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State of Ohio Environmental Protection Agency 

Southeast District Office 

2195 Front Street, Logan. Ohlo 43138 

- --___ 

TELE (6141 385-8501 F M  (614) 3356490 

Ms. Janie Croswait 
U.S. Department of Energy, 
Environmental Information Center 
505 West Emmit Street, Suite 3 
Waverly, Ohio 45690 

Dear Ms. Croswait: 

Attached is the Ohio Environmental Protection Agency's Decision Document for the X-611A 
Lime Sludge Lagoons. Please include this document in the Information Center for public 
review. 

If you have any questions, please call. 

Maria'Galanti 
Site Coordinator 
Division of Emergency and Remedial Response 
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DECLARATION STATEMENT 

SITE NAME AND LOCATION 

U.S. Department of Energy .. 

Portsmouth Gaseous Diffusion Plant (PORTS) 
X-611A Lime Sludge Lagoons Solid Waste Management Unit 
Piketon, Ohio 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for the Portsmouth Gaseous Diffusion Plant 
(TORTS), X-611A Lime Sludge hgoons Solid Waste Management Unit (SWMU), on the US. Department of 
Energy (U.S. DOE) Reservation in Piketon, Ohio. This action was chosen in accordance with the Resource 
Conservation and Recovery Act (RCRA) of 1976, the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization Act 
(SARA) of 1986, and to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP), and the Hazardous and Solid Waste Amendments (HSWA) of 1984. This decision is based on the 
administrative record for this response action. The U.S. DOE site is being cleaned up under a Consent Decree 
between U.S. DOE alld the State of Ohio, and an Administrative Order by Consent (AOC) signed by U.S. DOE 
and the United States Environmental Protection Agency (US. EPA). Both legal agreements were signed in 1989. 

Documentation for the selection of this remedial action is contained in the administrative record 
maintained at the Environmental Information Center in Waverly, Ohio. The specific documents include but are 
not limited to the Qudrun/ 1VDrafr Final R F I  Report (Quadrant IV RFI) (DOE 1994a), the Bnreline Ecological 
Rirk Assessmenr @ERA) (DOE 1994b), the X-611A Drug? Cleanup Altemafives StudyKorrective fifeurures Shrgv 
Repon (DOE 1994c), the Ohio EPA Md U.S. EPA Preferred Plan (Preferred Plan) (Ohio EPA and U.S. EPA 
1999, and other documents contained in the adrninisaative record file for this response action. The most current 
Administrative File Index is provided in Appendix A of this Record of Decision (ROD). 
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ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from the X-611A Sludge Lagoons, if not addressed 
by implementing the response action selected in this ROD, may present a current or future risk to public health, 
welfare, or the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

The X-611A Lime Sludge Lagoons are in the eastern portion of Quadrant IV of the PORTS site. The 
principle threat identified at  this SWMU is from possible ingestion and dermal contact with sludge contained in 
the lagoons. The remedial action selected for the X-611A Lime Sludge Lagoons fits into the overall cleanup 
strategy for the PORTS facility by eliminating the exposure pathways that may present a current or future risk 
to human or ecological receptors. Remedial actions performed at the PORTS facility are coordinated to achieve 
overall risk reduction and complete remediation of the site. 

The major components of the selected alternative include: 

Placement of a minimum 2-ti-thick sloped soil cover over the north and middle lagmns. The soil cover 
will be contoured to divert surface water away from the north and middle lagoons. 

Placement ofa  minimum 2-f-thick soil cover over the south lagoon. Shallow water is expected to pond 
on the surface of the lagoon. 

Placement of material to facilitate the deposition of soil on the sludge and enhance sludge stability may 
be required. 

Development of a prairie habitat on the soil cover placed over the north, middle, and south lagoons. 
Prairie vegetation that grows in wetter areas may he cultivated in portions of the south lagoon to 
accornniodate the shallow accumulation of wdkr expected on the lagoon surface following implementation 
of the selected remedy. 

Construction of a soil berm outside the northern boundary of the north lagoon to facilitate shallow 
accumulation of water in this low-lying area. 

Groundwater monitoring to emure that no  contaminanE of concern (COCs) are migrating to the 
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STATUTORY DETERMINATIONS AND REMEDY SELECTION STANDARDS 

The selected remedy rneetS !he CERCLA shtutory determinations becaw it is protective of human health 
the environment, complies with federal and State of Ohio requirements that are legally applicable or relevant 

and appropriate to the remedial action, and is cost-effedve. This remedy uses permanent solutions and 
alternative treatment technologies or resource recovery technologies to the maximum extent practicable for this 
site. However, becaw treatment of the sludge, which presents the principal threat at this site, was not found to 
be practicable, this remedy does not satisfy the statutory preference for treatment as a principal element. 

The selected remedy complies .kith RCRA remzdy selection standards because it protects human health 
a d  the environment; wntrok the wcrce of rek!aE iQ as to reduce or eliminate, to the extent practicable, further 
rel- that may pose a thrcat to human h-alth and the environment; and complies with applicable standards for 
management of wastes. Media cleanup levels were not eswblished for this remedy because it is a containment 
remldy. Other factors considered are discussed below. 

Implementation of the soil cover will protect human health and the environment by eliminating exposure 
pathways and controlling the source of potential releases from the SWMU. The selected remedy is 
implementable, cost effective, and is zxpected to provide both long and short-term effectiveness. "he selected 
remedy will not reduce the toxicity, mobility, or volume of the sludge by 2eahnent, because no treatment of 
sludge will occur; however, the mobility of contaminants contained within the sludge is expected to be reduced 
by limiting infiltration and potential contaminant transport. 

This remedy will result in hazardous substances remaining on site above health-based levels; therefore, 
a review will be conducted no less often than every 5 years after commencement of the remedial action to ensure 
that the remedy continues to provide adequate protection of human health and the environment. 
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DECISION SUMMARY zil 

1.0 SITE NAME, LOCATION, AND DESCRIPTION 

The PORTS facility was constructed between 1952 and 1956 and is owned by U.S. DOE. The active 
portion of the PORTS plant occupies approximately 1,ClLM acres of a 4 , W a c r e  U.S. DOE reservation in south 
central Ohio, approximately 80 miles south of Columbus, 20 miles north of Portsmouth, and 1 mile east of U.S. 
Route 23, near Piketon (Fig.1). The immediate region surrounding the site consists of Pike County, Scioto 
County, Jackson County, and ROSS County. Approximately 24,250 people reside in Pike County (Energy Systems 
1993), and scattered rural development is typical. Piketon is the nearest town, approximately 5 miles north of 
the facility on U.S. Route 23. Piketon had an estimated population of 1,717 in 1990. The county's largest 
community, Waverly, has approximately 4,500 residents and is situated 12 miles north of the facility. 

Land within a 5-mile radius of PORTS is primarily undeveloped, including cropland, woodlots, pasture, 
and forest. This distribution includes approximately 25,000 acres of farmland and 25,000 acres of forest. R e r e  
is approximately 500 acres of urban land within the same radius (Energy Systems, 1993). 

The PORTS facility occupies an upland area of southern Ohio with an average land surface elevation of 
670 feet above mean sea level. The terrain surrounding the plant site consists of marginal farmland and wooded 
hills, gewrally with less than 100 feet of relief. The plant is located within a mile-wide abandoned river valley. 

The geology of the PORTS plant site consists of unconsolidated material overlying bedrock formations. 
The unconsolidated material is bown as the Teays formation. The .Teays formation is composed of two 

members, the Minford silt and clay (Minford), and the Gallia sand and gravel (Gallia). 'The bedrock formations 
underlying the Teays formation are, in descending order, the Sunbury shale, the Berea sandstone, and the Bedford 
shale. 

For purposes of the RCRA Facility Investigation (RFI), the PORTS facility has been separated into four 
quadrants (Fig.  2). Each quadrant roughly corresponds to the uppermost groundwater flow paths beneath the site. 
The PORTS groundwater system includes two water-bearing units, the Berea Sandstone bedrock and the 
unconsolidated Gallia, and two aquitards, the Sunbury Shale (Sunbury) and the unconsolidated Minford. 
Although the Minford silt d e s  not transmit groundwater as readily as Gallia, the basal silt portion of the Minford 
is generally grouped with the Gallia as part of the uppermost water-bearing unit at  the PORTS site. 
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Creeks and holding ponds are the most important surface water features at the PORTS plant site. The 
PORTS site is drained by Little Beaver Creek, Big Run Creek, the West Drainage Ditch, and the unnamed 
southwest drainage ditch. Sources of water for the surface water flow system include precipitation runeff, 
groundwdter discharge and effluent from plant processes. All surface water from the plant site eventually drains 
into the Scioto River which flows north to south approximately 1 mile west of the plant. The Scioto River is 
approximately 120 ft. lower in elevation than the PORTS site. 
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

The principal process at the PORTS facility is the separation of uranium isotopes via gaseous diffusion. 
PORTS has been in operation since 1954 and currently enriches uranium for electrical power generation. Prior 
to 1992 some of the enriched uranium was generated for utilization by the U.S. Navy. The United states 
Enrichment Corporation (USEC) assumed responsibility for the uranium operations at PORTS on July 1, 1993. 
Support operations include the feed and withdrawal of material from the primary enrichment process, water 
treatment for sanitary and cooling purposes, decontamination of equipment removed from the plant for 
maintenan~e or replacement, recovery of uranium from various waste products, and treatment of sewage wastes 
and cooling water blowdown. The construction, operation, and maintenance activities performed at the PORTS 
facility generate inorganic, organic, and low-level radioactive wastes, some of which have heen stored or disposed 
of on site resulting in releases to surrounding media. 

