at the E M P  for disposal at an of-site disposal facility. 7his will be 
accomplished via conrpletion of the selected remedies for Operable Units 1, 2, 4, and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy w t e  and uranium praduct. 
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What will remain for disposal at the FEMP in the engineered disposal facility will be 
about 3 percent of the current quantity of radioactivity present at the site. lhis 3 
percent is distributed over an estimated 2.4 million cubic yarh  of soil and rubble at the 
site. This material will consist of lightly contaminated materiaii; specrfically Operable 
Unit 5 soil, Operable Unit 2 mat&. and Operable Unit 4 construction rubble. W e  
the remedy for Operable Unit 3 has not been finalized, rubblefiom this operable unit is 
also being considered for on-site disposal. AU material will have to pass stringent waste 
acceptance criteria before being placed in the on-site dispsal facility. lhese waste 
acceptance criteria w e  conservatively developed for the long-term protection of the 
public and the Great Miami Aquver. 

Several di@erent options were considered for the less contaminated material before the 
excavation and on-propeny disposal option was selected. Use of caps, in-place 
containment, off-site disposal, and soil washing were all considered but the risk and 
costs were judged to be unacceptable, n e  decision as to what less contm*nated 
material wuld  remain on site was developed with inputfiom the FeTnald Cituens Task 
Force and the public through numerous round tables and open f o m .  Waste 
acceptance criteria for the less contaminated material were developed for the engineered 
disposal facility to help ensure protection of the aquver. Only material that falii below 
the contcwnbdon level of the w t e  acceptance criteria will be disposed of in the 
engineered disposal facility. Material that does not meet the criteria will have to be 
either treated or shipped off site. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Plan for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facility. The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs). Please use the 
space provided below to write your comments, then fold. tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995. If you have questions about 
the comment period, please contact Gary Stegner in DOE’S Public Information Office at (513) 648-3153. 

; 
1 
: 
* 

Name: Ann M. Schulte 
Address: A 
City: 
Phone: 

. .  i 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Femald Environmental Management Project. 

Yes No 

A.3-ll5a 000375 
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Schulte, A. I am opposed to the on-site disposal storage cell. My concern is that the radioactive 
material will be stored over the Great Miami Aquifer. a1 

ReSpOnSe: 
The selected cleanup remedy at the FEMP has three objectives related to the Great 
Miami Aquifer: stop existing sources of contamination to the aquifer, restore the aquifer 
to maximum benefcial use in a reasonable time frame, and protect the aquiferfrom 
Jitture contamination originating from the FEMP property. DOE recognizes that the 
aquifer is an important national and local resource and that the FEMP site has adversely 
impacted an approximate 2cK) acre area of the aquifer system DOE also recognizes that 
i f  the FEMP is not cleaned up it poses continued contamination risk to the public and to 
the aquifer. DOE intends to eliminate this unacceptable risk by moving forward with a 
balanced remediation approach. This approach gets the most contaminated materials 
awy f iom the aquifer (by shipping them 08-site), restores the aquifer, and limits the 
quantity and disposal configuration of the contm'med material remaining at the site. 
Cornpletwn of the selected remedy will also provide for more benefcial use of the FEMP 
property ourside the disposal facility area. 

Plans are to remove the materials that constitute about 97percent of the radwactivity 
present at the FEMP for disposal at an of-site disposal facility. This will be 
accomplished via completwn of the selected remedies for Operable Units 1, 2, 4,  and 5 
in conjunctwn with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy waste and uranium product. 

What will remain for disposal at the E M P  in the engineered disposal facility will be 
about 3 percent of the current quantity of radwactivity present at the site. 7his 3 percent 
is distributed over an estimated 2.4 million cubic yara3 of soil and rubble at the site. 
7his material will consist of lightly contaminated materials: specijically Operable Unit 5 
soil, Operable Unit 2 materinl, and Operable Unit 4 consmtwn rubble. While the 
remedy for Operable Unit 3 has not been finalized, rubblefiom this operable unit is ako 
being considered for on-site disposal. All material will have to pass stringent waste 
acceptance criteria before being placed in the on-site disposal facility. These waste 
acceptance criteria were conservatively developed for the long-term protection of the 
public and the Great Miami Aquqer. 

Several diiferent options were considered for the less contaminated material before the 
excavatwn and on-property disposal option was selected. Use of caps, in-place 
containment, off-site disposal, and soil washing were all considered but the risb and 
costs were judged to be unacceptable. 77ae decision as to what less contaminated 
material would remain on site wyls developed with inputfrom the F m l d  Citizens Task 
Force and the public through numeroiu round tables and open forums. Waste acceptance 
criteria for the less contaminated material were developed for the engineered disposal 
fuility to help ensure protection of the aquifer. Only material that falls below the 
contmhatwn level of the waste acceptance criteria will be disposed of in the engineered 
disposal facirity. Material that does not meet the criteria will have to be either treated or 
shipped off site. 
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The waste acceptance criteriu considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal facility. Soil, for instance, would be 
excavated down to the proposed cleanup level of 80 parts per million total uranium 
outside the former productwn area of the FEMP and 20 parts per million within the 
fonnm production area. Current estimates indicate that placing all of the lightly 
contaminated soil together in the disposal facility will produce an average concentratwn 
of about 1cx)parts per million of uranium in the facility. 7his average concentratwn is 
one-tenth of the waste acceptance criteria for disposal in the on-properly disposal facility, 
a tenfold safety factor. It should be noted that sophisticated computer model simulations 
used to derive the wuste acceptance criteria were completed assuming that there was no 
active maintenance of the facility and that the synthetic barriers present in the facility 
(e.g., high-density polyethylene membranes) were not functioning. These simulations 
indicate that even under these m e m e  conditions, the facility would still be protective of 
the aqufer over the full 200- to I@& year perfnnance period envisioned by federal 
regulations. 

I feel that cost and convenience has taken a preference over health and safety. 

. 

Schulte, A. 
2 

Response: 
Public and worker health and safety were primary considerations. along with the ability 
of the remedy to comply with ident@ed applicable or relevant and appropriate 
requirements, in the remedy decision process for Operable Unit 5. Cost was evaluated as 
a balancing criteria consistent with the requirements of the National Contingency Plan. 
The discussion on the detailed analysis of the remedial alternutives is presented in Section 
5 of the Operable Unit 5 FS Report. 
by federal regulation and was not considered in remedy selection. One parallel criteria 
defined by regulation is implementability. Under this miterion the ability to implement 
the remedial alternatives under consideration are evaluated in respect to existing or 
prq'ected fiuure technology, insritutional or administrative barriers which prevent prompt 
or coruinuous implementation of a remedy. One consideration in the selection of the 
Operable Unit 5 remedy was the high uncertainty in the availability of of-site disposal 
capacity for the I. 8 millwn yarak of c o n t e e d  soil within Operable Unit 5. 
and worker health and s a f i  wiU conr'nue to be a prima~y concern to DOE, EPA and 
OEPA as the selected remedy is implemented. 

Convenience is not an evaluatwn criteria defined 

Public 

Schulte, A. 
3 

Also the other concern I have is once this cell has been approved, how do we have 
the control of allowing outside storage or outside contaminants to come into the 
storage unit? There's a part of it that will say it's been at Fernald before, at some 
point it can come back here again, and I don't want to be a dump site for the rest of 
the community. 

ReSpOnSe: 
DOE has no plans to bring c o n t m  to the FEMP site to be cleaned and then placed 
in the on-site disposal facility. However, DOE is evaluating the potential cost savings of 
treating some materials f iom other DOE sites at the E M P  and then shipping them back 
to the originating facility for final disposal. There is much public concern regarding 
placement of of-site waste in the site engineered disposal facility. n e  facility is being 
designed to correct a problem that already 
given to placing wastefiom other sites in the FEMP engineered disposal facility. 

at the E M P .  No consideration is being 
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Schulte, J. I am opposed to the on-site disposal storage cell. If this is approved, I feel the 
aquifer will be at risk. a1 

ReSpOnSe: 
The selected cleanup remedy at the E M P  has three objectives related to the Great 
Miami Aquifer; stop misting sources of contaminatwn to the aquifer, restore the aquifer 
to marimurn beneficial use in a reasonable time fiame, and protect the aquifer f iom 
N u r e  contaminatwn originating fiom the FEMP property. DOE recognizes that the 
aquifer is an imponant natwnal and local resource and that the E M P  site has adversely 
inpacted an approximate 200 acre area of the aquifer system DOE also recognizes that 
i f  the E M P  is not cleaned up it poses continued contamination risk to the public and to 
the aquifer. DOE intenak to eliminate this unacceptable risk by moving forward with a 
balanced remediQtiOn approach. This approach gets the most contaminated materials 
a w y  f iom the aquifer (by shipping them of-site). restores the aquifer, and limits the 
quantity and disposal confguratwn of the contanainated material remaining at the site. 
Completion of the selected remedy will also provide for more benefiial use of the E M P  
property outside the disposal fmility area. 

Plans are to remove the materials that constitute about 97percent of the radwactivity 
present at the FEMP for disposal at an of-site disposal facility. This will be 
accomplished via completwn of the selected remedies for Operable Units I, 2, 4, and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy waste and uranium product. 

whar will remain for disposal at the E M P  in the engineered disposal facility will be 
about 3 percent of the current quantity of radwactivity present at the site. This 3 percent 
is distributed over an estimated 2.4 million cubic yards of soil and rubble at the site. 
This material will consist of lightly contaminated mat&; speci@ally Operable Unit 5 
soil, Operable Unit 2 material, and Operable Unit 4 consmtwn rubble. While the 
remedy for Operable Unit 3 has not been finalized, rubblefiom this operable unit is also 
being considered for on-site disposal. AN material will have to pass stringent waste 
acceptance criteria before being placed in the on-site disposal facility. These waste 
acceptance criteria were conservatively developed for the long-term protection of the 
public and the Great Miami Aquifer. 

Several direrent options were considered for the less contaminated material before the 
excavation and on-property disposal option w selected. Use of caps, in-place 
containment, of-site dirposal, and soil w h i n g  were all considered but the risks and 
costs were judged to be unacceptable. lhe decision as to what less contaminated 
material would remain on site was developed with inputfiom the Fernald Citizens Task 
Force and the public through numerous round tables and open f o m .  Waste acceptance 
criteria for the less contaminated material were developed for the engineered disposal 
facility to help ensure protection of the aquifer. Only material that falls below the 
contamina&ion level of the w t e  acceptance criteria will be disposed of in the engineered 
disposal facility. Material that does not meet the criteria will have to be either treated or 
shipped of site. 
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DOE is interested in your comments on the cleanup alternatives being considered in the Feasibility Study/Proposed 
Pian for Operable Unit 5 at the FEMP site. The preferred alternative for soil includes the excavation of contaminated 
soil and sediment that exceed proposed final remediation levels using conventional excavation equipment and 
placement of the excavated materials in an on-property above-grade disposal facilit! The preferred alternative for 
groundwater is extraction and treatment of Great Miami Aquifer groundwater containing concentrations of 
contaminants above established or proposed drinking water maximum contaminant levels (MCLs) Please use the 
space provided below to write your comments, then fold, tape (no staples), and mail this form. We must receive 
your comments on or before the close of the public comment period on May 31, 1995 If you have questions about 
the comment period, please contact Gary Stegner in DOE'S Public Information Office at (513) 648-3153. 
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Joseph U. Schu.f.f;e, Name: 
Address: 
City: 
Phone: 

A.3-117a 

Please add my name to the Fernald Mailing List to receive additional information on the cleanup progress at the 
Fernald Environmental Management Project. 

Yes No QQ03?9 
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e1 

7he waste acceptance criteria considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal facility. Soil, for instance, would be 
excavated down to the proposed cleanup level of 80 parts per m'llwn total uranium 
outside the fonnm productwn area of the FEMP and 20 parts per million within the 
former productwn area. Current estimates indicate that placing all of the lightly 
contaminated soil together in the disposal facility will produce an average concentratwn 
of about 100 parts per millwn of uranium in the facility. 7his average concentratwn is 
one-tenth of the waste acceptance criteria for disposal in the on-prop- disposal facility, 
a tenfold safety factor. It should be noted that sophisticated computer model simulations 
wed to derive the waste acceptance criteria were completed assuming that there was no 
active maintenance of the facility and that the synthetic bam'ers present in the facility 
(e.g., high-density polyethylene membranes) were not functioning. 7hese simulutwns 
indicate that even under these m e m e  conditwns, the facility would still be protective of 
the aquifer over the full 200- to 1W year performance period envisioned by federal 
regulatwns. 

Schulte, J. 
2 

Also the potential exists for waste, not presently at the site, to be added to the 
storage cell. I realize that this could be put in the proposal that no outside waste be 
shipped and added to the storage cell. But if the funds to complete the project are 
cut at some point, it would be very helpful to accept additional waste in order to 
fund the completion of the project. 

a Response: 
DOE has no plans to bring contaminants to the FEMP site to be cleaned and then placed 
in the on-site disposal facility. However, DOE is evaluuting the potential cost savings of 
treating some materiak fiom other DOE sites at the FEMP and then shipping them back 
to the origiMting facility for final disposal. 7here is much public concern regarding 
placement of of-site waste in the site engineered disposal facility. n e  facility is being 
designed to correct (I problem that already exists at the FEMP. No consideratwn is being 
given to placing waste fiom other sites in the FEMP engineered disposal facility. 
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Formal Comment Card 

Please write your formal comnent(s) below for submittal during th i s  meeting: 

0 
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Please w r i t e  your formal comnent(s) below for submittal during this meeting: 
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Formal Comment Card 

5-23,? s 
Please write your formal comnent(s) below for submittal during this meeting: 
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a2 
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4 

5 
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7 

8 
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10 

11 

12 

13 

16 

17 

18 

19 

20 

21 

22 

23 

24 

opposed to the public storage unit for two 

my main reason is because it's stored over 

aquifer. We're talking about drinking the 

54 

reasons, 

an 

water 

for a vast number of people, and I feel this is a 

risk that doesn't need to be taken. I think we 

have looked at convenience over the health and 

safety of the community. 

Also the other concern I have is once 

this cell has been approved, how do we have the 

control of allowing outside storage or outside 

contaminants to come into the storage unit? 

There's a part of it that will say it's been at 

Fernald before, at some point it can come back here 

again, and I don't want to be a dump site for the 

rest of the community. Thank you. 

MR. STEGNER: Thank you, Ann. Any 

more comments tonight? Again be reminded that the 

comment period is over on the 31st of May. Gary. 

MR. STORER: I'm Gary Storer, Crosby 

Township resident and trustee. 

The northeast corner of the Fernald 

site is a relatively uncontaminated zone, and my 

idea is to locate the disposal cell - -  if there has 

to be one, I've got some thoughts about that in a 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 
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17 

18 

minute - -  if there has to be a disposal cell, it 

should be located over the production area. Waiver 

should be - -  we should seek a waiver to allow for 

this to happen. The main reason I feel this way is 

that could be usable, a usable strip from that 

northeast corner south to Wiley Road, future use, 

land uses for township use or residents or 

what ever. 

Over the production area there's 

already recovery measures in place to either clean 

up contamination that might leak into the aquifer, 

so those recovery measures are already in place. 

Even though the northeast corner has a layer of 

clay, I believe the layer of clay serves the same 

purpose as the recovery measures that are already 

in place over the production area. 

I'm opposed to the on-site disposal 

cell. I would be willing to take a risk of 

19 

20 cannot do so. There are sites willing to take the 

shipping this stuff off-site until we're told we 

21 contaminated materials. I also do not agree with 

2 2  the transportation risk that I've been told is 

23 associated with transporting this contaminated 

2 4  material off-site. 

7- 
I 
I 
I 
I 
I 
I 
I 

I 
I 
A 
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56 

- 
I 
I 
I 
I 

I also heard rumors, I haven’t been I 

I - -  
able to trace down the facts yet, about shifting 

the disposal cell southward farther into Crosby 

Township. I certainly would be opposed to this I 

I also. I think if a disposal cell is also located 

I 
on-site. I know the security officers no longer I 

I carry arms, firearms. I think that would be a - 

5 
I 
I 
I 
I 
I 

L 
c1 

I 
I on-site, that security needs to be beefed up 

I 

necessity due to the recent 

all heard about in the news 

federal government. 

Thank you for 

express myself. 

MR. STEGNER: 

6 
hostilities that we’ve I 

i 
I directed toward the I 
I 
I 
I 
I 
I 

this opportunity to 

Thank you, Gary. I 

think it’s important to note that Tom did ask for 

an extension of the comment period, and it’s 

something that we can’t unilaterally do, Tom. We 

will take it under advisement, and I would say the 

chances are extremely good you will get your wish 

on this, but I can‘t state it right now, but we 

will get you a response to that very soon. 

MS. CRAWFORD: Will you let us know 

if they are going to indeed do that? 

don’t have to spend Memorial Day writing these 

That means we 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 
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August 1, 1995 

Storer, G .  All waste should be shipped offsite to Envirocare, NTS or other disposal sites. None 
should be remain over the aquifer. The risk transportation and shipment are 
minimal compare to leaving contaminants over the aquifer requiring monitoring, 
security measures etc and placing the tri state at risk. 

a1 

ReSponSe: 
DOE acknowledges that no one wants contamination near where they live but 
contaminated material already mists at the FEMP. l ke  cleanup plan proposed for the 
FEMP will address this existing contamination and reduce the levels in the soil and 
groundwater to concematwns deemed to be health protective by federal environmental 
reguhrwn. 

The selected cleanup remedy at the FEMP has three objectives reluted to the Great 
Miami Aquifer; stop misting sources of contaminatwn to the aquifer, restore the aquifer 
to maximum benefiial use in a reasonable time fiame. and protect the aquifer fiom 
fiuure contaminatwn originating porn the FEMP propeq. DOE recognizes that the 
aquifer is an important national and local resource and that the E M P  site has adversely 
impacted an approximate 200 acre area of the aquifer system DOE also recognizes that 
i f  the FEMP is not cleaned up it poses continued contm'nation risk to the public and to 
the aquife. DOE inter& to eliminate this unacceptable risk by moving forward with a 
balanced reme&&ion approach. This approach gets the most contm*nated materials 
away fiom the aquifer (&y shipping them off-site), restores the aquifer, and limits the 
quantity and disposal configuratwn of the contaminated material remaining at the site. 
Contpletion of the selected remedy will also provide for more beneficial use of the FEMP 
property ourside the disposal facility area. 

