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EXECUTIVE SUMMARY 

This Task 12 Report presents the initial screening of alternatives for Operable Unit 1 at the Feed 
Materials production Center (FMPC), Femald, Ohio. 

The report documents the refinement, evaluation, and screening of the remediation altematives for 
Waste Pits 1 through 6, the Bum Pit, and the Clearwell, all components of Operable Unit 1. The 
remedial action alternative screening has been conducted as a part of the site-wide Remedial 
Investigatiofleasibility Study (RUFS) punuant to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). .I 
TASK 12 BACKGROUND 
On July 18, 1986, a Federal Facility Compliance Agreement 
Depamnent of Energy (DOE) and the US. Environmental 2 ction Agency @PA) pertaining to 

environmental impacts associated with DOE’S in Femald, Ohio. The FFCA is intended to 

ensure that environmental impacts associated 
thoroughIy and adequately investi ated so th 
formulated and then assessed implemented. 

A Work P1 

A) was signed jointly by the U.S. 

past and present activities at the FMPC are 
riate Fernedial response actions can be P 

the RUFS was developed that assigned, as milestone deliverables, several interim 

ding to distinct FS tasks. 

alternatives was the initial interim ~pon Its goal was to develop and retain appropriate remedial 
action alternatives for the initial comparative screening in the new Task 12 study. 

An old Task 12 report on the development of 
reports co Q 
The remedial task objectives of the old Task 12 activities came directly from the RVFS Work Plan, 
March 31, 1988. The objectives directly applicable to Operable Unit 1 were to: 

0 Prevent ingestion of or direct contact with chemical and radiological wastes 

Prevent release of airborne contaminants from wastes (including radon) 0 

0 Prevent migration of contaminants to environmental media that would exceed public 
health or environmental standards 

Es- 1 
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These remedial action objectives were kept general. They were formulated to protect human health 
and the environment by isolating, removing, or treating the source of contamination Because they 
were not action levels or goals, they did not specify the acceptable levels for pathways and 
receptors for the contaminants of concern. 

AL-ATIVE EVALUATION PROCESS 
Technologies that were selected in that study have now been re-evaluated and screened, eliminating 
a number of alternatives due to concern about implementability and reliability. 
that remain have been further developed and refined to provide the necessary di erentiation for 

alternatives 

evaluation. F 
In an initial screening of alternatives, three broad crikria hav n used for evaluation: 6 

. B  Overall protection of human health and environment 

0 

0 P 
P 

Effectiveness 
Implementability 
cost 0 

Consideration as given to two threshold factors: 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

ARARs are to be progressively developed and applied on a site-specific basis as the RVFS 
proceeds. The initial step in the process entailed the listing of all potential ARARs for the FMPC 
site. The comprehensive listing was developed as part of the RUFS Wok man. These potential 
ARARs are categorized as chemical-specific, location-specific, and action-specific. Because ARARs 

do not cover every circumstance, it may also be necessary to consult other reliable information. 
Therefore, a "To Be Considered" (TBC) category has also been established for the W S .  A listing 
of potential ARARs and TBCs is included in Appendix B to this Task 12 Report. 

Es-2 
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OTHER CONSIDERATIONS 
The individuals conducting the altemative screening have maintained awareness of five balancing 
factors to understand better the d i d o n  and intent of the detailed analysis. However, during the 
initial screening of alternatives only the three bmad criteria (above) were used for evaluation. The 
five balancing factors are: 

0 Long-term effectiveness and pennanence 

0 Implementability 

0 Reductions in toxicity, mobility, and volume through treatment 
0 Short-term effectiveness 

0 cost 

In addition to the no-action altemative, five distinct remedial 
SUMMARY OF ALTEFWATIVES 

Operable Unit 1. These alternatives are briefly described in 
on altematives are developed for f e following sections. 

Alternative 0 - No Action 
The no-action alternative pmv' 
their present condition. 

P 
no remediation of any SOR and simply leaves the waste pits in P 

Alternative f ionremoval .  Slum Wall. and CaD 
ovable altemative for Operable Unit 1 is intended to isolate the waste from the 

environment and to minimize the generation and release of contaminated leachate to the underlying 
Great Miami Aquifer. This altemative includes the removal and matment of any standing water, 
installing subsurface flow control measures, the construction of a closure cap, and providing 
stomwater runoff and run-on control measures. The subsurface flow control measures combine a 
slurry wall, subsurface drains, and a temporary groundwater extraction system. 

Alternative 2 - Nonremoval Physical Stabilization, Slum Wall. and CaD 
The second nonremoval alternative for Operable Unit 1 is identical to Alternative 1 with the 
addition of a waste stabilization step. The purpose of this additional process is to pmmote the 
controlled compaction (densification) of the waste to minimize both the potential for long-term 

Es-3 
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settlement and tfie release of contaminated waste pit water into the underlying till. The need for 
continuing maintenance of the cap due to settling will be correspondingly reduced. 

Alternative 3 - Nonremoval. Vitrification. and CaD 
Because a waste immobilization step has been incorporated into the nommoval scerwio, this 

altemative is similar to Alternative 2. However, this solidification/stabWtion step specifies 
vitrification technology be used rather than physical stabilization technologies. A second important 
difference: the subsurface control measmix are not included in this alternative. It is reasoned that 
the resultant vitrified mass precludes the future release of contaminated water from the waste. 

Alternate 4 - Removal. Sludge Treatment. and On-Site Dismsal 
The alternatives for Operable Unit 1, which include removing the material, are intended to eliminate 

obviate future problems through the treatment and disposal of If e wastes. This altemative utilizes 
completely the waste source from its m n t  location above 

technologies that include removing and 
segregation and treatment, and on-site dispos 

-r 
reat Miami Aquifer and to 

water, removing the waste, waste 
ment of residual water and special waste 

packaging are potential support actions also bkng considered. ' 

R 
Alternative 5 - Removal, SludPe Treatment, and Off-Site Dismsal 

identical to Alternative 4 except that the treated and packaged wastes is to be 
disposed of at an approved off-site location. 

Evaluation of Alternatives 
Using the methodology defined in Office of Solid Waste and Emergency Response DiIlective 
9355.3-01, the above alternatives were evaluated. For each criterion, each altemative was 
numerically rated according to the following scale. 

1 = worst 
2 = below average 
3 = average 
4 = above average 
5=best 

Es-4 
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Relative performance was established. The results of this ranking are tablulated in Table ES-1 in 
this section. 

Cost evaluations were prepared for each altemative to allow a differentiation between similar 
alternatives. For the purposes of this report, High (H), Medium 0, and Low (L) are used for the 
relative cost ranges. 

The cost evaluation is based on a variety of cost-estimating data including cost curves, generic unit 

previous similar estimates modified by site-specific information. 
costs, vendor information, conventional costestimating guides, commercial 

The screened alternatives are formally ranked according to 

RECOMMENDED ALTERNATIVES 

screening criteria. The results of that ranking Vable ES-1) show that the alternatives achieved 
similar scores. Because of the relatively close 

r abiity to meet the general 4 
res of the alternatives in this ranking process, the 

alternatives listed below are mommended fo b further development and refinement in Task 13, 

Detailed Analysis of Altema ' 

0 F 
Alternative 2 Nommoval - Physical Stabilization, Slurry Wall, and Cap 

temative 4 Removal - Sludge Treatment and On-Site Disposal 
temative 5 Removal - Sludge Treatment and Off-Site Disposal 

Alternative 0 (No Action) will also be included in Task 13. The no action altemative is retained as 
a baseliie against which the other alternatives are compared. 

The following alternatives were removed from further consideration because of concerns about 
technology implementability and reliability: 

0 Altemative 1 Nommoval - Slurry Wall and Cap 
. Alternative 3 Removal - Vitrification and Cap 

ES-5 
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1.0 INTRODUCTION 

This report is the new Task 12 report for Operable Unit 1. In accordance with the Remedial 
Investigation/Feasibility Study (RUFS) Work Plan (Revision 3) for the remediation of the Feed 
Materials production Center 0 at Femald, Ohio, distinct tasks have been carried out The 
earlier report of old Task 12 identified remediation altematives and screened technologies. This 
report documents the work of new Task 12 in refining, evaluating, and screening alternatives in 
advance of the conduct of a detailed analysis of the screened alternatives (denoted Task 13). . 

d 1.1 PURPOSE 
This report will document the refinement, evaluation, and screening of the rem iation alternatives 
for Waste Pits 1 through 6, the Bum Pit, and the Clemell of 
previously technologies selected are re-evaluated and screened us eliminating a number of 
alternatives. Those alternatives that remain are further develo E and refined to provide the 

necessary differentiation required for the ev 
basis of short- and long-term effectiveness, 
by the alternative rankings and 
for detailed analysis (Task 1 

rable Unit 1; In this  port, the 

The alternatives are then evaluated on the 
entability. and cost. This evaluation is followed 

mmendations of those alternatives that should be carried forward P 
It should be that a hybrid alternative may be used for the remediation of Operable Unit 1. It 

me of the pits could be remediated in situ. while the contents of the balance of is possible 42 
the pits 
alternative may be investigated in more depth in the Task 13 presentation For the purpose of 
costing this Task 12 report, it will be assumed that only one alternative for the entire Operable Unit 
will be Utilized. 

remediated by one of the remove-and-treat alternatives. The specifics of such a hybrid 

1.2 ORGANIZATION OF REPORT 
This report will first introduce the alternatives identified in the old Task 12 report (Section 2.0) as 
well as the remedial action objectives and general response actions. Section 3.0 will address the 
methodology for and the thoughts behind the alternative screening process. This will include a 
discussion of the Comprehensive Environmental Response, Compensation. and Liability Act 

(CERCLA) Guidance Document requirements for alternative development, evaluation, and screening. 
Section 4.0 will discuss techriology issues and assumptions and will compare and scmn competing 
technologies based on re-evaluation of information presented during old Task 12. Section 5.0 will 

~u1Fsmc.z1m-21-90 1-1 
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present the evaluation of the remaining alternatives and rank them against the screening criteria. 
Section 6.0 will summarize the findings and present those alternatives recommended for detailed 
analysis. Appendix B will identify a comprehensive list of potential Applicable or Relevant and 
Appropriate Requirements (ARARs). 

1.3 BACKGROUND 
On July 18, 1986, the U.S. Department of Energy (DOE) and the U.S. Envimnmental Protection 
Agency (EPA) signed a Federal Facility Compliance Agreement (FFCA) pertaining to the 
environmental impacts of the DOE FMPC. The FFCA was entered into in order to ensure 
compliance with existing environmental statutes and implementing regulations. particular, the 
FFCA was to ensure that environmental impacts associated with past and presen T activities at the 
FMPC are thoroughly and adequately investigated so that appropri te remedial response actions can 
be formulated, assessed, and implemented. 

To expedite remediations, the site has been 
scope of the Remedial Action 
environmental media that will 

operable units while awaiting 
operable units are: (1) waste 

f 
five operable units that compose the total 

dial  actions on the highest priority 
ts are distinctive groupings of facilities and 

ary data and related analyses on other operable units. These 
) solid waste areas, (3) production facilities and 

special facilities (silos), and (5) environmental media. The physical locations of 
through 4 are shown on Figure 1-3. 

In response, a site-wide RI/FS is in progress pursuant to Section 106 of the CERCLA. The 
performan= of the R W S  is in conformance with cunent EPA guidance and the guidelines, criteria, 
and considerations set forth in the National Contingency man (NCP), Superfund Amendments and 
Reauthorization Act (SARA), and amendments pursuant to the consent agreement entered into in 
April 1990. 

1.3.1 Site DescnDtion 
The FMPC is a uranium metal pmduction facility located near Femald, Ohio approximately 20 
miles northwest of Cincinnati (see Figure 1-1). The site covers approximately 1050 acres and is 
used for the production of uranium metal cores, target element cores, and the interim storage of 
low-level radioactivehazardous wastes (see Figure 1-2). In addition to uranium production 



DUG.# M S I I T - A - C 6 6 1  



(TO GREAT UWlkWER) 

SCALE 

2 -..- N P C  RESERVATION 
BOUNDARY 

0 1000 2000 FEET 

FIGURE 1-2. MAJOR FEATURES OF THE FEED MATERIALS 
PRODUCTION CENTER 



.. 

LEGEND 
OPERABLE UNIT 1 
OPERABLE UNIT 2 

0 OPERABLE UNIT 3 
OPERABLE UNIT 4 

3 NOTE I 

WATER. soiLa, FLORA AND FAUNA. 

OPERABLE UNITS INCLUDES 
RES#)N&L QROUNDWATER, SURFACE 

-).a 8 o u I R c E O p E R A B L E ~  



.. 

FMpc-01124 
July 21. 1990 

facilities, the site also contains waste storage facilitiesincluding waste pits, storage silos, a Bum 
Pit, a Clearwell, fly ash disposal areas, a sanitary landfill, and lime sludge ponds (see Figure 1-4). 

1.3.2 ODe rable Unit DescriDtion 
Per the FFCA, the technical strategy adopted for the RUFs is to issue distinct RUFS reports for 
each of five identified operable units at the FMPC. The subject of this project is Operable Unit 1, 
which includes Waste Pits 1 through 6, the Bum Pit, and the Clearwell, The pits and Clearwell 
contain approximately 450,000 cubic yards of solid/sludge wastes and 1.3 million gallons of surface 
water waste to be remediated. Included in the remediation will be an assumed five feet of the 
surrounding soil and any soil between pits; see Site Condition Assumptions, S 

Assumption 2. Per the references given in Appendix C, Table C-8, Pits 1, 2, T 3 5, 6, the 
Clearwell, and the Bum Pit contain hazardous constituents (which do not necessarily cause the 
material to be a hazardous waste) and radiological substances; 
as a mixture of radiological and hazardous waste). Followin P are more detailed descriptions of the 

on 4.8, 

4 contains mixed waste (classified 

P .  Waste Pits, Bum Pit, and Clearwell. 

Waste Pit 1, constructed in 1 was excavated to a maximum depth of 17 feet into an existing 
Waste Pit 1 

clay lens and lined with addi onal clay obtained from the Bum Pit. A portion of the clay liner is 
reported to to four feet thick on the bottom and one and one-half to two feet thick on the 
sides. Was 1 has an 80,000-square-foot surface area with an estimated 40,000 cubic yards of 
buried waste. It contains neutralized waste filter cake, fly ash, 55-gallon drums, scrap graphite, 
brick scraps, sump liquor, sump cake, and depleted slag (by-product of the chemical reaction 
between uranium tetrachloride and magnesium). Within these materials ih an estimated 120,000 
pounds of uranium. The presence of a large (but unknown) quantity of drums in Waste Pit 1 was 
evident in photographs taken during the years of active pit operation. Although the photographs 
indicate that most drums are empty, neither the origin nor the nature of the materials stored in 
these drums is known. In 1959, Waste Pit 1 was backfilled and covered with clean soil. Surface 
water runoff is diverted to the Clearwell before discharge to the Great Miami River. The general 
consistency of the contents in Waste Pit 1 is semisolid to saturated eight feet below the pit surface. 

P 

Additional characteristics of Waste Pit 1, including the chemical nature of the pit materials, are 
summarized in Appendix C, Table C-1. 
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Waste Pit 2 
Waste Pit 2, constructed in 1957, was excavated to a depth of 17 feet into native clay at the site of 
a small pond east of Waste Pit 1. Waste Pit 2 has a 48,215-square-foot surface area with an 
estimated 13,000 cubic yards of buried waste. It contains neutralized waste filter cake, graphite, fly 
ash, 55-gallon drums, brick scrap, sump liquor, sump cake, and depleted slag. An estimated 2.7 
million pounds of uranium is contained within these materials in Waste Pit 2. A large quantity of 
concrete and other construction rubble is buried in the pit. 

In 1964, the pit was taken out of service, backfilled, and covered with clean so' 
overgrown with grass and is fairly level with a gentle slope toward a drainage % d h running 
alongside Waste Pit 4 on the east. Surface water runoff is diverted to the Clearwell before being 
discharged to the Great Miami River. 

The general consistency of the contents of W 

feet below the present pit surface. 

Appendix C, Table C-2 pmvi 
pit. 

Waste Pit 3 
Waste Pit 3, with a 27-foot depth, was constructed in 1959 by excavating into the underlying till 
and adding a clay layer along the pit walls. Waste Pit 3 has a 238,500-square-foot surface area 
with an estimated 227,000 cubic yards of buried waste. The pit contains lime-neutralized r;lffinate 
(low-level uranium bottoms from uibutylphosphate removal column), &ate concentrate, slag, slag 
leach residues, filter cake, fly ash, and lime sludge. Within this material is an estimated 290,000 

Waste Pit 2 is 

t 
't 2 indicates semisolid and wet conditions eight F 

ditional data on Waste Pit 2 and the material disposed of in the 9 
0 

pounds of uranium. 