In 1989, U.S. DOE and the state of Ohio entered into a Consent Decree that outlined the requirements 
for handling hazardous waste generated at the PORTS facility and for conducting investigation and corrective 
measures studies at  the site. US. EPA and U.S. DOE entered into a similar agreement, the AOC, in September 
1989. This agreement was negotiated between U.S. EPA Region V and U.S. DOE. The AOC requires that the 
PORTS facility conduct a RCRA Facility Investigation (RFI) and a Corrective Measures Study (CMS), select 
remedies, and implement them according to a Corrective Measures Implementation (CMI) plan. A schedule is 
attached to each agreement outlining a submittal schedule to Ohio EPA and U.S. EPA for documents pertaining 
to the investigation and corrective measures studies. 

The AOC and Consent Decree require corrective action based on the requirements of RCRA. In 
addition, the AOC states that CERCLA requirements must he incorporated into the corrective action process. 
In areas where the AOC and Consent Decree are not specific, regulations and guidance under RCRA statutes are 
used. In specific instances where RCRA provides no guidance, the provisions of CECRCLA are used, as 
appropriate. 
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2.1 HISTORY OF X-611A LIME SLUDGE LAGOONS 

The X-611A lagoons are in the eastern portion of Quadrant IV near PORTS plant coordinates N 13, 
E 11.5 (Fig. 2). The lagoons are situated along the west side of Little Beaver Creek approximately 1,ooO fi 
east of the X-611 Water Treatment Plant. 

The X d I I A  SWMU consists of three unlined sludge retention lagoons constructed in 1954 (Fig. 3). 
The lagoons are referred to as the north, middle and south lagoons. Together they cover a surface area of 
approximately 18 acres, and have a maximum combined volume of approximately 295,000 yd'. 

The lagoons were constructed in a low-lying area that included Little Beaver Creek. To accommodate 
consmction of the X-611A lagoons, approximately 1,500 ft of Linle Beaver Creek was relocated to a new 
channel just east of the current lagoons. Unconsolidated material cut from the construction area was used to 
form the elevated earthen dikes that make up the sides of the lagoons (Fig. 4). Construction documents suggest 
that the majority of the unconsolidated material that was overlying the Sunbury in this area was used to 
consmct the earthen dikes; therefore, i t  is believed that the Sunbury forms much of the bottom surface of the 
X d l  1A lagoons. In general, lagoon depths range bztween 12 and 14 feet, and depths generally increase from 
west to east. 

Between 1954 and 1960, the X-611A lagoons received waste lime sludge from the X-611 Water 
Treatment Plant. Between 1956 and 1957, the X-61 lA  lagoons also received recirculating cooling water and 
contaminated h e  sludge resulting from chromate reduction activities performed in storm sewer "L". Receipt 
of waste h e  sludge from the X-611 Wastewater Treatment Plant was discontinued in 1960; subsequently, the 
process lines were disconnected. Currently, the only source of influent at X d l l A  is direct precipitation. 
Surface drainage in the X d l I A  area is controlled by the lagoon dikes and Little Beaver Creek. Surface water 
discharge from the Xd11A lagoons to Little Beaver Creek is controlled by weir plates in each of the three 
lagoons. These three discharge points are monitored as NPDES discharge points. Surface water runoff from 
areas adjacent to the lagoons directly enters Little Beaver Creek. 

Sludge in the X d l l A  lagoons consists primarily of white, saturated lime. Sparse, grassy vegetation 
has become established in the western portions of all three lagoons, and the eastern portions of the lagoons 
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contain shallow surface water. These areas are frequented by migratory waterfowl and other biota such as 
deer and turtles. 

In October 1995, approximately 10 acres of land south of the X-611A lagoons were delineated as a 
jurisdictional wetland by the U.S. Army corps of Engineers. Approximately 0.4 acres of this wetland is 
between the south boundary of the X-611A lagoons and LittIe Beaver Creek. The remaining 9.6 acres of 
wedand habitat are south of Little &aver Creek. -. 

Phase 1 of the Quadrant IV RFI (which includes the X d l l A  SWMU) was conducted between 
kcember  1992 a d  April 1993. Phase II of the investigation was conducted between February 1994 and July 
1994. Additional sampling of the sediments to determine the extent of PCB contamination in the middle lagoon 
&chromium contanination in the north lagoon was conducted in July 1994. In order to confirm the previous 
results for chromium and PCBs, the Ohio EPA sampled the north, middle, and south lagoons in mid- 
September 1994. Sampling activities results are discussed in Section 5.0 of this report. 

2.2 ENFORCEMENT ACTIVITIES 

Receipt of waste lime sludge from the X-61 I Wastewater Treatment Plant was discontinued in 1960; 
subsequently, the process lines were disconnected and the only influent has been direct precipitation. No 
RCRk or CERCLA enforcement activities have been performed at this SWMU. 

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The Ohio EPA and U.S. EPA rely on the public to ensure that each remedial alternative selected at 
PORTS meets the needs of the local community, in addition to being an effective solution to the problem. 

The Preferred Plan for the PORTS X-611A Lime Sludge Lagoons was released lo the public in 
December 1595. This document is available to the public in the administrative record, maintained at  the 
Environmental Information Center, 505 West Emmitt Street, Suite 3, Waverly, Ohio. Notice of the 
availability of the Preferred Plan was published in the Pike Couniy News Watchman January 3, 1996. A public 
comment period was held from January 2, 1996, through March 15, 1996, during which time the public could 
obtain further information or offer comments on the Preferred Plan. 
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Ohio EPA and U.S. EPA formally presented the preferred alternative at the February 6 ,  1996, public 
meeting. At this meeting, representatives from U.S. EPA and Ohio EPA discussed the RCRA Facility 
Investigation 0, CASICMS, and Preferred Plan, and answered questions and received comments related 
to the X-611A Lime Sludge Lagoons and the remedial alternatives under consideration. Responses to 
significant comments, criticisms, or new data received during the comment period and public meeting are 
included in the "Responsiveness Summary," which is presented in Part 3 of this ROD. 

This decision document presents the selected remedial action for the X-611A SWMU. This action was 
chosen in accordance with the Resource Conservation and Recovery Act (RCRA) of 1976, the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986, and to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), and the Hazardous and Solid Waste Amendments 
(HSWA) of 1984. This decision is based on the administrative record for this response action. 

All documents leading up to the Preferred Plan have been available for public review and comment 
prior to selection of this remedy. Documents issued before the Preferred Plan include, but are not limited to 
the Quadrant WDraji Final RFI Repon (DOE 1994a), the Baseline Ecological Risk Assessment (DOE 1994b), 
and the X-611A Draji CASKMS Repon (DOE 1994~) .  

4.0 SCOPE AND ROLE OF T H E  RESPONSE ACTION 

The PORTS facility has been separated into four quadrants that roughly correspond to groundwater 
flow paths within the uppermost water-bearing unit beneath the site. Each quadrant contains multiple S W M U s  
and a diverse range of environmental media (i.e., soil, sediment, groundwater, etc.). Media within the 
SWMUs have been analyzed to determine if contaminants are present at concentrations that may present a 
threat to human health or the environment. 

The scope of remedial actions implemented at the PORTS facility is to eliminate or reduce (to 
acceptable levels) any risks to human health or the environment posed by releases and/or potential releases of 
contaminants from the SWMUs at PORTS. SWMUs at the PORTS facility are in various stages of the 
remedial action process; however, remedial actions performed at the SWMUs are coordinated to achieve 
overall risk reduction and complete remediation of the entire facility. It  is also desirable that remedial actions 
implemented restore and enhance the areas being remediated. 
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The X411A SWMU is in Quadrant IV. The principle threat identified at this SWMU is from possible 
ingestion and dermal contact with sludge contained in  the lagoons. The remedial action selected for the X - 6 1 1 ~  
Lime Sludge Lagoons fits into the overall cleanup strategy for the PORTS facility by eliminating the exposure 
pathways that may present a current or future risk to human or ecological receptors. The selected remedy also 
ad&- the potential for contaminant release and off-site migration. In addition, implementation of the selected 

remedy would restore and enhance the semiaquatic area at X-61 IA. 

5.0 SUMMARY OF SITE CHARACTERISTICS 

Several investigative studies were conducted to determine the nature and extent of contamination within 
the X411A SWMU. These investigations focused on the following areas and media: 

sludge contained within the lagoons; 
shallow and deep soil immediately surrounding the lagoons; and 
groundwater potentially impacted by X-61 IA.  

This siunmary of X411A investigations highlights important data collected during the Quadrant IV RFl 

and other sampling events. This section is not intended as a substitute for the Quadrant IV RFI report, the 
X d l l A  CASKMS report, or any other reports detailing the findings of sampling events conducted at this unit. 