Plons are to remove the materials that constitute about 97percent of the radwactivity 
present at the FEMP for disposal at an 08-site disposal facility. This will be 
accomplished via completwn of the selected remedies for Operable Units 1, 2, 4, and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy waste and uranium product. 

What will remain for disposal at the E M P  in the engineered disposal facility will be 
about 3 percent of the current quantity of radioactivity present at the site. lkis 3 percent 
is disnibuted over an estimated 2.4 million cubic yara3 of soil and rubble at the site. 
This material will consist of lightly contaminated materials; specifically Operable Unit 5 
soil, Operable Unit 2 material, and Operable Unit 4 construction rubble. While the 
remedy for Operable Unit 3 has not been jinalized, rubble fiom this operable unit is also 
being considered for on-site disposal. All material will have to pass sm'ngent waste 
acceptance criteria before being placed in the on-site disposal facility. These waste 
acceptance miteria were conservatively developed for the long-term protection of the 
public and the Great Miami Aquver. 

CRUS\MCM\RESPONSRRSC-S-Y.RODV\ugustl, 1995 9:08pm A.3-119 



FEMP-OSROD-4 DRAFT 
August 1 ,  1995 

Storer, G. (Contd.) 

Several dzferent options were considered for the less contaminated material before the 
mavation and on-property disposal option was selected. Use of caps, in-place 
containment, ofl-site disposal, and soil washing were all considered but the risks and 
costs were judged to be unacceptable. The decision as to what less contaminated 
material would remain on site was developed with inputfiom the Fernald Cirizens Task 
Force and the public through numerous round tables and open f o m .  Waste acceptance 
criteria for the less contaminated material were developed for the engineered disposal 
facility to help ensure protection of the aquifer. Only material that falk below the 
contm'natwn level of the waste acceptance criteria will be disposed of in the engineered 
disposal facility. Material that does not meet the criteria will have to be either treated or 
shipped oflsite. 

The waste acceptance criterin considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal facility. Soil, for instance, would be 
excavated down to the proposed cleanup level of 80 parts per million total uranium 
outside the former production area of the E M P  and 20 parts per million within the 
former production area. Current estimates indicate that placing all of the lightly 
contaminated soil together in the disposal facility will produce an average concentratwn 
of about 100 parts per million of uranium in the facility. This average concentratwn is 
one-tenth of the w t e  acceptance criteria for disposal in the on-property disposal facility, 
a tenfold safety factor. It should be noted that sophisticated computer model simulatwns 
used to derive the waste acceptance criteria were completed assuming that there was no 
active maintenance of the faciliry and that the synthetic bam'ers present in the facility 
(e.g., highdensity polyethylene membranes) were not functioning. These simulations 
indicate that even under these enreme conditwns, the facility w u l d  still be protective of 
the aquifer over the full 200- to 1 W  year pe@ormance period envirioned by federal 
regulations. 

Storer, G. 
2 

If the disposal cell is a reality, it should be located on the old production area. 
Recovery measures are already in place in case of leakage, aquifer contamination, 
acts of terrorism, etc. The northeast corner is really uncontaminated and it does not 
make sense to introduce more contamination to this area. The clay base should not 
be a determining factor in more than recovery measures under the old production 
area. The land from the northeast corner running south to Wdley Road still would 
have potential productive land useage. 

Response: 
The justipation for obtaining the EPA-CERU applicable or relevant and appropriate 
requirement waiver of the Ohio Solid Waste Siting Criteria rests primarily with DOE 
constructing the disposal facility over the mast suitable geology available at the E M P  in 
order to provide the greatest amount of natural protection for the aquifer. The existence 
of media contamination before the construction of the disposal facility is not a significant 
concern because remedidon w u l d  have already occurred, thereby removing any 
concerns associated with the f l eas  of residual contanunation in the soil or perched 
groundwater. There are signifiant logistical concerns associated with constructing the 
disposal facility over the former production area given the time required to remove the 
buildings and remediate the soil and perched water, yet have the disposal facility 
available to accept wasta in order to eliminate any double handling. 
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August 1, 1995 

Storer, G. FERMCO security force needs to be reissued firearms. A disposal cell onsite will 
require more security. Citizens throughout the US have demonstrated hostilities 
toward the federal government. Armed security offrcer will provide added 
protection to employees, contractors and ultimately the citizens and residents. 

ReSponSe: 
lhe on-property disposal facility would lead to the consolidation of contaminated 
materials exceeding cleanup levels into a 131-e area; 72 acres would constitute the 
disposal facility plus the required 3#-fmt bufler area. lhe 131 acres will remain under 
the continued ownership of the federal government. lhe Operable Unit 5 remedy 
involves the excavatwn and placement of contaminated soil which exceecis 80 paRS per 
m'llwn uranium and is less than the waste acceptance criterion of 1030 parts per million 
for uranium into the on-property engineered disposal facility. Ihe disposal facility is 
designed to ensure the protection of the Great Miami Aquiferfiorn contaminants leaching 
porn the buried waste materials over the 200- to 1000-year timerfiame required by EPA 
regulatwns. Due to the nature and concentratwn of the contaminants within the soil and 
groundwater media at the FEMP (essentially low concentratwm of uranium), the 
potential threat which is being managed by the on-property disposal facility is porn 
chronic exposures over the long-tenn, not porn potential acute releases or exposures to 
the contaminants. lhe engineered disposal facility will not possess qualities that make it 
a target for sabotage. 

I 
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Storer, G. I’m opposed to the on-site disposal cell. I would be willing to take a risk of shipping 
this stuff off-site until we’re told we cannot do so. There are other sites willing to 
take the contaminated materials. I also do not agree with the transportation risk 
that I’ve been told is associated with transporting this contaminated material offsite. 

ReSponSe: 
The selected alterrdve for Operable Unit 5 is one part of an overall site strategy which 
applies a balanced approach to r e d i a t w n  of the FEMP site as a whole. This is 
approach includes off-site disposal of all of the more highly contaminated materials found 
at the FEMP in dl Operable Units. 

Plans are to remove the materials that constitute about 97percent of the radwactivity 
present at the FEMP for disposal at an off-site disposal facility. This will be 
accomplished via completion of the selected remedies for Operable Units I, 2, 4, and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy w t e  and uraniumproduct. 

whar will remain for disposal at the FEMP in the engineered disposal facility will be 
about 3 percent of the current quantity of radwactivity present at the site. This 3 percent 
is distributed over an estimated 2.4 millwn cubic yards of soil and rubble at the site. 
This material will consist of lightly contaminated materials; specifially Operable Unit 5 
soil, Operable Unit 2 material, and Operable Unit 4 constructwn rubble. While the 
remedy for Operable Unit 3 has not been finalized, rubble porn this operable unit is also 
being considered for on-site disposal. All material will have to pass sm’ngent waste 
acceptance criteria before being placed in the on-site disposal facility. These waste 
acceptance criteria were conservatively developed for the long-term protection of the 
public and the Great Miomi Aquifer. 

Several direrent options for the less contaminated material were considered before an 
option for the construction of an on-property disposal fuility was selected. Use of caps, 
in-place containment, off-site disposal, and soil washing were all considered but the risks 
and costs were judged to be unacceptable. 
material wuld remain on-site was developed with input by the Fernold Citizens Task 
Force and the public through numerous public round tables and open forums. Waste 
acceptance criteria for the less contm*nated material were developed for the engineered 
disposal facility to help ensure protection of the public and the aquifer. Only less 
contaminated material that falls below the contaminatwn level of the waste acceptance 
criteria will be disposed of in the engineered disposal facility. Materials that do not meet 
the criteria will have to be either treated or shipped off-site. 

The decision as to what less contaminated 

The detailed analysis of the short-term risks associated with each remedial alremarive 
under consideratwn, including the selected remedy, k provided in Appendix G to the 
Operable Unit 5 FS Report. Included in these analysis are the evaluatwns of the 
transpOrtatwn risks associated with the implementation of each alternative. The 
evaluation of transportation risks employ Department of Transportation factors on the 
incidence of injuries and fatalities associated with rail and truck transport in the U.S. 
These factors were employed to derive similar projections for injuries and fatalities 
associated with each of the FEMP remedial alternatives. The detailed short-term risk 
assessment results presented in Appendix G of the FS were subjected to the review and 
approval of the EPA, and the review of OEPA. 
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August 1, 1995 

Storer, G .  I also heard rumors, I haven't been able to trace down the facts yet, about shifting 
the disposal cell southward farther into Crosby Township. I certainly would be 
opposed to this also. 

ReSponSe: 
The exact location of the on-properry disposal facility has not been finalized. Various 
locations and sizes of the facility footprint have been depicted as the Operable Unit 2 and 
Operable Unit 5 remedies have been defined. The reasons for the various depictions of 
sue and locatwn are due to refinements to the estimated volume of material to be placed 
in the facility and on interpretation of di t ional  geologic i n f o m w n  collected this past 
winter and spring. 

DOE submitted a Sire Selection Report to EPA in late July for their review and approval. 
This report depicts an Scrofi. x 43mfi. proposed fmtprint of the facility along the 
eatern boundary of the E M P .  The southern end of the proposed faCirity footprint would 
be approximately at the same lati&ude as the southern end of the exkting parking lot. 
The Site Selection Report is available for public viewing at the PEIC on route 128. Afier 
EPA comments are received and addressed, the Site Selection Report and thus the 
location of the disposal facility will become finalized. This is anticipated to occur later 
this summer or early fall. 

Storer, G .  
6 

I think if a disposal cell is also located on-site, that security needs to be beefed up 
on-site. I know the security officers no longer carry arms, firearms. I think that 
would be a necessity due to the recent hostilities that we've all heard about in the 
news directed toward the federal government. 

ResponSe: 
Please rder to response to Storer COmmenr 3. 
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State of Utah 
DEPART-ltlENT OF ENVIRONMENTAL QUALITY 
OFFICE OF THE EXECUTIVE DIRECTOR 

168 North 1950 Wen 
P.O. Box Is4810 
S ~ I I  t a ~ c  city. utrh 841144810 
(801) 5364400 Voict 
(801) 5366401 Fu 
(801) 5 3 6 4 1 4  T.D.D. 

June 19, 1995 

Mr. Gary Stegner, Director 
Public Information 
Femald Area Office 
U.S. Department of Energy 
P.O. box 538705 
Cincinnati, OH 45253-8705 

Dear Mr. S t e p :  

fhis is a follow-up letter to the correspondence of January 20, 1995. As we have previously 
stated we appreciate being kept aware of what is happening at the Fernald site in relation to the 
use of Envirocare 83 a disposal facility for low-level radioactive waste. It is our understanding 

CI that remediation options relating to Operable Unit #5 are now under consideration. I 
I 
I 

We continue to support a balanced process which includes dupment of wastes off-site to 
Envirocare and the Nevada Test Site combined with some stabilization of wastes on-site. This 
balanced approach continues to support the p e r q o n  that objective, technical-based decision 
making has been used in this process. This will allow the continued use of Envirocare for 
disposal of out of state remediation waste. 

Please continue to keep us on your mailing list for proposals that involve shipment of wastes to 
Utah. 

1 
1 , 
I 
I I 
L 

Best Regards, 
t &W”. 

Dianne R. Nielson, Ph.D. 
Executive Director 

A.3-124a 
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Utah Dept. of 
Environmental 
Quality 
1 

We continue to support a balanced process which includes shipment of wastes off-site 
to Envirocare and the NTS combined with some stabilization of wastes on-site. This 
balanced approach continues to support the perception that objective, technical- 
based decision making has been used in this process. This will allow the continues 
use of Envirocare for disposal of out of state remediation waste. 

Response: 
comment acknowledged. EPA and DOE have applied the best scientific knowledge 
available to the deckion to build an on-property dkposal facility and will continue to do 
so throughout the remedial design/remedial action process. mere is agreement that the 
combinatwn of some on-site and some ofl-site disposal of wastes provides the best 
solution to the problem and helps ensure the ongoing availability of storage space. 
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May 18,1995 

Dear Mr. Saric: * .C 

SUBJECT: PUBLIC COMMENTS ON FTRNALD ENVIRONMENTAL 
MANAGEMENT I'ROTEm (FEMP) OPERABLE UNIT #5 PROPOSAL TO 
STORE LOW LEVEL TOXIC WASTES ON SITE - DUE BY M A Y  31,1995 

CI 

I 
I Locating permanent storage of any tvue of toxic waste over or near the Great Miami 

Aquifer within several hundred feet of homes and a heavily traveled state road (#126) 
indicates blatant deliberate disregard for public health, environmental concerns and 

1 
I 
I 

I 

I 

I 
I 

l o w  term cost effectiveness. What plastic liner will not fail due to stress cracking? 

Unbelievable that any scientifically knowledgeable honest person would want to be 
even remotely associated with such an ill conceived short-sighted proposal! 

What a waste of time and money not to do the job correctly the first time around to 
ship 

toxic waste migration will be minimized. 

I 

CI 

2 
L - 

toxic material offsite to an adequately buffered safe area so that if something A 
I does go wrong (as is sure to happen), public health and environmental damage due to 
I 
Y 

J. E. Walther 

CC: 1 .Morgan 
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Walther, J. Locating permanent storage of any tvDe of toxic waste over or near the Great Miami 
Aquifer within several hundred feet of homes and a heavily traveled state road 
(#l26) indicates blatant deliberate disregard for public health, environmental 
concerns, and lone term cost effectiveness. What plastic liner will not fail due to 
stress cracking? 

a1 

RCSpnSe: 
DOE achwledges that no one wants contamination near where they live but 
contamimed material already exists at the FEMP. The cleanup plan proposed for the 
FEMP will address this existing contaminatwn and reduce the levels in the soil and 
groundwater to concentrations deemed to be health protective by federal environmental 
regulation. 

The selected cleanup remedy at the FEMP has three objectives related to the Great 
Miami Aquifer; stop existing sources of contaminatwn to the aquifer, restore the aquifer 
to maximum benejkial use in a reasonable time frame. and protect the aquifer from 
future contaminatwn originating from the FEMP properry. DOE recognizes that the 
aquifer is an important natwnal and local resource and that the FEMP site has adversely 
impacted an approximate 200 acre area of the aquifer system DOE also recognizes that 
i f  the FEMP is not cleaned up it poses continued contaminazwn risk to the public and to 
the aquifer. DOE i n t e h  to eliminate this unacceptable risk by moving forward with a 
balanced remediation approach. This approach gets the most contaminated materials 
awzyfrom the aquifer (by shipping them of-site), restores the aquifer, and limits the 
quantity and disposal configuration of the contaminated material remaining at the site. 
Conrpletwn of the selected remedy will aLso provide for more benejicial use of the E M P  
property outside the disposal facility area. 

Plans are to remove the materials that constime about 97percent of the radwactivity 
present at the FEMP for  disposal at an of-site disposal facility. This will be 
accomplished via completion of the selected remedies for Operable Units 1, 2, 4 ,  and 5 
in conjunction with the anticipated Operable Unit 3 remedy and the current plans to 
remove the site legacy w t e  and uranium product. 

what will remain for disposal at the FEMP in the engineered disposal facility will be 
about 3 percent of the current quantity of radioactivity present at the site. i%is 3 percent 
is distributed over an estimated 2.4 million cubic yards of soil and rubble at the site. 
This material will consist of lightly contaminated materials; specijkally Operable Unit 5 
soil, Operable Unit 2 material, and Operable Unit 4 construction rubble. While the 
remedy for Operable Unit 3 has not been finalized, rubblefiom this operable unit is also 
being con$dered for on-site disposal. AN material will have to pass stringent waste 
acceptance criteria before being placed in the on-site disposal facility. These waste 
acceptance criteria were conservatively developed for the long-term protectwn of the 
public and the Great Miami Aquifer. 
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Walther, J .  (Contd.) 
e1 

Several direrent options were considered for the less contaminated material before the 
excavation and on-property disposal option was selected. Use of caps, in-place 
containment, ofl-site disposal, and soil washing were all considered but the risks and 
costs were judged to be unacceptable. 7he decision as to what less contaminated 
material would remain on site was developed with inputfiom the Fernald Citizens Task 
Force and the public through numerous round tables and open forums. Waste acceptance 
criteria for the less contm*nated material were developed for the engineered disposal 
facility to help ensure protection of the aquijk Only material that falls below the 
contamination level of the waste acceptance criteria will be disposed of in the engineered 
disposal facility. Material that does not meet the criteria will have to be either treated or 
shipped oflsite. 

7he waste acceptance criteria considers the hydrogeologic environment of the site and the 
protective properties of the engineered disposal facility. Soil, for instance, would be 
excavated down to the proposed cleanup level of 80 parts per million total uranium 
outside the former production area of the FEMP and 20 parts per million within the 
former production area. Current estimates indicate that placing all of the lightly 
confaminated soil together in the disposal facility will produce an average concentration 
of about Io0 parts per million of uranium in the facility. This average concentration is 
one-tenth of the waste acceptance criteria for disposal in the on-property disposal facility. 
a tenfold safety factor. It should be noted that sophisticated computer model simulutwns 
used to derive the waste acceptance criteria were completed assuming that there was no 
active maintenance of the facility and that the synthetic barriers present in the facility 
(e. g. , highdensity polyethylene membranes) were not finctwning. 7hese simulations 
indicate that even under these exrreme conditions, the facility would still be protective of 
the aquifer over the full 200- to 1ooO- year performance period envisioned by federal 
regulations. 

The long-term cost fletiveness of the selected Operable Unit 5 remedy was evaluated 
against other alternatives in the FS detailed evaluation of altenuuives. Comprehensive 
cost estimating in this evaluation indicated that even with the inclusion of conservative 
long-term monitoring and maintenance costs of the disposal facility, it was still much 
more cost gective to dispose of some material on site rather than ship all the material 
ofl site. 

Walther , J . 
2 

Unbelievable that any scientifically knowledgeable honest person would want to be 
even remotely associated with such an ill conceived short-sighted proposal! 