The pit was taken out of service in the fall of 1968 as a wet pit. Subsequent usage ,was confined 
to adding dry material until 1977, at which point the pit was taken completely out of service, 
backfilled, and covered with clean soil. Waste Pit 3 is overgrown with grass and is fairly level. 
The westem side of the pit slopes steeply down to the perimeter fence and road, while a gentle 
slope extends toward a drainage ditch running alongside the Bum Pit on the east. Surface water is 
diverted to the Clearwell before discharge to the Great Miami River. Wet to satufated conditions 1 
~ 1 F s / J g z 1 4 1 - 2 1 - 9 0  1-8 
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exist eight feet below the pit surface. Appendix C, Table C-3 provides additional data on Waste 
Pit 3 and the materials disposed of in the pit. 

Waste Pit 4 
Waste Pit 4, with a 24-foot depth, was constructed in 1960 in a manner similar to Waste Pit 3, 
using a clay layer approximately one-foot thick along the pit walls. Waste Pit 4 has an 85,685- 
square-foot surface area with an estimated 53,000 cubic yards of buried waste. The pit contains 
p m s s  residues, filter cake, slurries, raffinates, scrap graphite, noncombustible trash, asbestos, and 
an estimated 23,500 pounds of barium chloride. Within the materials is an estimated 1.4 million 
pounds of uranium. One hundred fony thousand pounds of thorium metal in 5 
placed in Waste Pit 4. Samples collected from the bofigs in Waste Pit 4 exhi 7 ted levels of 
barium in the parts per thousand range. The presence of barium 
waste classification for Waste Pit 4. 

allon drums were 

these levels led to a mixed r 
In 1986, the pit was covered with clean soil 
was level and had no vegetative cover at the 

An earthen berm sumunded 
contents indicates semisolid 
December 1988, an interim R 

ed for surface water diversion. Waste Pit 4 
f the Qlaracterization Investigation Study (CIS). 

ater runoff. The general consistency of the 
t to saturated conditions nine feet below the present surface. In 

Conservation and Recovery Act (RCRA) cap consisting of 
by a 45-mil-thick Hypalon, chlorosulfinated polyethylene (reinforced) liner 

was installed aste Pit 4. 

Appendix C, Table C-4 presents additional information on the physical and chemical characteristics 
of the material in Waste Pit 4. 

Waste Pit 5 

Waste Pit 5, with a 30-foot depth, was constructed in 1968 and lined with a 60-mil-thick Royal- 
Seal ethylene-propylenediene monomer (EPDM) elastomeric membrane. Occasional joint failures 
and tears occurred at the surface and were noticed during routine inspeCtions at various times and 
ascribed to weathefig effects (weston 1987a). The corrective action has been to glue the seam 

and patch the tears. Waste Pit 5 has a 183,737-square-foot area with an estimated 102,500 cubic 
yards of disposed waste. The pit contains solids from neutralized raffinate, slag leach slurry, sump 
slurry, and lime sludge. Within these materials are an estimated 110,000 pounds of uranium and 

F P R x I U l ~  IEm-21-90 1-9 
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38,000 pounds of thorium. The pit was taken out of .service in 1987 but remains open. The 
effluent tower is estimated to contain 8000 pounds of steel and 64,OOO pounds of concrete. 

The pit is partially covered with water ranging in depth from three feet near the west end to zero 
feet over one-third of the length of the pit to the east Therefore, at the time of the CIS sampling, 
the waste materials were exposed over the eastem third of the pit. The surface elevation of water 
in Pit 5 varies depending on the precipitation and evaporation rates. 

Additional information on the physical and chemical characteristics of Waste Pit 5 is provided in 
Appendix C, Table C-5. 

Waste Pit 6 
Waste Pit 6,  with a 24-foot depth, was constructed in 1979 in a 
is lined with an EPDM elastomeric membrane. Minor tears k ve the water line have been 
observed and repaired. Waste Pit 6 has a 32 
cubic yards of dqosed waste. It contains 
process residues, and 
uranium. The pit in 1985 but remains open. The pit surface is presently 
covered with up the surface elevation of which varies depending on 

March 1987, rainfall that had collected in the 

maanent facilities before discharge. 

m e r  similar to Waste Pit 5 and 

are-foot surface area with an estimated 9OOO 

t (uranium tetrafluoride), filter cake, slag, 
these materials is an estimated 1.9 million pounds of 

pit was pum Waste Pit 5 for settlement before being discharged via the Clearwell. Presently, 

Appendix C, Table C-6 summarizes additional infoxmation on Waste Pit 6. 

Bum Pit 
The Bum Pit was constructed in 1957 at the site previously used to excavate the clay liner material 
for Waste Pits 1 and 2. The boundaries of the Bum Pit are no longer discernible from the 
boundaries of covered Waste Pit 4. The depth of the Bum Pit varies because of the sloping 
bomm used for access during excavation and disposal operations. The maximum depth is believed 
to be about 20 feet. The disposed waste quantities are unknown. The pit was used to dispose of 
and bum laboratory chemicals, including pyrophoric and reactive chemicals, as well as waste oils 
and other low-level contaminated combustible materials such as wooden pallets. The Bum Pit is 

mRIou1FSRKz1107-21-90 1-10 
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overgrown with grass and is fairly level. A 2- to 3-foot deep ditch cuts across the area on the 
west side and drains toward Waste Pit 2. 

During the CIS, six brings were completed in the Bum Pit. These borings were made using the 
drill rig and split-spoon sampling method. Based on the presumed maximum depth of the pit. the 
borings extended no deeper than 16 feet and ended on the first indication that natural, underlying 
material had been penetrated. In al l  the brings an appmnt cover layer was observed. It varied in 
thickness to a maximum of two feet. and it consisted of yellowish brown clay with some fine- to 
coarse-grained sand, trace gravel, and abundant rootlets. 

Overall data from the borings indicate that the waste mges in thickness from to as many as 
16 feet. The consistency of the contents is of varying character. 

/ 
preliminary sampling indicates that glass, organic materials (e.rwood, grass, and roots), metals, 

the Bum Pit. Additional data on the Bum Pit P silt-sized semisolids, and carbonized residues 
are provided in Appendix C, Table C-7. 

Constructed at the time of the P Waste Pit 1 excavation, the Clearwell currently receives surface 

Cleanvell 

the surfaces of Pits 1,2, and 3, as well as excess impounded stom water from 
h 1987, the Clearwell was used as a final settling basin for process water that 

Pits 3 and 5 before discharge to the Great Miami River, a National Pollutant 
Discharge Elimination System (NPDJ3) dikharge point. Water of varying depth remains in the 
Cleanvell at all  times. The depth of sediment remaining in the Clearwell is presently estimated at 
3.5 feet. Additional information on the Clearwell is provided in Appendix C, Table C-8. 

1-1 1 
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2.0 DEVELOPMENT OF ALTERNATIVES (OLD TASK 12) 

In accordance with the RVFS Work Plan (Revision 3), several interim reports or presentations 
corresponding to distinct FS tasks were assigned as milestone deliverables. The Development of 
Alternatives (old Task 12) represented the initial step in the remedial action decision process. 

The goal was to develop appropriate remedial action alternatives for the alternative screening 
process. This was achieved by first forming a complete set of response actions consistent with the 
remedial action objectives for Operable Unit 1. A universe of technology groupings was then 
identified and combined around these general response actions. This process ev ated the various 
technologies in terms of their implementability and their ability to meet the rem T ial action 
objectives. Those that did not satisfy these general criteria were eliminated from further considera- 

'al action alternative that would tion. If a given technology in this task was eliminated, any 
have relied on this technology was also eliminated. f' 

' P  2.1 REMEDIAL ACI'ION OBECTIVES 

Remedial action objectives speci 
preliminary remediation goals. 

environment. 
site informati n, 
determined on the basis of the results of the baseline risk assessment. 

the contaminants and media of interest, exposure pathways, and 
ese permit a range of treatment and containment alternatives to 

be developed. The objectives P elp to achieve the overall goal of protecting human health and the 
ifics from these objectives may vary depending on the availability and quality of 
nditions, and complexity, with the final acceptable exposure limits (goals) P 

At this stage of the FS process, the remedial action objectives are kept general and do not specify 
the acceptable levels for the contaminants of concern for all pathways and receptors. The primary 
reason for this is that all of the alternatives being considered for Operable Unit 1 achieve full 
removal or containment of the source. 

Operable Unit 1 represents a potential source of contamination to groundwater and other 
environmental media; therefore the remedial action objectives are centered on source conuol, as 
defined by CERCLA O S W R  Directive 9355.3-01, rather than pathway elimination or receptor 
modification. The remedial action objectives identified for Operable Unit 1 at the time of 
alternative development are the following: 

FEwOu1Fsm21m-21-90 2-1 
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Prevent ingestion of or direct contact with chemical and radiological wastes 
Prevent release of airborne contaminants from wastes (including radon) 
Prevent migration of contaminants to environmental media that would exceed public 
health or envimnmental standards 

2.2 GENERAL RESPONSE ACIlONS 
General response actions are broad categories of remediation activities that will satisfy one or more 
of the remedial action objectives. These response actions include the no-action alternative, waste 
nonremoval actions, and actions removing waste. The waste nonremoval actions for Operable Unit 
1 encompass isolation by containment (slurry wall and cap) and in situ immobili 
(stabilization) and containment. 

The actions removing wastes involve removal technologies, po 
options. The postremoval actions primarily involve waste vitri cation or chemical stabilization. 
The disposal options include on-site disposal in a tumulus or aboveground disposal vault and off- 

The response actions for Operable Unit 1 are site disposal at an approved waste disposal fa 
shown in Figure 2-1. 

oval actions, and waste disposal 7 
9 

2.3 SUMMARY OF 
In addition to the no-action alternative, five distinct remedial action alternatives were developed in 
old Task 12 
alternatives 

I 

rable Unit 1. There are three waste nonremoval alternatives and two 
g waste. These alternatives are briefly described in the following sections. 

2.3.1 Alternative 0 - No Action 
The no-action alternative provides no remediation and simply leaves the waste pits in their present 
state. It includes the installation of long-term monitoring equipment. It also provides a baseline to 
which the other alternatives can be compared. 

2-2 
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Waste Removal 
Actions No Action 

Operable Unit 1 

Pits 1-6 
Clearwell, Bum Pit 

I Remove & Treat 
Standing Water 

Waste 
Isolation Immobilization InSitu I 

I 
I 

Vitrification Physical/ 
Stabilizatl #I( 

1 I 

Lb Dredging 
emovenreat 

Standinghsidu 
Water 

'=HLl Segregation Mechanical Removal 

Sludge 
Treatment 
(See Note 1) 

Packaging c 
Subsurface 1 1 Flow control 

I 1  I 

No Further I Action 
OnSite 
Disposal 

P 
Off-Site r- Disposal 

Note 1 : Includes Physical Stabilization and Vitrification of Non-Sludge Wastes 

FIGURE 2-1. GENERAL RESPONSE ACTIONS FLOW CHART 
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2.3.2 Alternative 1 - Nonremoval. Slum Wall. and Cap 

I 
I 
I 

The first nonremoval alternative for Operable Unit 1 is intended to isolate the waste from the 
environment and to minimize the generation and release of contaminated leachate to the underlying 
Great Miami Aquifer. This includes the removal and treatment of any standing water, subsurface 
flow control measures, construction of a closure cap, and stom water runoff and run-on conml 
measures. The subsurface flow control measures combine a slurry wall, subsurface drains, and a 
temporary groundwater extraction system. 

. 

2.3.3 Alternative 2 - Nonremoval. Physical Stabilization, Slum Wall, and Cap 
The second nonremoval alternative for Operable Unit 1 is identical to Altemativ 
exception that a waste stabilization step has been incorporated. The purpose of 
process is to promote the densification of the waste in a conklled manner, which will minimize 
the potential for long-term waste settlement and the release of 
underlying Great Miami Aquifer. The future maintenance of f e cap due to waste consolidation 
(settling) will be correspondingly reduced. 

with the 
additional $ 

taminated waste pit water into the 

A 

2.3.5 Alternative 4 - Removal, Sludge Treatment, and On-Site Dismsal 
The removal alternatives for Operable Unit 1 are intended to eliminate completely the waste source 
from its current location above the Great Miami Aquifer and to control any future problems through 
veatment and disposal of the removed wastes. The first removal alternative comprises technologies 
that include standing water removal and treatment, waste removal including both pumpable solids 
(sludge) and nonpumpable solids, waste segregation and treatment, and on-site disposal. Potential 
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support actions such as treatment of residual water and special waste packaging reQuirements are 
also indicated in R p  2-1. 

2.3.6 Alternative 5 - Removal. Sludge Treatment. and Off-Site Dimsal 
The second removal alternative is identical to Alternative 4 with the exception that the treated and 
packaged waste will be transported by rail or truck and disposed of at an approved off-site disposal 
facility. 

P 
P 
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3.1 INTRODUCTION 
In an effort to meet the established remedial action objectives, the Operable Unit 1 remediation 
alternatives reported in the earlier Task 12 effort had been assembled by combining viable 
technologies. Those technologies determined to be not applicable or not appropriate were 
eltrmnated. The swiving alternatives were selected primarily on the basis of medium-specific 
considerations and concern regarding implementability. Few details were available regarding 
individual process options; sizing requirements and remediation time frames were not fully defined. 

. .  

This section will define the methodology used to develop these parameters 
alternatives, screen the technologies, and then evaluate the alternatives on 
implementability, and cost. 

32 REFINEMENTOFALTERNATIVES 
To quantify specific details better, the followin were developed for each alternative: 

Size and cos1 
Structures 

Remediation time frame and trehtment rate 

of on-site extraction and mament systems and containment 

tial requirements for constructing treatment containment structures or support areas 

and transportation requirements for disposal options 

The remediation time frame is interdependent on the size and configuration of the alternatives as 
well as worker protection concern. Based on best engineering judgment, these three factors were 
considered in the preliminary design of each alternative. Two or more options were selected for 
some alternatives that had considerable variation because of size and/or configuration. 

3.3 ALTERNATIVE EVALUATION PROCESS 
The refined altematives axe evaluated against three broad criteria: effectiveness (short and long 
term), implementability, and cost. Because this evaluation should reduce the number of alternatives 
that will undergo a more thorough and extensive analysis, alternatives are evaluated moxe generally 
in this phase than they will be during the subsequent detailed analysis task. Per the methodology 
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of OSWER Directive 9355.3-01 (CEFtCLA Guidance Document), at least one "No-Action," "In 
Situ," and "Remove/Treat" alternative will be carried forward to Task 13. The no action alternative 
is retained as a baseline against which the other alternatives are compared. The detailed analysis 
will subject the remaining alternatives to nine specific criteria and their individual factors rather 
than the three general criteria used in the alternative screening process. The individuals conducting 
the alternative screening reviewed the nine criteria to understand better the direction and intent of 
the detailed analysis. The relationship between the screening criteria and the nine detailed analysis 
evaluation criteria is illustrated in Figure 3-1. During the initial screening of alternatives only the 
three broad criteria are used for evaluation. However, per CERCLA guidance, preliminary con- 
sideration is given to the two threshold and five primary balancing factors. 
detailed in its screening against all nine criteria. 

Per the CERCLA Guidance Document, only similar alternativ 
screening process. The in situ Alternatives 1,2, and 3 will P compared as a general class of 
action and the waste removal Alternatives 4 will be compared as another general class. 
However, if the remedial action technology g process described in Section 3.5 were to 
screen out enough similar alternatives. an al -wide comparison similar to that required for 
Task 13 would be implemen 

compared in the evaluation and 

3.3.1 Effectiwss Evaluation 
r m  

A key aspe o the screening evaluation is the effectiveness of an alternative in protecting human 
health and the environment. In addition to determining the effectiveness of the alternative in 
meeting the remedial action objectives, each alternative will be evaluated as to its effectiveness in 
achieving reductions in toxicity, mobility, and volume. The short- and long-term effectiveness were 
evaluated with the short term refening to the active remediation (consuuction) period and the long 
tern refening to the postremediation period. 

v 

3.3.2 Imdementabilitv and Reliabilitv Evaluation 
Implementability is a measure of both the technical and administrative feasibility of constructing, 
operating, and maintaining a remedial action alternative. It provides a means of evaluating the abii- 

ity of an alternative to be adapted to site specific conditions. 

FERmUlFsnK.2-1m-21-90 3-2 
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The technical feasibility evaluation considered the following: 

Construction 
Operation 
Regulatory requirements 
Maintenance 
Monitoring 
MateriaVequipment replacement 
Ongoing treatment and/or monitoring 
Discharge/emission/disposal 

The technical reliability of each alternative was also evaluated to determine 
technical problems associated with implementation could lead to schedule delays 

The administrative feasibility evaluation considered the follo 

Availability of on-site/off-site storage, and disposal services 
Availability of equipment 
Availability of design, ope 

P 
3.3.3 Cost Evaluation 

ere prepared for each alternative to allow a relative comparison between similar 
alternatives. P s analysis identifies alternatives that cost substantially more than a similar 
Cost evaluati 

alternative. For the purposes of this report, High (H), Medium (M), and Low (L) are used for the 

relative cost ranges. 