For more detailed information on X-611A sampling activities and results, please refer to Section 4.3.9 of the 
Quadrum NDmJ Final RFI Report (DOE 1994a), pages 79-86, and the "Results of Supplementary Sampling and 
Analysis" located at the back of the X-611A Draft CAS/CMS Repon (DOE 1994~) .  

5.1 POTENTlAL SOURCES OF CONTAMINATION 

Sludge is the only medium of concern identified within the X d l l A  S W U .  The Quadrant IV risk 
assessment identified beryllium, chromium, and polychlorinated biphenyls (PCBS; specifically, Aroclor-1242 and 
Aroclor-1248) as  COCs for sludge contained in the X-611A lagoons. Potential sources of these COCs are 
discussed below. 

The X-611A lagoom were filled in a north-to-south sequence (north lagoon, first; middle lagoon, second; 
south lagoon, third) and appear to have two potential sources that contributed to the presence of chromium in the 
lagoons. Sludge contained within the X-611A lagoons was generated primarily as a result of the lime-slaking 
process at the X-611 Water Treatment Plant. Elevated levels of chromium in the north and middle lagoons 
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correspond chronologically to chromate reduction activities associated with corrosion inhibitors present in the 
recirculating cooling water (RCW) systems (ca. 1956-1957). In addition, for a short time in the late 195Os, a 
small amount of sludge that originated from chromate-reduction processes performed in Storm Sewer "L" was 
deposited in the lagoons. 

PCBs present in the middle lagoon at X-61 IA were most likely captured as chromate-reduction processes 
were performed in Storm Sewer "L". Storm Sewer "L" inlets intercept stormwater runoff from the northern 
portion of the plant, including the X-333 Process Building and the X-533B Switchyard. No PCBs have been 
detected in areas associated with the X-611 Water Treatment Plant; however, PCBs have been detected in storm 
sewers that collect runoff in and around transformer switchyards, such as X-533B. PCB contamination in the 
X411A lagoons is resaicted to a small portion of the middle lagoon at concentrations ranging from nondetectable 
to 2.2 parts per million (ppm). ?his contamination most likely originated from the X-53:IB Switchyard. PCB- 
contaminated stormwater emanating from the switchyard was likely collected in Storm Sewer "L" and 
subsequently captured in sludge generated during chromate-reduction activities. PCBs have not been detected in 
discharges from the three National Pollutant Discharge Elimination System (NPDES) outfalls at the X-611A 
lagoons. 

A possible source of the beryllium contamination has not been identified. An analysis of the lime used 
in the water treatment lime-slaking process did not indicate the presence of beryllium. Although the lime used 
40  years ago may have differed somewhat in composition, lime used in the process does not appear to be a 
possible source. Slaked lime from the water treatment plant was also tested, and the beryllium concentration was 
negligible (approximately 111,oOO of the maximum concentrations present in the sludge lagoons); therefore, slaked 
lime does not appear to be a Likely source of the beryllium contamination at X d l l A .  No other potential sources 
of beryllium were identified for this unit. 

5.2 SUMMARY OF NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination within X d l  IA are based on data collected before and during the 
Quadrant 1V RFI and during supplementary sampling after the RFI. Additional information on the nature and 
extent of contamination in X411A is provided in Section 4.3.9 of the Quadrant IV Draft Final RFI  Repon (DOE 
1994a), pages 79-86, and in the "Results of Supplementary Sampling and Analysis" located at the back of the 
X-611A Draft CAS/CMS Report (DOE 1994~).  

C K s  were determined in the risk assessment performed on this SWMU. Additional information on the 
development of COCs is provided in Sections 6.0 and 6. I .  I of this document, and in the Quadrant IV RFI report. 
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Field investigations of the sludge lagoons indicate that while contaminants are present in the sludge, the 
soils mound ing  the !spoons and in the dikes and the groundwater do not contain any C:OCs. Three COCs have 
been identified for the sludge - beryllium, chromium, and PCBs. 

Total chromium was detected at concentrations ranging from 2.3 to 5,230 ppm. The elevated levels of 
chromium (above 1,030 ppm) were only detected in deep samples (i.e., greater than 10 ft), except for one location 
in the north lagoon. The elevated levels of chromium appear to be in isolated areas adjacent to the western edge 
ofthe north and middle lagoons. Beryllium was detected at concentrations ranging from 1.7 to 4.9 ppm. PCBs 
were detected in the middle lagoon at concentrations ranging from 1.8 to 2.2 ppm. 

Beryllium, chromium, and PCBs all have associated noncarcinogenic (toxic) risks; beryllium and PCBs 
also are carcinogens. The populations which could potentially be exposed to contamination are on-site workers 
and wildlife attracted to ponded water. Leaching tests have shown that beryllium and chromium will not leach 
from the sludge [see "Results of Supplementary Sampling and Analysis'' located at the back of the X-611A Draft 
CAS/CMSReport @OE 1994c) for test results], and PCBs are relatively immobile. 

For the purposes of this remedial action, the following assumptions have been made: (1) the sludge is 
homogeneous (i.e., it has a uniform composition throughout the lagoons); (2) all contaminants are contained within 
the boundaries of the dikes; and (3) the entire volume of the sludge contained in the lagoons is affected. The 
maximum depth of the lagoons is estimated to be 14 feet deep, the total area of the lagoons is approximately 18 
acres, and the total volume of the sludge is estimated at 295,000 yd'. 

5.3 PATHWAYS OF CONTAMINANT MIGRATION 

This section summarizes the results of the evaluation of contaminant migration from X-611A. The 
potential routes of contaminant migration have been determined to be surface water, groundwater, and air. 

Surface Water 
- Dispersion of contaminants transported to Little Beaver Creek via su r fxe  water runoff from the 

X-611A area. for both surface water and sediments 

Groundwater 
- 
- 
- 

Leachate migration from the unit 
Vadose zone transport vertically downward to the groundwater 
Transport of contaminants through groundwater 
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Air 463 

- Dispersion of inorganic and organic contaminants 4M 

The routes of exposure to human receptors is outlined in Section 6.0, Summary of Site Risks. 465 

6.0. SUMMARY OF SITE RISKS 466 

The potential risk from the X d l  IA SWMU ( h t h  current and future) has been calculated in the Quadrant 461 

IV RFI (DOE 1994a) as the Baseline Risk Assessment. This assessment was based on the nature and extent of 4M 

the contaminants found in the SWMU during field investigations. The portion of the Quadrant IV Baseline Risk *w 

Assessment pertaining to X-611A is summarized in this section. For more in-depth information on the 4m 

methodology and details of the Baseline Risk Assessment, refer to Chapter 6 and Appendix H of the Quadrant 411 

IV wr. 4i2 

6.1 OVERVIEW OF THE BASELINE RISK ASSESSMENT 4n 

A baseline risk assessment was conducted using EPA risk assessment methodology to provide an 
evaluation of the potential threat (both current and future) to human health and the environment caused by 
constituent releases from the SWMU in the absence of any remedial action (the no action alternative). The 
aSSeSSment provides the basis for determining whether remedial action is necessary. The primary objectives of 
the Baseline Risk Assessment are to: (1) determine those constituents that pose a significant risk to receptors; ( 2 )  
perform an exposure assessment to determine the pathways and media of concern; (3) determine toxicity levels 
of constituents in relevant media (e.g., air, soil, water) within the boundaries of the SWMU; and (4) determine 
the magnitude and likelihood of any expected impact or threat. 

The chemical constituents present within the X-611A SWMU present potential risks to human and 
environmental receptors. Two types of human health effects can result from exposures to chemicals: 
carcinoge$c (e.g.. lung cancer caused by inhalation of berylliumj and noncarcinogenic (e.g., reduced birth weight 
caused by ingestion of Aroclor-1216). To limit the likelihood of someone developing cancer from exposure to 
contamination at a RCRA site, the EPA has established an acceptable range of excess lifetime cancer risk 
(ELCR). This range is from lx104 to 1 ~ 1 0 . ~ .  Cancer risk is defined as the incremental probability of an 
individual developing cancer over a lifetime as a result of exposure 10 a potential carcinogen. The ELCR of 1x106 
is referred to as the point of departure and provides a reference for the risk estimates presented in the Quadrant 
IV Baseline Risk Assessment. 
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To put the FLCR acceptable range in the context of a background cancer rate, i t  is estimated that about  
om in three Americans will develop cancer during their lifetime from all causes, and the risk from exposure to 
Mblrally-occuning radiation in the environment is about IxIO”, primarily from radon. Thus the EPA acceptable 
range for RCRA cleanup sites is a very small percentage of the normal cancer risk expected in the general United 
sates population from everyday expures and other causes. For example, the ELCR targeted by the upper end 
of the EPA’s range (i,e., 1x1@) meam that if all persons in a population of 10,000 were assumed to be repeatedly 
exposed to a site’s contaminants, one person might develop cancer as a result of those exposures, in addition to 
the approximately 3,303 cancer cases expected from all other causes; similarly, for the ELCR point of departure 
(lxlO+), one person in a population of 1,000.000 might develop cancer in addition to the approximately 330,000 
cancer cases expected from all other causes. 