Response: 
stale??lent acknowledged. 
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Walther, J. What a waste of time and money not to do the job correctly the first time around to 
ship all toxic material offsite to M adequately buffered safe area so that if something 
does go wrong (as is sure to happen), public health and environmental damage due 
to toxic waste migration will be minimized. 

a3 

ReSpOnSe: 
As noted above, the DOE, EPA, and OEPA believe that the current balanced approach to 
on-site and of-site disposal is the best option. m e  on-site disposal facility is being 
designed and will be built with the primary objectives being short-term and long-term 
protection of the public health and safety and the long-tern protection of the Great 
Miami Aquifer. 
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- -__ . .  May 16,1995 

Gam Stegner 
Public Information Officer 
U.S. Department of Energy, Fernald Area Office 
PO Box 538705 
Cincinnati, OH 45253-9985 

Dear Mr. Stegner: 

In this letter, I am submitting formal comments on the Proposed Plan for Operable 
Unit 5. Some of the critical comments are directed at all parties, the Department of 
Energy and the regulatory agencies. I want to say at the outset that'a good faith effort 
has been made bv all parties. Having said that, I also must say that this project is 
large enough and important enough to do ir.*e way a unique project should be done; 
it is not adequate or acceptable to apply Ales that may conflict with each other and 
have varying degrees of scientific foundation to conditions at Fernald. It is only 
possible to get a high degree of remediation and protection of public health and the 
environment if all factors are taken into account simultaneously, acknowledging that 
tradeoffs are necessary in one area in order to increase protectiveness in another area. a 
This takes me to the heart of the argument. One way of thinking about OU5 is that is 
what is left after the other operable units have been remediated. The material 
remaining in OU5 is generally very low in uranium concentration. There are a few, 
but only a few, exceptions to this statement. Moreover, the amount of material which 
has higher concentrations is very small, in the order of a few hundred thousand cubic 
yards rather than a couple million cubic yards. The areas that have the higher levels 
of uranium--in OU 1 -4--also are the areas-more likely to have the more soluble 
compounds of uranium. The remaining parts of OU5, which have the lowest levels of 
uranium, and account for the largest part of the material to be placed in the on-site 
disposal cell, are more likely to have the less soluble compounds of uranium. 

A major part of the proposed remedy is to excavate material that has uranium in 
concentrations higher than those which would result in either unacceptable levels of 
uranium at the surface for the intended uses, or that would contaminate the Great 
Miami Aquifer. This material would then be placed in an on-site disposal cell. While I 
certainly support the on-site disposal cell, I strongly oppose moving i o  much material 
into it. The reasons for my opposition are several-fold. 

Erccllcnce ir O u r  Tradition 
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First, an inappropriate standard is being applied to the levels necessary to assure a 
safe drinking water supply in the Great Miami Aquifer (the figure proposed in the 
draft rule under the Safe Drinking Water Act). At a minimum, the higher figure in 
the final rule issued under the Uranium Mill Tailings Radiation Control Act should 
be applied. This change alone would result in significantly less material being moved 
to the disposal cell. Because there is some reason to believe the final rule under the 
Safe Drinking Water Act will have MCLs for uranium even higher than those under 
UMTRCA, no decision should be made that locks in the unnecessarily low values for 
which the current plan has been developed. 

L 

Second, I think it is a mistake to assume that the uranium compounds which are now 
soluble will remain soluble for an extendedqperiod of time. They inevitably will be 
transformed into less soluble compounds, with attendant smaller effects on the Great 
Miami Aquifer. 

Third, a balancing of risk needs to be done between protection of the aquifer and 
airborne pollutants that would be generated under the current plan. A large 
residential subdivision lies just off-site, downwind from the site, directly in the path 
which would be taken by these airborne pollutants during construction. Even if there 
were no uranium or other contaminants in the surface soils which are to be moved to 
the disposal cell, the risks to human health are unacceptably high compared to the 
almost negligible risk of slightly elevated levels in the aquifer. The human population 
in this area should not be subjected to this burden and this risk. To date, the presence 
of this subdivision has been barely acknowledged. For an activity that will take place 
over several years, it is hard to imagine that any activity at the site would be more 
detrimental than these airborne particles. 

Fourth, it is difficult for me to see how we can, in good conscience, propose a solution 
that makes such a small contribution to risk reduction at such an enormous cost. The 
arguments I have made above would lead to moving a much smaller amount of soil 
into the disposal cell than the recommended solution. The resulting savings have been 
estimated by DOWERMCO to be in the order of several hundred million dollars. 

I urge that, in the construction of the lining system, more attention be given to 
preventing downward migration of water to the underlying aquifer. This can be done 
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Gary Stegner 
Page 3 
May 16, 1995 

CI 

with a thicker layer of sand and gravel, sloped to the edges of the cell. It should not be 
done by relying on a synthetic liner. The synthetic liner is important in the early part 
of the disposal cell's life, but there is no reason to consider that the synthetic liner 
should function more than a couple decades. 
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I next wish to endorse several parts of the proposed plan. First is the on-site disposal 
cell. I t  would be very foolish to consider transporting this material to Utah or 
Nevada. Second is the removal of uranium from the Great Miami Aquifer by 
pumping and treating. I feel it will be found desirable to re-inject the treated water 
into the aquifer, thereby reducing costs and further flushing the aquifer. I regret this 
step was not undertaken earlier when it would have been possible to prevent some of 
the migration of uranium down-aquifer. The barrier wells are better than nothing, but 
the better results could have been obtained by pumping from locations farther up- 
aquifer, where contaminant levels are higher. Finally, I endorse the treatment of 
contaminated storm water runoff. 
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Gene E. Willeke, Ph.D., P.E. 
Director 
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Willeke, G. "First, an inappropriate standard is being applied to the levels necessary to assure a 
safe drinking water supply in the Great Miami Aquifer (the figure proposed in the 
draft rule under the Safe Drinking Water Act). At a minimum, the higher figure in 
the final rule issued under the Uranium Mill Tailings Radiation Control Act should 
be applied. This change ...'I 

a1 

ReSpOnSe: 
DOE disagrees with the reviewer's comment that an inappropriate standard has been 
applied to the restoratwn of the Great Miami Aquifer; however, DOE agrees that the 
quantity of contanu*nated soil and material ultimately placed in the dkposal f i i l i t y  as 
well as their associated costs and the costs for the restoratwn of the Great Miami Aquifer 
are very sensitive to the establishedfinal groundwater cleanup goak Therefore, 
consistent with Section 3@.430(e)(2)(i)(C) of the Natwnal Contingency Plan, the DOE 
has adopted the maximum contaminant levels under the Safe Drinking Water Act as 
relevant and appropriate requirements for the restorawn of the Great Miami Aquifer. 
Laking a final promulgated maximum contaminant level for uranium, DOE adopted, as 
part of the selected remedy, the maximum contaminant level proposed by EPA in July 
1991 under the Safe Drinking Water Act for uranium of 20 parts per billion as the final 
remediatwn level for restoratwn of the aquifer. This proposed standard was adopted as 
a "To Be Considered" requirement to the selected remedy. 

However, the DOE recognizes, in its role as the steward of public funds, that funds 
should only be committed to remedial activities which yield a commensurate 
environmental or human health-related b e n e .  As such, the DOE must evaluate the 
technical and economic implications of pursuing adoption of the final maximum 
contaminant level for uranium, once it is promulgated by EPA. Such a technical and 
economic evalwtwn will be warranted regardless of whether the final maximum 
contaminant level for uranium represents a higher or lower concentratwn-based 
limitation than the proposed W parts per billion standard. In the event DOE considers it 
appropriate to pursue a change to the JiMl remediatiOn level for uranium in groundwater 
iden@ed in this decision document, DOE will initiate such a change in a manner 
consistent with CERCLQ, the Natwnal Contingemy Plan and the t e r n  of the Amended 
Consent Agreement. 

Section 9 of thk ROD adopts the proposed maxLIuun contaminant level of 20 parts per 
billion for total uranium as the final remediaswn level for affected regions of the Great 
Miami Aquifer, with the caveat that once the final maximwn contaminant level for 
uranium is promulgated by EPA, a technical and economic evaluation of the final 
maximum contaminant level will be p e @ o d .  Based on this evalwtwn, the DOE will 
decide whether to initiate a change to t h e w 1  remediaswn level for uranium in 
groundwater. 
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Willeke, G .  "Second, I think it is a mistake to assume that the uranium compounds which are 
now soluble will remain soluble for an extended period of time. They inevitably will 
be transformed into less soluble compounds, with attendant smaller effects on the 
Great Miami Aquifer." 

a2 

ReSpOnSe: 
Under static or nondymmic conditwns. it is true that uranium compounh in soil would 
gradually transform into less soluble uranium conrpounds; however, the physical/chemical 
process w u l d  probably take decades before an observable decrease in the uranium 
solubility could be seen. However, certain physical processes such as sur$ace water 
runoflinduced conduits, occur in much shorter time periods, on the order of weeks, 
resulting in the uranium compounds reaching the Great Miami Aquifer and potential 
receptors before any solubility changes in the uranium compounds can occur. An 
example of this occurs with the sur$ace water runofffiom the eastern portion of the 
FEMP, the area east of the north access road, which drains to the storm sewer outfDll 
ditch and ultimately to Paddys Run, both of which provide direct conduits for the 
uranium compounh to the Great Miami Aquifer. Additionally, it is important to point 
out that the disposal facility will isolate this uranium-contaminated soil and material 
thereby providing the optimal conditwns by which the uranium compounh can become 
less soluble before they have any chance of impacting the Great Miami Aquifer. 
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Willeke, G. "Third, a balancing of risk needs to be done between protection of the aquifer and 
airborne pollutants that would be generated under the current plan. A large 
residential subdivision lies just off-site, downwind from the site...." 

a3 

ReSpOnSe: 
Appendix G to the Operable Unit 5 FS presents the results of an assessment of the short- 
term risk associated with the implementatwn of each of the remedial alternatives 
considered. This short-term risk assessment evaluated the potential carcinogenic, 
noncarcinogenic and mechanical risk to a series of hypothetical receptors including 
r d i a t w n  workers, near-propeq residerus, and the public along the transportatwn 
route. In the evaluation of near-property residents, the assessment evaluated the 
potential carcinogenic and noncarcinogenic risk associated with potential inhalation of 
dust resuspended during site excavatwn, on-property transport, soil staging and disposal 
activities. The Short-term risk assessment was p&ormed consistent with the EPA Risk 
Assessment Guidance for Supeg%nd, Parts A and C. 

The findings of the short-term risk assessment for the selected alternative (3A) indicated 
that the projected carcinogenic risk to the reasonably maximally exposed near-property 
resident due to the potential inhalation of dust particles generated during Operable Unit 
5 cleanup activities is 3.4 x lo7. This carcinogenic rkk represents the sum of the 
projected risk from both the radwlogical and chemical carcinogens potentially present in 
the resuspended dust particles. The short-term rkk assessment estimated that the 
projected noncarcinogenic risk to the same receptorfiom the implementatwn of the 
selected remedy was less than a hazard index of 0.01. l'hese projected rkh are based 
upon a maximally exposed hypothetical receptor located immediately adjacent to the 
FEMP property boundary for the entire duration of the FEMP cleanup process. The 
projected risk to a near-property receptor located at any other position would be expected 
to be less than these projections. Addirionally. the applicatwn of mitigative measures 
during soil excavation, transport and disposal activities to reducefigitive dust emissions 
would reduce these projected rkk. These risk estinmes are almost one order of 
magnitude less than the permissible risk range defined by the Natwnal Contingency Plan 

1 x lob and less than a hazard index of 1. These projected Short-term risk are over 3 
orders of magnitude less than the projected carcinogenic rkh to a potential *re of- 
property user of groundwater under an alternative which does not remove soil presenting 
a cross-media impact to the Great Miami Aquifer. 

of 1 x lo' to 

DOE considers it a prudent measure to remove the soil thar presents a long-term threat to 
the underlying qui&. DOE considm that the selected remedy provides the proper 
balance of minimizing short-term impacts to the public and workers with the need to 
ensure the long-term pMonnance of the remedy. 
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Willeke, G. Fourth, it is difficult for me to see how we can, in good conscience, propose a 
solution that makes such a small contribution to risk reduction at such an enormous 
cost... 

Response: 
A reductwn in the volume of soil that is placed in the disposal facility will reduce costs. 
However, on the basis of the responses to the preceding comments, the suggestions d e  
cannot be utilized to reduce the volume of soil to be placed in the facility beyond what is 
currently projected. First, the Uranium Mill Tailings Radiatwn Control Act standard 
cannot be used as the basis for the final remediation level for the Great Miami Aquifer 
because such a remediation level is not acceptable to EPA and OEPA. As noted above, 
DOE will consider adoption of the final m i m u m  contaminant level for uranium, when 
promulgated, as the final remediatwn level for uranium Second, as explained above, it 
is necasary to assume that some uranium will be in a soluble form, because of the 
potential for uranium to reach groundwater relatively quickly via Paddys Run. Finally, 
engineering controls and monitoring will be used to ensure that no signijicant releases of 
contaminants and no signi@cant impacts occur during remediatwn. m e  short-term risk 
have been evaluated, including those to the off-property public during remediatwn, and 
are considered to be acceptable. 

7he risk-based r d i a l  alternon’ve evaluatwns in the Operable Unit 5 FS show that the 
greatest risk reduction afforded through the completion of the Operable Unit 5 remedial 
activities would be realized through the elimination of the cross-media impacts associated 
with the leaching of uranium compoundsj?om the surfiace soils to the Great Miami 
Aquifer. Without the elimination of the crossmedia impacts the projected incremental 
lifetime cancer risk to a hypothetical groundwater user at the eastern fence line has been 
estimated to be approximately 2 x IO’ within the n a t  100 years: whereas, the projected 
carcinogenic risk associated with the ercavatwn and placement of contaminated soil in 
the on-property engineered disposal facility have been tstimated to be approximately 
3.4x IO’. 

I urge that, in the construction of the lining system, more attention be given to 
preventing downward migration of water to the underlying aquifer. This can be 
done with a thicker layer of sand and gravel, sloped to the edges of the facility. I t  
should not be done by relying on a synthetic h e r .  The synthetic liner is important 
in the early part of the disposal facility’s life, but there is no reason to consider that 
the synthetic liner should function more than a couple decades. 

Willeke, G. 
5 

Response: 
The design of the engineered disposal fmility is being addressed by the remedial design 
activifies for Operable Unit 2. A maior aspect of the design of the facility will be to 
minimize the mgratwn of water into the facility and ultimately into the underlying 
aquijier. 

I next wish to endorse . . . the on-site disposal facility. I t  would be very foolish to 
consider transporting thii material to Utah or Nevada. 

Willeke, G. 
6 

Response 
Statement acknowledged. m e  selected remedy for Operable Unit 5 is consistent with the 
“balanced approach whereby more heavily contaminated materials will be shipped for 
off-site disposal, while the large volume of materia& exhibiting low concematwns of 
contaminants will remain in the on-propeny engineered disposal facility. 
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Willeke, G. I endorse . . . the removal of uranium from the Great Miami Aquifer by pumping 
and treating. I feel it will be found desirable to reinject the treated water into the 
aquifer, thereby reducing costs and further flushing the aquifer. I regret this step 
was not undertaken earlier when it would have been possible to prevent some of the 
migration of uranium down-aquifer. The barrier wells are better than nothing, but 
the better results could have been obtained by pumping from locations farther u p  
aquifer, where contaminant levels are higher. Finally, I endorse the treatment of 
contaminated storm water runoff. 

a7 

Response: 
COmmenr acknowledged as idem9ed in the Proposed Plan, the FEMP is presently 
evaluating the potential application of reinjection techniques to the restoratwn of the 
Great Miami Aquifer. 

Regarding the need to pumpJiom locations farther upgradient in the aquiferrfiom the 
present South Plume recovery wells, an analyses of more optimal well ioeatwns is 
presently underway. n e  more optimal groundwater m a c t w n  well confguratwn for the 
South Plume would be implemented as part of the remedial design and remedial actwn 
phase. 
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Yocum, E. Alternative 3A is acceptable under certain conditions as listed. 
a 1  ~ 

ReSponSe: 
comment acknowledged. 

Place at least a three hundred foot Buffer Zone around the entire disposal cell. Add 
a ten ft. chain link fence skirting the Buffer Zone. This is to protect the trespasser. 

Yocum, E. 
2 

ReSponSe: 
Current State of Ohw siting requirements for newly constructed solid waste disposal 

facilities, which have been adopted as design requirements for the FEMP on-property 
disposal facility, require a minimum 3 m f m t  buflerfiom disposed waste to the nearest 
property line. DOE will incorporate this requirement into the siting of the on-property 
disposal facility. 

Regarding the IO-foot chain link fence, the intent of this fence is to protect the trespasser 
fiom the disposal facility. DOE will consider such a fence or other methods (i. e., natural 
tree bam'ers, etc.), to provide the needed protection and demarcatwn of the disposal 
facility area. Design drawings indicating the proposed siting and conaguratwn of the 
disposal facility will be provided to the public for review during the remedial design 
process. 

NO off-site waste for disposal at Fernald. Yocum, E. 
3 - NO long term storage of off-site waste on Fernald site. 

ReSponSe: 
n e  DOE concurs with the comment, and has no intenrion of using the disposal facility 
associated with the Operable Unit 5 remedy to address wastes generatdfiom off-site 
locations. Additionally, the DOE has no intentwn of using existing or newly constructed 
storage fmilities located at the FEMP for the long-term storage of wastes generatedfiom 
ofl-site locations. Speci#ieally excrudedfiom this prohibition are laboratory wastes 
generated at off-site facilities resulting directly f iom the chemical, radiological or 
engineering analysis of FEMP waste matmials/contaminated media or generated during 
the conduct of treatability or demonstratwn type studies on FEMP waste materials/ 
contamimed media. Such analyses and studies are typically pe@ormed as an integral 
part of implementing a selected remedy at a cleanup site. 
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COMMENT ON OU5:  

Alternative 3A is acceptable under certain conditions as listed. 1 

- Place at least a three hundred foot Buffer Zone around 

7- 

I 
I 

I 

I 
2 
I 

- NO long term storage 9f off - site waste on I 

the entire disposal cell. Add a ten ft. chain link fence 
skirting the Buffer Zone. This is to protect the 
trespasser. c I 

7- 
- NO off -site waste for disposal at Fernald. 8 I 

4 I 

I 

Fernald site. 
n 

- Future ownership of Fernald site should remain in the 
I hands of the Federal government. - 
5 

- Ground water should be remediated to drinkin water 6 

I 
I 

- NO characteristic hazardous waste disposed in cell. 
( flammable, toxic, corrosive 1 .  - 

I - - standards of 20p& or less. (20 pttdicu' -7 
- Real time monitoring. 
- Continue to evaluate technologies that would increase 

- NO dilution of waste to meet waste acceptance criteria. 

- I do support the US EPA Waiver of siting criteria. 