I 

The cost evaluation was based on a variety of costestimating data such as cost curves, generic unit 
costs, vendor information, conventional costestimating guides, commercial remedial costs, and previous 
similar estimates as modified by site-specific infomation. 

3.3.4 Innovative Technologies 
Technologies are classified as innovative if they are fully developed but lack sufficient cost or per- 
formance data for routine use at Superfund sites. These technologies were Canid through the 
screening phase if there was reason to believe that they offered significant advantages in 
performance or implementability. The M~UR of innovative technologies is such that a relatively 
complete performance and cost evaluation is not possible at this time because of insufficient data- 
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3.4 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE 
REOUREMENTS 

CERCLA Section 121 requires lint remedial actions attain a level or standard of control that is 
applicable or relevant to any hazardous substances, pollutants, or contaminants that will remain on 
site. Three classifications of ARARS are considered: 1) con- specific, 2) location specific, 
and 3) action specific. Contaminant-specific ARARs address the acceptable amount or concentration 
of a specific pollutant that may be found in or discharged to soil, water, and air. Location-specific 
ARARs are based on the specific setting and nature of the site, and action-specific ARARS relate to 
technology or activity-based requirements or limitations on the specific response actions taken with 
respect to the type of wastes. Thus, a determination of the potential ARARS for proposed actions 
at a site are based on factors specific to that site and the individual action A comprehensive list 
of potential ARARs can be found in Appendix B. 

3.5 REMEDIAL ACTION TECHNOLOGY SCREENING 
For those elements of the remedial action alternatives for a technology has not been 
established or more than one candidate technology 4.0, Technology Issues, 
will attempt to decide if technologies and, if so, which 
technology is preferred. In some cases, the be unique and 
essential to the existence of a specific at this stage 

further consideration. In addition, new technologies may be 
overlooked in old Task 12. introduced that were 

would remove the alternative 
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SYNTHEIlC CLOSURE CAP COMPONENTS 

4.0 TECHNOLOGY ISSUES 

Based on the remedial action technology screening methodology defined in Section 3.5, the 
technology issues presented in the following section have been assembled to provide maximum 
screening impact on the remedial action alternatives. The issues will be addressed under each of 
two general topics: first, Alternatives 1, 2, and 3 - Nonremoval; and second, Alternatives 4 and 5 - 
Removal and Tmtment. In addition, this section will identify the assumptions required to define 
site conditions in support of this Task 12 effort. 

Longevity - The main advantage to the exclusive use of naturally occuning materials 
is longevity. If the waste is structurally stabilized to minimize future consolidation 
and the cap properly constructed and maintained, the service life performance can be 
expected to exceed greatly that of synthetic materials. Geotextiles and FMLs have a 
relatively short documented performance history of approximately 30 to 40 years 
depending on material composition. In addition past experience has shown that FMLs 
are moTe dramatically impacted by certain environmental stresses, such as mot and 
bumwing animal penetration, which can further reduce the useful service life. 

. Constructability - The placement of synthetic drainage layers and FMLs can 
significantly speed construction and reduce cost However, FMLs specifically have 
the potential of being damaged during construction, if not carefully protected during 
storage, handling, and installation operations. A FML cannot be leak tested during 
and after the critical period of drainage layer installation. All cap components, both 
naturally occurring and synthetic materials, require that extensive Quality 
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Assurance/Quality Control (QA/QC) programs be initiated during and after 
remediation. 

4.1.2 Screening Results 

Although geotextiles and FMLs may be used to facilitate natural materials placement, no synthetic 
materials should be relied upon as a long-term component. Present regulatory criteria such as 
locFR61.7(b)(5) may require minimizing both maintenance and storm water infiltration, as well as 
providing mctural longevity for intrusion barrier purposes in excess of 500 years. Therefore, 
multiple liner caps that rely on synthetic components will be screened from further consideration. 
The capping system evaluated as part of this task and shown in Figure 4-1 will 

thick clay layer, five-foot thick roller compacted concrete intrusion barrier, and 
foot natural aggregate filter blanket/drainage layer design. 

4.2 NONREMOVAL TECHNOLOGY ISSUE 2: PHYSI 

'lize a four-foot 
combination two- $@ . .  

STABILIZATION OF THE PIT WASTES I 

The generic use of in situ physical stabilizati 
closure cap placement is ex 
zation treatments include su 
shallow soil mixing. Desc 

4.2.1 4 Decis on actors 
The critical decision factors used in this technology issue evaluation will be short-/long-term closure 
cap structural integrity and discharge of wasWsoil matrix pore water into the groundwater. 

atments versus no in situ treatment prior to .kaL in the following section. Examples of in situ physical stabili- 
g, dynamic compaction, vacuum extraction, vertical drains, and 
technologies can be found in Appendix A. 

Closure cap structural integrity - Although the Clearwell and Pits 5 and 6 will require 
removal and treatment of the standing waters, the CIS data indicate that most pit 
wastes m emmely  wet and compressible. As the closure cap is placed, the induced 
load will initiate waste compression (consolidation). Dependent on factors such as 
total cap weight, time to construct, water content of the waste, and porosity of the 
surrounding pit soils, the cap may experience considerable settlement for years after 
completion. This extended settlement period will require considerable cap 
maintenance and possible reconstruction efforts. Therefore, the potential exists for 
increased worker and public exposure to the pit contaminants bezause of infiltration 
of storm water through the waste. In time, the waste will achieve stability relative to 
the surrounding environment and the closure cap will become structurally stable. 
However, if the waste is fully or partially stabilized during remediation, as in 
Altemative 2, then the need for future cap maintenance, repair, and the associated 
costs are greatly reduced. One method of physical stabilization, surcharging, is shown 
in figure 4-2. 
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Discharges into groundwater - As the waste consolidates under the cap loads, pore 
water will be squeezed out of the wastelsoil matrix into the surrounding pits soils and 
ultimately into the groundwater table. As discussed in the short-/long-term closure 
cap snuctural stability decision factor, waste consolidation may be experienced for 
yean after the completion of cap construction. This may lead to the long-term 
introduction of contaminated pore water in the till groundwater table and potentially 
the Great Miami Aquifer. Physical stabilization of the pit wastes prior to cap 
placement would minimize, to the extent practical, the introduction of contaminated 
pore water into the groundwater media 

4.2.2 Screening Results 
The generic use of in situ waste stabilization, as compared to no stabilization, will minimize the 

of a reduction in 
leachate @ore water) introduced into the groundwater. In addition, physical * sta ilization will more 
potential of long-term exposure to the environment and the general public 

effectively provide long-term closure cap structural stability, thu ucing future maintenanwrepair 
costs and potential worker exposure. Therefore, the option o t stabilizing the pit wastes before 
closure cap placement (Alternative 1) will be deleted. F 
4.3 NONREMOVAL, TECHNOLOGY ISS SITU VITRIFICATION VERSUS PHYSICAL 

STABILIZATION w 

4.3.1 Decision Factors P 
ion factors used in this technology issue evaluation will be limited to the tech- 

implement and construct the vitrification process. The technology descriptions 
A, Page A-32. 

Implementabiility - Unlike physical stabilization, vitrification can be considered an 
unproven state-of-the-art technology. Field studies conducted by Battelle Northwest 
Laboratories to date have not achieved the 3Cb to &foot depths required for the 
complete vitrification of Pits 3 through 6 and potentially contaminated m u n d i n g  
soils. In addition, available literature indicates that local geology, constituent waste 
properties, and placement may affect the uniformity and completeness of melt down 
to the required depths. In comparison. in situ vitrification was carried forward for the 
K-65 Silos and Metal Oxide Silo of Operable Unit 4, because the waste boundary is 
clearly defined by the silo structure. Therefore, to implement in situ vitrification, 
field and laboratory testing would be required. This would require considerable 
research and development costs as well as potential remediation schedule impact. 

Constructability - Assuming the in situ vitrification process was technologically 
implementable, construction and verification of the completeness of melt could easily 
present insurmountable problems caused by the following: 

11" 
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- Elecao-mechanical system breakdowns may provide only a partial melt. If this 
occu~s, vitrification may have to be re-initiated in a cooled semivitrified material. 
This would require re-establishing a new electrical conductance path (joule heat 
trench) into a partially or fully vitrified material. The process repairs may include 
drilling and/or air-hammer in a contaminated area, thus greatly increasing the 
exposure risks to workers. 

- Fmal QNQC verification for completeness of melt may require extensive and 
costly drilling into the solidified melt matrix. 

- The vitrification process requires a large and efficiently vented off-gas collection 
system. In the event of vent system failure, the superheated gases would be 
released to the environment and workers would be exposed to various 
radiochemical and chemical contaminants. 

mysical s t a b i i o n  as a general technology is not as 
the vitrification theoretically could be; however, it is more 
economical, and safer overall to the remediation 

effective in the long run as 
and verified, more 

4.3.2 Screeninrr Results P 
In situ vitrification is an unveri 
Elm-mechanical and ventin 
exposure risks that could far exceed physical stabilization risks. Therefore, in situ vitrification 

technology option and is difficult to verify in field practice. 
systems breakdown may create both worker and environmental P 

as a viable technology option. Because of the uniqueness of this deleted option 
- Vitrification and Cap," the entire alternative will be screened out 

from further consideration under Task 12. 

4.4 NONREMOVAL TECHNOLOGY ISSUE 4: RE-EXAMINATION OF DYNAMIC 
COMPACllON AS A PHYSICAL STABILIZATION TECHNOLOGY 

4.4.1 Decision Factors 
The critical decision factors used in this technology issue evaluation will be public health and 
environmental protection. Dynamic compaction, as defined in Appendix A, involves dropping 5- to 

40-ton-weights from heights of 20 to 100 feet, resulting in compaction of surface and subsurface 
wastes and soils. Although this technology has been proven effective and economical as a physical 
stabilization technique, it can produce seismic-type vibrations radiating out from the point of impact, 
Depending on distance from impact (wave form attenuation), soil/waste beiig compacted, and 
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hei-eight of drops, nearby structmes may experience physical damage ranging from minor 
cracking to structural failure. 

The K-65 silos, Operable Unit 4, are located immediately south of the waste pits. The structural 
integrity of the K-65 silos was examined (Camargo 1985; BNI 1990); the findings indicated the 

silos are in a deteriorated state with little or no remaining service life safely assigned. If the silos 
failed or were damaged during nearby dynamic compaction efforts, radon gas and/or the presently 
stored radium and thorium-bearing ores could be released into the environment. Any unexpected or 
unintended silo release would negatively impact public health and increase worker exposure risks, as 
well as increase overall FMPC environmental remediation costs. 

this 

4.5 

4.4.2 ScreeninP Results 
Because of the structurally deteriorated condition of the K-65 1 s, in situ densification (Mi- 
ization) using dynamic compaction could cause vibratory-indu t structural damage to the K-65 
silos with resultant contaminant releases to 

health and environmental protection. Therefo 
technological consideration under Task 12. 

ent. This would negatively affect public 
c compaction will be deleted from further 
the silos have been remediated or removed 

technology should be re 

NONREMBrVAL TECHNOLOGY ISSUE 5: THE ADDITION OF SHALLOW SOIL MIXING 
TECHNbLcbGY TO PHYSICAL, STABILIZATION OPTIONS 

4.5.1 Decision Factors 
The decision factor used for this technology issue consists of a viable technology inadvertently 
overlooked in the old Task 12 Report, specifically a shallow soil mixing (SSM) technique. SSM is 
a method of mixing soils or sludges with dry or fluid wtment  chemicals to produce a solidified or 
stabilized end produn SSM can mix soils and sludges of varying moisture contents, ranging from 
dry soils to fluid sludges, to depths of 30 feet or more. Excluding Pits 1 through 4 and the Bum 
Pit, which contain actual or assumed quantities of drums, consauction rubble, and/or miscellaneous 
site debris, CIS data indicate Pits 5 and 6 and the Clearwell exclusively contain sludges from plant 
production and/or site surface soil sediments. Therefore Pits 5 and 6 and the Clearwell are 
acceptable candidates for shallow soil mixing, although preliminary field testing may be required to 

verify and specify mixing requirements. For a more complete evaluation see Appendix A, 
Description of Technologies. 
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45.2 Screening Results 

Shallow soil mixing will be added to the potential physical stabilization options uniquely applicable 
to pits 5 and 6 and the Clearwell. 

4.6 REMOVAL TECHNOLOGY ISSUE 1: OFF-SITE WASTE DISPOSAL - TRUCKING 
VERSUS RAILROAD TRANSPORT 

4.6.1 Decision Factors 
The critical factors used for this technology issue include short-term public 
safety, political acceptance, and cost. 

Public health and environmental safety- As di in Appendix A, Description of 
Technologies, off-site waste disposal by truck (with installation of a 

an assumed disposal 
facility and FMPC. However, preliminary occup public risk calculations, 
based on published injury/fatality 'stics (Table 4-1), found that shipping by truck 
presents a significantly greater public and worker safety. The estimated 

suitable spur line) can provide portal-to-portal 

by # to deliver 2,000,000 CY of waste is a fraction of the 
uired by truck transport. Therefore, the cumulative risk or 
becomes greater, as noted from the previously cited table. 

uation is based on vendor source information and excludes 
n t e  handling, packaging, decontamination, and general contract management fees. 

Assumed rail spur installation 
Transport (1,848,000 miles) 

$4o,OoO,000 
$348,000,000 

Total cost $388,000,000 

- TNCk 
FMPC to waste disposal facility (277,000,000 miles) $485,000,000 
Return trip (277,000,000 miles) $277.000.000 

Total cost $762,000,000 

Political acceptance - While local opposition should be expected, the mass 
transportation required to implement off-site disposal could be challenged in numerous 
local political jurisdictions along the proposed transportation route, creating 
unacceptable site cleanup delays. However, it is felt that political liabilities associated 
with rail transport would be less than truck transport based on public health issues, 
including: number of trips, inspection and selection of routes, and general public 
perception of transport safety, specifically during inclement weather. 
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4.6.2 Screening Results 
Based on the preliminary risk assessment, the extremely large difference in waste transport as well 
as the varying degree of political liability associated with transport mod&, truck transport will be 
deleted as a viable off-site technology option. Therefore, only direct rail transport and rail transport 
with a truck transfer station near the disposal site will be retained for further consideration. 

4.7 TECHNOLOGY ISSUES SUMMARY 
Based on the prescmning results of Section 4.1 through 4.6, the following will be deleted from or 
added to further screening considerations in Section 5.0. 

4.7.1 Nonremoval Technolorn Issue 1 
-I 

Multiple liner closure cap designs that rely on synthetic com 
All preliminary cap designs will use regionally available 

to function will be deleted. 

P 4.7.2 Nonremoval Technolorn Issue 2: 

Alternative 1, Nonremoval - Slu Wall and h p ,  will be deleted from further consideration. A 
4.7.3 Nonremoval Technolod Issue 3: 

Alternative 3, moval - Vitrification and Cap, will be deleted from further consideration. 

4.7.4 Nonre6oval Technolorn Issue 4: 

Dynamic Compaction will be deleted as a physical stabilization technology. 

4.7.5 Nonremoval Technolorn Issue 5: 

SSM will be added as a physical stabilization technology applicable to Pits 5 and 6 and the 

Clearwell. 

4.7.6 Removal Technolorn Issue 1: 
Truck transport will be deleted as an off-site disposal transportation methad. 
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4.8 SITE CONDITION ASSUMPTIONS 
The following assumptions will be used until more operable-unit-specific data become available. 

Assumption 1: For costing purposes, an approved waste disposal facility is assumed 
to be available in the western United States at a 2200-mile distance from the FMPC. 

Assumption 2: When considering the extent of contaminant migration into the 
m u n d i n g  pit soils, the following shall be considered contaminated: - A 5-foot-wide remediarion buffer around the outer perimeter of the Operable Unit 

1 pits and/or their respective berms. This buffer will be extended to 10 feet 
horizontally on the southwest side of the operable unit area because of assumed 
groundwater flow in the glacial till cap. 
The areas between the various pits 

pits 
- The soils to a depth of 5 feet below the bottom of all pits between the 
- 

Assumption 3: pit some term definition (i.e., antity of both radiological and 
hazardous chemical wastes) will be based on th 
of all CIS boring data 

low-level radioactive waste. 
to contain mixed waste. The 
constituents that d 

cal 95 percent confidence level 

Assumption 4: Pits 1 throu eanvell, and the Bum pit axe classified as 
hazardous wastes, Pit 4 has been determined 
Operable Unit 1 wastes contains hazardous 

t necessarily cause the waste to be designated as mixed waste. P 

4-1 1 
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5.0 ALTERNATIVE SCREENING 

A number of technologies (and their related alternatives) were deleted from further consideration in 
Section 4.0 because of concern about unique technology implementability and reliability. The 

remaining altematives (Alternative 2 - Nommoval, Physical Stabilization, Slurry Wall, and Cap; 
Altemative 4 - Removal, Sludge Treatment, On-Site Disposal; Alternative 5 - Removal, Sludge 
Treatment, Off-Site Disposal) will be further refined and evaluated per the methodology defined in 
Section 3.0 of this report. 