The EPA has developed a measure for noncancerous hazards from chemicals that is called a hazard 
quotient (HQ. The HQ is determined by comparing the amount of a specific chemical to which someone might 
be exposed at a site with a dose that the scientific community considers safe or acceptable for that chemical (EPA 
1989). An HQ of greater than 1.0 indicates that the exposure level exceeds the protective level for that chemical. 
Exposures to more than one chemical can result in multiple HQs. The sum of these HQs equals the hazard index 
(HI). If the HI exceeds 1.0, an adverse health effect might result from the estimated exposure. 

For mmeone to be at risk from a chemical hazard, the individual must be exposed to the waste at the site. 
To help determine if there is a need to undertake cleanup at a CERCLA or RCRA site, the EPA evaluates the risk 
an individual site poses, assuming that no additional engineering controls were installed to prevent the migration 
of contaminants from the SWMU. By this approach, the primary hazards can be identified, and it can be 
determined whether someone who might enter the site or who uses the site in the future could be at risk. This 
is referred to as a baseline risk assessment. 

6.1.1. Identification Of Contaminants Of Concern 

The Quadrant IV RFI identified contaminanO: of potential concern (COPCs) present within X-611A’s 
media. All detected chemicals that exceeded EPA-approved screening criteria were considered as chemicals of 
potential concern. The Quadrant IV baseline Risk Assessment evaluated constituents and exposure pathways to 
determine their potential current and future impact on human health. Constituents which resulted in risk to a 
receptor greater than 1 ~ 1 0 . ~  or  which yielded a HI greater than 1 were designated as COCs. Section 6.0 and 
Appendix H of the Quadrant IV RFI and the X-611A Draft Cleanup Alternatives StudyKorrective Measures 
Study Report (DOE 1994~) presents a more detailed discussion of the COCs. COCs for the X-61 IA SWMU are 
beryllium, chromium, Ardor-1242, and Aroclor-l248. All of the COCs for this SWMIJ were contained in the 
sludge. 
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6.1.2 Exposure Assessment for the Baseline Risk Assessment 

The exposure a w m e n t  was developed to depict what may happen in and around the PORTS site if no 
further remedial actions were taken. Exposure scenarios were used to determine the need for additional cleanup 
activities at the site. 

The baseline exposure scenarios are used to identify the-sources of contamination and the potential routes 
to humans by presenting the exposure pathways for each land use scenario. The exposure scenarios evaluated 
include: (1) current land use. and (2) future land use. These exposure scenarios were carried through the decision 
making process for this S W M U  to develop the maximum and minimum cleanup goals with the understanding that 
final goals would fall within this range. 

6.1.3 Current Land Use 

This scenario was evaluated for current conditions assuming the U.S. DOE maintains the PORTS site as 
it exists with current access controls. The following receptors were evaluated for this scenario: (1) on-site 
worker; (2) on-site excavation worker; (3) off-site resident; and (4) off-site recreational user. The worker 
receptor scenario is equivalent to the industriallcommercial scenario. 

6.1.4 Future Land Use 

This scenario was evaluated for future land use assuming that the PORTS site may no longer he owned 
by the federal government, that access controls are discontinued, and that the land use changes to indushial, 
residential, and/or recreational use. For this scenario the following receptors were evaluated: (1) on-site resident; 
(2)  on-site recreational user; (3) on-site worker; (4) off-site resident; and (5) off-site recreational user. 

6.1.5 Exposure Point Concentrations 

"he exposure point concenuation is the concentration of a constituent in an environmental medium that 
may he contacted by a real or hypothetical receptor. It is used in combination with other exposure parameters 
in intake equations to quantify the actual intake (in milligramslkilogramsday [mglkgday] for chemicals, and 
picocuries [ p a ]  for radionuclides) that a receptor may receive via a specific pathway (e.g., soil. groundwater, 
etc.) and,route of exposure (e.g., ingestion, inhalation, and dermal contact) (U.S. EPA 1988, 1992a). 

Exposure point concentrations for Quadrant IV were determined in different ways, depending on whether 
the exposures were asnuned to be current or littiire and depending on the environmental medium of interest. To 
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be consistent with the concept of the reasonable maximum estimate (RME) scenario required by the EPA, an 
estimate of the highest exposure that can reasonably be expected to occur must be made for each contaminant in 
each exposure medium. Because of the uncertainty associated with any estimate of exposure point concentrations, 
the 95 percent upper confidence limit (UCL) on the calculated mean for either normal or lognormal distribution 
is thk recommended statistic (concentration value) 10 be constructed from measured contaminant data for use in 
risk assessments (U.S. EPA 1989). When the amount of data d m  not allow one to be confident of the 95 percent 
UCL statistic, the maximum detected value is used. The Quadrant IV Baseline Risk Assessment used the 
maximum detected value for contaminant concentrations in the affected media in each SWMU. 

6.1.6 Exposure Parameters 

The equations and exposure parameter values used in estimating intakes are provided in Tables 6.169 to 
6.199 ofthe Quadrant IV RFI. Appendix H of the Quadrant IV RFI presents calculated intakes for each SWMU 
for current and future receptors, media, pathways and chemicals. The excavation worker has the lowest 
frequency and exposure duration of all the current and assumed future receptors. The excavation worker is 
assumed to be exposed 250 days a year for 5 years. The future on-site resident has the maximum exposure 
duration and frequency. The on-site resident is assumed to be exposed 24 hours a day, 350 days a year for 30 
years. All other receptors have exposure durations and frequencies that fall between the values for the excavation 
worker and the future on-site resident. 

6.1.7 Toxicity Assessment 

Chemid Carcinogens -The toxicity information considered in the assessment of potential carcinogenic 
risks includes (1) a weight-of-evidence classification and slope factor. The weight of evidence classification 
describes the likelihood that a chemical is a human carcinogen and is based on an evaluation of available data from 
human and animal studies. A chemical may be placed by the EPA in one of three groups in EPA's classification 
system to indicate its potential for carcinogenic effects: Group A, a human carcinogen; Group E l ,  or B2, a 
probable human carcinogen; and Group C, a possible human carcinogen. Chemicals that cannot he classified as 
human carcinogens because of a lack of data are placed by EPA in Group D. and those for which there is evidence 
of noncarcinogenicity in humans are placed by the EPA in Group E. 

The cancer slope factor is the toxicity value i w d  to quantitatively express the carcinogenic risk of cancer 
causing contaminants. It is defined as the upper-bound estimate of the probability of cancer incidence per unit 
dose averaged over a lifetime. Slope factors are derived from studies of carcinogenicity in  humans andlor 
laboratory animals and are typically calculated for compounds in Groups A, E l ,  and E2. Slope factors are 
specific to chemicals and routes of exposure and are expressed in units of (mglkgldayy' for both oral and 
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inhalation routes. The induction of cancer by dermal absorption is evaluated using oral slope factors. Inhalation 
toxicity values are usually expressed as inhalation unit risks in units of (Fglrn?.’. The primary sources of these 
toxicity values are EPA’s Integrated Risk Information System (IRIS) (EPA 1996a) and the quarterly updated 
Health Effects Assessment Summary Tables (HEAST) (EPA 1996b). Other EPA sources of cancer slope factors 
were also consulted when available. The oral and inhalation cancer slope factors for COC chemical carcinogens 
are listed in Table 6.1. The dermal cancer slope factors for COC chemical carcinogens are listed in Table 6.2. 

Noncarcinogens - The potential for noncarcinogenic health effects resulting from exposure to chemical 
contaminants is assessed by comparing an exposure (intake) to a reference dose (RfD). The RfD expressed in 
units of mglkgday and represen& a daily intake of a constituent per kilogram of body weight that is not sufficient 
to cause the threshold effect of concern for the constituent. 

A RfD is specific to the chemical, route of exposure, and exposure duration. In order to derive a RfD, 
the EPA reviews all relevant human and animal studies for each compound and selects the studies pertinent to the 
derivation of the specific RfD. Each study is evaluated to determine the noabservetl-adverseeffect level 
(NOAEL) or, if data are inadequate for such a determination, the lowest-observed effect level (LOAEL). The 
NOAEL corresponds to the dose, in mg/kg/day, that can be administered over a lifetime without inducing 
observable adverse effects. The LOAEL corresponds to the lowest daily dose, in rng/kgday, that can be 
administered over a lifetime that induces an observable effect. The toxic effect characterized by the LOAEL is 
referred to as the critical effect . To derive a RtD, the NOAEL or LOAEL is divided by uncertainty factors to 
ensure that the RfD will be protective of human health. Separate RtDs are needed for ingestion and inhalation 
pathways. The primary source of values for RfDs are the IRIS and the HEAST, which are compiled and 
maintained by the EPA (EPA 1996a, 1996b). Other EPA sources of Rfd values also were consulted when 
available. The COC references doses for noncarcinogenic chemicals are listed in Table 6.3. Dermal reference 
doses for noncarcinogenic chemical are listed in Table 6.2. 