T 
I protection to Residents and community. - 
9 

soils above 1030  to be shipped off site. I 

7- 
I 

6 I 
L 

n 
I 

I 
In conclusion the Fernald site beyond the disposal cell should 11 
become a wet landwd -9. I 

Thank you for this opportunity to make comments. 
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Yocum, E. Future ownership of Fernald site should remain in the hands of the Federal 
a 4  government . 

Response: 
The comment raises the need to properly align the necessary institutwnal control 
provisions for the FEMP with the fitture land use for the facility to ensure the continued 
protection of human health. DOE agrees with the need for this. alignment. It  is not the 
intent of DOE to attempt to establish afinaljiaure land use for the E M P  through this 
decision document. DOE does recognue that the final remediatwn levels idenhped in 
Section 9.0 of this ROD ab establish the permissible concentratwns of contaminants 
which could remain at the site following completion of remedial actwns. These 
remaining concentratwns of contaminants will present a potential for exposure to fiuure 
users of the FEMP. 

The Fernald Citizens Task Force issued recommendations regardingficture use of the 
Fernaldproperty in May of 1995. In these recommendatwns. the Task Force 
recommended that the area of the E M P  containing the disposal facility and associated 
bufer zone remain under the continued ownership of the federal government. 
Additionally, the Task Force recommended that the remaining portwns of the FEMP 
property be made available for the uses that are the most beneficial to the surrounding 
communities. While the Task Force recommended prohibiting any sort of agricultural or 
residential uses of the remaining portwns of the FEMP property (outside the disposal 
facility area), the Task Force encouraged DOE to consult with local communities to 
establish their prejkences for future use and ownership of these areas of the site. 
Consistent with this recommendation, DOE does not consider it prudent to insert 
enforceable provisions within this ROD to provide for the continued federal ownership of 
the entire FEMPproperty. 

Additionally, DOE considers thatfinal, enforceable institutwnal control measures for 
postremedial conditions at the FEMP should be established based upon an analysis of the 
actual residual concentratwns as measured in site soil and groundwater following the 
completwn of remedial actions; the measured concentratwns and spatial distribution may 
di@?rfrom FS projections. This diJkrence in estimated versus measured concentrations 
could have a signijkant impact on the required institutwnal controls necessary to 
maintain continuedprotectiveness. In this ROD, DOE h elected to define that 
institutwnal controls are a necessary component of the remedy to ensure continued 
protectiveness, but that the specijk institutwnal control proviswns necessary to be 
applied to postremedial site conditions will be defined during remedial design. The 
institutional control provisions defined during remedial design may be nwd@ed during 
the remedial actwn phace to accommodate the progressive findings of the field 
certijkation gorts. As with all remedial design and r e d i a l  actwn documentatwn, the 
plan for institutwnal controls at the FEMP, and any necessary modi@catwns to it, will be 
subject to approval by EPA and review by OEPA. 
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Yocum, E. (Contd.) 
a4 - 

7he need for institutwnal controls during the conduct of remedial actwns and the 
requirement for continued federal ownership of the disposal facility area on the FEMP 
have been specifkally identijied in this ROD. More specifk detail on the actual 
implmntatwn of these controls will be defined during remedial design. 

Section 9 of this ROD provides a discussion on the role of institutwnal controls as a 

for the following institutwnal control proviswns: 

i 

I 

necessary component of the Operable Unit 5 remedy. 7he language of the ROD provides 
I 
I 

0 Continuawn of access controls at the FEMP during the p& of 
remediawn 

i 
Provision of altemue water throughout the period of remediatwn to 
residences and industrial users whose current wells are located within an 
area of the aquifer which exhibit concentratwns exceeding the final 
remediatwn levels for groundwater 

Conrinued federal ownership of the area comprising the disposal fmility 
and associated bufler zones 

a Implementation of deed restrictions or continued federal ownership of the 
remaining areas of the FEMP, as necessary to ensure the continued 
protection of human health. If ownership of portwns of the FEMP is 
transferred in the future, restrictions will be included in the deed, and 
proper notificarions will be provided as required by CERCZQ. 
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Yocum, E. NO characteristic hazardous waste disposed in cell. (flammable, toxic, corrosive). 

ReSponSe: 
For a waste to be hazardous by characteristic it must exhibit at least one of four 
characteristics. nte regulatwns define these characteristics and the testing protocoLr by 
which a material is judged to establish its compliance positwn. Ihe characteristics 
evaluated to establish whether a waste is hazardous are ignitability, reactivity, corrosivity 
and toxicity. An ignitable waste is one which will combust upon the applicatwn of 
defined ignitwn source, e.g., xylene. A reactive waste is typically a waste which will 
readily react in a violent manner when contacting water or air, e.g., unused sodium A 
corrosive waste is one which is very acidic or basic which could corrode its container, 
e.g., spent acidic solutwns. 

a5 

nte characteristic of toxicity is measured by the tendency of the waste to leach a given 
hazardous constituent. ntis characteristic exumines a list of inorganics, organics, 
pesticide and PCBs. nte regulatwn establishes a standardized testing protocol to be 
applied and individual concentratwn-based limits for each constituent. 

Operable Unit 5 addresses environmental media which has become contanunated through 
releases fiom productwn and waste management facilities located at the site. Ihe scope 
of Operable Unit 5 does not include the exDmination of high concentratwn residues 
generated from productwn processing. nte releases which contamiruued the Operable 
Unit 5 media originated as process losses during normal productwn operotions and spills 
which occurred over the 37-year uranium productwn history of the plunt. 

A limited quantity of Operable Unit 5 soil is expected to exhibit the characteristic of 
toxicity for one or more inorganic or organic constituents. nte most significant volume 
of this category of contaminated soil would be associated with the former trap range at 
the site. n e  current test method for de tmhing  if the characteristic of toxicity is 
present w u l d  require that the spent lead bulletdshot in the soil be ground up and then 
subjected to an acidic leach process. Ihis test method would render the soil 
characteristically hazardous due to the presence of the spent lead bulletdshot in the soil. 
Again, adoption of a prohibitwn of hazardous waste in the disposal facility would require 
this soil to be treated to remove the hazard or sent ofiite for disposal. 

In February 1993 EPA promulgated a federal regulatwn pertaining to the management of 
remediatwn waste within what they termed "corrective actwn management units. " 
Remediatwn waste is defined 
(including groundwater, sulfate w e r ,  soik, and sediments) and debris, which contain 
listed hazardous wastes or which themselves exhibit a hazardous waste characteristic, 
that are managed for the purpose of implemennng corrective actwn requirements. nte 
EPA clearly indicated in the preamble to this final rule that the substantive requirements 
of the regulatwns for corrective actwn management units are expected to be applicable 
or relevant and appropriate requirements for the remediaion of CERCZA sites, including 
federal facilities, where CERClA remediation involves remediatwn of hazardous wastes. 
In essence, the adoption of this promulgated EPA regulatwn wuld pennit placement, in 
the on-property disposal faciliry, of contaminated soil containing listed hazardous wastes 
or soil exhibiting a characteristic of a hazardous waste. 

#all solid and hazardous wastes, and all media 

(Contd.) 
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Yocum, E. (Contd.) 
a5 

EPA established this regulatoryfianmwrk for the use of corrective actwn management 
units because "remediatwn of existing contaminatwn problem is inherently direrent fiom 
the management of as-generated industrial hazardous waste" (58 Fed. Reg. 8658). The 
original hazardous waste management program under the Resource Conservatwn and 
Recovery Act was designed to prevent new releases. EPA noted a number of direrences 
between as-generated hazardous wastes resulting fiom operating processes and 
remediatwn wastes. 
management of large volumes of contaminated media, such as soil and groundwater, with 
physical and chemical characteristics that can be quite direrentfiom those of as- 
generated wastes. EPA has found that applying the stringent requirements for as- 
generated hazardous wastes to remediatwn wastes can act as a disincentive to more 
protective remedies and limitjlaibility in choosing the most practical remedy at a 
paRicUlar site. The agency noted in the preamble to the corrective action management 
units rulemaking that aapplicatwn of regulatory requirements designed for as-generated 
wastes to remediatwn wastes has proven problematic. In essence, standards designed to 
prevent releases fiom occurring and to force hazardous waste generators to internalize 
the costs posed by hazardous waste management can be highly counterproductive when 
applied to wastes generated during remediatwn. where the release has already occurred 
and the desired incentive is to increase, rather than decrease, waste productwn. EPA 
therefore developed regulatwns yor management of remediatwn wastes that are better 
tailored to the realities of remediatwn actwns. " The agency notes that the goal related 
to corrective actwn deciswns is 'to select a remedy that is filly protective, yet that 
rejlects the technical and practical realities of the site. " 

One signijkant direrence was that remediation oJien involves 

To ensure the long-term protection of human health and the environment, Section 9 of 
this ROD defines a series of waste acceptance criteria for the on-property disposal 
facility. The criteria establish the maximum concentratwn of a given constituent which 
can be present in the contaminated media for receipt in the on-property disposal facility 
to ensure the long-term protection of the underlying qui@. The criteria, including 
those for uranium and the other constituents present on the list, were developed in an 
equivalent manner entploying a consistent set of technical input parameters. To conpile 
the list of waste acceptance criteria, each of the contaminants found to occur in the 
Operable Unit 5 media were individually evaluated. This list of contaminants included 
those that would be labeled as hazardous waste under the current regulatory fromauork. 
Concentratwn-based waste acceptance criteria were derived for those constituents which 
had a potential to leach to the underlying aquifer within the 1 W y e a r  rime pame in a 
concentration which would meed existing or proposed federal drinking waste standards 
(or a risk level of lo5 where a drinking water standard was not available for a given 
constituent). In essence, the selected remedy does not necessarily consider the regulatory 
definirion of whether the soil would be labeled as hazardous waste, but focuses on the 
individual concentration of all contm*nants that are present to determine the viability for 
the soil to be placed in the on-property disposal facility. The soil that exhibits a 
concentratwn of a contamim which m e &  the waste acceptance criteria would not be 
considered for on-property disposal unless subjected to some form of treatment to render 
the soil suitable for placement in the facility. 

Additionally, the concentration-based waste acceptance criteria has been mended to 
preclude the acceptance in the on-property disposal of any material which exhibits the 
characteristics of reactivity, ignitability, or corrosivity. These addirional restrictions 
were added as a best management practice to ensure worker safety and the integrity of 
the disposal facility lining and capping systems. 
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Yocum, E. Ground water should be remediated to drinking water standards of 20 ppb or less. 
@ 6  (20 part per billion) 

Response: 
Consistent with Section 300.430(e)(2)(i)(C) of the Natwnal Contingency Plan, the DOE 
has adopted the maxinuun contaminant levek under the Safe Drinking Water Act as 
relevant and appropriate requirements to the restoration of the Great Miami Aquger. 
Lucking a final promulgated maxinuun contaminant level for uranium, DOE adopted, as 
part of the selected remedy. the maximum contaminant level proposed by EPA in July 
1991 under the Safe Drinking Water Act of 20 parts per billion as the final remediatwn 
level for restoration of the aqui~%~. This proposed standard was adopted as a "To Be 
Considered" requirement to the selected remedy. 

The estimated costs for the restoration of the Great Miami Aquifer are, as would be 
expected, very sensitive to the establishedfinal groundwater cleanup goals final 
remediation levek). while DOE is committed to filly restoring the aquger to health- 
protective levels, DOE must do so in full recognitwn of its role as a steward of public 
fit&. Within its stewardship role, the DOE must ensure that public f i t& are committed 
only to remedial activities which yield a commensurate environmental or human health 
relased b e n e .  As such, the DOE must evaluate the technical and economic implicatwns 
of pursuing adoption of the final maximum contaminant level for uranium, once 
promulgated by EPA. Such a technical and economic evaluation will be warranted 
regardless of whether the final maximum contanu'nant level for uranium represents a 
higher or lower concennatwn-based limitation than the proposed 20 parts per billion 
standard. In the event DOE considers it appropriate to pursue a change to the final 
remediation level for uranium in groundwater idemied in this decision document, DOE 
will initiate such a change in a manner consistent with CERCLQ, the National 
Contingency Plan and the terms of the Amended Consent Agreement. As done throughout 
the remedial investigatwn/feasibility study decision making process, the DOE will involve 
the public in any attempt to madiB the final remedial goal for uranium in the Great 
Miami Aquiferrfiorn the 20 parts per billion value identiied in Section 9 of this ROD. 

Yocum, E. Real time monitoring. 
7 

Response: 
DOE is committed to executing a responsible and technically defensible environmental 
monitoring program during the conduct of remedial acti~ns at the E M P .  The specijics 
of this program will be deJined during the remedial design phase. DOE will take into 
consideration commercially available and emerging monitoring techniques which could 
provide real-time or near real-time data on environmental releases. 

Yocum, E. 
8 community. 

Continued to evaluate technologies that would increase protection to Residents and 

ReSponSe: 
DOE agrees that the E M P  should continue to be open to new technologies that may 
reduce the volume, taxicity or mobility of w t e s  being disposed of on site. Language 
expressing this commimtent w provided in the Proposed Plan in the description of the 
preferred alternative, and has been incovorated in Section 9 of this ROD. 
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Yocum, E. NO dilution of waste to meet waste acceptance criteria. soils above 1030 to be 
shipped off site. 

Response: 
DOE agrees that an important consideratwn during the remedy implementation phase is 
to ensure that proper excavatwn control and waste management practices are applied to 
prevent the dilution of contaminated soil and increase the volume of soil requiring 
disposal. DOE has no intentwn of using dilution as a mechankm to attain the waste 
acceptance criteria for the disposal facility. DOE is compiling detailed procedures to 
guide site-wide excavatwn operatwns for contamhated soil. These procedures. which 
will be developed during the remedial design phase for Operable Unit 5, will clearly 
define intended excavatwn methoa3 which will ensure against such dilution taking ploce. 

The selected remedy provides that soil exceeding this w t e  acceptance criteria will be 
shipped for off-site disposal at an appropriate facility. DOE is committed to 
implementing this remedy as defined in this deciswn ciocumenr. However, DOE must also 
bring to the comntor ' s  attention that the availability of OR-site disposal capacity cannot 
be assured over the 10- to 25-year cleanup program assockued with Operable Unit 5. In 
the event off-site disposal capacity becomes unavailable or cost prohibitive at some point 
in the ficture, DOE considers it important that flexibility be maintained in the language of 
the ROD to permit the applicatwn of treatment technologies to soil exceeding these 
acceptance criteria to convert them to a form suitable for on-property disposal. The 
applicatwn of such technologies would only occur following receipt of approval by EPA 
and inputfrom OEPA. 

Yocum, E. I do support the US EPA Waiver of siting criteria. 

Response: 
comment acknowledged. 

Yocum, E. 
11 santuary. 

In conclusion the Fernald site beyond the disposal cell should become a wet land a 

Response: 
Commenr acknowledged. As discussed in the response to the c o m n t  listed as Yocum 4, 
the DOE will be soliciting public input into the specijk land use to be adopted for the 
areas outside the disposal facility. Land uses currently under consideratwn include the 
esrablishment of a wetland and/or a wildl~e sanctuary. 

I believe in the balance approach for all DOE sites. 

ReSponse: 

Yocum, E. 
12 

comment acknowledged. The selected remedy is consistent with the "balanced approach" 
whereby the smaller volume, more heavily contaminated process wastes are disposed of 
off property, while the larger volume, low concentration contaminated materials are 
placed into an on-property disposal facility. 
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A.4.0 REMEDIAL DESIGN/REMEDIAL ACTION. CONCERNS 

EPA guidance requires that the Responsiveness Summary highlight specific issues raised during the 

public comment period which pertain to the remedial design and remedial action process. The 

following provides a summary of the concerns raised during the public comment period for Operable 

Individual responses to these concerns are provided in Section 3 of this appendix. 

The FEMP should implement a responsible monitoring program during remedy 
implementation to detect airborne discharges and/or releases to surface water. This 
monitoring program should use real-time monitoring techniques to the extent possible. 
Data from the program should be provided to the State of Ohio and the public in a timely 
fashion. The DOE should continue to evaluate their monitoring program throughout 
remedy implementation to possibly identify and apply, if practical, new or improved 
methods of measurement. 

The FEMP should develop action levels for the monitoring program to establish thresholds 
above which ongoing cleanup activities will be suspended until appropriate weather 
conditions occur or work controls are implemented. 

Pollution prevention techniques should be implemented during remedial actions to minimize 
or eliminate releases occurring during remedial actions. 

The principles of 'as low as reasonably achievable' should be considered during all 
remedial design efforts. 

Groundwater pumping activities should not be completed until stakeholder input is 
received. 

The FEMP should continue its excellent community involvement program throughout the 
remedial design and remedial action process. 

The necessary long-term institutional control provisions should be clearly defined during 
the remedial design process. These institutional controls should be properly aligned with 
future land use to ensure the protection of future human receptors. 

The soil excavation techniques implemented at the FEMP should minimize the potential for 
dilution of contaminated soil with clean material. 

The location of existing flood and perched water zones should be properly accommodated 
within the design process for the on-property disposal facility. 

The on-property disposal facility design process should consider the possible implications 
of the effects of tornados, earthquakes and acts of terrorism. 
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The on-property disposal facility should consider the establishment of a minimum 30()-foot 
buffer zone surrounding the facility. Public access to this buffer zone and the disposal 
facility should be limited through the construction of a perimeter fence or some other 

1 

2 

3 

formidable barrier. 4 

Long-term environmental monitoring should be provided to assess the continued 

long-term monitoring and upkeep of the facility. 

J 

6 

7 

performance of the disposal facility. Clear responsibility should be established for the 

The FEMP should continue to evaluate and apply, if deemed practical, new and emerging 
technologies which might provide improvements to the overall protectiveness or 
performance of the remedy by reducing the volume, mobility or toxicity of the Operable 
Unit 5 contaminated material. 

A consideration during the design process for the on-property disposal facility should be 
the possible economical retrieval of the contents. 

Stringent and continuous oversight should be provided by an independent expert during the 
design, construction and filling of on-property disposal facility. 
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MR. STEGNER: Good evening and 

welcome. Thank you all for coming. My name is 

Gary Stegner, I work for Public Affairs for the 

Department of Energy for Fernald. Soon I'll be 

turning it over to Rob Jenke, our manager of 

Operable Unit 5 at the Department of Energy at 

Fernald. 

If you haven't done so, I would urge 

you, everybody that has shown up tonight, to 

register at the door, at least before you leave 

this evening, and if you want to speak during the 

public comment period, the formal part of the 

evening, if you would just indicate that on the 

sign-in, that way we'll be sure to get you. It's 

not required that you do so, but we'll have an open 

mike, and that will give us a better idea of how to 

allocate our time tonight. I would appreciate if 

you do that, plus by signing in, you will be sure 

to get on the mailing list and get all the 

proceedings that happen tonight. 