For each evaluation criterion each alternative will be numerically rated 
scale: 

1 = w o m  
2 = below average 
3 = average 
4 = above average 
5 = b e s t  P 

This ranking process will 

alternative) so that 

alternatives to one another (including the no-action 
is established. The results of this ranking are tabulated at 

the end of t h i s D o n  

5.1 ALTERNATIVE 0 - NO ACTION 

5.1.1 DescriDtion 
This altemative is the Wo-Action" altemative. The pit wastes will remain as they are without the 
implementation of any removal, treatment, containment, or mitigating technologies. This alternative 
requires only well installation, perpetual site maintenance, and monitoring. It provides a baseline 
for comparison purposes. 

5.1.2 Effectiveness 

5.1.2.1 Protection of Human Health 
The short- and long-tern level of human health protection provided by this altemative is extremely 

~u1ps/JgzlKt7-21-90 5-1 



FMpc-01124 
July 21. 1990 

low. Without some sort of remedial action, continued.contaminant migration is certain to occur. 
Therefore, this alternative rates a 1 in both categories. 

5.1.2.2 Protection of Environment 
The short- and long-term effectiveness in this category rate the same as for the protection of human 

health. 

5.1.2.3 Reduction in Toxicitv. Mobilitv. and Volume 
This alternative rates a 1 in this category. 

5.1.3 Imdementability 

This alternative rates a 5 in this category because of the minor of construction required. 
5.1.3.1 Constructability 

5.1.3.2 Reliability 
 his alternative rates a 5 in this category becaud of the minor amounts of construction required. 

5.1.3.3 Maintenance/ODeration P 
Perpetual mainte 
and pit berms m n functional. It is expected that maintenance will be extensive because of 
general and stream erosion on the west perimeter of the Operable Unit 1 area caused by 
precipitation at Paddys Run; therefore this alternative rates a 1. 

ce and monitoring will be required to ensure the unremediated site surface soils 0 
5.1.3.4 Smcial Enrrineering Euuiument 
This alternative requires no special engineering, equipment, or technical expertise; therefore it is 
rated a 5 in this category. 

5.1.4 
Excluding any future potential remediation costs, the cost for this alternative is lower than any of 
the specified remedial actions. 

5-2 



FMPc-01124 
July 21. 1990 

5.1.5 Screenine Summary 
This altemative provides neither short- nor long-term protection for human health and the 
environment nor a reduction in contaminant toxicity, mobility, and volume. This, coupled with the 
unlikelihood of agency approval, provides an overall altemative ranking of 21. 

5.2 ALTERNATIVE 2 - NONREMOVAL. PHYSICAL STABILIZATION. SLURRY WALL, AND - CAP 

5.2.1 DescriDtion 
This nonremoval alternative isolates the wastes from the environment, thus minimizi g the 
generation and release of contaminated leachate to the underlying Great Miami 

construction of a closure cap, stom water runoff and run-on con 
flow control features including slurry walls, subsurface drains, 
Placement of a closure cap will require the partial flow realignment of Paddys Run. The following 
technologies are presented in the order in which 

ifer. This is 
accomplished by removing and treating any free standing water, in situ waste stablization, $ 

measures, as well as subsurface 
temporary groundwater wells. G 

appear in Figure 5-1. P .  
Removal and Tre t of Standing Water - Pits 5 and 6 and the Clearwell have 
standing water reduiring treatment by a water treatment plant constructed specifically 
for use during the Operable Unit 1 remediation. The treatment plant process systems 

e clarifcation, filtration, ion exchange, and reverse osmosis. In addition, the 
ent plant will process all contaminated water generated by other aspects of this 
ial alternative, including groundwater. 

Subsurface Flow Control - The subsurface flow control technologies will minimize the 
horizontal groundwater flow through the Operable Unit 1 area. These technologies 
are shown in Figure 4-1 and may consist of the following: 

- A soil or cementbentonite p d a l  slurry wall placed around the north, east, and 
south of the Operable Unit 1 area. The slurry wall will be installed through the 
surficial till layer into the underlying Great Miami Aquifer. The sluny wall will 
divert the flow from the local water table around the enclosed area 

- A series of perimeter vertical drains consisting of selected natural granular 
materials may be placed upgradient from the slurry wall. The vertical drains will 
facilitate the downward movement of the till groundwater, lowering the water table 
elevation a minimum of 15 feet below the bottom of the pits into the more 
permeable underlying Great Miami Aquifer. 
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- Temporary groundwater wells will lower the groundwater table inside the slurry 
wall area, providing both contaminant (plume) control and reduction of the water 
available to interact with the in situ waste. These wells will be removed and 
grouted shut before capping. It is assumed that the withdrawn water is 
contaminated to some d e w  and will q u i r e  treatment before discharge. 

phvsical Stabilization - CIS data indicate Pits 5 and 6 and the Clearwell exclusively 
contain sludges from plant production and/or surface soil sediments, whereas Pits 1 
through 4 and the Bum Pit contain actual or assumed quantities of d m s ,  
construction rubble, and/or miscellaneous site debris. In addition, Pits 1 through 6 
have a subsurface moisture content that varies from 20 to 60 percent, Therefore, 
specific in situ stabilization techniques were developed for various pits within the 
operable unit area to minimize the potential of long-term waste settlement, future cap 
maintenance, and release of contaminated waste pit water into the 

- Shallow Soil Mixing 

Because of the absence of drums and 
Appendix A, will be the preferred 
Clearwell. SSM will reduce the requiring treatment, as 
well as stabilizing the waste and the grout matrix. The 

bble, SSM, as described in 
for Pits 5 and 6 and the 

SSM technology will provide 
or no contaminant leachability pal. 

Pits 1 through 

leachate @ore water) collection trenches and sumps will be installed in the surface 

tural competence and an end product with little 

- Surcharging 

the Bum Pit will each receive a 16- to 20-foot thick soil 
4-2. Before the surcharge placement, a series of 

Pits 1 through 3 and the Bum Pit. Because of the presence of a previously 
RCRA closure cap and worker/public health concern, leachate collection 

processed in the remedial treatment plant, 
and sumps will not be installed in Pit 4. All collected leachate will be 

After the pit wastes have achieved the required compaction goals, as indicated by 
laboratory tests and verified by field monitoring, the overburdening soil will be 
removed to design specified contour elevations. 

Caminq - After completion of the contour grading, a multiple layer closure cap will 
be installed. The cap will be constructed, as described in Appendix A, utilizing a 
minimum four-foot thick low permeability clay layer, a combination two-foot natural 
aggregate-filter blanket/drainage layer, and a two-foot thick vegetative layer design. 
However, the cap design will be modified to incorporate a biological intrusion barrier 
consisting of a five-foot thick layer of rollerampacted concrete placed between the 
clay and drainage layers. The intrusion bamer will provide additional long-term waste 
isolation benefits including: 
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- Protection against inadvertent human intrusion into the waste 
- Protection against general biological intrusion through the clay layer 
- Protection against severe wind and rain induced erosion, due to the loss of 

institutional control, by providing an armored surface over the clay layer. 

All cap elements and layers will be contoured to grades that promote drainage while 
minimizing the effects of storm water erosion and any minor amounts of residual 
waste pit subsidence. For additional details, see Figures 4-1 and 4-2. 

Flow Realignment - The objective of flow realignment is to permanently redirect flow 
away from a zone of contamination or to minimize destructive water erosion from 
damaging a critical natural or engineered feature. As presently configured, Paddys 
Run is the main drainage channel for the western portion of the site originating just 
north of the FMPC, flowing to within 150 feet of the west 
and continuing south to the Great Miami River. Constructio 
finished contour grades will require intruding on the present 
Therefore, to meet the stated objectives on a long-term basis 
relocation and recontouring of Paddys Run. 

Operable Unit a m  while run-on 
closed facility. RunoWrun-on co accomplished by using site contour 
grading, vegetation, diversion 
devices including silt traps an 

storm water away from the 
RunoffBun-on Control - e storm water from the 

n ditches, as well as various physical 

P 5.2.1.1 System Reuuirements 
This alternative will require: 

0 oving, excavation, and compaction equipment 
0 rary pundwater extraction system 

Clay capable of achieving lo-' centimeters per second vertical permeability 
Long-term maintenance and environmental monitoring program 
Partial relocation of Paddys Run 
Water Deament facility and water supply 
Shallow soil mixing system with air treatment 
Decontamination facilities 
Short- and long-term runofflrun-on control 

5.2.12 Size and Configuration 
The following is a listing of the approximate sizes and numbers of the various components of the 
remediated pits. 

closurecap 693,000 square feet 

Subsurface drains 
Slurry wall 3500 feet x 60 feet = 210,000 square feet 

10 each, 3 feet diameter, 40 feet deep 
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In situ physical stabilization treatment areas 
- Shallowsoilmixing 
- surcharge 

241,000 square feet (pits 5 and 6 and Clearwell) 
488,000 square feet (pits 1 through 4 and Bum Pit) 

5.2.1.3 Remediation Time Frame 
Remediation will take approximately two years from the initial staging of construction equipment 
and water treatment to the final capping of pits and completion of Paddys Run realignment. 

5.2.1.4 Smtial Reauirements 
The spatial requirements are as follows: 

Staging area for construction material and equipment - 5.0 acres 
Office and field laboratories - 0.5 acre 
Decontamination facilities - 05 acre 
Wastewater treatment system - 0.5 acre 

I 

t 
5.2.1.5 Packaging/rransDo rtation Reauirements 
The only transportation requirement identified porting the fill, aggregate, and clay closure 

P components to the site. 

I 5.2.1.6 Wastes Generated 
ntaminated miscellaneous equipment and job control waste will be generated 

and disposed der the closure cap. 

5.2.2 Effectiveness 

5.2.2.1 Protection of Human Health 
This alternative offers the best short-term effectiveness of all the alternatives and rates a 4 because 
it is a waste nommoval alternative; therefore there are minimal waste handling risks. 

With dedicated long-term maintenance and monitoring, the long-tern effectiveness can be 
maintained even though the waste has not been treated. This alternative, however, rates a 3 in this 
category because it is uncertain to exactly what extent the containment techniques used will prevent 
contaminant migration over the long tern. 
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52.22 Protection of Environment 
The sbort- and long-term effectiveness in this category rate the same as for protection of human 
health. 

5.2.2.3 Reduction in Toxicitv. Mobilitv. and Volume 
This altemative rates a 2 in this category because, even though the pit wastes have been reduced in 
volume and are relatively immobile because of compaction and the impermeable cap, the wastes 
have not been treated except for SSM in Pits 5 and 6 and the Clearwell. 

5.2.3 ImDlementabilitv 

5.2.3.1 Constxuctabilitv 
This altemative rates a 4 in this category because the techno10 1 available, proven, and easiest of 

the alternatives to implement. v 
P 

P 5.2.3.2 Reliabilie 
This alternative rates a 4 in this category because of its relatively simple application and low 
probability of scheduling and o tional delays. 

toring will be required to ensure that the remedial action objectives 
continue to be met. This altemative rates a 3 in this category. 

5.2.3.4 Smcial Enrrineering EuuiDment 
This altemative requires no special engineering, equipment, or technical expertise (except for SSM); 
therefore it is rated a 4 in this category. 

5.2.4 
As described in Section 3.0, the cost of this alternative is low. 

52.5 Screening Summary 
The advantages of this alternative are the relatively simple and inexpensive implementation and the 
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effective short-term protection of human health and the environment. The SSM technology will 

solidify/stabilize the wastes in Pits 5 and 6 and the Clearwell. This altemative meets the remedial 
action objectives of preventing ingestion or contact with the wastes, preventing the release of 
airborne contamination and radon gas from the wastes and mitigating migration to surface or 
groundwater. 

The disadvantage of this alternative is that surcharging does not reduce the waste toxicity of any 
pits to which it can be applied. Because this is a containment and compaction technology, it ranks 
below other technologies as a remedial treatment that permanently and significantly reduces the 
volume or toxicity of hazardous substances, pollutants, and contaminants. Howeve 
significantly reduce the mobility of these contaminants by effectively minimizing 
rain water through the pit wastes. The requirement for future remediation is a possibility. This 
alternative receives an overall ranking of 31. 

pping does 
e infiltration of T 

5.3 ALTJZRNATIVE 4 - REMOVAL, SLUDGE 'EREATMENT, AND ON-SITE DISPOSAL 

I 5.3.1 DescriDtion 
This altemative is intended to 
engineered on-site disposal fac 
water, waste re 

etely remove the pit wastes and dispose of them in an 
This process includes the removal and treatment of standing 

, waste segregation, aeatment, and final disposal (see Figure 5-2). v There are two waste removal technology options. Depending on the physical nature of the pit 
sludges, including water content and the presence of standing surface water, hydraulic dredging 
and/or mechanical dredging technologies can be employed. 

Pits 1 through 4 and the Bum Pit contain actual or assumed quantities of drums, consmction 
rubble, and/or miscellaneous site debris. Therefore, as described in Appendix A, Page A-33, 
extensive waste segregation activities will require mechanical shredders, crushers, compactors, and 
balers, as well as a separate facility for drum handling, sampling, and treatment as required. 

After segregation, the remaining sludge material will be treated before disposal. Depending on the 
amount of organics present in the pit sludges, the process options selected for further consideration 
include drying and/or viuification and dewatering, stabilization, and/or drying. These p m s s  
options are described in Appendix A, Pages A-23 through A-25. 
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Any water not utilized by the waste (sludge) treatment technologies will be processed by the water 
mtment  plant constructed specificaIly for use during Operable Unit 1 remediation. The 
technologies under review for the water mtment  plant include: 

Clarification 
Filtration 
Ion exchange 
Reverse osmosis 

After treatment, the multant waste form will be transferred from a temporary 
a tumulus or series of above-grade structures, as described in Appendix A, 

structures will be restricted to the design denoted 1A in lieu 
will provide multiple waste containment system as well as 

to provide at least the same level of environmental protection as the tumulus, the above-grade 
1B and 2. This restriction 

closure cap without the 
five-foot- thick roller-compacted concrete layer. 
structure will function as the cap instrusion b &m ponent. 

e reinforced concrete roof of the above-grade 

As with all on-site disposal tec 
regularly scheduled monitoring, 

including in situ stabilization, a properly designed site, 
maintenance programs will be required throughout some 

specified postc period. 

V 
5.3.1.1 System' Reuuirements 
This alternative will require: 

Long-term maintenance and environmental monitoring program 
Waste removal equipment 
Water treatment facility and water supply 
On-site storage facility 
Miscellanmus service utilities 
Process plant facility 
Deantamination facility 
Earthmoving, excavation, and compaction equipment 
Waste segregation facility 
Short- and long-term runoft7run-on conml 
Drum handling facility (provided by Fh4PC in conjunction with general plant 
activities) 
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It is assumed that the plant has no existing excess capacity for sludge or wastewater treatment. 

5.3.12 Size and Configuration 

Vitrification - 1300 cubic yards per day, 100,OOO-square foot treatment facility 
Grout stabilization - 2200 cubic yards per day, one acre treatment facility 

5.3.1.3 Remediation Time Frame 
Remediation will take approximately six years from the initial staging of equipment to final 

excavation, one year construction/startup, and one year for final closure). 
backfilling of the pits if either vitrification or physical stabilization is used 

5.3.1.4 Smtial Reauirements 
The spatial requirements as follows: 

I 

Decontamination facilities - 0.5 
ss facility - 1.0 acre 

es and earthmoving equipment - 5.0 acres 

station - 2.0 acres 
Wastewater treatment Dlant - 0.5 acre 

There will be an on-site treatment/packaging facility to prepare the waste for on-site storage, and 
there will be on-site transportation requirements to move the treated waste to on-site storage. 

5.3.1.6 Wastes Generated 
Any equipment that is too contaminated to warrant decontamination will be considered waste and 
will be sent to an appropriate disposal facility. Wastewater from remedial activities will be treated 
before release. 

5.3.2 Effectiveness 

5.3.2.1 Protection of Human Health 
The short-term effectiveness of this alternative rates a 3 because this removal action involves the 
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risk of a waste handling accident during the removal, mtment,  packaging, and transportation for 
on-site disposal. 

The long-tern effectiveness of this alternative rates a 4 because the wastes will be treated before 
storage over a vulnerable aquifer near a major p6pulation area 

5.3.2.2 htection of the Environment 
The short-term effectiveness of this alternative rates a 3 because this removal action involves the 

risk of a waste handling accident during the removal, treatment, packaging, and transportation for 
on-site disposal. 