6.1.8 Risk Characteriz a t’ ion 

The risk characterization was conducted using reasonable maximum exposure assumptions. This 
approach resulted in conservative estimates of the potential for adverse carcinogenic and noncarcinogenic 
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Table 6.1 

ORAL AND INHALATION SLOPE FACTORS FOR COCs 

Chemical Oral Slope Factor Inhalation Slope Tumor Site Cancer Source 
(mglkglday)” Factor (mglkglday)” CIassificatioa 

Oral Inhalation 

Beryllium 4.3 8.4 Gross tumors all Lung (human) B2 IRIS 
sites (rat). 

Cluoiruum (vI) NA 41 N/A Lung @urnan) A IRIS 

PCBs 

Aroclor-1242 

Aroclor-1248 

a = Based on SF for Aroclor-l2l6 
N A  = no toxicity values available 
N/A = not applicable 

1.1 

1.7 

NA Liver (rat). 

NA Liver (rat). 

NA B2 a 

NA B2 a 
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Table 6.2 

DERMAL REFERENCE W S E S  AND CANCER SLOPE 
FACTORS FOR COCs 

Gadrointestinal Dermal Reference Dose Dermal Slope Fador 
Absorption Factor (mdkg-day) (mp/kg/dayY’ 

Chemical 

INORGANICS 

Beryllium 1 .O 5 x 10-’..b 430’ 

Chromium (VI) 2.0 1 x 1 0 ” ’ . b  NA 

PCBs 

Aroclor-1242 7 x lo-”.’ 6.3  X IO~”.’ 8.6 

Aroclor-1248 7 x IO’* .b  6 .3  X 10J’.b 8.6 

‘Based on RFD for Aroclor-1216 
Yoxicity values for use in Hmrdous  Wnsfe Risk Assessnient md Reniedinfion (OWL 1995) 
NA = no toxicity value availnble 
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effects associated with long-term exposure to contaminants found at X-611A. For noncarcinogenic effects, 
specific chemicals were determined to be COCs (i.e., exceeding the target range established by U.S. EPA) if the 
hazard quotient for that chemical or hazard index for combined exposure of all chemicals present a t  a S W U  
exceeded 1. Chemicals which had concentrations that were greater than the excess lifetime cancer risk of 1 x 10. 
6, the target risk level established by Ohio EPA, also were determined to be COCs. 

Results of the baseline human health risk assessment indicated that an unacceptable risk to human health 
may result from ingestion or dermal exposure to sludge within the X-611A lagoons. COCs identified in the 
Xd11A lagoons include beryllium, chromium, Aroclor-1242 and Aroclor-1248 under the residential scenario; 
and beryllium, Aroclor-1242, and Aroclor-1248 under the on-site worker scenario. Aroclor-1242 and Aroclor- 
1248 are PCBs. The exposure pathways identified as a concern at X-611A include (1) ingestion of the sludge and 
(2) dermal exposure to the sludge for the residential and on-site worker scenarios. Table 6.4 contains a summary 
of the risk assessment for X-611A. 

Groundwater beneath X d l  1A does not present an unacceptable risk to human health or the environment. 
Chromium has been detected (32 ppb) above background in one Berea well. However, this level is well below 
the residential risk-based preliminav remediation goal for chromium (400 ppb) and does not present a significant 
risk to human health or the environment. The Quadrant IV RFI risk estimate for vinyl chloride and arsenic in 
Gallia groundwater and arsenic in Berea groundwater (via ingestion and dermal absorption pathways) exceeded 
the acceptable U.S. EPA risk criteria. However, these constituents were not retained as COCs at X-611A for 
the following reasons: vinyl chloride was detected in only one groundwater sample (X611-03G) taken near 
X-611A with an estimated value of 2.7 ppb, which was below the practical quantitation limit of 10 ppb; and 
arsenic was detected in samples from two Berea wells (with a maximum detected concmtration of 110 ppb) and 
one Gallia well (with a concentration of 17 ppb) at levels below the corresponding tentative background 
concentrations in Gallia (60 ppb) and Berea (210 ppb) groundwater. 

Two studies completed by DOE have shown that contaminants are not leaching from the sludge into the 
surrounding media (Ohio EPA and U.S. EPA 1995). 

6.2 UNCERTAINTIES 

Sources of uncertainty in the Quadrant IV Baseline Risk Assessment process are discussed in Section 
6.5.4 of the of the Quadrant IV RFI Report. Generally, uncertainty arises wherever imperfect information or 
understanding exists. In risk assessment, this typically is mitigated by making conservative assumptions for 
individual parameters. Significant uncertainty in assessinent of exposure occurs when fate and transport 
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Table 6.4 

SJMMARY OF RISK ASSESSMENT 

Total Excess Maximum 
Exposure 
Scenario COC Concentration Lifetime Cancer 

4.9 

Aroclor-1242 1.9 

Total 
Nonuncer m 

b p m )  .. Risk 

NIA 2.7 x 10’ 

NIA 2.4 x 10.’ 

On-site Resident Beryllium 
10 NA Chlrormurn 5,230 

Aroclor-1248 2.2 NIA 2.8 x lo” 

10 7.9 x lo-’ 

4.9 NIA 1.3 x 10~’ 
NIA 1.4 x 
NIA 1.6 x 10” 

TOTAL 

On-site Worker Jkryllium 
Aroclor-1242 1.9 
Aroclor-1248 2.2 

NIA 4.3 x 10-5 TOTAL 

N/A = not applicable 
NA = no toxicity valiie available 
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modeling is required. Fate and traansport modeling used to assess exposure to contaminants in produce, beef, and 

milk caused such uncertainties. The high uncertainty must be recognized in the interpretation of risk for these 
pathways. Cemin expasurr. pathways for a particular medium also tend to have higher or lower uncertainties for 

their calculated exposure depending on the assumpdons. For example, incidental ingestion of soils by residents 

(ends to have significantly less uncertainty than ingestion of fruit, vegetables, and meat and milk raised on 
soils. Other major contributors to uncertainty in the exposure assessment include: using the 

maximum detected concentration of a chemical in a medium a..the estimated exposure point concentration; using 

scenarios; and using adult inrake scenarios for children when assessing exposure for the ingestion of soil, 

sediment and milk pathways. 

Uncertainty associated with the toxicity assessmenl arises because available scientific information is 

insufficient to provide a thorough understanding of all the toxic properties of chemicals to which humans are 

ptentiaUy &@. It is generally necessary, therefore, 10 infer these properties by extrapolating them from data 
o b w  d e r  other conditions of exposure, generally i n  laboratory animals. Uncertainties in using animal data 

10 predict potential effects in humans are also introduced when routes of exposure in animal studies differ from 

h-n exposure routes; when the exposures in animal studies are short term or subchronic; and when effects Seen 
at relatively high exposure levels in animal studies are used to predict effects at the much lower exposure levels 

found in the environment. 

72, 

714 

It5 

716 

717 

7111 

71') 

7 n  

Taken together, the uncertainties identified with site data, exposure parameters, fate and transport 
modeling, a d  toxicity asSessment are high and there is a potential to overestimate risk by two orders of magnitude 

TI, 

E 

or more. m 

6.3 ECOLOGICAL RISKS ?A 

The ecological risk assessment followed EPA's Framework for Ecological Risk Assessment (U.S. EPA, 
1992b), which includes problem formulation, analysis, and risk characterization. Assessment endpoints and 
measurement endpoints were defined and used in  the assessment. Assessment endpoints represent ecological 

values to be protected. Measurement endpoint7 are observed or measured variables related 10 aSSeSSment 

endpoints. An ecologcal effects assessment was conducted to determine the relationship between the level of 
exposure to contaminants and the magnitude of adverse response resulting from that exposure. Approved 
protocols were followed to select and measure abundance, diversity, taxonomic richness, and terrestrial 

organisms. SurEace water, sediment, soils and sludge were evaluated as potential sources of contaminant risk to 
nonhuman receptors. 
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Analytical results presented in the Quadrant IV RFI (DOE 194a )  and ecological benchmarks presented 

in the BERA (DOE 1994b) indicate that the lagoons in their present sfate may present a current or future risk to 

ecologjcal receptors. The levels of chromium and PC8s identified in the sludge may present a risk to shon-tailed 

shrews. The levels of chromium in the sludge may present a risk to the American woodcock (DOE 1994a and 

1991b). Beryllium was identified as a contaminant that exceeded the ecological benchmarks set fonh in the 

,,5 

,,, 
ns 

Preliminary Ecological Risk Assessment, Section 6.6 of the Quadrant IV RFI (DOE 1994a). 739 

6.4 CONCLUSION 7 3  

The results of the Quadrant IV Baseline Risk Assessment demonstrate that current and future risks and 

hazards from the X-6llA SWMU will exceed the Ohio EPA target risk level of 1 X lod and the acceptable 
noncarcinogenic hazard limit of 1.0. Therefore, actual or threatened releases of hazardous contaminants from 

this unit, if not addressed by implementing the proposed remedy or another remedy, may present a current or 

