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Th 
est 

from natural uranium ore concentrates. This . .  complex, - . .  known as the Feed Materials Production 

Center (FMPC), is loca 

downtown Cincinnati, 

Haven are all located 

gy Commission (AEC), predecessor to the U.S. Department of Energy (DOE), 

uction complex in the early 1950s for processing uranium and its compounds 

cres in a rural area approximately 18 miles northwest of 

New Baltimore, Ross, Shandon, and New 

On July 18, 1986, a 

environmental impa 

signed by the DOE and the U.S. Environmental Protection Agency (EPA) . The FFCA is 

intended to ensure that environmental impacts 

FMPC are thoroughly and adequately investi 

can be formulated, assessed, and implemen 

Agreement under Section 120 and 106(a) 

operable unit concept and the current co 

Study (RI/FS) program without modifying the underlying objectives. The Consent Agreement 

was signed on April 9, 1990 and became effective on June 29, 1990. 

mpliance Agreement (FFCA) pertaining to 

of operation of the FMPC was jointly 

ted with past and present activities at the 

hat appropriate remedial. response actions 

FFCA was amended by a Consent 

order to achieve consistency with the 

e Remedial InvestigatiodFeasibility 

In response 

pursuant to 

(CERCLA), 

to the FFCA, a Remedial Investigation and Feasib 

the Comprehensive Environmental Response, Comp 

as amended by the Superfund Amendments and 

I E )  is in progress 

The technical strategy adopted for the lU/FS is to issue distinct RI/FS reports for each of five 

operable units identified at the FMPC. One of the operable units identified for t 

Operable Unit 3, which addresses clean up of contamination (typically soil and perched 

groundwater) in the Production Area and other identified suspect areas. The Producti 

covers approximately 136 acres near the center of the FMPC. The suspect areas 

ABQ/OU3FS/LDR. 1 -4B-20-90 Es- 1 
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slurry line, the main effluent line, the Cleawell to Manhole 175 line, the 

erator area, an area in the east buffer zone, the fire training area, 

The Operable Unit 3 study addresses surface and below surface radiological and hazardous 

chemical contamination 

activities, whether wit 

It also includes the s 

overlying the former d 

that WMCO's R 
Management Practices 

underground storage tanks, aboveground drums, and buildings, in addition to repairs of active 

underground piping. 

perched groundwater attniutable to Production Area 

he area bounded by the Production Area security fence. 

and the miscellaneous discarded materials and equipment 

a. A basic assumption of the Operable Unit 3 study is 

ntion Control and Countermeasure, and Best 

s any activities that are necessary for facilities, 

In general, the Production Area consists o 

processing the uranium ore concentrates. 

drums, some scrap metal piles, and miscell 

located in the former drum baling area within the Production Area. For purposes of 

investigating the location of contaminants and the application of remedial action alternatives, 

the Production Area was divided into four quadrants. A descri 

contained in Chapter 1.0 (Section 1.4). Descriptions of the n 

within the quadrants is provided in Chapter 6.0. 

ildings and other facilities utilized in 

now a large number of waste storage 

d scrap materials and equipment 

e quadrants is 

nt of contamination 

The term "suboperable unit" (SU) has been used to identify a 

areas into categories against which the remedial action alternatives can be screened. The 

environmental contamination within the Production Area has been categorized int 

lidation of contaminated 

Es-2 
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. Chapter 6.0 contains detailed descriptions of these suboperable units as 

ble Unit 3. The suboperable units are briefly defined as follows: 

rable Unit A - Open field areas with limited access to 
ated soils 

.. 
. 
. 
. 

. 

Suboperable Unit B - Open field areas with good access to contaminated 
soils 

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

contamination under facilities 

1 contamination under facilities designated for 

ground contaminants (e.g., drum baling area, 
scrap metal piles, rubble mounds) 

Suboperable Unit F - Perched groundwater contamination 

Suboperable Unit G - Soils surrou 

This, Feasibility Study (FS) may be viewed 

phases: the development of alternatives, the alternatives, and the 

detailed analysis of alternatives. Alternatives are typically developed concurrently with the 

Remedial Investigation (RI) site characterization. This report encompasses both the 

development of alternatives and the initial screening of altern 

this report is consistent with CERCLA guidance (EPA 1988a), 

the development of alternatives and one step related to the init 

These deviations were necessitated by the current progress on 

Report and the Baseline Risk Assessment; both of which are 

on April 9, 1991, consistent with the Consent Agreement. The three steps that have been 

modified are: 1) evaluation of process options based.on effectiveness, implement 

relative cost; 2) assembling of alternatives based on process options; and 3) prep 

of magnitude cost estimates for initial screening of alternatives. 