The long-tern effectiveness of this altemative rates a 4 because the wastes will be treated before 
storage over a vulnerable aquifer near a major population center t 
5.3.2.3 Reduction in Toxici Mobili and Vol e 
This alternative rates a 4 in this category becau wastes are physically stabilized or vitrified 
and placed P in an engineered facility. owever, perpetual maintenance and monitoring will 

be required to maintain the 

d, there may be a 20 to 40 percent reduction in waste volume, and if physical 
stabilization is there may be a 30 to 40 percent increase in waste volume. All percentages are 

5.3.3 hDlementability 

5.3.3.1 Constructabilitv 
This alternative rates a 3 in this category. While the removal methods, stabilization methods, and 
on-site disposal facility being considered are based on available and proven technology, the waste 
segregation facility subsystems (i.e., conveyor feeds and crusher/shredders) may present design and 
start-up problems. 

5.3.3.2 Reliability 
This alternative rates a 3 because of its greater complexity. There is a greater probability of 
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schedule and operational delays. Due to waste variabilities, vitrification and grout mixtures may 
require extensive adjustments. 

5.3.3.3 Maintenance/oDeration 
This alternative will require perpetual maintenance and monitoring to be sure that the objectives of 
the remedial actions are met. This alternative, better than Alternative 2, rates a 4. Less 
maintenance wilI be required to maintain the remedial action objectives for an engineered disposal 
facility than for an in situ waste containment design. 

This alternative rates a 3 in this category because of the relatively unique 
5.3.3.4 Smcial Endneering: and EuuiDment 

processing equipment required. 

5.3.4 Qg 
As described in Section 3.0, the cost of this alte ve is medium. % 
5.3.5 Screening: Summary 

A 

its effective waste treatment and above-average, long-term P The advantages of this altemati 

effectiveness at moderate cost. ts primary disadvantages are its moderate short-term effectiveness 
with waste treatment and the reduced implementability caused by the 

the waste treatment processes. This altemative receives an overall ranking of 
31. 

5.4 ALTERNATIVE 5 - REMOVAL, SLUDGE TREA"VlENT. AND OFF-SITE DISPOSAL 

5.4.1 DescriDtion 
This alternative is the same as Alternative 4 in all ways except the final disposal of the treated 
wastes is at an approved off-site disposal facility. 
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The waste removal technologies, sorting technologies, .and on-site treatment and packaging 
technology options are the Same as those for Alternative 4 (see Figure 5-3). 

Any water not used for making concrete will be processed by the wastewater treatment plant 
constructed specifically for use during Operable Unit 1 remediation. The technologies under review 
for the wastewater treatment plant include: 

Clarification 
Filtration 
Ion exchange 
Reverse osmosis 

5.4.1.1 Svstem Reuuirements 
This altemative will require: 

Waste removal equipment 
Wastewater treatment facility 
On-site temporary waste storag 
Earth moving, e 
Decontamination 
Miscellaneous se 
Construction of ff-site waste disposal facility 

s plant facility 
segregation facility 
and long-term emsion control features 
handling facility (provided by FMPC is conjunction with general plant 

activities) 

It is assumed that the plant has no excess capacity for sludge or wastewater treatment. 

It is assumed that the plant has no excess capacity for sludge or wastewater treatment. 

5.4.1.2 Size and Confirmration 

Vitrification - 1300 cubic yards per day, 100,OOO-square-foot production facility 
Grout - 2200 cubic yards per day, 10,000-square-foot production facility 
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5.4.1.3 Remediation Time Frame 
Remediation will take approximately six years from the initial staging of equipment to final back- 
filling of pits if either vitrification or physical stabilization is used (based on four years of 
excavation, one year construction/startup, and one year for final closure). 

5.4.1.4 SDatial Reuuirements 
The spatial requirements are as follows: 

Offices and field labomtory - 0.5 acre 
Decontamination facilities - 0.5 acre 

Staging area for supplies and earth moving equipm t - 5.0 acres 

On-site treatment and packaging facility - 1.0 acre 
On-site short-term storage area - 5.0 acres 

Treated waste transfer station - 2.0 acres k 
5.4.1.5 Packaging/rranmrt Reauirements 
See Appendix B. P 

I 5.4.1.6 Wastes Generated 
Any equipment is too contaminated to warrant decontamination will be considered waste. B 
5.4.2 Effectiveness 

5.4.2.1 Protection of Human Health 
The short-term effectiveness of this alternative rates a 2 in this category because this waste removal 
action involves the risk of a handling accident during the removal, treatment, packaging, and 
transportation for off-site disposal. 

The long-term effectiveness of this alternative rates a 5 because after ueatment and appropriate 
packaging, the FMPC waste would be shipped to an approved off-site waste disposal facility for 
permanent disposal. 
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5.4.22 Pmtection of the Environment 
The short- and long-term effectiveness of this altemative rates the same as for protection of human 
health. 

5.4.2.3 Reduction in Toxicitv. Mobility, and Volume 
This altemative is identical to Altemative 4 in this category. 

5.4.3 ImDlementability 

5.4.3.1 Constructability 
This alternative is identical to Alternative 4 in this category. 

5.4.3.2 Reliability 
This altemative is identical to Altemative 4 in this category. 

5.4.3.3 Maintenance 
This alternative will require no pe 
stored on site. This altemative 

P mal mainte ance or monitoring because the waste will not be 
s a 5 in this category. P 

in this category. 

5.4.4 Cost 
As described in Section 3.0, the cost of this alternative is high Transportation constitutes a great 
majority of the cost of this altemative. 

5.4.5 , Screeninn Summaw 
The primary advantages of this alternative are its excellent long-term effectiveness and nonexistent 
FMPC maintenance and operational costs. The primary disadvantages are the high cost and below- 
average, short-term effectiveness caused by waste transpoItation risks. This alternative receives an 
overall ranking of 32. 

Fnyovl Wlrn-21 90 5-18 



.. 

FMPc-01124 
July 21. 1990 

5.5 ALTEFWATIVERANKING .. 

Based on the results of the alternative evaluation just conducted, a ranking of the alternatives can 

be performed. It is important to note that the evaluation criteria wexe applied equally to all of the 
alternatives; therefore, the alternative rankings are not weighted. The results of this ranking axe 
shown in Table 5-1. 

I 

P 
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6.0 GENERALSUMMARY 

6.1 PRESENTATION OF ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS 
In Section 5.0, the alternatives were formally ranked according to their ability to meet the general 
screening criteria The results of that ranking show that the three screened alternatives achieved 
similar scores. Because of the relatively close scores of the alternatives in this ranking process, the 
alternatives listed below are recommended for further development and refinement in Task 13, 

Detailed Analysis of Alternatives: 

Alternative 4 Removal - Sludge Treatment and On-Site Disposal 
Alternative 5 Removal - Sludge Treatment and Off-Site Disposal 

Alternative 2 Nommoval - Physical Stabilization, Sluny Wall, and Cap 

7 In addition, hybrid alternatives may be considered 

Alternative 0 (No Action) will also be included in Task 13 as a b 
the following altematives were removed from further consideratio 
technology implementability and reliability: 

e alternative. In Section 4.0 

use of concerns about F 
Alternative 1 Nommoval - Slu all and Cap 
Alternative 2 Nommoval - Vi tP cation and Cap 

See Figure 6-1 for the Operable 1 postscreening response actions. 

6.2 D E T A I L E ~ ~  ALYSIS (‘TASK 13) PREVIEW 
The detailed s of alternatives will follow the development and screening of altematives and 
precedes the selection of a preferred remedial action (denoted Task 14). The screened alternatives 
will be refined to provide greater detail and accuracy based on the results of additional analysis, 
treatability studies, and site characterization. During the detailed analysis, each altemative will be 
assessed against the criteria below: 

Compliance with- 
* Long-term effectiveness and permanence 

Short-term effectiveness . 

Implementability 

Overall protection of human health and environment 

Reduction in toxicity, mobility, and volume 
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* c o s t  
stateacceptance 
communityacceptance 

This approach to analyzing altematives is designed to provide decision makers with sufficient 
information to adequately compare the alternatives, select an operable unit remedy, and demonstrate 
satisfaction of the CERCLA remedy selection requirements in the Record of Decision (ROD). 

P 
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CAPPING (INFLL TRATION CAPPING) 
The capping specified for this altemative is a multiple-layer design that minimizes the vertical 
infiltration of storm water through the Operable Unit 1 a m .  Because of extended service life 
requirements, no synthetic materials such as flexible membrane liners (FML) or geotextiles may be 
incorporated into the design except to facilitate construction. 

Before cap construction, clean fill soils will be placed and contoured to provide long-term cap 
support and to minimize any potential future settlement problems. The multiple-layer cap design 
will consist of the following elements: 

Clay layer 

A four-foot minimum thickness, compacted clay laye with a verified 1 X 10' cm/s 
permeability will be placed over the fill soils. B se FMLS are excluded from the 
design, the proposed clay layer is 24 inches thick than that specified under Title 40 

greater long-term resistance to 
attack, thereby minimizing the 

of the Code of Federal Regulations (CFR) 264. f 's additional thickness will provide 
uced cracking and potential vegetative root 

of water migration through the clay layer. 

Drainage layer 
A 

. A two-foot-thick age layer with a 1 X lo3 cm/s minimum permeability will be 

natural aggregate filter protecting the lower drainage layer from clogging. 
gh more costly to procure and install than the typical Resource Consewation 

very Act (RCRA) geotextile filter fabric, the all-natural drainage layer will 
concern over long-term material durability, as well as improving the overall 

placed over the c P y and consist of two 1-foot-thick layers. The upper layer will be a 

drainage layer performance including: 

- Reducing the hydraulic driving forces acting on the clay layer by more timely 
removal of water percolating through the vegetative cover 

- Balancing the moisture content of vegetative and clay layers against seasonal 
extremes, including drought 

- Providing an intrusion barrier to protect the clay layer against deeprooted plants 
and burrowing animals. 

Vegetative 

The two-foot thick vegetative layer placed over the drainage layer shall be composed 
of common clean soils with the upper three-inch thickness capable of supporting a 
hardy, persistent growth, shallow-mted (zero mt density at 12 inches deep) grasS 
crop- 
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The vegetative layer protects the clay layer against environmental abrasion including 
desiccation, fkeze/thaw damage, erosion, and hydraulic-induced-stresses caused by 
standing or pondmg water. 

AU cap layers will be contoured to grades that promote drainage while minimizing the effects of 
waste subsidence and storm water erosion. In addition, based on the extremely long half-lives of 
various radionuclides present in the waste, the five-meter criterion (lOCFR61) will be used in 
determining cap thickness. 

Present non-RCRA regulatory criteria, such as lOCFR61.7@)(5), and 
designs that minimize both maintenance and storm water fitration, 
longevity for intrusion barrier purposes in excess of 500 years. 

P 
P 
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CLARIFICATION 
Clarification is also known as sedimentation ami involves the separation of suspended solids from a 
liquid by gravity. It has no effect on the dissolved solids. 

Clarification can either be used as a pretreatment technique to remove organic or inorganic 
contaminants before downstream processing or as a final polishing step to produce a high quality 

effluent suitable for direct discharge. Solids separation is usually enhancsd by flocculation. 
Clarification can be performed in large tanks or pits @referably with a sloped bottom) or in 
package equipment supplied by vendors. 

Clarification will not reduce the hazards associated with the solids, but it will red a ce their volume. 
to be treated further. No The sludge and wastewater produced by clarification will 

adverse environmental effects would be expected from 
process that can be included in the wastewater 

is a common 
of the 

wastewater in pits and lagoons has probably alre occurred. D 
I Clarification would not be 

created during the processing o 
solids in Operable Units 2,4, and 6, but if wastewater is 

units, then clarification may be useful. 
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DYNAMIC COMPACTION 
Dynamic compaction involves dropping 5- to &ton weights from heights of 20 to 100 feet, 
resulting in compaction of surface and subsurface soils. A largecapacity crane repeatedly lifts and 
releases the weight at one location before moving on to the next location. 

This technology has been proven very effective in treating a l l  types of soils, even at 60-foot depths, 
and has been shown to be extremely cost-effective. The technique will generate various depth 
craters dependent on the subsurface conditions. To minimize the potential of contaminate release 
into the surface environment, a thick soil blanket (approximately four or five feet) is placed over 
the treatment area. 

compaction effort: 
The following support activities would be required before 

Carry out studies to confirm the technology's ab' . 'es 
Remove and treat free-standing water 
Evaluate and implement groundwater corn1 m €35 

d a RCRA-type cap constmcted. Groundwater A After treatment, the soil blanket will be contou 
control measures will be i make each dynamically compacted area an environmentally 

unit. secure and permanent waste di 
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FILTRATION 
Filtration is a method for separating solids from a liquid. The stream to be filtered passes through 
a media that allows the liquid to pass through while trapping the solids. 

Filtration is commonly used in water treatment plants for solids removal. It can be performed in 
pnssure filters, vacuum filters, gravity filters, bag filters, or cartridge Nters. Pressure filtration is 
typically used for dewatering sludges and reducing transportation and disposal costs. The feed to 

the pressure filter may have to be conditioned and thickened with inorganic chemicals. Bag and 
camidge filters are typically used to provide additional treatment to affluent water before final 
discharge. Filtration typically produces filter cakes that contain 20 to 50 percent 

Filtration usually provides a better separation of solids from water compared to clarification. 
Filtration will not reduce the hazard associated with the 
will reduce their volume. The filter cake can be treated 

ds. T 
constituents, but it 

The wastewater 
may have to be treated further. P There are no environmental concerns associated with filtration except the disposal of any hazardous 
sludge generated. Filtration is mmonly used unit operation and can be cost-effective. P 

shiquid separation operation that may be used as part of the waste treatment 
is unlikely to be a cost-effective volume reduction technique for the semisolid 

sludges, but it may be used to remove low levels of solids from wastewater or to reduce the 
volume of sludges produced by clarification pmsses .  

A-6 
. .  



.. 

FMPc-01124 
July 21, 1990 

EOCCULATION _ .  

Flocculation is the coagulation of small colloidal suspended solids into larger particles to allow 
relatively easier separation from the wastewater. 

Flocculation is primarily a physical process and will help remove only the suspended solids and 
will not affect the dissolved solids. Typically, chemicals such as alum, femc chloride, and high 
molecular weight polymeric compounds are added to help agglomerate the particles. More than one 
flocculent is normally used for removing inorganics in conjunction with neutralization/pnxipitation 
and clarificatiodfiltration. Typically, laboratory-scale bench settling tests m required to select type 
and dosage of flocculent. 

Flocculation could be a part of a system to remove the suspended solids from wastewater. 
Flocculation will not reduce the hazard associated with the soli 
subsequent treatment and disposal. The wastewater may have P be treated further before discharge. 
The sludge could be pmcessed with the other slu es for disposal. Significant adverse 
environmental impacts should not result from 
stored. Flocculation costs are usu y relatively low. However, depending on the type and/or 
dosage of flocculent used, the 

-r 
ut it will facilitate their 

s if the flocculent is pmperly handled and & 
can be high. P 
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HYDRAULIC REMOVALDFEDGING 
Hydraulic removavdredging uses properly selected and designed pumps, with material dislodging 
mechanisms, drivers, suction and discharge line, all included in a site-specific, self-contained 
package. 

Hydraulic removaVdredging is generally limited to excavating slumes containing 10 to 20 percent 
solids by weight. It offers flexibility in pumping the slunyhediment a considerable distance 
(several thousand feet) to a designated treahnent/storage area 

By combining the capabilities of plain suction, cuttefiead, and portable dredges, 
pretested hybrid unit can be ordered to pump a slurry with a larger percentage of solids. Similar 

units have been built in the past and have a dredging depth capacity of 10 to 50 feet. 

This dredging method cannot be used for the removal of 55-g L on dnuns or other similar, 

nonsludge wastes. Therefore, mechanical remov methods would be employed to complete waste 
removal by excavation. Hydraulic dredging is 

of water after the cover materi 

te-specific s" 

priate for Pits 5 and 6 and the Clearwell P 
because of the standing water. on other pits would require the addition of large quantities 

been mechanically removed. 
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ION EXCHANGE 
Ion exchange is a process in which certain dissolved ions are removed from water by exchanging 
them with other (counter) ions held by an insoluble solid (resin). Ion exchange resins are typically 
polymer beads that have been modified by the addition of chemical groups which attract various 
ionic species. The resins can be regenerated for reuse with a strong solution of the exchangeable 
counter ion. Resin types range from general purpose demineralization resins that remove nearly all  

salts to selective chelating resins that have high affinities for specific ions. 

Ion exchange is used extensively for water and wastewater treatment. It is used also for treatment 
of a variety of industrial wastes to allow for the recovery of materials or by-prod 
ion exchange has been used in waste treatment for removal and rewvery of radio tive materials 
from contaminated streams. It is usually used to remove low levels of ionic species (generally 
between 100 and 500 ppm) and is not cost-effective at higher 
with ion exchange can achieve very low effluent concentrations P f contaminants. 