7,, 

7- ,., 
7- 

potential threat to public health, welfare, or the environment. 745 

7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES 

The CASKMS was conducted to identify and screen technologies and cleanup alternatives to address 
COCs at the X-611A Lime Sludge Lagoons. The remedial action objective for alternatives evaluated in the 
CASICMS was to eliminate the potenaal lor human or environmental receptors to be exposed to COCs through 

111 

7- 

i"~ 

the pathways identified as a concern. 7% 

Nine primary remedial alternatives were developed for X411A. After iniaal screening, seven of the 75, 

primary alternatives (Numbers 1,2, 3, 4,5, 6, and 8) were rerained and evaluated in detail in the X-611A Draft 752 

CASiCMS Report (DOE 1994~) .  In addition, rhree additional alternatives (Numbers 3A, 3B, and 5A) were ;n 

proposed and evaluated as  a result of a decision team meeting between Ohio EPA, U.S. EPA, and US. DOE. 7% 

All of the alternatives were compared based on overail effectiveness in addressing current and furure site IJJ 

conditions. Thcse alternatives (Numbers I ,  2, 5, 3A, 3B, 4, 5, j A ,  6, and 8) are summarized in the following 716 

sections. ?,, 
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7.1 ALTERNATIVE 1: NO ACTION 

The M action alternative provides a basis for comparison with other alternatives. Under this alternative, 

l a d  use restrictions would be imposed and no active measures would be taken to reduce potential exposure 
to COCs. Access restrictions associated with this area would be discontinued. Existing NPDES monitoring a t  
w& s i m x j  with the north, middle, and south lagoons, and monitoring activities performed in accordance 

the PORTS facility emironmend monitoring program would continue. Although limied monitoring would 

continue under this alternative, no provisions for fulure corrective action were factored into the cost estimate; 
therefore, there are no costs associated with implementation Of Alternative 1. Alternative 1 is implementable 

immediately upon authorization. 

7.2 ALTERNATIVE 2: LIMlTED ACTION - FENCINGISIGNS, DEED RESTRICTIONS, Am 767 

ENVIRONMENTAL hIONITORING ,a 

This limited action alternative includes the following three measures. 769 

(1) Site security and isolation measures, which involve installation of a security fence to surround the 
X d l  1A Lime Sludge Lagoons and posting of signs prohibiting entry. Approximately 4,000 ft of 

TIo 

771 

security fence would be required to enclose the X d l  1A lagoon area. m 

(2) Deed and land use resbictions would be established to prohibit future activity such as digging, 
drilling, or habitation, which may result in  exposure 10 contaminants. 7 4  

(3) In addition to continuing existing NPDES monitoring, environmental monitoring would be continued 
and expanded to detect any migration of contaminants near X-611A. Environmenal monitoring for 
groundwater would consist of monitoring the existing wells at X d l  1A: these wells include an 

uppdient  well (F47G) and three downgradient wells (X6114IF3, X61142B,  and Xdll-03G). 
A new well would be instilled at the eastern edge of the inlersection of the middle and south lagoons. 

Groundwater would be monitored semi-annually, and an annual report would be prepared 

summarizing all field activities and analytical data. Evaluation of the environmental monitoring 
program would be conducted every 5 years to determine remediation needs and/or need for 

continued monitoring. This alternative does not include any physical remedial activities other than 

fencing and monitoring. 

Alternative 2 can be implemented in approximately 6 months. The location of utilities would require ~b( 

verification prior to installation of fence posts. m 
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The total present worth cost for Alternative 2 is $1,07S,@XI. The present worth cost is the amount of 

dollars needed today to cover the cost of this alternative over a 30-year time frame. The capital costs are 
$428,000, and 30-year O&M cosfs are $2,390,000. m 

7.3 ALTERNATIVE 3: CAPPING AND INSTITUTIONAL CONTROLS m 

Alternative 3 incopra t e s  physical measures and insnrutional controls to achieve remedial objectives. 

Partial excavation (to 6 ft below land surface) of areas with elevated concentrations of chromium and PCBs would 

be performed. In addition, a cover consisting of a permeable geotextile filter fabric overlain by a minimum 2 ft- 
thick soil cover would be installed and seeded with vegetation to eliminate direct exposure of human and 

9, 

Ty 

environmental receptors. m 

The geotextile fabric would cover the surface of each of the three lagoons that form the X 4 I  1A unit 

(approximately 18 acres). Individual permeable geotextile layers would be confiewed to cover the sludge within 
the three lagoons. The geotextile filter fabric would provide a bamer between the contaminated sludge and the 

added ropsoil, prevent migration of soilkludge particles, limit Toat penetration, and allow water miaption within 
the soil/sludge column. The geotextile fabric in conjunction with the soil cover is not intended to preclude 80 

precipitation idillration but to e l i t e  the direct exposure pathway, thereby achieving remedial objectives. The BOL 

geotextiie would allow the sludge to remain moist to prevent skilinkage that may ultimately result in failure of the c 

cover system. w 

")6 

The soil cover would be graded to diven suriace water off rhe lagoons and seeded wifh species of prairk 
flora to establish a prairie communiq and enhance the biological diversity of the area. The vegetative cover 

,a 

~ l l  

would control erosion and promote evapotranspiration. m 

Standing waxr would be removed from the lagoon surface using sump pumps. Wastewater generated 

from dewatering of the lagoon surfaces would be collected, tested, and treated, as necessary (Le., treatment could 

~n 

p19 

potentially include on-site treatment before disposal through a permined NPDES discharge). m 

Inspections of the soil cover, lagoon dikes, and prairie habitat would be conducted to ensure the integrity 
of each component. Repair of the dikes and soil cover would be performed as required. Controlled burning 

and/or potential mowing of alternate sections of the prairie would be performed to maintain a habitat for wildlife. 

BIO 
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Monitoring of groundwater would be required to assess contaminant status. Sampling of the existing 
upgradient well, three existing downgradient wells, and the additional well to be installed between the middle and 

south lagoons, would be conducted semiannually. An annual report would be prepared and evaluation of the 

monitoring procedure would be conducted every 5 years. 

'rhe physical instalktion of the cover, including site mobilization and demobilization, would require a b u t  

31 months. Upon authorbation, total time of installation, including engineering and administrative requiremen%, 

is 43 months. The cover should be installed during months when inclement weather would not adversely impact 

proper installation (i.e., proper moisture, compaction, etc.). 

The present worth cost for Alternative 3 iS $8,373,000. The capital costs are $8,751.000, and 30-year 

O&M costs are $2,919,000. 

7.4 ALTERNATIVE 3.4: CAPPING AND INSTITUTIONAL CONTROLS 

This alternative is a modified version of Alternative 3. Alternative 3A includes the uniform placement 

of a 2 ft-thick soil cover over the existing lagoon topography. The excavation of sludge with elevated PCB 
concentrations and the installation of a geotextile filter fabric would be eliminated. Implementation of this 
modified alternative would be expected to result in areas of relief where standing watern,uld accumulate in the 

same locations as in the current topography of the lagoons. Initial surface water removal, groundwater 
monitorinz, and maintenance of the soil cover would be consistent with the activities oudined in Nternative 3. 

The physical instillation of the cover, includin_p site mobilization and demobilization. would require a b u t  

31 months. Upon authorization, total time of installation. including engineering and administrative requiremenrz. 

is 43 months. The cover should be installed during months when inclement weather would not adversely impact 

proper installation (i.e., proper moisrure, compaction, etc.) 

The total present worth cost for Alternative 3A is estimated to be $4,876,000. The capital costs are 

$3,635,000, and 30-year O&M costs are $3,258,000. 

7.5 ALTERNATIVE 3B: CAPPING AND INSTITUTIONAL CONTROLS 

This alternative is also a modification of Alternative 3. Components of Alternative 3B include the 
placement of a minimum 2-ft-thick soil cover over the existing topography of the south lagoon and placement of 

28 
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a sloped soil cover over the middle and north lagoons. The sloped soil cover would be designed to promote 

h c e  water drainage away from the lagoons. Soil berms would be conswcted in low-lying areas outside the 

mnh pd south boundaries of the lagoons. The soil berms would allow the shallow accumulation of water in these 

areas. Partial excavation of the sludge with elevated concenrntions of PCBs and mandator). installation of the 

geotextile filler fabric would be. eliminated. Placement of the soil cover over all three of the lagoons is intended 

to protect against exposure of humans and biota to COCs within the sludge. Initial surface water removal. 

groundwater monitoring, and maintenance of the soil cover would be consistent with the activities described in 

Alternative 3. 

The physical installation of the cover, including site mobilization and demobilization, would require about 

31 months. Upon authorization, total time of installation, including engineering and administrative requirements, 

is 43 months. The cover should be installed during months when inclement weather would not adversely impact 

=, 
uI 

up 

proper installation (i.e., proper moisture, compaction, etc.). *a 

The total present  word^ cost for Alternative 3B is $S,O9O,ooO. The capital costs are $4,730,000, and 30- m 

year O&M costs are $2,779,000. U? 