Also I want to tell you all there's a 

lot of handouts here this evening there in the back 

of the room that gives you a better explanation of 

Operable Unit 5 and our proposed plan for Operable 
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Unit 5, and I would urge you to pick that stuff up 

and take it home with you this evening also. 

.Let's.talk a little bit about what 

we're going to do tonight. We have two hours 

scheduled. That should allow us plenty of time for 

questions and comments. If it doesn't, we'll stay 

here for as long as it takes. We know this is an 

important issue in the community and we want to 

make sure everybody gets their say. I want to make 

sure everybody realizes that you do not have to 

speak tonight to issue a formal comment on the 

Operable Unit 5 proposed plan. You can do it in 

writing, send it to me. The address and a response 

card are included with the proposed plan document, 

assembly document. 

Again, this is a public hearing 

tonight. We have a court reporter here with us to 

transcribe the meeting. A copy of the transcript 

will be placed in the Public Environmental 

Information Center located on 128, very close to 

the site. Probably be there within a couple of 

weeks. Anyone who is interested in what's going on 

here can review that transcript. 

Rob will speak for about 20 to 30 
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minutes tonight, give you kind of a review of 

Operable Unit 5. For some of you, this may be your 

first exposure to a Femald meeting. Normally 

we're very casual, you can shout questions out 

pretty much at any time. Tonight I would ask that 

everyone, just for the sake of getting through this 

initial presentation, to hold their questions until 

the question and answer period. 

into the official public comment section this 

evening, we will take questions and answers. 

Prior to going 

Obviously this is'a complicated 

issue, we would urge you guys to ask a lot of 

questions. We have people up here very, very 

capable of responding to I think most of the 

questions you folks would have tonight. 

Femald is a complicated place, a lot 

of issues going on around there, but tonight I'm 

going to try to keep the evening focused on 

Operable Unit 5. Again, for the sake of conserving 

time and since this is a formal public hearing 

tonight, I want to keep it as focused as we 

possibly can. So if you would, keep your questions 

and comments, at least in the meeting part, focused 

on Operable Unit 5 .  If you have questions outside 

Spangler Reporting Sewices 
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- - _ _  __ - _ _  - _ _  ~- -~ -- -- -- 

the realm of this document, we'll be around during 

the break, we'll be around after the meeting to 

answer your questions. And again, we're only a 

phone call away. 

When is the formal comment period 

So if you do not choose to over? 3ist of May. 

speak tonight, you do not choose to hand any 

comments in tonight, you have until the 31st of May 

to send your comments in to me to get them into the 

formal record. 

What I want'to do now is turn the 

next part of the evening over to Rob Jenke. 

Following Rob we'll have some comments from our 

regulators, Ohio and US EPA's. Then we'll have the 

informal question and answer period. It shows it 

on here being 35 minutes. We can go longer than 

that if necessary, but again, we're here as long as 

you want us to be, and following that we'll take a 

10-minute break. Then we'll go formal into the 

formal public hearing part of our evening. So, 

Rob. 

MR. JENKE: Okay. Thanks a lot, 

Gary. I guess with that, 1/11 begin the 

presentation. I appreciate you all coming 
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1 tonight. As Gary said, this is the formal public 
-~ _ _  . -  

2 meeting on the Operable Unit 5 Proposed Plan and 

3 Feasibility Study, and this presentation should 

4 take about 30 minutes. 

5 Before I get into the presentation, 

6 I’d like to first start off with I guess a bit of 

7 thanks to the team sitting here at the table. I’m 

8 a relatively newcomer, as probably many of you 

9 know, to Operable Unit 5. Most of my time at the 

10 site with DOE has been spent in Operable Unit 3. I 

11 just came on board to Operable Unit 5 about nine 

12 

15 

1 6  
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months ago, I guess August of ’94, and itls been, 

to be quite honest, a great learning experience. I 

think I’ve learned a lot, and I think each of the 

members of the team, both from FERMCO and the 

people that were in DOE Operable Unit 5 at the 

time, have been very helpful and I think supportive 

of that transition, so I would like to thank them. 

And I think a special thanks goes to Dennis and 

Mark who put in long hours on this project, and I 

think it’s, this represents really a focal point to 

all that hard work. I would just like to thank 

them. 

With that in mind, I would like to 
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1 jump into - -  Can everybody hear me okay without 

2 

3 to pull this away. I guess to start off with why 

4 we’re here tonight. We’re here to share with you 

this microphone because if you don’t mind I’m going 

5 how we came about the decision, the remedy, the 

6 proposed remedy, that is, for Operable Unit 5. 

7 -  What we want to I guess convey is the options that 

8 we looked at, the range of options, the factors 

9 that went into coming up with those range of 

10 options, and the tradeoffs that we encountered 

11 along the way. Ultimately what you‘ll find at the 

12 end, those of you who have already read the 

13 proposed plan, certainly it represents in many ways 

14 a compromise. The purpose of tonight‘s meeting is 

15 to go over that in basically summary’form. 

16 What we’d like to have in terms of 

17 feedback is feedback in terms of how we look at the 

18 process. Are there things that we left out, 

19 considerations, technical considerations that we 

20 didn’t include in our analysis, assumptions that 

21 maybe are invalid. Basically do you see any flaws 

22 in our logic. With that in mind, a brief overview 

23 of tonight‘s presentation. 

24 I’m going to start off with a little 

. .  
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1 bit of a description of Operable Unit 5, sort of a a 
2 background description, more focused on the way it 

3 fits in with the other operable units in terms of 

4 volumes of waste, contaminated’soils in terms of 

5 OU-5, that’s what we’re talking about, and in terms 

6 of levels of contamination that exist in Operable 

7 Unit 5. Then I’ll move on to - -  That will be the 

8 overview, the contamination or the RI of Operable 

9 Unit 5. Then we, will move to how we determine 

10 cleanup levels in the operable unit, and then 

11 

12 levels. 

finally the path forward for using those cleanup 

13 Operable Unit 5 represents the soil 

14 and groundwater media at the site. It essentially 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

is the receiving end of all the past operations and 

discharges. 

meaning that we don’t have a waste unit there we 

have to remove and then treat and put back. We 

basically have contaminated soil. 

different than Operable Unit 1, which is the pits, 

or Operable Unit 4, which represents the silos. 

It’s not a source operable unit, 

So it’s a little 

Specifically Operable Unit 5 

represents the soil, the groundwater, perched 

water, surface water, sediment, flora and fauna. I 
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1 think most of you are familiar with this. It's 

2 been around the process for a while, but just to go 

-3 over it briefly. 

4 In terms of FEMP waste volumes, what 

5 does Operable Unit 5 mean to the site as a whole? . 

6 It represents about 60 percent of the FEMP waste in 

7 terms of contaminated waste. Operable Unit 3, 

8 which is roughly 6.6 percent of the waste by 

9 volume, this slide is a little deceiving in that 

10 Operable Unit 3, the pink area, is 6.6 percent, but 

11 then we have uranium and thorium residues, which 

12 are roughly 1.5 percent. Together we have about 8 

13 percent at Operable Unit 3. In contrast, Operable 

14 

15 representing the waste at the site. This is 

16 important because in terms of total radioactivity, 

17 Operable Unit 5 represents the smallest 

18 contribution, especially when we balance that off 

19 the total volumes. Roughly about 2 percent. 

Unit 1 is approximately 20 'percent by volume of 

20 Operable Unit 2 isn't shown, basically because it 

21 represents roughly .2 percent, so it would be 

22 basically incremental to the Operable Unit 5 waste 

23 volume, actually radioactivity increment. 

24 As you can see, the Operable Unit 3 
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materials in terms of uranium product, the legacy 

waste and the thorium waste represents around 50 

percent of the total radioactivity but only about 

8 percent of the volume. 

In terms of Records of Decisions and 

remedies that we've basically established so far, 

there's been four Records of Decisions that are 

either in process, I'm not completely sure of 

Operable Unit 2's status, but I believe we have 

four signed Records of Decision. 

We have a Record of Decision for 

Operable Unit 1, which is the waste pits, to 

excavate and ship to Envirocare in Utah. 

For Operable Unit 2, that's the 

soils, soils in the South Field area and connected 

with the flyash piles and the sewage sanitary 

landfill, that material will be excavated and 

disposed of on property. 

Operable Unit 3 ,  although disposition 

decision hasn't been determined, the decision to 

bring all the buildings down has, and we have an 

Interim Record of Decision on that. 

Operable Unit 4, which is the K-65 

silos, the high radium bearing waste, that will be 
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vitrified and shipped to 

Again, the 

the Nevada Test Site. 

purpose of tonight’s 

discussion is Operable Unit 5. In terms of that 

total radioactivity, where is that on the site or 

around the site? This aerial isopleth basically 

outlines the level of uranium contamination around 

the site at a concentration of between 5 and 20 

ppm, parts per million of uranium. As you can see, 

at those levels it extends off property to some 

degree, which resulted from the years of process 

operations and discharges from the roughly I guess 

two to three - -  well, I guess nine process plants. 

In terms of on property 

contamination, uranium contamination, the levels 

range between the southern portion of the property 

5 to 10 parts per million on average, there’s hot 

areas - -  I forgot my pointer, I apologize, but down 

in the South Field areas there’s concentrations 

that are fairly high, but on average the 

concentration is 5 to 10. The waste pit area, 

those areas that are anywhere from a hundred to a 

thousand, but on average around 10 to 20. The 

production area is roughly a hundred to 10,000 in 

places. 
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Formerly we used to have some 

contamination out near the incinerator that was 

fairly high, in the order of 25,000 parts per 

million. That soil has since been removed. So in 

terms of peripheral area of the site, we’re 

basically down around the 5 to 10 or the 10 to 20 

reading. 

In terms of groundwater 

contamination, depending on where youlre at, 

there’s various plumes, we have the 3 to 20 plume 

right here, represents the largest size, that‘s 3 

parts per billion, less than 20 parts per billion. 

In terms of 20 parts per billion plume, which is in 

green, the largest section of that is in the South 

Field area extending off-site. 

production area of Plant 6 we have a plume that is 

greater than 20. 

Within the 

I think in terms of maximum 

concentrations in the South Field we’re up around 

300 I believe. 
, .  

MR. CARR: Off-site 300, on-site 

about a thousand. 

MR. JENKE: On-site about a 

thousand. 

Given these levels of contamination 
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in the soil and groundwater, the goal, the 

objective of Operable Unit 5 was to determine or 

develop cleanup levels for these media, essentially 

surface soils and groundwater. The issue from the, 

I guess from the start was given that we have large 

quantities of soil that have concentrations of 

uranium in it anywhere from 5 to 10,000 parts per 

million on average across the site, we're probably 

looking at a hundred parts per million, how do we 

address that. We know background for uranium is 

around 4 parts per million in soil, there aren't 

any action levels in the regulations, EPA or state 

regulations that we can adopt and say this is what 

we're going to clean up the soils to at Fernald. 

We're basically given the process we have to follow 

under CERCLA and NCP and we have to develop cleanup 

levels. 

those cleanup levels is to make sure we remediate 

to health-protective levels for both the soil and 

the groundwater. 

A guiding requirement under developing 

In terms of the groundwater, we knew 

from the beginning that our really only option is 

to, one, restore it to its maximum beneficial use 

and, two, protect it in the future from the 
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continued or possible continued migration of 
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contaminants from the surface soil, those that are 

there now or those that we may leave in the future 

after we determine the cleanup level to make sure 

we don’t recontaminate the groundwater. Those are 

basically our guiding principles. 

With that in mind, we have basically 

two constraints or two needs to allow us to develop 

a framework for developing these cleanup levels. 

One is the need to address cross-media impacts, 

which I just touched on, which is the process by 

which contaminants, whether they be uranium, 

radium, thorium, or other contaminants, migrate 

through the surface soil and contaminate the 

groundwater. 

pathway in the future and in the present, and 

whatever cleanup level you achieve for or develop 

for soils, that number has to be protected for the 

groundwater in the future. 

It’s a possible or potential exposure 

The other need or requirement that 

allow us to set up this framework is a need to 

develop receptor-specific exposure levels. Given 

that we don‘t have a number that we can look up in 

the regulations, whether it be EPA regulations or 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 



15 

. .  
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

state regulations or DOE orders, or NRC regulations 

to say that we need to clean up uranium to this 

concentration. Instead EPA has developed a process 

for developing cleanup levels, so the site specific 

process. The reason for that is, depending on the 

level of use at the facility, ultimate use in the 

future, the cleanup levels will vary. So the 

process really calls for you to develop this 

receptor-specific exposure scenario framework. 

To do that we developed or postulated 

four different receptors: A residential farming 

receptor; an industrial/commercial worker receptor, 

similar to the workers that exist who are working 

on the site right now; a developed parkland 

receptor, developed parkland would be a situation 

where you had, you cleared the site off and you had 

picnic tables, you had a park, restroom facilities, 

you had possibly ball parks and swing sets and 

things like that; or an undeveloped parkland, which 

is basically green space with possibly hiking 

trails or a bike trail, maybe an extension of the 

Great Miami bike trail. 

Given those receptors, we had to 

develop ultimately land uses to go along with 
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1 them. Before we developed land uses, or I guess in e 
2 concert with developing land uses, we had a, we 

3 have a rule book that we have to follow for 

4 developing the cleanup levels, sort of a check 

5 point on the cleanup levels. A framework for 

6 determining whether levels are too high or too low, 

7 really actually for the most part too high. 

8 There's three parts to that rule book. The NCP is 

9 certainly the overall guiding process which 

10 establishes a risk range 10 to the minus 6 to 10 to 

11 the minus 4, which is an incremental lifetime 

12 cancer risk that someone could get from being 

13 exposed to the contaminants at the site. That's 

14 the risk range that we have to work within in 

15 developing the cleanup levels. 

16 Another criterion or rule book, 

17 component of the rule book which represents a lot 

18 of different standards and regulations and 

19 guidelines is what's called ARARs, which are 

20 applicable, relevant, and appropriate 

21 requirements. The ARARs really, in some cases they 

22 represent MCL's or specific cleanup levels, MCL's 

23 or maximum contaminant levels for a specific 

24 contaminant. In some cases they are specific for a 
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Contaminant. For uranium they're not, at least at 

the soils. And for other actions they represent 

standards or processes that you have to follow to 

implement the action. So there's a large number of 

ARARs that have to be factored into the decision. 

The last component of our rule book, 

which is really in part included under the risk 

range or the process for using the risk range as 

well as ARARs, is to evaluate or consider 

ecological effects. Ultimately the cleanup levels 

that we choose for the soil and groundwater have to 

be protective of ecological receptors that live in 

and around the site and may ultimately be exposed 

14 to contaminants. 

15 Given that rule book, the question I 

16 guess that certainly comes up in one's mind is how 

17 do you go from that rule book and these exposure 

18 scenarios and receptors to needing to know what the 

19 future land use is. Quite simply, cleanup levels 

20 vary with respect to future land use. As the level 

21 of activity on the site, the future use of the site 

22 goes up, cleanup levels go down. The reason for 

23 that is as the level of activity, i.e., something 

24 like farming occurs, you have a lot more exposure 
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to the contaminant,. The farmer is out plowing the 

fields, he's planting crops, there's just a lot 

more time outdoors in which to gain exposure. As 

that exposure goes up, his corresponding risk to 

contaminants goes up; therefore, cleanup levels, 

acceptable cleanup levels go down. . 

7 .  .On the opposite end is, would , 
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probably be a trespasser receptor, where a 

trespasser being an individual that maybe crosses 

or transverses the site a few times a year and has 

very minimal exposure. If you take those two 

receptors, it essentially establishes the range or 

the magnitude, the difference between cleanup 

levels within our land uses. 

More specifically in terms of land 

uses, we looked at four land use objectives, the 

first one being unrestricted use, which would 

correspond to the residential farmer. That's 

basically we clean the soil up to levels that would 

permit an individual to come on and farm the land. 

The fences are torn down, the buildings and 

everything are taken away, and basically the site 

is just released, no strings attached. 

* .  

The next, how should I say, level of 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 



19 

1 decreased activity would be land use objective 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

number two, where we released the outer peripheral 

area of the site and maintain the center portion of 

the site for a no access region. In that area we 

evaluated a couple options. We evaluated on-site 

disposal in a couple options or a couple ways or 

manners in that area. 

The third land use objective we 

looked at was essentially a restricted use of the 

outer portion of the site and then again no access 

in the center. So the difference between two and 

three is this would be a farmer and this would be 

some type of restricted use, such as a developed or 

undeveloped park or commercial/industrial scenario 

or a trespasser, something along those lines. 

Four would essentially be a fence 

around the entire property, which would, of course, 

correspond to the highest cleanup levels, the least 

amount of remediation, at least of the soils. 

In terms of, jumping back to 

groundwater, in tekms of the groundwater, I think 

we knew right away that, I think even the community 

and certainly EPA and Ohio, US EPA and Ohio EPA I 

think recognized right away there's not a lot of 
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1 option in the groundwater. As you can see from the 

2 earlier viewgraph on uranium contamination in the 

3 aquifer, it's a very large plume. The Great Miami 

4 Aquifer is rather large, as most of you, if not all 

5 of you, realize or know. The options for restoring 

6 or remediating the aquifer are somewhat limited. 

7 You basically have to pump and treat it. 

8 So up front we recognize that first 

9 we had to restore the aquifer to maximum beneficial 

10 use. Then we had to decide what level are we going 

11 to remediate the aquifer, are we going to remediate 

12 it to a risk space level of 1 times 10 to the minus 

13 4 or one times 10 to the minus 5 or one times 10 to 

14 the minus 6. As you I guess decrease or increase 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

your level of remediation to achieve levels such as 

10 to the minus 6, the amount of pumping and 

treatment that you have to do go up considerably. 

In addition to looking at risk, we 

looked at the use of maximum contaminant levels. 

For uranium we only have proposed numbers. 

proposed numbers have been on the books for some 

time. That's all we had and that's what we used. 

These 

Proposed MCL, maximum contaminant level for 

uranium. We decided based on the work that EPA had 
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1 done on coming up with that proposed number, as 

2 well as where that proposed MCL fell within our 

3 risk assessment process, we did look at risk space 

4 cleanup levels for the groundwater, we decided to 

5 go with the MCL. That established - -  by coming up . 