Ion exchange may be used as a final treatment 
wastewater. The resins may be used once and disposed of or they may be regenerated, which will 

for treatment and disposal; the concentrated regenerate may be produce a concentrated waste 
treated with the sludge. Ion e hange is an easily implemented, reliable, commercial technology. 

. Additionally, T 
n ntrations. Treatment of water 

ove trace metals and radionuclides from dilute + 
F 

oderately expensive and will depend on the type of resin employed and the 
ionic species removed from the wastewater. 
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MECHANICAL REMOVAL 

Backhoe - A backhoe is normally used for mch.ing and for other subsurface 
excavation where the excavator remains near the original working level. Backhoes are 
mechanically or hydraulically operated in a drag and hoist maneuver and are usually 
crawler-mounted. The lateral and vertical reach of a backhoe is limited by the length 
of the boom. Conventional backhoes are capable of digging to a depth of 
approximately 40 feet Deeper digging depths (up to 80 feet) are achieved by using 
modified backhoes with extended booms, modified engines, and counterweights. 

Backhoes have limited lateral and vertical reaches that can be improved by using an 
extended reach and depth machine. They are capable of excavating almost any type 

Material transport and support equipment are required for a succes 

of material. 

operation. 

rated mechanical removal 
$ 

used for a mch/depth o 
relatively low, typically 

ty of losing material 

Clamshell dred 

ell dredges can be operated in confined areas, and by using a long boom, 
r exposure can be minimized. Major problems are low production, potential of 

aterial during hoisting operation, and high energy/operational costs. Material 
and support equipment are required for a successful operation. 

Front-End Loader - A frontend loader is a tractor with a bucket for digging, lifting, 
hauling, and dumping materials. Front-end loaders are generally equipped with a 
hydraulically controlled bucket lift and can be either crawler- or rubber-tire-mounted. 
The front-end loaders’ buckets vary in capacity and design. 

Crawler-mounted loaders can be good excavators and used to carry material as far as 
300 feet Medium-sized crawler-loaders typically have maximum bucket capacities of 
5 to 6 cubic yards. Rubber-tire-mounted loaders for high production operations on 
stable surfaces have bucket capacities up to 20 cubic yards. Usually frontend loaders 
are used in combination with excavation equipment like backhoes. 
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Dragline - A dragline is similar to a clamshell and is also a crane-operated device 
that would be crawler-mounted for this application. The primary difference is that a 
dragline bucket is loaded by being pulled across the material, whereas the clamshell is 
dropped into the material and hoisted vertically. A dragline can be used to excavate 
many types of materials. 

The dragline has a longer reach than a clamshell and better horizontal control. It has 
a greater potential of hoisting material and may require a specially designed bucket. 

P 
P 
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ON-SITE DISPOSAL FACILITY 
An on-site tumulus or aboveground waste disposal facility could be constructed for the disposal of 
the waste material. The proposed tumulus disposal concept basically consists of mounding over 
waste that has been placed on a stable structural pad. The aboveground structure is a reinforced 
vault-like concrete structure designed for permanent waste disposal. Both the tumulus and the 
aboveground structure will accept only dry waste placed in noncomsive containers and/or highly 
stabfiWsolidified waste forms. The following design@) are being considered: 

Tumulus Design (Figure A-1) 

- RCRA-type closure cap with leachate collection/detection system 
roller-compacted concrete intrusion barrier 

- Cap thickness, including fill cover over the waste f rms, will be based on the five- 
meter criterion per 1OCFR61. 

- Low permeability (1 X lo’ cm/s, maximum) m tiple clay liner underlayment with 

C/DS) and 4 
( 

LCPS 

Aboveground Structure P *‘ 

- Designs 1A an - The vault is constructed directly on grade (Figure A-2) 

(a) Design 1 F with a liner system including LCDS 
(b) Design 1B is without the secondary leachate collection system or the HPDE 

liner (only a primary leachage collection system). 
(c A RCRA-type cap can be placed over the closed structure 

- Designs 2A and 2B - The vault is constructed with the structural support slab 
placed six feet over grade using an extended height reinforced concrete foundation 
(Figure A-3). 

U 
(a) Design 2A with a liner system including LCPS 
(b) Design 2B is without the secondary leachate collection system or the HPDE 

liner (only a primary leachate collection system). 

As a condition of placement, no untreated (wet, raw) waste or free liquids will be accepted for 
disposal in any on-site disposal facility. After treatment the resulting waste form may be placed in 
bulk and/or containerized as follows: 

Dry (having a moisture content less than 15 percent by dry weight basis) placed in a 
noncorrosive, structurally adequate container . 
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Pumpable, self-leveling, setable grout/waste mix; this gmut/waste mix will be termed 
"waste Crete." 

As with a l l  on-site disposal technologies, a properly designed site, as well as regularly scheduled 
monitoring and facility maintenance programs will be required in perpetuity. 

P 
P 
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PACKAGINGlIRAN SPORTATION . .  

Shipment of wastes off site must meet the U.S. Department of Transportation's stringent 
packaging requirements for radioactive materials. DOT in 49CFR provides a number of general 
categories under which radioactive material may be shipped. Within the possible shipping 
designations allowed in the DOT regulations, there are four which apply to the waste pits (with cer- 
tain restrictions): 

Limited quantities 
Low specific activity @SA) material 
Type A package quantities 
Type B package quantities 

Under each of these categories, the Operable Unit 1 residues will be specified as "normal form" 
because they have not been tested to meet the requirements of 9 

The term "limited quantities" of radioactive ma 
Limited Ouantities 

articles and the smallest qu 
watches, clocks, and smoke de 
residues could be made to co 
practical. Thi 
container and 
require an inordinate number of packages to ship the wastes. The logistics of taking inventory and 
accounting for this number of packages alone renden this shipping classification unsuitable for the 
shipping of the pit wastes. 

173.469. t- 
is a designation for shipping the least restricted P 

f radioactive material. Generally, items such as radioactive 
are shipped under this category. Although the waste pit 

to the restrictions of this classification, it would not be 
ification places a restriction on the activity level allowed in each shipping 
se of the assumed concentrations of thorium-230 found in the wastes, it would 

Low Suecific Activity 
The advantage to shipping radioactive material as low specific activity (LSA) is to gain exemptions 
from using specification packaging (Le., Type A, Type B, etc.). Whereas the other packaging and 
shipping classifications place a limit on the curie content of a package, the LSA classification 
places a limit on the specific activity of the contents of each package. 
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Pit waste will have to meet the restrictions of 49CFR173.403(n)(4) which states: "Material in 
which the radioactivity is essentially uniformly distributed and in which the average concentration 
of the contents do not exceed: 

(i) O.OOO1 millicurie per gram of radionuclides for which the 4 
quantity is not more than 0.05 curie 

(ii) 0.005 millicurie per gram of radionuclides for which the 4 quantity is more than 
0.05 curie, but not more than 1 curie 

(iii) 0.3 millicurie per gram of radionuclides for which the 4 quantity is more than 1 
curie." 

Note: ''Y is the maximum activity of radioactive material, other than special form or 
low specific activity radioactive material, permitted in a 

In order to apply this definition it must be noted that 49CFR173.433(b)(3) 
of a mixture of different radionuclides, where the identity and 
known, the permissible activity of each radionuclide R,, &, ... 

of each radionuclide is 
be such that F, + F2 + ... + 

Fa is not greater than unity, when: 

Total activity of R, P 
F2 = 

4 0  

where A,@,, & ,... %) is the value of A, or A, as appropriate for nuclide R,, & ,... R." 

Note: "Al" is the maximum activity of special form radioactive material permitted in a Type A 
package. 

What all of the foregoing means for Operable Unit 1 is that the radionuclides in the decay chain 
present in the pits will have to be divided into three categories: those with an 4 value equal to or 
less than 0.05 curies, those with an 4 value greater than 0.05 but not more than 1 curie, and those 

with an 4 value greater than 1 curie. Then, using the above formula, the maximum activity 
concentrations may be calculated to determine packaging requirements. 
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Twe A Ouantities 
The pit residues can be shipped in Type A packaging that requim the activity level in each 
package not to exceed the 4 value for the radionuclide of concern 49CFR173.412 lists the design 
and performance specifications for Type A packaging. Type A packages are designed to more 
stringent requirements than LSA packages and are typically used for the packaging of materials 
with p t e r  levels of radioactivity. Type A containers are generally more expensive than LSA 

containers. 

Because of the activity levels of the pit residues and the package activity level restrictions for Type 

Quantities discussion, the logistics for storing and accounting for a large quantity As "T f packages 
A packages the wastes would require an inordinate number of packages. 

would be prohibitive. 

imited 

T v ~ e  B Ouantities t 
P 

Type B packaging is required for a l l  wastes that 

1ocFR71.51 lists the design and performance 
packaging is constructed to much higher stand 
therefore much more expensive 

Type A packaging requirements. 

either Type A or LSA packaging and is 
ments for.Type B packages. Type B 

ts of Type B quantities are made in a primary disposable container that is placed 
ck for transportation purposes only. The main advantages to Type B shipments 

are the use of larger packaging and reduction of risk during shipment because of the higher grade 
packaging. The main disadvantages are cost, increased number of truck trips, and use of Type B 
overpack. 
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REVERSE OSMOSIS .. 

Reverse osmosis (RO) involves diffusion of water through a semipermeable membrane with applied 
pressure. It is a separation process that can retain particles (including dissolved species) as small as 
1 to 10 Angstroms. 

Historically, RO has been assoCiated with removal of salts and inorganic compounds from brackish 
water. Unlike water, salts and other contaminants cannot pass through the semipermeable 
membrane and are concentrated. The degree of amcentration depends on the pressures on the 
membrane. Membranes can foul, thus reducing treatment rate. This situation happens if the 
solubility limit of any of the salt species in wastewater is exceeded; chemical 
sequestrants can be added to reduce this effect. 

ium sulfate fouling can be a 
t reduce the hazards associated 

tment and disposal. Adverse environmental 
be implemented with commercially available 

f RO might be used to concentrate the salts in the wastewater. 
problem in treating most of the FMPC wastewaters. RO will 

with the salts but will facilitate their subsequent 
effects should not result from this process. RO P 
process equipment; costs are mod te compared to other wastewater treatment processes. P 

A-20 



FMpc-01124 
July 21. 1990 

SHALLOW SOIL MlxING 

Shallow soil mixing (SSM) is a method of mixing soils or sludges with dry or fluid matment 
chemicals to produce a solidified or stabilized end product. SSM is designed to provide in situ 
mixing of ponds, pits, and lagoons to a depth of 30 feet or more using a crane-mounted mixing 
system. The mixing head is enclosed in a bottom-opened cylinder that allows a closed system for 
the mixing of waste and treatment chemicals. As the mixing head blades pass in an upanddown 
motion through the waste, a negative pressure is maintained on the cylinder headspace to pull any 
vapors or dust to an air treatment system: 

ell exclusively 
contain sludges from plant production and/or site surface soil sediments, 
and the Bum Pit contain large quantities of drums, 
debris. Therefore, SSM, as a stabilization 

the Clearwell. 

Characterization Investigation Study (CIS) data indicated Pits 5 and 6 and the 

and miscellaneous site 
only to Pits 5 and 6 and 

The SSM system has the advantages of a neg 
dust, waste treatment by 
operations, and operable 
a viable technology for 

pressure, treatment of any off-gases and/or 

of 30 feet or more. Therefore, SSM shall be retained as 
chemicals that can be correctly proportioned during mixing 

in Pits 5 and 6 and the Clearwell. 
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SLUDGE TREATMENT OITIONS (SLUDGE PROCESSING BY IN SITU VlTRIFICATION) 

Most of the sludges to be heated are composed of Lime and soils, with contamination by 
radioactive and nonradioactive metals as well as some organics. The materials in some of the pits 
and ponds do not have sufficient load-bearing capacity to support the equipment that is to be used 
during in situ treatment. The first step for in situ treatment, therefore, is to prepare an adequate 
surface over which equipment may be moved. This is done using various surface stabilization 
methods that include vibratory settling, sand or cement addition, and compaction. 

In situ vitrification involves adding sand to sludges, placing elecvodes into the pit, and then 
electrically heating the sandhludge mixture to form a glass-like monolith. This 
leachability and will not allow the migration of contaminants from the pit. A h $ is placed over 
the pit during this process to collect off-gas generated by the heati . 

s has low 

Off-gas generated during in situ vitrification is treated by an air f pollution control device such as a 
scrubber. The scrubber will generate a contam 
discharge. Treatment of this water will be do 
described in other process optio 
remediate a single sludge pit. 
wide variety of wastewaters fro 

wastewater smam that must be treated before 
g one of the water ueatment strategies 

Wastewater treatment could be done using a portable unit to 

uld also be done at a centralized facility designed to handle a P remedial actions at various locations around the facility. 

can be left in place. They will be highly resistant to leaching and have the The vitrified Q 
best long-term stability of any waste form. The vitrified waste can be capped with clay or soil for 
aesthetic purposes. 
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SLUDGE TREATMENT 0F'"IONS (SLUDGE REMOVAL. DRYING, AND/OR VITRIFICATION) 
Sludges will be removed from the sites Using one of the techniques described in the "sludge 
removal" technologies and will be delivered to a sludge treatment facility. For sludges containing 
low levels of organics, the necessary treatment should prevent leachate formation and/or contaminant 
migration at the disposal site. This will be accomplished by sludge drying or vitrification. Some 
sludges may be disposed after sludge dryrng alone, whereas others may require further treatment by 
vitrification. 

The sludge drying process includes dewatering in a filter press or centrifuge. Wastewater from this 
process will be discharged to one of the wastewater treatment systems installed at e facility. 
Dewatered sludge will then be dried further using a thermal dryer. This unit uses heat to evaporate 
water until the sludge is in a dry solid form. Sludges containing organics must be processed with 
off-gas collection and treatment systems. 

If vitrification is necessary, the dried sludge 
reactor with sand and fluxing agents and he 
contaminants bound into a gl ents leaching out of the material. The . 
vitrification process generates 
scrubber will generate a waste 
Alternative1 y , 

-T" 
t 

placed in typical glass melting equipment or a 
electrodes. The sludge is melted and 

that requires treatment by a unit such as a scrubber. The 
tream that will be sent to a wastewater treatment system. 

aste could be placed in an engineered mound and vitrified using in situ W techniques. 

FEwOUlFsmLZ 1107-21 -90 A-23 



.. 

FMPC-01124 
July 21. 1990 

SLUDGE TREATMENT OF'TIONS C30LIDSLIOUID SEPARATION. !jTABILEATION. AND/OR 
DRYING) 
Organic-free sludges may be treated by several treatment scemios involving solid/liquid separation, 
drying, and stabilization. Solid/liquid separation will be done when it is cost-effective to remove 
liquid from the sludge before further treatment. Some sludges may be sent directly to stabilization 
if their water content is similar to that needed in the stabilization mixture. Solid/liquid separation 
will be done before sludge drying, unless the sludge to be treated does not contain enough water to 
allow it to be effective. 

Sludge drying involves hearing the sludge to evaporate water and forming a 
sludge. Dried sludge can be sent to stabilization or directly to disposal. 
emissions must be controlled during this process. 

. Stabilization is accomplished by adding fly ash, cement, 
sludge. Stabilized wastes will then be sent to disposal. 

P 
asphalt, r other stabilizing materials to the F 

P 
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SLUDGE TREATMENT OPTIONS FOR ORGANIC .CONTAMINATION (SOLID/LIOUID 
SEPARATION. THERMAL DES0RF'"ION. AND STABILIZATION) 
Sludges containing organics require treatment in systems that control fugitive emissions of organics 
as well as provide treatment for metals. This will be done by first using solid/liquid separation, 
removing organics and residual water in a thermal desorber, and.then stabilizing the dried sludge, if 
needed. Solidhiquid separation may be done on a filter press or centrifuge and generates a 
wastewater stream for trament. 

Thermal desorption uses an indirectly fired kiln or other equipment to heat the sludges to a 
temperature that drives off organics and water. The vapor from the desorber 
unit such as a fume incinerator. Off-gas from the incinerator may require 
scrubber system for particulate and chloride removal depending on the 
blowdown water is then sent to a wastewater treatment unit. 

Dry sludge from the thermal desorber may 
before disposal. Stabilization involves the 

agglomerate that will prevent leaching of 

of directly or may require stabilization 
ash, concrete, asphalt, etc., to form an 

fugitive dust emissions must be 

P controlled during this process. 
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SOIL-BENTONITE SLURRY WALLS WER TICAL CONTAINMENT BARRIER) 
Slurry walls are the most commonly used subsurface barriers. Slurry walls are constructed in a 
vertical trench that is excavated under a slurry. The slurry (which is usually a mixture of bentonite 
and water) assists in shoring the'trench to prevent collapse and forms a filter cake on the trench 
walls that prevents fluid loss to surrounding ground. 

Backiilliig, performed with soil materials mixed with a bentonite and water slurry, results in this 
type of slurry wall. There is a work area requirement for on-site slurry preparation to be effective; 
this work area should be located adjacent to the slurry wall installation site. 