7.6 ALTERNATIVE 4: PARTIAL EXCAVATION, CONSTRUCTED WETLANDS, DEED -5 

RESTRICTIONS AND ENVIRONMENTAL MONITORING By 

This alternative is similar to Alternative 3 with the exception of a wetland that would be developed on the 

2-ft soil laver. Development of a wetland habitat would enhance the environmental quality of the area hv 
providing multiple functions such as abundant biological activity, fish and wildlife habitat, and water quality 

WJ 

8 s  

-7 

protection. s58 

Surface water removal, potential water treatment, excavation of sludge containing COCs, and cover 

insellation would be similar to the methods described in  Alternative 3. Additional excavation of sludge within 
the lagoons would likely be required to achieve an appropriate basin for wetland development. Removal of as 

much as 58.000 yd’ of sludge from the lagoons may he required to ensure sufficient freeboard for wetlands 

innalladon. The excavated sludge would be disposed of in an on-site solid waste landfill meeting RCRA Subtitle 

bip 

SM 

M I 

MZ 

pb) 

D requirements, state solid waste laws, and local ordinances. w 

A geotextile filter fabric would be placed over the remaining sludge. The geotextile filter fabric would 
provide a harrier between the contaminated sludge and the added topsoil, prevent migntion of soill sludge 

pamcles, limit rmt penemtion, and allow water mi-mation within the soil/sludge column. As stated in Alternative 
3 ,  i t  is important that the sludge remain moist to prevent failure of the soil cover. 

m 

w 

867 
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shallow-rooted plants would be used in the wetland to minimize potential penetration of the geotextile fabric. A 

of 2 ft of topsoil would be placed on the geotextile filter fabric to provide a substrate for plant growth. 

The existing monitoring wells a d  the proposed monitoring well would be sampled semiannually. 

report and a 5-year periodic review would be conducted to evaluate all data collected. 

At present, the physical construction of the wetlands, including site mobilization and demobilization, 

would require about 42 mh. To& time Of ksnllation, including engineering and administrative r e m e m e n s  

upon authorization, is 54 months. Construction activities should begin when inclemerlt weather would not 

adversely impact the installation. 

The total present woah cost for Alternative 4 is $25,433,000. The capital costs are $28,16O,M)o, and 

3&year O&M costs are $4,192,OOO. 

7.7 ALTERNATrvE 5: PARTIAL EXCAVATION, CONSTRUCTED WETLANDS, SOIL LAYER, 
VEGETATIVE COVER, DEED RESTRICTIONS, AND ENVIRONMENTAL 
MONITORING 

This alternative is a combination of Alternatives 3 and 4. A wetland habitat would be developed over the 

portion of the mid& and south lagoons and a prairie habitat would be installed over the north lagoon and 

western portion of the middle and south lagoons. A riprap divider would separate the prairie habitat from the 

constructed wedand. This alternative includes (1)  excavation of sludge containing PCBs to 6 ft below land 

surface; (2) lagoon surface dewatering; (3)  grading the sludge h c e  to create the appropriate surface elevation 
for either the wetland or prairie; (4) removing sludge to an onsite disposal facility; (5) minimum 2-ft-thick soil 

layer (geotexrile filter fdbric, if netessary); (6) implementation of deed and land-use restrictions: (7) sampling of 
existing and additional monitoring wells; and (8) production of annual reports and 5-year periodic reviews. 

871 

sn 

m- 

rn 

At present, the pbysicai construction of the wetlands, including site mobilization and demobilization, 

would require about 36 m o n k  Total time of installation, including engineering and administrative requirements 

upon authorization, is 48 months. Construction activities should begn  when inclement weather would not 
m, 

ppz 

adversely impact the installation. m 

The~yearpresentworthcostfOrAlrernabVe5 iS$I2,121,m. Thecapitaicostsare$12,812,000, and 

30-year O&M costs are $3,734,000. WI 
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7.8 ALTERNATIVE 5A: CONSTRUCTED WETLANDS, SOIL LAYER, VEGETATIVE COVER, p)6 

DEED RESTRICTIONS, AND ENVIRONMENTAL MONITORING 697 

Alternative 5A is a modification of Alternative 5 that would potentially eliminate the riprap divider, 
gmtextile h r ,  and re-evaluate or eliminate the excavation of sludge. The basic design of the prairie habitat and 
wedand area would remain similar to Alternative 5. Implementation of institutional conrrols and groundwater 

Bp) 

sm 

monitoring would be consistent with those activities presented in Alternative 5. m, 

At present. the physical construction of the wetlands, including site mobilization and demobilization, 
would require about 36 months. Total time of insrallation, including engineering and administrative requirements 
upon authorization, is 48 months. Construction activities should begin when inclement weather would not 

02 

w 

(01 

adversely impact the installation. m 

The %year present worth cost for Alternative 5A is $9,660,000. The capital costs are $9,957,000, and 
30-year O&M costs are $3,734,000. 9m 

7.9 ALTERNATIVE 6: EXCAVATION, DEWATERING, Ah9 DISPOSAL PDB 

Alternative 6 would require excavation of approximately 295,000 yd' of lime sludge. Following 
excavation, the sludge would he dewatered and transported in a covered vehicle to an appropriate landfill. The 
dikes forming the lagoon boundaries would be demolished foiiowng excavanon of the sludge, and the ennre 
lagoon area would be graded to an approximate prelagoon topography and hydroseeded. No groundwater 
monitoring would be performed in this alternative because all contaminant sources would he removed from the 

'x*) 

910 

9 1 %  

911 

913 

area. 914 

The existence and location of all utilities would require confirmation prior to initiation of excavation. The 
physical excavation and disposal of all the contaminated sludge at  X-611A would require about 53 m o n k  
(including mobilization and demobilization) to complete. Total time of implementation upon authorization is 65 
months. 

916 

9 n  

This includes engineering design and institutional and administrative requirements. 9 , s  

The m y e a r  present worth cost for Alternative 6 is $149,507,000. The capital costs are $173,940,003. 919 

No operation or monitoring costs were reflected in this alternative because all contaminant sources would be PZD 

removed from the area. mi 

. .  
. .  . .  . . .  . .  
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7.10 ALTERNATIVE 8: IN SITU SOLlDIFICATIONlSTABILIZATION 

This alternative uses an in Situ process of mixing reagents with the lime sludge to p rduce  a 
"mk&fi&" product Solidilicatiodsgbinon is a commercially available technology in which contaminants 
in a wbsaate (i.e., soil, sludge, etc.) are chemically fixed when mixed with water and a hinder (e.s., lime 
fly &, ponolao, 01 Po& cement). Mixing would he completed using augerslmixers. The treated sludge 

would then harden into a solidified mass resimnt to leaching. 

Solidificatiodmbilition would increase the volume of treated sludge 10 to 30 percent. A 30 percent 
increase was used for estimation purposes. The excess volume of solidified sludge would be disposed of in 
an appropriate landfill meeting RCRA Subtitle D requirements, state solid waste laws, and applicable local 
ordinances. 

Dewatering of the lagoons and the sludge may be necessary. Wastewater generated from the 
dewatering p r m  would be treated, as necwary. Areas of elevated chromium and PCBs would be removed 
before solidification. The final surface elevation would be gaded and a topsoil/vegetative cover installed. 

Groundwater would be monitored semiannually. An annual report would be prepared summarizing 
Evaluation of the environmental monitoring program would be all field activities and analytical data. 

conducted every 5 years to determine remediation needs andlor needs for continued monitoriny. 
~. 

In situ solidificationistabilizatiun of the three lagoons including mobilization and demobilization, 
excluding the physicalItreznbiiiN sruds. wodd require about 66 monrhs. To~al time of installation, including 
engineering design, institutional and administrative requirements, and physicalheatahility studies, is 78 

months. 

Thetoalpresentwo~costfor Alternative Xi s$S1 .X38 .~ .  The capital costsare !SS9,491.000, and 
the 3Wyear O&M costs are $2,390,000. 

7.11 MAJOR ARARs FOR THE X d l l A  LIME SLUDGE LAGOONS 

Applicable, Relevant and Appropriate Requirements (ARARs) are defined as follows: 

32 
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Applicable requirements are cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state 
law that specifically address a hazardous substance, pollutant, contaminant, remedial acrion, 
lowdon, or other circumsrance at a CERCLA site. 

Relevant and appropriate requirements are cleanup standards, standards of comol, and othei 
substantive environmental protection requirements, criteria, or limitations promulpated under 
federal or state law tbat, while cat  "applicable" to a b a r d o u s  substance, pollutant, contaminant, 
remedial acnon, location, or other circumsrance at a CERCLA sire, address prohlem or 
situations sufIiciently similar to those encountered at the CERCLA site that their use is well suited 
to the particular site.. 

To Be Considered (TBC) criteria is a categoly that includes non-promulgated criteria, advisories, 
and guidance issued by federal or state government that are mt legally binding and do not have 
the status of potential ARARs. However, Wrtinent TBCs will be considered along with the 
ARARS in determining the necessary level of cleanup or technology requirements. 

ARZRS are divided into three categories: 

Chemical-specific ARARs are usually health- or risk-based numerical values or methodoiogies 
used to determine acceptable concentrations of chemicals that may be foucd in or discharged to 

the environment [e.g., maUmum conraminant levels (MCLs) that establish safe levels in drinking 
water]. 

Action-specific ARARs are usually technology- or activity-based requirernens or limiradom on 
acdons or conditions involving special substances. 