6 with 20, that established the contour of our 

7 plumes, which is why that graph earlier showed 20. 

8 It also established to a great extent how much we 

9 have to pump.and where the wells would be located. 

10 In any event, the really only option 

11 for the groundwater is to pump and treat. 

12 In terms of soil, at least 

13 conceptually one would think there's a lot more 

14 options. You could somehow put some type of cap on 
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it, in-place containment, that was examined. You 

could maybe theoretically, one would think you 

could maybe treat the soils in place, you could 

treat VOC's, volatile organic compounds, in place 

by stripping them, air stripping them or using some 

type of biological agents to break them down. 

Maybe something could be done with uranium. 

Unfortunately, there are no more options there. 

You can't eliminate radioactivity, you can't break 

it down. You can only move it around. So that 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 

Q@QiZ7 



22 

1 really didn’t prove very feasible. e 
2 We looked into washing, and those of 

3 you who have been involved in the process, there’s ‘ 

4 a lot of detail on it, just how hard we looked at 

5 soil washing, basically in the form or the process 

6 of removing the soil, running it through a process, 

7 multi-step process to wash uranium from it with 

8 using strong or weak acids and water to basically 

9 rinse it from the various fractions in which it 

10 resides within the soil, the clays, the silts, the 

11 sand. The problem with soil washing is we found 

12 it’s very expensive. I believe the numbers are 

13 roughly a factor of three greater. It doesn’t 

14 achieve the lowest cleanup level within the area of 

15 the production area, so it’s not - -  one could say 

16 

17 cleanup levels for uranium, and, three, we had 

18 concerns with its implementability, given that we 

19 

20 

21 of soil through it. That raised a lot of concerns 

22 with us in terms of the number of chemicals that we 

23 

24 

it’s not protected in terms of achieving all our 

have to start up this large process and we would 

have to run  approximately two million,cubic yards 

would have to bring onto the site in order to run 

the process, the length of time that it would take 
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to do it. All of these point to soil washing as 

not being very viable. 

The only option left, if you look at 

the top three in the feasibility study, the only 

option left was to excavate and dispose. Once we 

got to that point, we realized that with excavation 

disposition or disposal, the issue is really 

on-site or off-site. With that, we started looking 

at considerations for on-site and off-site 

ultimately, which became our remedy or our proposed 

remedy for  soil, is it on-site or off-site. Well, 

we looked at, consulted with, and listened to the 

Task Force recommendations for on-site disposal, 

we’ve attended and conducted numerous public round 

tables, open forums with many of the members of the 

public on the issue of on and off-site disposal. 

We‘ve had a lot of, as you can imagine, many of you 

realize, a lot of negative I guess feelings about 

on-site disposals. It wasn’t somethingmwe 

certainly preferred, but, nevertheless, we have 

considered numerous people’s input on the issue. 

We also looked at the availability, 

the uncertainty of .off-site disposal. Given that 

the action associated with Operable Unit 5 is going 
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1 to span probably 20 years, and the large part is 

2 due to length of time it is going to take to get 

3 the buildings down and out of the way in order to 

4 get to the production area soils. That's a long 

5 time frame in order to be sure or be, how shall I 

6 say, enthusiastic that we have disposal capacity 

7 there. There's concerns that have been expressed 

8 to us from the states of Nevada and Utah to us 

9 sending all of our stuff out there, as well as 

10 people along the routes. The cost of off-site 

11 disposal initially, given our cost numbers that we 

12 have today, are approximately twice the on-site 

13 disposal option, not quite twice. The cost over 

14 the long term were very unpredictable, uncertain. 
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Given those considerations, we 

basically came up with a proposed remedy which 

you'll see in the proposed plan. There's a number 

of components of the proposed remedy. This slide 

tries to I guess provide a summary of the more 

important ones. I believe the proposed remedy 

that's in your handout is, the language is slightly 

different than this one. This one was modified as 

of later this afternoon so it didn't get in the 

slides. We tried to convey a few more of the 
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factors. 

Ultimately, as I indicated earlier, 

our primary goal is the restoration of the Great 

Miami Aquifer, first and foremost. In terms of 

soils, we're going to excavate all contaminated 

soils down to our cleanup level. It's discussed 

under alternative 3A in the proposed plan. Those 

soils will be deposited in an on-property 

engineered disposal facility, those that meet the 

waste acceptance criteria for an on-property 

disposal facility. Soils that don't will have to 

be either treated or shipped off-site. 

We'll continue to look at 

technologies and innovations over the long haul to 

make sure this was the right decision. That's a 

tough, that will be a tough process. It will 

always have to be balanced of with protectiveness 

and its implementability and its practicality. 

And I guess to sum up the proposed 

remedy, we're going to try to maximize the release 

of the largest portion of the site for reuse. 

What's outlined in the proposed plan under 

alternative 3A is an undeveloped park scenario, but 

within that alternative there's a range of cleanup 
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levels associated with other receptors. 

NOW, within the rule book once again, 

the NCP allows us to go from 10 to the minus 6 to 

10 to the minus 4 ,  so essentially we, in terms of 

the ultimate land use, we can move between those 

receptors and still stay within the acceptable risk 

range and modify the ultimate use it's agreed to or 

desired I guess by the public down the road. 

The proposed plan in our draft Record 

of Decision when itls written up and sent into EPA 

will not pick a particular land use. That wasn't 

envisioned that that could be done at this time. 

Back to on-site disposal, and this is 

a slide that we put into our presentation just of 

late because of the numerous, I guess all the 

feedback we've gotten from the community on just 

how unfavorable on-site disposal is. I guess I 

wanted to touch on this a little bit because this 

is real important. In terms of uranium, and I 

mentioned this earlier, we take all the soils 

across the site and we excavate them down to our 

cleanup level, which under the proposed plan is 80 

parts per million for uranium, and we take all 

those soils together, we're going to have an 
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average concentration on a maximum end probably of 

100 parts per million uranium. It's essentially 20 

parts per million above our cleanup level. That is 

approximately one-tenth of the waste acceptance 

criteria for disposal in our on-property disposal 

cell, so essentially we have a tenfold safety 

factor there. 

In terms of what's the purpose of the 

on-site engineered disposal facility, we've had a 

lot of comments on that in terms of how big the 

buffer area is going to be, where the fence is 

going to be located, how high the fence is going to 

be, all very good questions. They're questions 

that we're not answering in the proposed plan, we 

haven't answered, nor will they be answered in the 

ROD. It's a process we want to get as much 

feedback as we can as we go through design. 

They're issues that need to be worked out at that 

time . 
The important point that I want to 

make.is the purpose of the engineered disposal 

facility isn,t to keep one from being exposed to 

the contamination in there from air pathway or 

direct radiation pathway, although it will do that 
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certainly, it will make it off limits, it will be 

monitored, there will be so many feet of cover on 

top with a liner, there will be a fence around it. 

The primary purpose for it is to protect the 

aquifer, to protect the migration of the 

contamination once you pile it all up in the soil 

from migrating through the top of the soil and into 

the aquifer and exceeding the MCL's. 

With that in mind, what are the 

concerns associated with off-site disposal. I 

touched on some of these earlier when we were 

talking about options of on and off-site disposal. 

There were transportation risks and logistical 

concerns associated with shipping this large a 

quantity of soil across the country approximately 

2,000 miles. There were uncertainties with the 

availability of off-site capacity for this large a 

quantity, given all the other things that are being 

shipped from this site from the other operable 

units. Once again, they represent by far the 

magnitude of radioactivity at the site. There was 

issues with the state acceptance on the receiving 

end. And.there are issues of cost. When we factor 

all those factors in, that's how we got to the 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 

(000444 



29 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

proposed remedy of on-site disposal. 

In terms of our path forward tonight, 

as Gary indicated earlier, the public comment 

period will end, it's scheduled to end May 31st 

unless a member of the public, the community would 

like to see it extended for some reason. If you 

do, tonight would be a good time to talk about 

that. We have received approval on the proposed 

plan for  Operable Unit 5, which is being handed out 

and I guess was distributed at the beginning of the 

comment period on May 1st from US and Ohio. 

So where we're at in the process 

right now is we're drafting up a Record of 

Decision, and we're planning, as long as the public 

comment period isn't extended, our plan is to 

submit that to EPA, US and Ohio, on July 2nd. What 

that will have in it is a more detailed description 

of the proposed remedy. It will have a more 

detailed description of the RI component, the 

remedial investigation component. It will 

basically be a formal document on the proposed plan 

that will ultimately establish the decision for 

Operable Unit 5. 

Attached to that document will be a 
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responsiveness summary, which will be formulated 

from all the public comments that we have 2 
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received. There will be responses to those ’ 

comments, and they will be attached in draft form 

and submitted to EPA for review and approval. 

With that, I am done. .I would like 

to at this time turn it back over to you, Gary. 

MR. STEGNER: Thanks, Rob. 

You see on the agenda the next item 

is comments by our regulators, so Jim Saric from 

Region 5, US EPA, if you would please lead it off. 

MR. SARIC: How is everybody doing 

this evening, all right? 

This remedy that has been proposed by 

DOE is one that’s been a long time coming. We’ve 

worked a lot directly with Ohio EPA, with DOE, with 

the Fernald Citizens Task Force, and we worked 

through a lot of these issues, as Rob talked about, 

the s o i l  washing and the different alternatives 

that were there. 

earlier drafts, earlier revisions, the various 

remedies trying to figure out what is the best 

thing to do with this material, this large volume 

of material at t h i s  hiahlv contaminated site that 

, .  

We spent a lot of time looking at 
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we have here at Fernald. 

When all was said and done, when we 

reviewed this document very critically and had lots 

of comments and had lots of meetings over our 

comments and what to do, we're very supportive of 

this remedy as it stands. 

This remedy is part of a large scale 

strategy. It's a protective remedy that includes 

both basically off-site disposal of the most 

contaminated materials on-site and then on-site 

disposal of the much larger volume of materials 

that are lower level contamination that's there. 

And the thing about this remedy, it's 

not limiting the land use I think here, but it 

actually provides some type of future vision to 

what the land use can be. As Rob said, it speaks 

for the undeveloped park, but there's other land 

uses that can come from this site if it so be it in 

the future, and that's not why we're here to make 

that decision on the ultimate land use, and I think 

it's the people in'the community who will make 

those decisions ultimately what happens there. 

And so I guess with that, you know, I 

think that we really encourage your comments here 
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1 tonight because they're a very important part of 

2 this remedy selection process. It is not complete, 

3 and we welcome all the comments that you have 

4 here. 

5 If you have any questions tonight, 

6 I'll be glad to answer them, and I'll stick around 

7 to answer those. But certainly this is part of a 

8 large scale remedy of the site, and I sit back and 

9 think about - -  I was involved in the site, I became 

10 involved in May of '91 was really when I got 

11 heavily involved, and this site has come a long way 

12 from the time which I think none of us really knew 

13 exactly what direction we were ultimately headed 

14 and we were studying the problem, studying the site 

15 and how many samples to take here or there, what 

16 are we going to do with this place. Ultimately I 

17 think we've moved forward towards cleanup and we 

18 have really tried to keep things rolling trying to 

19 clean this place up. I think we're moving towards 

20 that, we have direction, and certainly I'm very 

21 interested in everyone's input. 

22 With that, I'm done. Gary. 

23 MR. STEGNER: Thank you, Jim. Next 

24 we have Tom Schneider from Ohio EPA. 
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MR.'SCHNEIDER: Good evening, glad 

you all could make it out tonight. It's quite 

evident that you're all committed to the public 

participation process because you drove around the 

barricades that say don't go this way. We all 

drove through it too because we don'k know any 

other way to get here. We appreciate you being 

out, it's a good time to be involved in the public 

participation process at Fernald, and it is a time 

of moving forward and making decisions. It's the 

year of decisions; from about December of ' 9 4  and 

through December of this year we'll have made 

Records of Decisions for OU-4, OU-1, and OU-2 and 

OU-5, so we'll have the site pretty much wrapped up 

as far as decisions and how we move forward from 

here from now to the end of the year. So now is 

the time to be involved. If you're going to be 

involved, this is when the most impact can be 

made. So your comments now are most timely and 

have a significant impact on how we move forward 

with the site. 

, .  

With regard to OU-5, Ohio EPA 

supports the proposed or the preferred remedy. We 

think it's both protective and implementable, with 
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a lot of emphasis on implementable. Rob talked a 

little bit about potential problems with off-site 2 
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disposal. We think it is important to take our 

aggressive move forward and try to get this site 

off the books so that we can choose the tough 

decisions so we can move forward, and that's the 

on-site alternative for the large volume lower 

contamination materials. So the State of Ohio 

supports the preferred alternative, we think it is 

going to be protective. It takes into account 

what's been referred to on a number of occasions as 

the balanced approach, and that's what's really the 

important thing here. We're looking at this as the 

site-wide perspective, not just one operable unit 

at a time. You really have to keep in mind the 

whole size of the whole project, and as well on a 

national perspective you have to keep in mind that 

there are other people out there who have back 

yards just like we do. 

So, anyway, I just wanted to let you 

know that the State of Ohio supports it, and we 

really want your public comments and this is the 

document to do it on. Granted, this is the 

Reader's Diaest version of the much larqer FS that 
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has all the details in it, but we want to make sure 

you all have the opportunity, we put this nice 

little page on here so you can write your comment 

out, and we will pay for the postage to get it back 

to us. Probably the easiest way that's ever been 

developed for you to make your comments. You don't 

even have to turn them in tonight or figure out how 

to address it. 

myway, I look forward to your 

comments. Don't forget, the 31st is the last date 

to do that, and if you have any questions, you can 

chase me down after the meeting, my phone number is 

in the book. Thanks. 

MR. STEGNER: Thank you, Tom. 

I think now we'll move directly into 

the informal question and answer period. I think 

probably most of you are very familiar with what 

we're doing here at Operable Unit 5. If you still 

have questions, details you want clarified, main 

issues you want painted up more clearly, now is the 

time to do that, and we will proceed as -- you can 

use the microphone, you can holler them out, please 

if you do, ask make sure that you're loud enough so 

that the court reporter can get the questions. Now 
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you want to use the microphone, if you just want 
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. .  

holler them out, I would suggest somebody could 

start off with the first question. 

MR. JENKE: Can I interject just one 

thing before we get started, just so - -  I don‘t 

think I officially introduced all the panel. 

left is Kathy Nickel, she‘s with the Department of 

Energy at Fernald. We have Mark Jewett, who is 

with FERMCO. Dennis Carr is with FERMCO, and Bill 

Hertel is also with FERMCO. Between our panel here 

and Gary, I think we can answer your questions. 

On my 

M R .  STEGNER: Between the panel 

there, they can answer your questions I’m sure. 

Pam. 

MS. DUNN: I just have a couple 

quick ones. We can fax comments in on Wednesday, 

can’t we? 

MR. STEGNER: Yes, you can. 

MS. DUNN: How much time do we have 

after this before public meetings will start on the 

RDRA; I mean is there going to be a little bit of 

time where there won’t be any meetings or are those 

meetings going to get started right away? 

UNIDENTIFIED SPEAKER: Gary, aren’t 
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you planning to have a meeting on the 13th? 

MR. STEGNER: My sense is that I 

suspect we will start relatively soon, Pam. I 

think this is something the public has a great deal 

of interest in, the on-site disposal in 

particular. This is something we want to keep them 

apprised of exactly where we’re headed. So I think 

you can probably count on public involvement fairly 

early and fairly often for the foreseeable future 

on this. 

MR. JENKE: Johnny had a comment. 

MR. REISING: We had a meeting a 

couple of months ago on the R D  process. At that 

point in time we tried to explain that 60 days 

after finalization of the Record of Decision of 

OU-5, that is the signature by the agencies, that 

we’re required to submit our work plan to the 

agencies. 

of subsequent deliverables as far as design 

packages, and then, as you know, we hqve a 

relatively well-defined process to inform you when 

these design packages are going to be submitted and 

an opportunity to comment on that. 

days afterwards we will -- the RD will be 

That RD work plan will have a schedule 

So again 60 
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submitted, the agencies will comment on it, we will 

submit our work plan with the design packages, and 

you will have an opportunity to comment on that. 

MS. DUNN: We don’t get a break. 

M R .  WISING: Right. 

MR. STEGNER: Yes, sir. 

UNIDENTIFIED SPEAKER: What is the 

projected lifetime of the Miami aquifer? 

see that anywhere reading in the book. You’re 

basing your proposal on 1,000 years, and I’d like 

to know what’s the proposal on or what’s the 

lifetime of that aquifer system to be around? 

I didn’t 

MR. JENKE: To be around? 

UNIDENTIFIED SPEAKER: How long has 

it been there? 

MR. JENKE: It‘s been there since - -  

MR. HERTEL: It‘s been there for 

about 150,000 years. 

UNIDENTIFIED SPEAKER: You‘re only 

basing your plan for a thousand years and you’re 

putting it on top of the aquifer. 

MEZ. JEWETT: I think the key is the 

thousand years is really a target time frame that 

24 we have to design against. It’s kind of mankind’s 
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way of basically putting a number into an 

indefinite performing engineering structure, and if 

you can design for a thousand, that's kind of an 

engineer's way of saying this thing can perform 

indefinitely, it's a way of putting a time frame on 

indefiniteness, and that's how the regulation is 

developed. So it's not like we're planning at year 

1,000 for everything to fail. That is probably the 

key point. 

MR. STEGNER: Any other questions 

before we move into the break and then reconvene 

for the public comment period? 

MS. SCHULTE: The way I understand 

there is a law that prohibits a storage unit over 

the aquifer, and because of the fact that Fernald 

existed before this law went on the books, there's 

going to be a waiver for that, and my question is 

if this is a new site coming into view and was not 

a pre-existing unit, why does the EPA look at it in 

the same light to grant a waiver for this storage 

unit? 