ry purposes) as occurring in three 

proach utilized in 

t for two.steps related to 

of alternatives. 

medial Investigation 

ule for submittal to EPA 

Es-3 
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In methodology utilized instead assembled alternatives based on technology 

priate range of process options being carried forward into the detailed 
-~ - -__- ____ ~ ~- 

b&&. Therefore, process options are evaluated only on the basis of technical 

in the initial screening step. In addition, it is not yet considered appropriate 

to develop order of magnitude costs at this stage of the Feasibility Study due to the currently 

insufficient data available for nonradiological contaminants. This resulted in costs being 

identified as "high," "m 

eliminating an alternat 

." Cost was not considered a legitimate criteria for 

e of the screening process. 

The remedial action o 

report will be followed by the Detailed Analysis of Alternatives presentation. 

able to Operable Unit 3 are shown in Table ES-1. This 

Fourteen potential remedial action alternatives 

characterization data, for initial screening wit 

for Operable Unit 3. These 14 alternat 

developed, based on current site 

o the seven suboperable units identified 

Alternative 1 - No Action 

Alternative 2 - Cap 

Alternative 3 - Mechanical Removal of Aboveground Contaminants, 
On-Site Disposal, and Cap 

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

Alternative 4 - Mechanical Removal of Aboveground 
Off-Site Disposal, and Cap 

..... 
Alternative 5 - Mechanical Removal and On-Site Disposal 

Alternative 6 - Mechanical Removal and Off-Site Disposal 

Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical 
Removal and On-Site Disposal 

Alternative 8 - Near Term: Temporary Cap; Far Term: Mechanical 
Removal and Off-Site Disposal 

Alternative 9 - Groundwater Extraction, Treatment, and Discharge 

ABQ/OU3FS/LDR.1-4/9-U-W Es-4 
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TABLE ES-1 

OPERABLE UNIT 3 REMEDIAL A m O N  OI3JECIWES t 

Remedial Action Objective 
-I 

Solid Waste 
soils chronic effects. 
Metals 
Facilities t and future above-background airborne radiation doses 

2 5  milli roentgen equivalent man (mrem), and radon 
from exceeding risk levels of 2 5 ~ 1 0 ~ ’  to 2.5~10‘~ cancer 

Prevent current and future radiation emissions from causing detectable 

and future airborne chemical concentrations from 
exceeding 2.5~10~’ to 2.5xlOm7&ancer risk and/or a hazard index of 0.25. 

Prevent direct contact with soils or other solid wastes containing uranium 
at levels greater than ries per gram (pCigm) [approximately 50 
parts per million (ppm 

Prevent erosion of 
chemical surface w 
2.5~10-~ cancer risk 

contribute to inorganic and organic 
ons exceeding risk levels of 2.5~10’ to 

index of 0.25. 

Prevent erosion of soils that would contribute to surface water 
concentrations of chemicals in Operable Unit 3 from reaching 
concentrations in excess of 25 percent of those reported in Tables 2-3 
and 2-4. 

. . . .. 

Prevent circumstances that may cause lea 
groundwater. 

ntaminants to 
. . . . . . . . 

Prevent current and future radiation dos 
from exceeding 25 mrem/year. 

Prevent releases of radionuclides to the groundwater excee 
uranium levels of 20 picocuries per liter (pCi/l) [approxima 
micrograms per liter (pgA)]. 

Prevent releases of inorganic and organic chemicals in excess of 
concentrations shown in Tables 2-3 and 2-4. 

igrating from soils or wastes 

Perched 
Groundwater 

ABQ/OU3FS/LDR.l4/9-20-90 ES-5 
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. . . . . . . . . . . . . . . 