Location-specific ARARr restrict actions or conraminant concentrations in certain environmenraiiy 
sensitive areas. Examples of areas replared under various federal laws include floodplains, 
wetlands, and locations where endanseered species or !&onwily significant culturai resources are 
present. 

AKAKs considered for the remedial alternatives at the X411A SWMU include federal and state laws, 
regulations, and guidance and US. DOE Orders. 

. .  . . .  : ,  
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No Adion Alternative - All major ARARs apply to the no action alternative. A no-action decision 
-only be made when m remedial a d o n  is necessary because the site is already protective of human health 
and the environment and complies with ARARs. 

~emidSpedfKARARs/TBCs  - Remedial alternatives 2 ,3 ,  3A, 38,4,5, SA, 6 ,  and 8 m u t  ail 

meet the chemical-specific ARARs associated with potential releases to surface water and groundwater. These 
ARARs include federal and any more Stringent State non-zero maximum contaminant level goals (MCLGs) 
and MCLs for drinking water; the Ohio Water Quality Criteria for surface water and the National Pollutant 
Discharge Elimination System (NPDES) discharge limits. 

AdionSpecific ARARsRBCs - Remedial alternatives 3,3A, 4 ,5 ,5A,  6 and 8 include excavation 
or partial excavationand disposal. These alternatives must meet those requirements that deal with solid wste  

disposal and with the potential release of fugitive dust to the ambient air. These ARARs include Ohio solid 
r e e e m e n t s  which limit solid waste placement and establish requirements for the proper operation and 

maintenance of the unit, the National Ambient Air Quality Standards and the Ohio Air Toxics Policy for air 
pollutants. Those alternatives that include environmental monitoring must meet ARARs associated with 
environmental sampling and analysis. 

LocationSpedfic ARARSTTBCS -All remedial alternatives must meet location-specific requirements 
misted with the National Historical Preservation Act, the Archeolo$al and Historic Preservation Act, the 
Endangered Species Act, and the Fish and Wildlife Coordination Act. 

8.0 SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

In selecting the remedial alternative, Ohio EPA and U S .  EPA evaluated each altcrnative using the 
foliowing criteria, m k  how the preferred alternative compares to the other alternatives under consideration. 
The following are the EF'A evaluation criteria. 

( I )  Overall protection of human health and  the environment addresses whether or not a remedy 
provides adequate protection, and describes how risks are eliminated, reduced, or controlled 
through treatment, engineering controls, andlor institutional controls. 

( 2 )  Compliancewith ARARs addresses whether or not a remedy will meet all of the applicable state, 
federal, and local environmental statutes. 

. . .  
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(3) Long-term effeetivengs and permanence refers to the ability of a remedy to maintain reliable lun  

protection of human health and the environment over time once cleanup goals have been met. ,m, 

(4) Redudion of toxicity, mobility, or volume through treatment is the anticipated performance 
of the rreaunent technologies to yield a permanent solution. This includes the ability of the 
selected alternative to reduce the toxic characteristics of the contuninants of concern or remove 
the quantities of those conaminants to an acceptable risk concentsation or regulatory limit andlor 
decrease the ability of the contaminants to migrate through the environment. 

lm2 
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(5) Short-term effectiveness involves the period of time needed to achieve protection and any 
adverse impacts on human health and the environment that may be posed during the const~~ction 
and implementation period. L a 9  

t a n  

'an 

(6) Implementability is the technical and administrative feasibility of a remedy, including the ,010 

1011 availability of goods and services needed to implement the chosen solution. 

(7) Cost includes capital and operation and maintenance costs. 1012 

(8) Community acceptance is assessed in this decision document following review of the public 
comments received on the Quadrant IV RFI Draft Report and the Prefemed Plan (Ohio EPA and 
U.S. EPA, 1995). 101, 

I",, 

1014 

~~ 

Ohio EPA and U S .  EPA evaluated each alternative using the above eight criteria. The following 
discussion summarizes the compliance of the alternadves with these criteria. The first two criteria, overall 
pmtecdon of human health and the environment and compliance with ARARs, are the threshold criteria that 

mwx be satisfied in order for an alternative to be eligible for selecdon as the preferred remedial alternative. 

,016 

,Oil 

,018 

1019 

X . l  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT lDli 

Alternatives 1 and 2 are not protective of human health and the environment because no soil cover 
would be constructed to prevent possible exposure and the dikes could deteriorate over time resulting in a 
release of sludge into Little Beaver Creek. 

,m, 

Ion 

,021 

Alternatives 3,3A, 4, and 5 provide protection by excavating sludge containing PCBs and disposing 
of i t  in a secure landfill, thereby decreasing the likelihood of exposure. Alternatives 3B and 5A provide 

lP> 

ir; 
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protection by reducing exposure of humans and biota u) underlying contaminated sludge: however, Alternatives 
3 and 3B would permanently displace existing habitat for environmental aquatic receptors. 

Alternative 6 provides protection of human health and the environment by d iwslng  of the sludge In 

a disposal &fity. Alternative 8 provides protection by reducing mobility of the conlamnanfS dvouph 

m m m  of the sludge, rsuIting in a decreased ability for exposure a d  possible future miganon of the rludge 

to surface water. 

8.2 COMPLIANCE WITH ALL STATE, FEDERAL, AND LOCAL LAWS A N D  REGULATIONS 

Selected remedial actions on the U.S. DOE site must comply with applicable federal, state, and local 
k w  r eda t ions  Examples of these include, bu! are not limited to, the following: Cfean Air Act, Toxic 
Substances Control Act, Safe Drinldng Water Act, Clean Water Act, RCRA, Ohio Revised Code (ORC) 61 11, 

ORC 3734, and Ohio Administrative Code (OAC) 3745. CERCLA requires that remedial actions mezt the 
o f d l  environmenld laws and regulations. CERCLA 5121 provides +at under certain circumstances 

an ohenvise applicable or relevant and appropriate requirement may be waived. A waiver must be invoked 
for a& ARAR tfiat will not be attained or exceeded. The circumstances under which each waiver miat be 
invoked are listed below: 

Interim Me~sures - The remedial action selened is only part of a total remedial action that will 
attain such level or standard of control when completed. (CERCLA §121(d)(4)(A) ) 

Grater Risk to H d t h  and the Environment - CornpUance with such requirement at the facility 
will result in Fearer risk to human health and the environmenr than alternative opdom:. 

(CERCLA § 121(d)(4)(B).) 

Technical Impracticability - Compliance with such requirement is iechnicaily impracticable from 
an en5ueerinS perspective. (CERCLA §121(d)(4)(C).) 

Equivalent Standard of Performance - The remedial action selected will attain a standard of 
performance that is equivalent to that required under the otherwise applicable standard, 
requirement, criteria, or limitation , through use of another method or approach. (CERCLA 

§121(4(4)(~) .)  

h m i s t e n t  Application of State Requirements - With r-ct to a State srandard, requirement, 
criteria, or limitation, the State has not consistently applied (or demonstrated the intention to 
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consistenfly apply) the standard, requirement, criteria, or limitation in similar circumstances at 

other remedial actions. (CERCLA $121(d)(4)(E).) 

Fund Balancing -In the case of a remedial action to be undertaken solely under section 104 using 

the Fund, selection of a remedial action that attains such level or standard of connol will not 
provide a balance between the need for protection of public health and welfare and the 

environment at the facility under consideration, and the availability of arnoun's from the Fund to 

respond to other sites which present or may present a threat to public health or welfare or the 

environment, taking into consideration the relative immediacy of such threars. (CERCLA 

§ 12 l(d)(4)(F).) 

The selected remedy for the X-611A Lime Sludge Lagoon meets all ARARS; therefore, an ARAR 
waiver will not be required. 

8.3 LONG-TERM EFFECITVENESS AND PERMANENCE 

Alternative 6 (excavation and disposal) was expected lo provide a comparatively higher degree of long- 

term permanence IJun the remaining alternatives because removal of sludge and disposal into a secured landfill 

would provide greater protection against unintended releases and migration of sludge. Alternative 8 (in siru 
solidification) also was expected to provide a ,seat degree of long-term permanence because the sludge would 

be solidified to prevent potential migration of COCs to goundwarifr oTsurface water (although leachability 
testing has demonstrated that the sludge is not amenable to leaching; treatment is assumed to further reduce 

the probabiiiry of this occurring in the furwe). 

The next level of long-term effectiveness was provided by Alternatives 3 and 3B which minimized or 
eliminated the ponding of wafer on the soil cover over the no& and middle lagoon areas. Although the 
amount of future surfice water ponding was estimated to be small, a greater probahility for failure of the soil 
cover and/or rnigranon of sludze was considered likely with those alternatives that allowed sigificanr 

accumuiation of surface water on the lagoons (Alternatives 34.. 1, 5,  and 5.4). Potendai failure of the dikes 

could be caused by increased activity from mammals amacted to the water (e.g., muskrat., beaver) and an 
increased probability for erosion of sludge would exist if prolonged surface water flow should occur (e.g., 
washout during heavy rains). Although these alternatives may require additional maintenance. they would 

retain the habitat for aquatic species. 
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