MS. NICKEL: As you know, I think 

23 

24 

what you're referring to is the sole source 

prohibition as part of Ohio's solid waste 

Spangler Reporting Services 

PHONE (513) 381-3330 FAX (513) 381-3342 ccq4 33 



, 10 8 1  
40 

1 regulations. Originally the regulations were 0 
2 targeted at limiting new sources of contamination 

3 of the aquifer by encouraging sanitary landfills, 

4 new commercial disposal facilities to locate 

5 geologically appropriate places, not over an 

6 aquifer. A s  you know, our situation is really 

7 quite a bit different. We are already a source of 

8 contamination to the Great Miami aquifer, but our 

9 objective is to minimize or eliminate actually that 

10 source. For that reason, we view that in a 

11 different light. However, we did view that sole 

12 source prohibition as an applicable regulation to 

13 us. We took it really very seriously, but as Rob 

14 mentioned, we have an aggressive groundwater 

15 restoration component to our alternative that is 

16 going to carry a price tag.of $160 million with 

17 it. Clearly we're not interested in a proposed 

18 remedy that is going to put that aquifer at risk 

19 and at going through that effort of getting it 

20 cleaned up, but again, as Rob discussed, after we 

21 went through an evaluation of the alternatives, the 

22 on-site disposal facility really panned out to be 

23 the only option that we could insure its 

24 implementability as a practical alternative. 
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So with those reasons behind us, we 

went to EPA and requested a waiver. To get that 

waiver we had to demonstrate that our disposal 

facility would be as protective as if we had fully 

complied with that regulation, i.e., hadn't located 

there. So what we had to do was to provide some 

assurance that for that thousand year, i.e., 

indefinite period of time that the aquifer would 

not be impacted, and the way we did that was by 

eliminating the concentration of what could go into 

the cell. As Rob talked, about we have waste 

acceptance criteria of 1,030. What will go in 

there is actually almost 10 times less than that. 

If you have an opportunity to look in 

the back, we have columns more or less that show 

the liner and the cap design. It's a cap designed 

to funnel water away from the facility and to 

prevent infiltration into the facility, to prevent 

contaminants from leaving the facility. With that 

and also locating the facility on the site in the 

best geological area, where the on-site clay is the 

thickest, we were able to provide EPA with enough 

assurance that we would protect the aquifer. 

That's probably more of an explanation than you 
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M R .  JENKE: Can I add one thing to 

that in terms of, I think maybe Jim or maybe Tom 

would like to comment on it in terms of another 

site that was clean and exists on top of an 

aquifer, whether or not they would site it over an 

aquifer, a disposal facility over an aquifer, I 

believe they could answer the question or would 

answer the question that, no, it probably wouldn't 

be granted. I don't know if that was part of your 

question. 

MS. SCH[TLTE: That's exactly what my 

question is. If this was a different site, a new 

site being looked at, this would not be considered 

a good location for this because it's located over 

an aquifer. 

MR. JENKE: That's correct. 

MS. NICKEL: The difference is we're 

taking already a bad situation, . something that is 

already at risk to the aquifer and trying to 

improve it as opposed to trying to locate a new 

commercial disposal facility. 

MR. JENKE: Something that should be 

added to it is we could have provided the Ohio and 
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I guess US, both Ohio and US could go along with 

it, we could have proposed something such as a'cap 

that would not have required a waiver. What 

requires a waiver is the fact we're digging it up, 

putting it back down. 

MS. SCHULTE: But that would not 

have provided enough protection? 

MR. JENKE: That would have been 

less protective, certainly less protective than an 

engineered disposal facility. 

MS. NICKEL: And the big difference 

is if you're a new commercial disposal facility, 

you have options, you can go someplace else, you 

don't have to locate over an aquifer. Because 

we're already existing over the aquifer, we really 

don't have a choice, we have to do something with 

the facility we have at hand. 

MR. STEGNER: Any more questions 

before we break and reconvene for the formal part? 

Let's take a 10-minute break now and 

then. we' 11 reconvene, we' 11 change the 

configuration here. 

(Brief recess. 

24 MR. STEGNER: So far I only have two 
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folks who have asked to enter comments into the 

record tonight. Again, this is the formal part of 

the evening where your comments will be entered 

into the record. They will be responded to in the 

responsiveness summary section of our document. We 

would ask that for this part you use the microphone 

if you want to speak, and state your name, and if 

you have a.written comment that you want to submit 

also, please let me know and you can hand it to me 

after your comments. Also please remember that 

this period lasts until the 31st of May, so if you 

have comments you want to send me, fax to me 

between now and then, please feel free to do so. 

You do not have to speak tonight to have your 

comments entered into the record. 

So with that, Mr. Boudreau of the 

Cincinnati Health Department has asked that I read 

his comments, which I will do now. Mr. Boudreau 

endorses land use objective one, full unrestrictive 

use. This is the only means of insuring 

environmental stability and protecting the Great 

Miami Aquifer. The soil is contaminated with 

uranium at 100 times background levels to a depth 

of 20 feet. The highest level, 8,000 parts per 
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0 1 million, is 1600 times background level. 

2 

3 uranium solutions is 400 parts per million, which 

4 is 80 times background level. Another 11 square 

5 miles which is approximately two times background 

6 levels has all contributed to contamination of the 

7 %  Great Miami Aquifer. The radioactive half 1if.e of 

8 the uranium isotopes is 234 to 238 is 2.45 times 10 

9 to the fifth to 4.46 times 10 to the ninth years 

Contamination near processing facilities of acidic 

10 respectively (this is almost a million to many, 

11 many millions of years). The contamination of 

12 groundwater in the Great Miami Aquifer ranges from 

13 

14 

15 waste disposal area. The highest projected 

16 contamination levels in the aquifer will occur 

50 parts per billion at the former production area 

to 2100 parts per billion at South Field, a solid 

17 within 1,000 years. 

18 Consideration of Alternative 3A, 

19 engineered disposal facility (on-site) will place 

20 

21 

22 contamination over time. 

23 I also have a comment, and the 

24 gentleman had to leave, from Marvin W. Clawson. 

the Great Miami Aquifer at an unacceptable risk to 

introduction of additional radioactive material 
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His comment: I agree with remedial action for 

Operable Unit 5 is Alternative 3A. My concern is 

the 300 foot area around disposal cell should be 

planted in trees and fenced on outside of 300 foot 

area so it would make it difficult for a trespasser 

to enter the area. DOE should monitor area and be 

responsible for upkeep of disposal cell forever. 

I also have three other comments here 

which I will now read into the record. I formally 

submit the following comment -- no name associated 

with this. At a recent Fernald Citizens Task Force 

meeting, Mr. Willeke brought up the issue that 

Operable Unit 5 was using a proposed drinking water 

standard for uranium. Mr. Willeke further noted 

that the standard is expected to be finalized in 

the next year and is anticipated to increase from 

the current 20 parts per billion. I concur with 

Mr. Willeke’s position that the Operable Unit 5 

decision should permit the adoption of the final 

uranium drinking water standard when available. 

This approach is consistent with the 

recommendations of the task force and with the 

spirit and intent of federal environmental 

regulations. Such an approach provides adequate 
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protection to the aquifer and the public and would 

save the government in excess of $150 million. 

Such a savings must be taken seriously in these 

times of financial crisis at the federal level. 

Also attached, I formally submit the 

following comment: During the Operable Unit 2 

public meeting, a representative of Ohio EPA noted 

that the disposal facility would not receive 

hazardous waste. Of issue was soil containing lead 

from a firing range. 

11 At the October 15th Ohio EPA meeting, 

12 representatives of the agency again recommended 

13 

14 

that the public submit comments requesting a 

prohibition of hazardous waste in the disposal 

15 facility. For Operable Unit 5, again this appears 

16 focused on lead contaminated soil from a trap range 

17 

18 I question the sensibility of the 

and possibly some other soils containing’metals. 

19 Ohio EPA position. It is inconceivable that a 

20 disposal facility designed to contain uranium for 

21 

22 bullets and other metals. The Ohio EPA position 

1000 years cannot be designed to address spent lead 

23 presents an inconsistent message to the public. It 

24 cuts at the foundation of the disposal facility 
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1 concept; that of long-term performance. a 
2 At a recent Fernald Citizens Task 

3 Force meeting, waste acceptance criteria for the 

4 disposal facility were discussed. At this session 

5 .it was noted that criteria were being developed for 

6 uranium and a series of other contaminants. It 

7 would seem appropriate that these criteria address 

8 lead and other metals. 

9 In summary, I request that DOE 

10 develop waste acceptance criteria for all 

11 contaminants found in soil at the site. I further 

12 request that soil received at the facility be 

13 measured against these criteria, regardless of a 

14 regulatory label (i .e., hazardous waste) . This 

15 will provide a consistent message to the public on 

16 the disposal facility. 

17 And, finally, I submit the following 

18 comment: The Operable Unit 5 proposed plan notes 

19 

20 groundwater streams such that the llblendedll 

21 concentration is less than the federal drinking 

22 water standards. DOE needs to revise this 

23 position. 

24 Why does DOE feel it necessary to 

that treatment will be applied to wastewater and 
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spend hard earned taxpayer money to treat water for 

drinking and then dump it to the river. This is 

inconceivable in this time of shrinking budgets. 

We all need to tighten our belts. Here we need to 

simply abandon such an idea and treat only as 

necessary to protect the river (fish, et cetera) 

and recreational users of the river. Anybody using 

the river for drinking (Note: I don't know of any) 

would be required to treat the water anyway. 

Those were submitted into the record 

this evening. 

Now I have a request by Tom Renck to 

speak with Ross Area Merchants. Tom. You can use 

this microphone here or that one there, either 

one. 

MR. RENCK: I'm Tom Renck, I'm 

representing the Ross Area Merchants. I have seven 

points to make, and I am going to start off I think 

with my conclusion, which I think this needs to be 

taken as we're taking this whole thing, which is as 

citizens we trusted this group to clean it up and 

did not become actively involved until March 17th. 

We now at that point found out that there was a 

cover-up, and we've wrote a letter and the 
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1 merchants, which represents about 60 businesses in 

2 the local area, are opposed to this cell. We don't 
- 

3 feel it's a good long-term solution. 

4 You folks have been studying this for 

5 two years. We're given 30 days to comment on this, 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

we don't feel that's long enough. This is one of 

our busiest times in the year in this farming 

community. Everybody is out in the fields tonight, 

that's why there aren't people here that should 

have been here. So we would like to have another 

30 days to comment on this process. 

We feel that the Citizens Task Force 

is not representative of the local citizens. 

don't know where these folks came from. We 

understood that a lot of the people tried to get on 

here locally. We didn't have a lot of involvement 

because we thought it was going to be cleaned up, 

so we feel-that the Citizens Task Force does not 

represent us fairly. 

We 

Seems to be an awful lot of jargon 

usedin this, Operable Unit Number 5, on-site 

22 engineered disposal facility. We call this a dump, 

23 and I think when all this information is being 

24 given out to people, they're getting very, very 
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confused. I've involved about two months, and this 

is the amount of material that I've received to 

study, read, revise, look at. I mean this is not 

my job, and I'm overwhelmed. I have another 

cardboard box at home that I throw all this Fernald 

information in, and it's about two or. three foot 

high of stuff.that I can glean at and get rid up, 

but we're just overwhelmed, we're wore out, and I 

think that's part of the process, we get worn down 

trying to understand what's going on in our 

community. 

Last week I attended a meeting that I 

thought was important, same notification. Operable 

Unit No. 5 deals with 9,800,000 cubic yards of 

material. 

material. It's just a drop in the bucket, but the 

This thing dealt with 3,400 barrels of 

17 same process goes on, and the average citizen that 

18 gets involved just gets overwhelmed, and we've run 

19 out of time, we've run out of energy. 
, .  

20 . I  have.another document that has 30 

21 comments about the document Operable Unit 5 ,  so I'm 

22 

23 

24 

submitting the letter from the Ross Area Merchants 

in opposition to this and my 30 comments in 

writing, and I will hand this to Gary when I get 
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1 done. 0 - .. - . - _  - - 
2 MR. STEGNER: Thank you, Tom. 

3 Do we have anyone else wanting to 

4 speak. Edwa Yocum. 

5 MS. YOCUM: Edwa Yocum, Crosby 

6 Township resident,

7  I live in Crosby Township, where 

8 90 percent of the disposal cell will be in Hamilton 

9 

10 

11 

12 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

County. I support the alternative 3A. Also I have 

other comments such as place at least a 300-foot 

buffer zone around the entire disposal cell. 

10-foot chain link fence skirting the buffer zone, 

so this would protect the trespassers. 

Add a 

No off-site waste for disposal at 

Fernald. No long-term storage of off-site waste on 

Fernald site. 

Future ownership of Fernald site 

should remain in the hands of the federal 

government. 

No characteristic hazardous waste 

disposed in the cell, such as flammable, toxic, or 

corrosive. 

Groundwater should be remediated to 

the drinking water standard of 20 parts per billion 
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1 ‘or less. 

2 We need real time monitoring. 

‘ 3  Also continue to evaluate 

4 technologies that would increase protection to 

5 residents and community. 

6 No dilution of waste to meet waste 

7 acceptance criteria. Soils above 1030 to be 

8 shipped off-site. 

9 And I do support the US EPA’s waiver 

10 of siting criteria. 

11 In conclusion, the Fernald site 

12 beyond the disposal cell should become a wetland or 

13 sanctuary, and I believe in the balance approach 

14 for all DOE sites. Thank you. 

15 MR. STEGNER: Thank you, Edwa. 

16 Anyone else care to offer - -  Ann. 

17 MS. SCHULTE: I‘m Ann Schulte, I‘m a 

18 member of Ross Area Merchants Association and I am 

19 also a resident of -- 

20 UNIDENTIFIED SPEAKER: We can’t hear 

21 you. 

22 MS. SCHULTE: I’m Ann Schulte and I 

23 

24 a member of Ross Area Merchants Association. I’m 

am also a resident of Morgan Township and I am also 
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opposed to the public storage unit for two reasons, 

my main reason is because it's stored over an 

aquifer. We're talking about drinking the water 

for a vast number of people, and I feel this is a 

risk that doesn't need to be taken. I think we 

have looked at convenience over the health and 

safety of the community. 

Also the other concern I have is once 

this cell has been approved, how do we have the 

control of allowing outside storage or outside 

contaminants to come into the storage unit? 

There's a part of it that will say it's been at 

Fernald before, at some point it can come back here 

again, and I don't want to be a dump site for the 

rest of the community. Thank you. 

MR. STEGNER: Thank you, Ann. Any 

more comments tonight? Again be reminded that the 

comment period is over on the 31st of May. Gary. 

MR. STORER: I'm Gary Storer, Crosby 

Township resident and trustee. 

The northeast corner of the Fernald 

site is a relatively uncontaminated zone, and my 

idea is to locate the disposal cell - -  if there has 

to be one, I've got some thoughts about that in a 
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minute - -  if there has to be a disposal cell, it 

should be located over the production area. Waiver 

should be - -  we should seek a waiver to allow for 

this to happen. 

that could be usable, a usable strip from that 

northeast corner south to Wiley Road, future use, 

land uses for township use or residents or 

what ever. 

The main reason I feel this way is 

Over the production area there's 

already recovery measures in place to either clean 

up contamination that might leak into the aquifer, 

so those recovery measures are already in place. 

Even though the northeast corner has a layer of 

clay, I believe the layer of clay serves the same 

purpose as the recovery measures that are already 

in place over the production area. 

I'm opposed to the on-site disposal 

cell. I would be willing to take a risk of 

shipping'this stuff off-site until we're told we 

cannot do so. There are sites willing to take the 

contaminated materials. I also do not agree with 

the transportation risk that I've been told is 

associated with transporting this contaminated 

24 material off-site. 
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I also heard rumors, I haven't been 

able to trace down the facts yet, about shifting 

the disposal cell southward farther into Crosby 

Township. I certainly would be opposed to this 

also. I think if a disposal cell is also located 

on-site, that security needs to be beefed up 

on-site. 

carry arms, firearms. I think that would be a 

I know the security officers no longer 

9 necessity due to the recent hostilities that we've 

10 all heard about in the news directed toward the 

11 federal government. 

12 Thank you for this opportunity to 

13 express myself. 

MR. STEGNER: Thank you, Gary. I 

15 think it's important to note that Tom did ask for 

16 an extension of the comment period, and it's 

17 something that we can't unilaterally do, Tom. We 

18 will take it under advisement, and I would say the 

19 chances are extremely good you wiil get your wish 

20 on this, but I can't. state it right now, but we 

21 will get you a response to that very soon. 

22 MS. CRAWFORD: Will you let us know 

23 if they are going to indeed do that? That means we 

24 don't have to spend Memorial Day writing these 
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21 

22 

23 

24 

things. 

MR. STEGNER: Absolutely, we will 

let you know. 

MR. REISING: We will make a 

decision within a couple of days. 

MR. STEGNER: By your meeting this 

week you should know. 

MR. SARIC: Yeah, you can go ahead 

and take your 30 days. 

M R .  STEGNER: Thank you, Jim. That 

was pretty simple. 

right there. 

There's your approval authority 

MS. CRAWFORD: So we have until June 

30th now? 

M R .  SARIC: That's right, 30 plus 

one. 

MR. STEGNER: So enjoy your weekend 

everyone. 

to comment? Yes, sir. 

Do we have anymore individuals wanting 

M R .  KALLILE: My name is Jim 

Kallile, I'm with the Ohio Department of Health. I 

would like to say that based upon our point of 

view, we also endorse the alternative for building 

an on-site disposal cell, and we believe when you 

Spangler Reporting Services 
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17 

18 

consider the risks and costs involved with 

remediation of the entire site, we believe this is 

the appropriate remedy. 

MR. STEGNER: Thank you. Anyone 

else right now? 

Again, be reminded that now we have 

until June 30th to get your comments in. And also 

be reminded that the document, a form for comment 

is included in the proposed plan summary which are 

available in the back of the room. I thank you all 

for coming tonight. We appreciate your input.’ It 

is very valuable to us and all your comments will 

be responded to in the responsiveness summary. 

Thank you all very, very much. Be 

careful going home. 

- - -  

PUBLIC MEETING CONCLUDED 

- - -  
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C E R T I F I C A T E  

I, LOIS A. ROELL, RPR, the undersigned, a 

notary public-court reporter, do hereby certify 

that at the time and place stated herein, I 

recorded in stenotypy and thereafter had 

transcribed with computer-aided transcription the 

7 within (58) fifty-eight pages, and that the 

8 foregoing transcript of proceedings is a complete 

9 and accurate report of my said stenotypy notes. 