tive 10 - Groundwater Extraction, Monitoring, Treatment, and 
ge 

t h e  11 - Subsurface Barrier 
~~ ~- - ~~~~ _ _  

~~~ ~~. ~- ~~~ 

Alternative 12 - Subsurface Barrier and Groundwater Extraction, 
Treatment, and Discharge 

Alternative emoval and On-Site Disposal 

Alternative moval and Off-Site Disposal 

In this list of alternat 

Alternative 9, all pe 

treatment to levels consistent with Applicable or Relevant and Appropriate Requirements 

(ARARS). In Alternative 10, a monitoring sys 

groundwater above -dictated levels 

below the allowable criteria will bypass the 

for discharge. The availability and use of 

Substance Listbolatile organic compounds 

batch system) is still under investigation; this alternative may require modification to be 

applicable to Hazardous Substance Listholatile organic compounds treatment. 

light difference between Alternatives 9 and 10. In 

that is extracted is routed to a treatment facility for 

11 regulate water flow, such that perched 

to a treatment facility, but water 

ility en route to the Great Miami River 

tem to determine Hazardous 

dwater (either continuously or in a 

All alternatives that involve on- or off-site disposal would also i 

packaging if necessary. In addition, alternatives that involve m 

include scrap metal decontaminatiodsalvage as appropriate. De 

decommissioning of facilities/buildings is not considered a reme 

purposes of Operable Unit 3. However, removal of selected facilities and remediation of the 

e reduction and 

val would also 

ES-6 
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re assembled from screened technologies and process options, and using 

red since the alternative development process. Technologies and process 

napplikiible- were eliriiinited--EKm fhealternativei. ~~ CliaptG-2.0-- identifiEi3h%--- 

objectives and the general response actions applicable to Operable Unit 3. 

Chapter 3.0 describes, identifies, and evaluates technology types and technology process options. 

Chapter 4.0 describes the assembly of alternatives and defines the 14 alternatives use&in the 

initial screenin 

After the preliminary e remaining alternative was evaluated as described in 

be eliminated from further consideration in the detailed 

ves were screened against three general criteria: 

effectiveness, implementability, and cost (described in Chapter 6.0), and each alternative was 

examined for applicability to each suboperable 

for each suboperable unit to achieve compli 

Chapter 6.0 also provides details as to the 

The No Action Alternative was retained 

he requirements of CERCLA 

t, and volume of contamination. 

The factors of the effectiveness criterion i 

2) long-term public health protection; 3) short-term environmental protection; 4) long-term 

environmental protection; and 5 )  the degree to which toxicity, mobility, or volume of the 

contaminants would be reduced. Factors of implementability co 

evaluation include: 1) constructability, 2) reliability, 3) maintain 

agency approvals, and 5 )  special engineering requirements. 

-term public health protection; 

elihood of obtaining 

The total cost of an alternative was the final criterion considere 

alternatives are typically based on a variety of cost-estimating data (e.g., generic unit costs, 

.vendor information, and conventional cost-estimating guides) and similar prior esti 

modified by site-specific information. Cost estimates for items -common to all alternat 

indirect costs (e.g., engineering, financial, supervision, outside contractor support, con 

do not warrant substantial effort during the initial alternative screening phase. 

Es-7 
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t considered appropriate to develop order of magnitude costs at this stage of 

due to the currently insufficient data available for nonradiological 

as resulted in identifying costs as "high," "medium," or "low" and not 

t as a legitimateaiteria for eliminating an alternatives at this stage of the 

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

screening process. 
- . _  . 

For each factor of ea 

through five. A ranki 

to a specific factor (e.g 

represents an alterna 

alternatives. This provided a maximum score of 25 each for the effectiveness and 

implementability criteria. Chapter 7.0 provides a general summary of the overall screening 

process and a tabulation of the relative 

alternatives were assigned numerical values of one 

cates a particular alternative is least favorable with respect 

environmental protection or constructability), while "five" 

favorable for a particular factor relative to other 

The Baseline Risk Assessment is not compl 

quantification of risks, the No Action 

protection both in the short and long te 

concurrent with the Detailed Analysis of Alternatives. Alternatives passing through the 

screening will be evaluated for risk to human health and environmental protection for direct 

age of the RUFS. In the absence of a 

ked lower in terms of environmental 

sment will be completed 

. .. comparison to the baseline condition. 

Table ES-2 provides a summary cross reference of technology o respect to the 