For slurry walls to be effective it is necessary to use them in conjunction with a itable cap. The 
slurry wall should extend to the least permeable underlying layer and go to a predetermined design 
depth below the bottom of the waste. A detailed predesign inv 
subsurface conditions and materials is required. Permeabilities f the subsurface layer (to which the 
slurry wall extends) and the soil-bentonite wall 
of waste/wall compatibility should be addressed 
proposed backfill mixture with actu site leach groundwater. Based on the investigation 
results, suitable design and sup 

a 
ation characterizing the 

are critical elements in the design. The issue 
in the design by permeability testing of the 

activities can be recommended. 6 
o be placed upgradient from the waste and can divert groundwater away from 

leachate production. 
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4.4 ?. 

SOLIDIFICATION AND STABILIZATION OF RADIOACTIVE MATERIALS 
Radioactive waste forms are defined as Class A, Class B, and Class C per 1OCFR61.55. 
Solidification process applies to Class A. Stabilization process is applicable to Class A, B, and C. 
Solidified Class A waste products are free-standing monoliths and have no more than 0.50 percent 
of the waste volume as free liquids. Stabilized Class B and C wastes must meet American Society 
for Testing and Materials ( A m  standards for compressive strength, exposure to radiation fields, 
biodegradation, and leaching as stated in the U.S. Nuclear Regulatory Commission (NRC) Technical 
Position on Waste Form. 

Although there is a difference between solidification and stabilization, this 
Solidification may be necessary for preparation for disposal to 

acceptable levels and to provide structural integrity to prevent 
other failure when disposed. 

portland cement, limestone, fly ash, gypsum, 

will treat them 
the same. 

subsidence, and collapse or 
are available including A number of different 

Laboratory testing 
will be required to determine the proper solidifi 'on formula P 

kEwou1psn&2 1107-21 -90 
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SURCHARGING (OVERBURDENING) . .  

This technology typically induces densification and subsidence in incompetent soils by mounding or 
overburdening the area of treatment with large fill soil quantities for a long period of time. After 
the compaction goal is achieved, the soil overburden may be removed and discarded or used for 
m u  another area (termed "rotating surcharge technique"). 

. 

This technology is one of the simplest and least expensive methods for large area treatment. This 
method can be used most effectively in free-draining soils but can be readily applied to fine- 
grained and cohesive soils by installation of sand drains, collection trenches and sumps, or wick 
drains to decrease the waste consolidation time. 7 
If drains are installed, they will provide a pathway for contaminated pore water to the fdl surface. 
Pore water would then be collected and treated, which could po 'ally expose workers to 

contamination. f 

compacted waste/soil matrix for P closure cap bearing purposes. 

the contaminated pore water into the If the drains are not used, the surcharge would 
sumunding soil and confining bas' subsoils leading to a possible slight rise in monitored 
contaminants for a short period 

P 
'me. In either case, the surcharge would produce an adequately 

any full-scale stabilization efforts, the following support activities would be 
required: 

Field and/or laboratory studies to confirm the chosen technology's abilities 

Removal of any &-standing water from the treatment area 

Evaluation and implementation of temporary and permanent groundwater control 
measures I 

- Temporary wellpoints or withdrawal wells outside the treatment areas during 
construction 

- Slurry wall technology 

- Upgradient groundwater interceptor ditches and drains 

- Combinations of the above 
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After treatment, the surcharge would be removed to design-specified elevations, and a RCRA-type 
cap constructed in conjunction with requid groundwater conml measurn to provide an 
environmentally secure permanent waste disposal unit. 

P 
P 
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VACUUM EXTRACTION 
This technology, consisting of ejector wells, wellpoints, and suction wells, has been used for 
dewatering lagoom in large-scale operations where the volume of sludge or sediment would require 
an inordinately large number of mechanical dewatering units such as Nters and centrifuges. 

This technology’s essential features are: . Wellmints - An m y  of wellpoint screens, three to five feet apart, are placed into the 
waste and joined to a common header pipe leading to a vacuum pump. Wellpoints 
typically have 1.5- to 3.5-inchdiameter well screens and are capable of up to 35 
gallons per minute in granular soils. 

Suction Wells - May be defined as large wellpoints up to eight in 
with capacity greater than 35 gpm in granular soil. 

Ejector Wells - May be either single-pipe or two-pipe mponent systems with the 
single-pipe ejector wells most commonly used. Fo chnology utilization purposes, 
the evaluation will be limited to the single-pipe sy m. The ejector pump system 
consists of a water tank, pump, required valves, an c piping. In the single-pipe model, 
supply water flows downward be well casing and the inner ejector retum 
pipe, and a packer assembly supply water from the groundwater so that 
different pressures are develo pipe flow is a mixture of supply water and 

for matment, whi balance of the water is recycled for groundwater withdrawal. 

s in diameter 7 

groundwater ater tank. Excess tank water is removed 
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VERTICAL DRAINS . .  

This technology provides pore water pressure relief to facilitate the natural consolidation process in 
fine-grained soils. Sand drains are vertical columns filled with sand extending through the soil 
treatment zone. They are placed on a closely spaced pattern Wick drains are strips of material 
that are pushed into the full depth of the soil treatment zone. They are also placed on a closely 

spaced pattern Each wick is composed of a grooved or studded flat core sandwiched by a single- 
ply filter fabric on either side. In the last 10 years, wick drains have become the technology of 
choice in lieu of sand drains. Therefore, only wick drains will be assessed. 

Special installation equipment inserts the wick to the desired depth. The wick 
for contaminated water to reach the surface for collection and treatment. 

vides a pathway f 
The drains can be used more effectively if incorporated into o 

Wick drains are inexpensive to install and have 

Because of the method of * 

environmental and worker con 
following support activities would be required: 

settlement technologies. 6 
used on projects in all parts of the world. P 

n and collection of free pore water, there may be a potential of 
tion. Before the start of any full-scale stabilization efforts, the T 

Remove and treat fnx-standing water 

out studies to confirm the technology’s abilities 

Install a protective soil layer over any exposed waste to provide a safe working 
platform for equipment and personnel 

Evaluate and implement groundwater control measures. 

After m e n t ,  wick drains can be left in place. A RCRA-type cap will be constructed in 
conjunction with groundwater control measures to provide an environmentally secure and permanent 
disposal unit. 
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VITRIFICATION .. 

Vitrification converts contaminated solids into a glass (amorphous) and crystalline mineral matrix 
that has mechanical and chemical durability properties similar to granite. Vitrification, at melting 
temperatures between 1100" and 1600°C. will destroy organics and fix metals into the 
nonleachable solidified melt In vitrification the waste mixture must have sufficient mineral content 
to form the glassy/crystalline matrix. If the waste is low in silica or alumina compounds, they may 
be added in the form of sand or soil. 

Glass melting equipment (both continuous and batch) and in situ techniques can be used to vitrify 
rs, have been 

studied for vitrifying radioactive waste. Batch (in can) melting of radioactive w z has been 
wastes. Conventional equipment, including "cold cap" and "drop tube electro" 

studied. A stirred tank melter has also been proposed but not extensively studied. Gas-fired 
melters are not appropriate because of air pollutant emission co requirements. 

The cold cap, drop tube, and stirred tank melters ould be fed a mix of waste, sand, and fluxing 
agents and would produce a glass melt to be "p 

f 
' off. This melt could be cast as blocks or frit P 

and would resemble bottle glass. 
disposal. 

product buld be entombed or buried as required for final 

For in situ vitri 'on (ISV) the contaminated waste is not excavated but is vitrified in place. The 
heat and melt the waste is supplied by applying electric current to electmdes 

buried in the waste. Because the molten waste is conductive, it is heated by its own resistance 
(joule heating). For this process to be cost-effective. the depth of contamination must be at least 
six feet. Large sites can be treated by successive vitrification of adjacent blocks or zones. Another 
modified in situ approach that may have a wider application is placing the contaminated waste from 
a site in a pit or an aboveground mound and then vitrifying it. This allows mixing with other 
wastes and addition of sand or soil to improve the melting characteristics. 

energy q u i  G 

Any vitrification process will produce off-gas containing steam, products from combustion of any 
organics, and some particulate. Some metals may be volatilized but these emissions should be 
lower than with other thermal techniques. This off-gas from any vitrification process must be 
collected and treated. 
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WASTE SEGREGATION (WASTE PITS. CLEARWELL. BURN PlT) 
Waste segregation is a process that separates and isolates the different components making up a 

waste mam. Waste segregation as applied at FMPC will be accomplished by using the differences 
in physical characteristics within'the waste streams. 

Waste segregation would be used on Operable Unit 1 to separate the metallic material, wood, and 

other debris from the other wastes in each pit. Review of the CIS data indicates drums and other 
metal materials were buried in the pits. Wood pallets and other debris are also reported to have 
been buried in the pits. Magnetic surveys were taken to identify metallic objects in the pit areas. 
This step was taken so test borings could take place without disturbiig the metals 
fragments were encountered in some of the test borings indicating wood materials had been buried. 
Technologies for waste segregation include magnetic, eddy current separating, manual sorting, and 
screening/sizing: 

Td 

This method would further identify 
cover material is removed, visual inspection could be made to determine the type of 

as of fembs materials within the pits. As b Magnetic 

method for handling and sorting. When removing cover 
n to avoid puncturing drums or other containers. 
e n  will be isolated and sampled to determine RCRA 

constituents and radioactivity. 
A 

v c u m n t  separator (ECS) 

This method uses eddy currents to force nonferrous metals from a feed stream. The 
advantages of this methodology are: 

- High separation capacity - Not affected by femus metals in the feedstream 
- Low energy requirements - Increases in efficiency as metallic size increases 

Manual Sorting 

This method involves the "hands-on" separation of the different physical types of 
waste material. As metals or other types of debris different from the majority waste 
forms are encountered it would be evaluated and removed by the safest method. 
Special cleaning and decontamination procedures will be necessary for large debris 
before its disposal. 
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This method involves the physical separation of materials by a series of screens sized 
to retain particles of a desired size range while allowing smaller particles and liquid to 
pass through the screen surface. This method will separate materials by size only. 
The screen can be either moving or fixed. The more widely used moving screens can 
be vibrating, revolving, or gyrating; with vibrating being the most common and most 
efficient. Fixed screens are usually inclined and used for separating larger materials. 

P 
P 
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WASTE DISPOSAL OFF SITE 
After treatment, the FMPC waste can be transported to an approved waste disposal facility for 
permanent disposal. As a condition of disposal, no untreated wet, raw waste, or free liquids will be 
accepted for transpo~ Bulk and/or containerized wastes may be transported as follows: 

Dry (having a moisture content less than 15 percent by dry waste weight) 

Pumpable, self-leveling, setable put/waste mix; this puthas te  mix will be termed 
"WasteCRte" 

An additional requirement may be that the waste be characterized as either 
If identified as mixed waste, it will only be accepted in radioactive waste. 

Waste transport may be provided by truck or railroad. While radioactive waste from FMPC is 
waste sites must be currently shipped to NTS, the availability and limitations of 

considered in the period of time when waste will actually 

The FMPC can readily accommodate rail transpo 

transport offers many advantages ov r trucking, including: 
use of existing on-site track spurs. Rail P 

Low cost per was P ton-mile transported 

rt safety 

A ty to haul large tonnages at one time, which could possibly lessen the potential 
public exposure 

A possibility exists that the approved waste site may not have an available rail spur. However, a 
spur could be built. 

Truck transport can provide portal-to-portal service with the road system available between FMPC 
and the approved waste site. Dependent on whether the waste is containerized, bWdry cake, or 
solidified, the number of run trips (each 30 tons one way) could range from 1,500 to 5,ooO. The 
main disadvantage of truck transport is the near FMpc public roadways. These two-lane rural 
roads are heavily traveled with considerable uncontrolled cross traffic and regional access/egress 
commuter traffic. 
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Rail transport with the existing system can provide an.estimated shipment rate of 90 tons of waste 
per car with 100 cars per train. The number of haul xuns could range from 350 to 550. 

A major consideration for any disposal technology may be the resistance from local groups. While 
considerable local opposition should be expected, the mass transportation required to implement off- 
site disposal could be challenged in numerous local political jurisdictions along the transport route, 
creating unacceptable site cleanup delays. 

P 
P 
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APPENDIX B 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

The development of applicable or relevant and appropriate requirements (ARARs) is in a 

transitional phase and this appendix represents an early stage of that development. The appendix 

is intended to provide a global overview of these requirements which have been submitted to EPA 

in greater detail in a separate transmittal. 

B 

In keeping with the requirements of the Section 120 Consent Agreement, this document has been 

prepared in such a manner as to avoid making ARAR determinations. . 
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APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

B.l INTRODUCTION 
The U.S. Department of Energy (DOE) must generally comply with all provisions of federal 
environmental statutes and regulations, as well as all applicable state and local requirements. In 
performing the Remedial InvestigatiorVFeasibility Study (RI/FS) and subsequent remedial actions for 
Operable Unit 1 within the Comprehensive Environmental Response, Compensation, and Liability 
AdSuperfund Amendments and Reauthorization Act of 1986National Contingency Plan 
(CERCLNSAFWNCP) framework, the Feed Materials Production Center (FMPC) is required to 

comply with all applicable or relevant and appropriate requirements. The purpose of this appendix 
is to list potential ARARs and/or their sources. This infomation was presented to DOE on June 
13, 1989 in the Initial Screening of Alternatives presentation and is based on p d a n d  regulatory 
infomation available at the time. I 

/ 
Applicable requirements are those federal and state regulatory 
address or regulate the hazardous substance, pollutant., contaminant, action being taken, or other 
circumstance at a CERCLA site. Examples of f d 

r Act (CAA), the Clean Water Act (CWA), and the Marine 

iIlements that directly and fully 

statutes specificidly cited in CERCLA from 

F 
which requirements may apply include the Toxi P Substances Control Act VSCA), the Safe Drinking 

Protection Research and Sanctu,ri lz Act (MPRSA). Relevant and appropriate requirements are 

to the circum P ces of release or threatened release, so that their uses are well suited to the 

Water Act (SDWA), the Clean 

those federal and state human health and environmental regulatory requirements that address 
problems or si a .  ns sufficiently similar to those encountered at CERCLA sites and are appropriate 

particular site. In such cases, application of these requirements would be relevant and appropriate 
although not mandated by law. Relevant and appmpriate requirements are intended to carry the 
same weight as applicable requirements. 

B.2 POTENTIAL ARARs FOR OPERABLE UNIT 1 
In accordance with current Environmental Protection Agency @A) guidance, ARARs are to be 
progressively developed and applied on a site-specific basis as the RVFS proceeds. The initial step 
in the process entails the listing of a l l  potential ARARs for the remedial action process at the 
subject site. A comprehensive listing of potential ARARs for all of the operable units for the 

FMPC was completed as part of the Feasibility Study Work Plan. The potential ARARs for the 
FMPC were categorized into the following EPA-recommended classifications: 
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Chemical-SDecific ARAF& - Usually health- or risk-based numerical values or 
methodologies which, when applied to site-specific conditions, result in the 
establishment of numerical values for $ach chemical of concern These values 
establish the acceptable amount or concentration of a chemical that may be found in 
or discharged to the environment. 

Location-SDecific ARARs - Restrictions placed on the concentration of a chemical or 
the conduct of activities solely because they occur in special locations. 

Action-Suecific ARARs - Usually technology- or activity-based requirements or 
limitations on actions taken with respect to waste management and site cleanup. 

A brief discussion of each of the primary federal and state of Ohio ARARs, along with pertinent 
agency-issued criteria, advisories, and guidance is given below. A summary listing of potential 
ARA.Rs is found in Table B-1. 7 
Federal ARARs 
Federal ARARS and other criteria, advisories, or guidelines, incl the following: 

Safe DrinkinP Water Act (42USC3oof. et. sea f d 4-141 to 149) - Establishes 
Maximum Contaminant Leve 
chemicals in public drinkin 

hich are enforceable standards for 
They not only consider health factors 

of removing a contaminant from a 
mposed MCL goals (MCLGs) for 

norganic compounds in drinking water. MCLGs are 
lines that do not consider the technical feasibility of 

The SDWA also authorizes the following programs: 

e Underground Injection Conml (UIC) Program 
e Sole-Source Aquifer Program 

- The Wellhead Protection Program 

Toxic Substances Control Act (15USC2601. et. sea. and 4OCFR702 to 799) - 
Regulates the use and disposal of polychlorinated biphenyls (PCBs) and asbestos. 

Resource Conservation and Recoverv Act (42USC6901. et. sea. as amended and 
4-60 to 279) - Establishes the criteria and standards for identification, 
management, and disposal of hazardous waste. 

Federal Water Pollution Conml Act. As amended bv the Clean Water Act (33USC- 
1251. et. sea. and 40CFR104 to 140) - Governs point-source discharges through the 
National Pollutant Discharge Elimination System (NPDES), dredge and fill activities 
which may degrade or disturb wetlands or other aquatic habitats, and oil or 
hazardous substance spills to waters of the United States. 