10 
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13 MY COMMISSION EXPIRES: LOIS A. ROELL, RPR 

14 AUGUST '12, 1997. NOTARY PUBLIC-STATE OF OHIO 
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AEA 
ALm 
ARAR 
AWWT 
BUSTR 
CAA 
CAMU 
CERCLA 
CFR 
COC 
CRARE 
CWA 
DFO 
DOE 
DOT 
EIS 
EPA 
FEMP 
FERMCO 
FS 
HDPE 
HEPA 
HWMU 
LDR 
MCL 
MCL 
MCLG 
MTR 
NAAQS 
NCP 
NEPA 
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Atomic Energy Act 
as low as reasonably achievable 
applicable or relevant and appropriate requirement 
advanced wastewater treatment [facility] 
Bureau of Underground Storage Tank Regulations 
Clean Air Act 
corrective action management unit 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
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Clean Water Act 
director’s findings and orders 
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feasibility study 
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National Ambient Air Quality Standards 
National Oil and Hazardous Substances Pollution Contingency Plan 
National Environmental Policy Act 
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National Priorities List 
Nuclear Regulatory Commission 
Nevada Test Site 
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Ohio Administrative Code 
Ohio Environmental Protection Agency . ::A 
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Ohio Revised Code ORC 
PAH 
PCA 
PCB 
PEIS 
PP 

PPb 
PPm 
PRG 
PRL 
RA 
RAC 
RCRA 
W S  
ROD 
SARA 
scs 
SDWA 
sowc 
SSOD 
STP 
SWMU 
TBC 
TSCA 
Tu 
UMTRCA 
USDA 
UST 
VOC 
WAC 

polycyclic aromatic hydrocarbon 
poly chloroeth ylane 
polychlorinated biphenyl 
programmatic environmental impact statement 
proposed plan 
parts per billion 
parts per million 
preliminary remediation goal 
preliminary remediation level 
remedial action 
Radiological Assessments Corporation 
Resource Conservation and Recovery Act 
remedial investigatiodfeasibility study 
record of decision 
Superfund Amendments and Reauthorization Act 
Soil Conservation Survey 
Safe Drinking Water Act 
southwestern Ohio Water Company 
storm sewer ou$all ditch 
site treatment plan 
solid waste management unit 
to be considered 
Toxic Substances Control Act 
temporary unit 
Uranium Mill Tailings Radiation Control Act 
U. S. Department of Agriculture 
underground storage tank 
volatile organic compound 
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B.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED REQUIREMENl'S FOR OPERABLE UNIT 5 

n;e tables in this appendix identi@ the chemical-, location-, and action-specific applicable or relevant 

and appropriate requirements (ARARs) for Operable Unit 5; two types of tables are provided for 

each. 

The first type (Tables B.l,  B.2 and B.3) identifies the regulations that may be an ARAR or a to,be 

considered (TBC) criteria for any anticipated remedial activities at the FEW, and includes: 1) an 
explanation of what the requirement is about, 2) identification as an ARAR or TBC, and 3) why it is 

an ARAR or TBC. Note that the requirements column in these tables provides only a summary; the 

regulation, statute, or Federal Register citation listed in the tables should be consulted for a full 
description of the requirement. 10 

The second type (Tables B.4.A through B.4.C) summarizes what will be necessary to comply with the 

11 

12 

requirements for the Operable Unit 5 selected remedy. TBCs (proposed requirements) are not 

included in these tables because, not being ARARs, they are not used to determine if the selected 

13 

14 

remedy will be in compliance with environmental regulations. 15 

F E R \ C R U ~ O D M I T X - B . M D ~ l ,  1995 11:57.m B-1 
000488 



FEMP-OSROD-4 DRAFT 
August 1,1995 

F l . T A B ~ l . 1 9 9 5  12:- B.l-1 



FEMP-OSROW DRAFT 
August 1,1995 

FER\CRUS\ROD\AEMV\PP-B\B1.TAB-I, 1995 1234pm B. 1-2 



E 
3 
B 

3 

8 
1 w 

FEMP-OSROD4 DRAFT 
August 1,1995 

E 
0 

, , , I I I I I  I 



0 c. 
f 

August 1,1995 

F E R \ C R U S l . T A B ~ l ,  1995 12- B. 1 4  

000484 



FEMP45ROD4 D m  
August 1,1995 



FEMP-OSROD-4 DRAFT 
August 1,1995 

FER\CRUSRODL4EMUPPB\B1.TAB~l,  1995 12:- B. 14 



FEMP-OSROM DRAFT 
August 1,1995 



70 87 
FEMP-OSROM DRAFI' 

August 1,1995 

B. 1-8 000988 



FEMP-OSROD-4 D W  
August 1,1995 



FEMP-OSROD-4 DRAFT 
August 1,1995 

FER\CRUWD--B\B1.TAB-l. 1995 12% B.l-10 



FEMP-OSROD-4 DRAFl' 
August 1,1995 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

Q 
0 

" .- 

u h 

9 

FER\CRUS\ROD\AEM\APP-BWl.TAB-l, 1995 12:- B.1-12 



Y 

P E R \ C R U 5 l R O D ~ - B l E l . T A B ~ l ,  1995 12- B.l-13 

FEMP45ROD4 DRAFT 
August 1, 1995 



n s g  n n 
J e. Y W 

FER\CRUSWOD\AEM\APP-B\B1.TAB-l, 1995 123+1 B.l-14 

FEMP-OSROD-4 DRAFT 
August 1,1995 



FEMP-OSROW D m  
August 1, 1995 

2 

c; 
a 
a# 
.- 
s 
B 
si 
e .- 

1 
e! 
8 
.- c. 
u s 



o 

~ \ C R I J ~ D ~ - B \ B I . T A B ~ l .  1995 12:34pm B. 1-16 

FEMPMROD-4 DIMFI‘ 
August 1, 1995 

.. . 



FEMP45ROD-4 DRAFI' 
August 1, 1995 ' 

c a- 

~ \ C R U S i R O D \ A E M \ A P P - B \ B l . T ~ ~ l .  1995 12- B.l-17 



FEMP-OSROD-4 D m  
August 1,1995 



FEMP-OSROD-4 DRAFT 
August 1,1995 

F W \ C I ( U S l . T - l ,  1995 12:- B. 1-19 
Oa 

c 

. .  



FEMP-OSROD-4 DRAFT 
August 1,1995 

FER\CRUSlROD\AEM\AW-B\BI . T A B w l .  1995 12:- B. 1-20 



FEMP-OSROD-4 DR4FT 
August 1, 1995 

FEFWRU~\RODMEMWPP-B\B~.TABUU~~ 29, 1995 741pm B.2-1 

0 

0 
z 
4 
.- e 
n 



70 8 1  
FEMP-OSROD4 DRAFT 

August 1,  1995 

e, 
Le c 0 

- 
.- .a 

2 

u a s 
d a 

c 
E 

? 
e .- 
E 

e 
0 .e 

3 
i3 

1995 1:41pm B.2-2 



F E R \ C R U S \ R O D W P - B W - ~ . T A B U U ~ ~  29. 1995 7:41pm B.2-3 

FEMP-OSROD-4 DRAFT 
August 1, 1995 

2 
C 

E 
E 
8 
a 

p! a 
8 

v1 

0 
> 1- 

v) 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

0. 

E 
3 W 
3 

g 

&i 
5 

8 
E 
E 

m a 
.P 

8 wl 

FER\CRUS\ROD\BLE2.TABUuly29, 1995 7:41pm 

&i 
E 0 
E 
E 

a 
8 
m 

0 .e 

8 m 

B.2-4 

70 8% 
. . .  



FEMP-OSROD-4 DRAFT 
August 1, 1995 

FER\CRU~WOD\AEM\APP-BU%~.TABUUI~~~, 1995 741pm 

(-JQ.0505 

B.2-5 



70 8 1  
FEMP-OSROD-4 DRAFT 

August 1, 1995 

FER\CRUS\ROD\B~2.TABWdy 29, 1995 7:41pm B.2-6 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

W 
ma 

rx; 

0 

3 
E 

F E R \ C R U ~ R O D ~ P - B ~ 2 . T A B U u l y  29. 1995 7:41prn o@oror 



FEMP-OSROD-4 DRAFT 
August 1, 1995 ' 

' FER\CRUS\ROD\AEM\APP-BU-2.TABUdy29. 1995 741pm 

e, 

2 
& 
0 
.d 

U 

B m 
0 0 
e, 
O 

C 

- 
I 

B.2-8 



August 1, 1995 

I 
e, 
5 

~\CRUS\ROD~P-B\B2.TABUuly 29. 1995 7:41pm B.2-9 . .  r 

O O O ~ T 0 9  



7 0  H 7  

FER\CRUSUtOD\AEM\APP-B\B2.TABUuly 29. 1995 7:41pm B.2-10 

FEMP-OSROD-4 D W  
August 1, 1995 



FEMP-OSROD-4 DRAFT 
August 1,  1995 

FER\CRUS\RODW-B\B2 .TABUuly  29. 1995 7:41pm B.2-11 

O(p--J,‘ir~~l 



e, 

2 

P 
0 
a 
.- - 

FEMP-OSROD-4 DRAFT 
August 1, 1995 

FER\CRU.~\ROD\AEM\APP-B\B~.TABUI~~ 29. 1995 7:41prn B.2-12 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

F E R \ C R U ~ \ R O D ~ P - B \ B ~ . T ~ ~ U ~  29, 1995 741pm B.2-13 



FEMP-OSROD-4 D W  
August 1 ,  1995 

F E R \ C R U S \ R O D V B ~ 2 . T A B U ~ . 2 9 .  1995 7:41pm B.2-14 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

~\CRUS\ROD~P-B\B2.TABuuly 29. 1995 741pm 

d 
CI m 
u < 0 

B.2-15 



L 
0 

FER\CRIJ~\ROD\AEM\APP-B\B~.TABUU~~ 3 1, 1995 6:27pm B.3-1 

4 
d u 
d 

FEMP-OSROD-4 Q.kW 
August 1, 1995 



FEMP-OSROD-4 DRAFT 
. August 1, 1995 

a 
2i 
C 
d m z 
e 

3 
d i! 

8 
d m 

v1 a 
e 0 

S 
L 

L. 
0 

0 

0 

e 
L rn 

L 

H 

3 

3 
0 - 
E. 
0 
L 

FER\CRU~\ROD\BW-~.TAEUI@ 3 1. 1995 627pm B.3-2 



FEMP-OSROD-4 7&8? D 
August 1, 1995 

n a 
vr x 

FER\CRU~\ROD\BW~.TAEWUI~ 3 1. 1995 6:27pm 

c 
2 e 
5 
0 



FJZMP-OSROD-4 DRAFT 
August 1, 1995 

~&R\\CRU~\ROD\BW~.TABUU~~~~.  1995 627pm B.3-4 



m 
VI c) .- 
2 c x 
e, 
* a 
5 
4 
0 
0 
VI s 

3 
3 rn 

VI a 
0 
E 
= 

.- - 
m 
rn 
8 .- 
2 
0 0 

FEMP-05ROD-4 DRAFT 
August 1, 1995 ' 

FER\CRUSiROD\AEM\APP-B\B3.TABVuly 3 1. 1995 6:27prn B.3-5 

.I . 



'~\CRU5U(oD~P-B~3.TABUuly3 1. 1995 6:27pm B.3-6 

FEMP-OSROD-4 DRAFT 
August 1, 1995 



70 8 1  
FEMP-OSROD-4 DRAFT 

August 1, 1995 

FER\CRUS\ROD\AEM\APP-B\B3.TAWuly3 1. 1995 6:27pm B.3-7 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

F€R\CRUS\ROD\AEM\APP-B\B3.TABWuly 3 1. 1995 6:27prn B.3-8 

\ 



.- 3 
e 
Q .- 

F E R \ C R U S \ R O D ~ P P - B \ & ~ . T A B U U ~ ~ ~  1. 1995 6:27pm B.3-9 

FEMP-OSROD-4 DRAFT 
August 1 ,  1995 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

h - 3  

0 
5 

h - 3  

F E R \ C R U S \ R O D ~ P - B \ B 3 . T A J N u l y 3 1 .  1995 627pm B.3-10 



F E R \ C R U ~ \ R O D U E B W ~ . T A B U U ~ ~ ~  1. 1995 627pm B.3-11 

FEMP-OSROD-4 D W  
August 1, 1995 

h h h h  
- e a r n *  G; 

.- 
E > 
0 0 
a = cc 
e, 

- 
5 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

FER\CRUSUtODMEMVd'P-B\B3.TABUuly31. 1995 6:27pm B.3-12 

000527 



FEMP-OSROD-4 -DRAFT 
August 1, 1995 

FER\CRU5WOD\AEM\ApP-B\B3.TABUuly3 1. 1995 6:27pm B.3-13 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

FER\CRUS\RODWP-B\B3.TABUuly3 I, 1995 627pm B.3-14 



FEMP-OSROD4 7oa D 

.- 

F € R \ C R U S \ R O D V B W 3 . T A B U u l y 3 1 ,  1995 6:27pm B.3-15 

August 1, 1995 



FEMP-OSROD-4 DRAFT 
August 1,  1995 

FER\CRUS\ROD\BW-3.TABUuly31. 1995 6:27pm B.3-16 



70 8 1  
FEMP-OSROD-4 DRAFT 

August 1, 1995 . 

FER\CRU~\ROD\BB~.TAL~UUI~ 3 I. 1995 627pm B.3-17 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

F E R \ C R U ~ \ R O D ~ P - B \ B ~ . T A E U U ~ ~  3 1. 1995 6:27pm B.3-18 



FEMP-OSROD4 DRAFT 
August 1, 1995 

E w 

x 

... . 

FER\CRU~WOD\AEM\APP-B\&~.TABWU~~~I. 1995 6:27pm B.3-19 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

L 2 B 
2 

5 
3 
8 
'El 
8 

B 

1) .- 
L 

E 
.- 

c 
m 

0 m 
c .- 
C .- 
.d E 
0 
U 
0 
0 
c) v1 

i 
a e 0 
m r 
.- Y 

e 

6 
0 
C 
0 0 
L 

0 c 
a 

- 
Y 

U 
C 
* &  

a 5  
2: 
S E  

~\CRUSUrOD\BW3.TABUuly3 1. 1995 627pm B.3-20 



~\CRUS\ROD\AEMV\PP-B\B3.T~Uuly3 1. 1995 6:27pm B.3-21 

FEMP-OSROD-4 DRAFT 
August 1, 1995 

-0 
C m 
0 0 
C m 
C 0 
C 
4 

.e s 

c 
wl 
E 
0 .- 
c) 

a 0 

c: 
-0 
C m 
x 
cd 
V 
I. 

d - 
- - .- 

2 
e v) 



FEMP-OSROD-I DRAFT 
August 1, 1995 

~\CRUSU~OD\AEM\APP-B\B~.TABUU~~~ I. 1995 6:27pm B.3-22 



lXR\CRUSWOD\AEMV\PP-B\B3 TABUuIy 3 1. 1995 6: 27pm B.3-23 

FEMP-OSROD-4 D W  
August 1, 1995 

. .  ~. 



L 
0 - 

U 
C 
m 

FEMP-OSROD-4 DRAFT 
August 1,  1995 

e 

FER\CRUS\ROD\AEM\APP-BW-3 .TABUuly 3 I. 1995 6:27pm B.3-24 



70 877 
FEMP-OSROD4 D W  

August 1, 1995 

-0 
C a 

FER\CRUSiRODWP-B\B3.TABVuly31.  1995 627pm B.3-25 300540 



FEMP-OSROD-4 DRAFI' 
August 1, 1995 

FER\CRUS\RODV\EM\APP-B\B~.TABVU~~~I. 1595 6:27pm B.3-26 



FEMP-OSROD-4 DRAFT 
August 1, 1995 

F€R\CRUS\ROD\AEM\APP-B\B~.TABWU~~~ 1. 1995 6:27pm B.3-27 



FEMP-SROD-4 DRAFT 
August 1,1995 

9) 

4 
c) 

e 0 
E 
E 
8 
8 m 

000543 



FEMP-5ROD4 DRAFl' 
August 1,1995 

F E R \ C R U S T A B ~ l ,  1995 11:- B.4.A-2 8 6) 54.4 



FEMP-5ROD4 DRAFIT 
August 1,1995 

~~ 

0810545 

a 

a 

a 



FEMP-SROP.4 D 
August 1,1995 

J 
E 
a2 
0 

3 
1 a 
!3 

d 
u 

p1 z 
C 
0 

P 
E 
a 

H 
P 
i5 
B 
h 
IT 
@ 

it 
7 
i 
i 

r( 

1 

c 

s 

a2 n 

P 
I 

I 

FER\CRUS\ROD\AEMUPP-BWSB.TM@31.1995 8 : 5 q m  B.4.B-2 



FEMP-SROD-4 DRAFT 

d 

B.4.B-3 



- 

3 c 
.s 
c) 
6 

3 

-8 s 

T 

FER\CRUROD\APmAPP-BkSB.TABIJu3131. 1995 8:59pm B.4.B-4 

FEMP-SROD-4 DRAFT 
August 1, 1995 



FEMP-5ROM DRAFT 
August 1,1995 

m m 
a 
9 
s1 
A x 
d e m 

3 
FER\CRUSRODMEMAPI-BSSC.TWAugmtl, 1995 11:32rm B.4.C-1 



FEMP-SROD-4 DRAFT 
August 1, 1995 

d 

B.4.C-2 

$ E 
O 
D 

2 
O 0 

a B 
2 
3 

B 
(r ." 



FEMP-SROD-4 DRAFT 
August 1, 1995 

. B .4. C-3 000551 



W 
v) 

Q 

v) 
VI 

v) 

0 

B 

r4- 

B 

'9 

4 x 

3 

v) 
d 
l- m 

0 

FER\CRUS\ROD\APmAPP-B\BIC.TAB/Aqpmtl, 1995 ll:32an B.4.C-4 
1 

* 
0 c 
rl 

m 
l-l 

4 
3 
I- m 

FEMP-SROD-4 DRAFT. 
August 1,1995 



FEMP-ZROD4 DRAFT 
August 1,1995 

8 E 



FEMP-5ROD-4 DRAFT 
August 1,1995 

$ 
Q 
8 
8 
G 
5 

" 

b 
c 0 
Y 

I 0 
U c 
6 
D a 

F E R \ C R U W D ~ - B \ B S - C . T A W A ~ l ,  1995 ll:32.m B.4.C.6 
000554 



FEMP-SROD-4 DRAFT- 
August 1,1995 

c 
ol 

E 
e 

E 

!i 
2 

5 

n 

c 
M 

e 

5 
n 
r( Y 

9 
v) 

r- 
VI 

U 
4 0 

B .4. C-7 



rp 

CI 

d 
p 
g 
P 

LI 
0 
C .s m 

.9 
E 
Bl 
h 0 
c 

Q -e 

oc 5 

F E R \ C R U S B W S - C . T A B l ~ l .  1995 ll:32.m B .4.C-8 

FEMP-5ROD4 DRAFT 
August 1, 1995 

8 
E 