Ambient Water Oualitv Criteria - Criteria for 64 chemicals were established in 1980, 
pumant to Section 304(a)(l) of the CWA. AWQC are available for the protection 
of human health from exposure to chemicals in drinking water, from ingestion of 
aquatic biota, and for the protection of fresh-water and salt-water aquatic life. 
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Redation of Activities Affecting Waters of the U.S. (33CFR320 to 329) - U.S. 
Axmy Corps of Engineers (COE) regulations that are applicable to wetlands and 
navigable waters. 

OccuDational Safetv and Health Act (29USC651. et. sea. and 29CFR1904, 
29CFR1910. and 29CFR1926) - Provides occupational safety and health requirements 
applicable to workers engaged in on-site field and remediation activities. 

Endangered S~ecies Act of 1978 (16USC1531. et. sea.) - Provides for consideration 
of the impacts of remedial actions on endangered and threatened species. 

Fish and Wildlife Coordination Act (16USC661. et. sea.) - Provides for 
consideration of the impacts on wetlands and protected habitats. 

Fish and Wildlife ImDrovement Act of 1978 (16USC742a) - Provides for 
consideration of the impacts on wetlands and protected habitats. 

Clean Air Act (42USC4701. et. sea.) - Through the National Ambi nt Air Quality 
Standards (NAAQS) it identifies primary standards for six "criteria" 
pollutants, and through the National Emissio for Radionuclides Emissions 
from DOE facilities (4ocFR61), it provides SUR limits from air 
emissions from DOE facilities. 

EPA Realations for Envimnmendhadiation Protection Standards for Nuclear 
Power &rations (4OCFR190) 
the public in the general envi 
the general envi 
cycle. 

EPA Rerrulations for Health and Environmental Protection Standards for Uranium 
6 T h o r i u m  Mill Tailings (40CFR192) - Applies to the control of residual 

f 

ies to radiation doses received by members of 
and to radioactive materials introduced into 

ent as a result of operations which are part of the nuclear fuel ? 
oactive material at designated processing or repository sites under Section 108 of 
Uranium Mill Tailiigs Radiation Control Act of 1978 and to restoration of such 

sites following any use of subsurface minerals under Section lW(h) of the above- 
referenced act. 

NRC Remlations for Standards for Protection against Radiation (lOCFR20) - 
Establishes standards for protection against radiation hazards arising out of activities 
under licenses issued by the U.S. Nuclear Regulatory Commission (NRC) and issued 
pursuant to the Atomic Energy Act of 1954, as amended, and the Energy 
Reorganization Act of 1974. 

The Atomic Enem Act of 1954 (42USC2011. as amended) - Authorizes the 
conduct of atomic energy activities. 

Licensing Reauirements for Land Dismsal of Radioactive Waste (10CFR61) - 
Establishes prpcedures and criteria for the land disposal of radioactive wastes. 
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state of Ohio A R A R S  
State of Ohio ARARS and other criteria, advisories, or guidance include the authority of the Ohio 
Environmental Prowtion Agency (OEPA) to manage federal environmental programs. OEPA 
shares several responsibilities with other Ohio agencies including the Department of Health, the 
Department of Natural Resources (ODNR), and the Public Utilities Commission: 

Ohio Water Pollution Conml Act (ORC ChaDter 61 1 1) - OEPA has the authority to 
administer all of the federally mandated water discharge programs, including the 
NPDES programs for all source categories (OAC3745-33-01 through 3745-33-05), 
and an effective pretreatment program (OAC3745-3). 

Solid and Hazardous Waste Diwsal Law (OAC Chanter 3734) - OEPA has been 
developing extensive solid and hazardous waste regulations (OAC3745 Chapters 27- 
70). These programs are administered by the Solid and Hazardous Waste Division 
of OEPA. 

Water Oualitv Standards (OAC3745-1) - Ohio has developed wate ality standards 
applicable to state surface water (OAC3745-1-04), an antidegradati n policy 

bodies (OAC3745-1-07 to 32). Specific criteria for chemical concentrations have so 
far only been established for Lake Erie and the 

DrinkinP Water Rules - The rules for public C h l E  g water are set forth by 
OAC3745-81-01 to 55, and include MCLs. OAC3745-82 sets secondary 
contaminant standards. 

Water Well Installation - For ne 
installation is re 

(OAC3745-1-05) and has designated water use criteria for all majo T surface water 

o River. 

- Approvals for injection wells are The Undemu on Well Control P r o m  

wells are set forth in OAC3745-34. * P  ater Svstem - Authority to establish and enforce rules regarding private water 

P wells intended for human consumption, well 
under OAC3745-9 by OEPA and ODNR. 

required from the ODNR and OEPA. The requirements for permits to inject fluids 

systems is granted to the Department of Health under OAC3701. The Department 
of Health govems plan approvals, procedures, construction, and abandonment for 
private water systems (OAC3701-38). Community and public water supply systems 
are governed and approved by the OEPA under OAC3745-83 to 95. 

Radiation Standards - Standards for protection and handling of equipment and 
materials associated with ionizing radiation are governed by rules set by the 
Department of Health under OAC3701-38. 

B.3 GUIDANCE TO BE CONSIDERED (TBQ 

Because ARARs may not exist or may not be sufficient to protect human health and the 
environment at a’ CERCLA site, it is necessary to evaluate nonlegally binding or promulgated 
criteria, advisories, guidance, or policies for protective cleanup levels when determining cleanup 
requirements or designing a remedy. EPA and support agencies may, as appropriate, identify other 
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advisories, criteria, or guidance to be considered for a particular remediation activity. This TBC 
category consists of advisories, criteria, or guidance that were developed by P A ,  other federal 
agencies, or states that are not ARARS. 

The application of the ARARS to Operable Unit 1 at the FMPC is complicated by the fact that the 
DOE and radionuclides (particularly uranium) have been exempted from some environmental 
regulations. From a radiological standpoint, the DOE has been primarily self-regulating for 
environmental activities, and has established its own policies for environmental monitoring, waste 
disposal, and limits of exposure to employees and the public. EPA regulations regarding the 

handling and disposal of wastes containing radionuclides ani? under programs set up by the Uranium 

requirements but fall under the category of TBCs. 
Mill Tailings Act and the NRC. It should also be noted that DOE orders are 

A brief discussion of each of the primary Federal TBCs presentl ing considered is given below. r FEDERAL TBCs 

Health Effects Assessments toxicity data for specific chemicals for use in 
dered applicable are Cancer Potency Factors public health assessments. 

(CPFs) and refe 
(EPA 1989). 

Groundwater Protection Strategy - Documents EPA policy to protect groundwater for 

ca gories of groundwater: 

- 

d doses provided in the Human Health Evaluation Manual P 
highest present or potential beneficial use. The strategy designates three 

Class 1 - Special Groundwaters: Waters that are highly vulnerable to 
contamination and are either irreplaceable or ecologically vital sources of 
drinking water. 

Class 2 - Current and Potential Sources of Drinking Water and Waters Having 
other Beneficial Uses: Waters that are currently used or that are potentially 
available for use. 

D 
- 

- Class 3 - Groundwater not a Potential Source of Drinking Water and of Limited 
Beneficial Use: Class 3 groundwater units are further subdivided into the 
following two subclasses: 

a. Subclass 3A includes groundwater units that are highly to intermediately 
interconnected to adjacent groundwater units of a higher class andlor 
surface waters. They may, as a result, be contributing to the degradation 
of the adjacent waters. They may be managed at a similar level as Class 2 
groundwaters, depending upon the potential for producing adverse effects 
on the quality of adjacent waters. 
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b. Subclass 3B is resuicted to groundwater units characterized by a low 
degree of interconnection to adjacent surface waters or other groundwater 
units of a higher class within the Classification Review Area. These 
groundwaters are naturally isolated from sources of drinking water in such 
a way that there is littIe potential for producing adverse effects on quality. 
They have low resource value outside of mining or waste disposal. 

DOE Order for CERCLA P r o m  ( 5400.4) m fi) - Provides direction for DOE to 
implement a CERCLA program. 

DOE Order for Radiation Protection of the Public and the Environment (5400.5) 
pebruarv 8.1990) - Establishes standards and requirements with respect to 
protection of the public and the environment against radiation. 

DOE Order for Hazardous and Radioactive Mixed Waste Management, (5480.2) 
(December 13. 1982) - Establishes hazardous waste management 
facilities operated under authority of the Atomic Energy Act of 1 

DOE Order for Environmental Protection. Safetv. an& Health Protection Information 
ReDortinrr Reuuirements (5484.1) (Februarv 24. 1ML) - Establishes the requirements 
and pxrocedunx for reporting and investigating 
safety, and health protection significant to 

DOE Order for Oualitv Assurance 
DOE’S quality assurance programr 

DOE Order for &active Waste Management (5820.2A) (SeDtember 26. 1988) - 

rs of environmental pmtection, 

00.6B) (SeDtember 23. 1986) - Establishes 

guidelines for the management of radioactive waste and 

Order for Radiation Protection for OccuDational Workers (5480.1 1) (December 
988) - Establishes standads and requirements with respect to protection of the 

upational worker against radiation. 

A summary listing of TBCs is found in Table B-1. 

B.4 SUMMARY 
The establishment of final federal and state ARARS and TBCs for uranium and other constituents 
found in the operable unit for the evaluation of remedial action alternatives for Operable Unit 1 at 
the FMPC will be a progressive, multi-step process involving interactive discussions among DOE, 
EPA, and OEPA. The critical application of the final ARARs will be performed during the 
detailed analysis of alternatives. The ARARs, in conjunction with the baseline risk assessment, will 

assist in the determination of the cleanup levels required to adequately protect public health and the 
environment at the FMPC. 

B-7 



.. 

FMPc-01124 
July 21. 1990 

TABLE B-1. 
SUMMARY LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS AND GUIDANCE TO BE CONSIDERED 

.. Chemical-Specific ARARS 

Requirement Description 

Resource Conservation and Recovery Act 
(RCRA), Subtitle C (42USC6901, e t  sea.) 

Sets standards applicable to hazardous waste 
treatment, storage, and disposal 

Safe Drinking Water Act (42 USC300, &. 

a. Maximum contaminant levels (MCLs) 
b. Maximum contaminant level goals 

Remedial actions may 
MCLs considered 

sea.) 

(McLGs) 12 1 (d)(2)(A)(io 

Clean Water Act Ambient Water Quality 
Criteria (33USC1313, e t  sea.) 

EPA Regulations for Environmental Radiation 
Protection Standards for Nuclear Power 

ns may involve discharge to 

shes radiation dose limits to 
the public of annual dose equivalents not to 
exceed.25 mrem to the whole body 

Establishes cleanup limits for uranium and 
thorium mill tailings in soil and groundwater 

P operations (4ocFR190) 

EPA Regulations for Health and 
mental Protection Standards for pum and 
Thorium Mill Tailings (4- 92) 

viron- 

Identifies primary and secondary standards for 
six "criteria pollutants" (i.e., lead, particulates) Air Quality Standards 

b. National Emission Standards for 
Radionuclides Emissions from DOE 
Facilities (4-61 Subpart H) 

Provides annual limits of 10 mrem/yr (whole 
body) for air emissions from DOE facilities 

NRC Licensing Requirements for Land 
Disposal of radioactive Waste (10CFR61) 

Provides for protection of the general 
population from releases of radioactivity (Q5 
mredyr) 

NRC Regulations for Standards for Protection 
Against Radiation (lOCFR20) 

Establishes dose limits in unrestricted areas 
(IOCFR20.105-106) and for waste disposal 
(lOCFR20.301-3O2) 
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chemical-specific ARARS 

Requirement Description 

Ohio Regulations 
a Air Pollution 

OAC3745- 17-07 
OAC3745- 17-05 
OAC3745-17-07 
OAC3745- 17-08 
OAC3745-2 1 -07 

b. Water Pollution 
OAC3745-8 1 

OAC3745- 1 

P 
c. Other Re Qns 

OAC3701-38 

Escape, releases, emissions to open air \ 

Nondegradation policy 
Particulate emissions to air 
Fugitive dust emissions 
Emissions of organics r 
A i r  quality 

Drinking water rules, sets MCLs for gross 
alpha, 
228 ? 
Water Quality standards, 3745-0140) 
sets the criterion applicable to all waters, 
3745-01-05 sets forth the antidegradation 
policy for state waters, 3745-01-21 
describes use designations for the Great 
Miami River, 3745-1-32(~)(9) specifically 
excludes uranium from the Ohio River 

'I" 
ta and radium-226 and radium- 

P 

Ohio Radiation Protection Standards 
provide concentration limits for discharge 
of radioactive materials into air or water 
inunrestrictedareas 
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TABLE B-1. 
(Continued) 

Reauirements Description 

Rivers and Harbors Act of 1899 
(33CFR320 to 327) 

Ohio Location Standards (OAC3745- 
45018) 

Fish and Wildlife Improvement Act of 
1978 (16USC742, et. sea.) 

Regulations of activities af€ecting waters 
of the U.S. (33-20 to 329) 

Endangered Species Act of 197 
(16USC1531, et. seq.) 

Act 
(16USC1531, e t  sea.) 

Remedial alternatives may effect the Great 
Miami River 

Governs the location of hazardous waste 
treatment, storage, or disposal with respect 
to seismic conditions and floodplains 

The effects of no action and the 

activities must be consided if :;? by Operable Unit 1 

COE regulations apply to both wetlands 
and navigable (33CFR320-329), and for 

The effects of no action and the 
consmaion, demolition, and discharge 
activities must be consided if 
endangered species are located in area 
impacted by Operable Unit 1 

construction, demolition, 7 and discharge 

species are located in an area 

Ohio (OAC3745-32) waters P 

Provides for coordination of the impacts 
on wetlands and protected habitats 
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TABLE B-1. 
(Continued) 

~ ~ ~ 

Action-Specific ARARs 

Requirements Description 

OSHA Requirements (29CFR1904, 
29CFR1910, and 29CFR1926) 

Clean Water Act 
Ambient Water Quality Criteria 
(33USC1313, e t  seqJ 

NRC Regulations for Standards for Pro- 
tection Against Radiation (lOCFR20) 

EPA Regulations for Health and Envimn- 
mental Protection Standards for Uranium 
and Thorium Mill Tailings (4 

Standards for Radionuclide Emissions 
from DOE F F s  (4OCFR61) 

Safe Drinking 
149) 

EPA Regulations for 

ater Act (4OCFR141 to 

Ohio General Radiation Protection 
Standards (OAC3701 to 70) 

Ohio Radiation Protection Standards 
(OAC3701-38) 

Hazardous Waste Transport 
(OAC3745-53-11) 

Required for workers engaged in on-site 
remedial activities 

Alternatives include discharge to surface 
waters 

Provides standards fo scharge of 
radionuclides to Unrestri 6 areas (air and 
water) a variety of waste disposal 

(licensed materials) and sets 

other radiation safety 
for surveys, personnel 

requirements 

Pmvides standards for control of residual 
radioactive materials from inactive 
uranium pmss ing  sites 

P 
Applies principally to air emissions from 
DOE facilities 

Establishes MCLs for potential drinking 
water sources 

Applies to all facilities that receive, 
possess, use, store, transfer, etc., any 
source of radiation 

Applies to al l  facilities that receive, 
possess, use, store, transfer, etc., any 
soufce of radiation 

Remedial alternatives may include off-site 
-port 
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Requirements Description 

Executive Order 11990 Protection Of the 
Wetlands 

Threshold Limit Values, American Con- 
ference of Govemmental Industrial 
Hygienists 

Radioactive Waste Management 
(DOE Order 5820.2A) 

Radiation Protection of the public and the 
Environment (DOE Order 5400.5) 

Radiation Protection for Occupational 
Workers (DOE Order 5480.1 1) 

CERCLA Program (5400.4) (Draft) 

Hazardous and e ioactive Mixed Waste 
Management (5480.2) (December 13, 
1982) 

P 

Environmental Protection, Safety, and 
Health Protection Information Reporting 
Requirements (5484.1) (February 24, 
1981) 

Quality Assurance (5700.6B) (September 
23, 1986) 

This order may affect the administrative 
ability of alternatives which cause 
disturbance or destruction of wetlands 

Sets requirements for air concentrations 
during remedial activities 

Sets requirements for 
radioactive wastes at DOE facilities 

for protection of the 
public and the environment from 
radioactive materials at DOE facilities 

Sets requirements for protection of 
workers from radiation and radioactive 
materials at DOE facilities 

Provides direction for DOE to implement 
a CERCLA program 

Establishes hazardous waste management 
procedures for facilities operated under 
authority of the Atomic Energy Act of 
1954, as amended 

Establishes the requirements and 
procedures for reporting and investigating 
matters of environmental protection, 
safety, and health protection significant to 
DOE operations 

Establishes DOE’S quality assurance 
Program 
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