proposed alternatives in which the technologies are contained. 

Table ES-3 provides a matrix representation of the alternatives and the suboperable units for 

which the alternatives were screened. The details of this screening are contained 

Chapter 6.0. Chapter 7.0 provides a summary table and discussion of the results 

screening of alternatives developed in Chapter 6.0. 

ES-8 
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. . . . . . . . . . . 

n eliminated from further analysis based on the results of the 

in Chapter 6.0). Primarily, the basis for retaining or deleting an alternative 
~~. . ~. ~ ~ ~ ~- ~ ~ ~~~ ~~~~ .~ 

s total ranking score relative to the No Action Alternative. If the total score 

e under consideration is less than or equal to the No Action Alternative score, 

then the alternative is deleted from further consideration. The exception to this rule is when 

considering a pair of' with either on-site or off-site disposal options. If one 

alternative of the pair 

has a score higher tha 

detailed analysis. This 
not possible to accurat 

disposal options. Using this analysis, Alternatives 2, 3, 4, and 11 were screened out and will not 

be camed forward for detailed analysis. The 10 alternatives remaining for consideration during 

detailed analysis are: 

e lower than the No Action Alternative, but the other 

Alternative, then both alternatives are retained for 

ncluded because at this time in the screening process, it is 

ctors involved in evaluating on-site versus off-site 

Alternative 5 - Mechanical n-Site Disposal 

Alternative 6 - Mechanical ff-Site Disposal 

Alternative 1 - No Action 

Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical 

Alternative 8 - Near Term: Temporary Cap; Far 

Removal and On-Site Disposal 

Removal and Off-Site Disposal 

Alternative 9 - Groundwater Extraction, Treatme 

Alternative 10 - Groundwater Extraction, Monito 
Discharge 

Alternative 12 - Subsurface Bamer and Groundwater Extraction, Treatment, 
and Discharge 

Alternative 13 - Facility Removal and On-Site Disposal 

Alternative 14 - Facility Removal and Off-Site Disposal 

ABQ/OU3FS/LDR.14/9-20-90 Es-11 
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als Production Center (FMPC) is a contractor-operated federal facility for the 

e-uranium metals for the US. Department of Energy (DOE). The FMPC is - 

acres in a rural area approximately 18 d e s  northwest of downtown Cincinnati, 

Ohio. The Production Area is an approximate 136-acre fenced tract near the center of the 

FMPC. The villages of Fernald, New Baltimore, Ross, Shandon, and New Haven are all 

located within a few (Figure 1-1). 

On July 18, 1986, a 

environmental impa 

and the U.S. Enviro 

to Executive Order 12088 (43CFR47707) to ensure compliance with existing environmental 

statutes and implementing regulations such as 

and Recovery Act (RCRA); and Comprehe 

Liability Act (CERCLA). In particular, the 

impacts associated with past and present a 

investigated so that appropriate remedial 

implemented. The 1986 FFCA was amended by a Consent Agreement under Section 120 and 

106(a) of CERCLA in order to achieve consistency with the operable unit concept and the 

current commitments of the Remedial Investigatiofleasibility S 

modifying the underlying objectives. The Consent Agreement 

became effective on June 29, 1990. 

Compliance Agreement (FFCA) pertaining to 

the operation of the FMPC was jointly signed by DOE 
Agency (EPA). The FFCA was entered into pursuant 

ean Air Act (CAA); Resource Conservation 

omenta l  Response, Compensation, and 

intended to ensure that environmental 

FMPC are thoroughly and adequately 

can be formulated, assessed, and 

) program without 

n April 9, 1990 and 

In response to the FFCA, an RUFS was initiated pursuant to 

Superfund Amendments and Reauthorization Act (SARA). All RUFS activities are being 

conducted in conformance with the EPA's "Guidance for Conducting Remedial I 

and Feasibility Studies under CERCLA" (EPA 1988a). 

amended by the 

1.1 REPORT ORGANIZATION 

This report is organized into seven chapters and one appendix. Chapter 1.0 discusses 

background of the study, including the approach and objectives of the RI/FS for the FMPC; 

ABQIOU3FSLDR149-20-90 1-1 
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and environmental settings; Operable Unit 3 site historical, geological, climatic, hydrogeological, 

descriptions, and scope; and a general description of contamination that was 

~ ~~ ~ ~. ~ ~ ~. - 

action objectives and general response actions applicable to- 

Operable Unit 3. Chapter 3.0 d e s c n i ,  identifies, and evaluates technology types and 

technology process options based on their applicability to the Operable Unit 3 remedial actions. 

Chapter 4.0 d 

actions discussed in 

remainder of th identifies the methodology used in the alterative 

screening process. C details of the initial screening of alternatives, and 

Chapter 7.0 presents a summary of the alternatives to be retained for detailed analysis. 

Appendix A identifies a comprehensive list of 

requirements (ARARS). 

ction alternatives required to address the general response 

describes the 14 alternatives that are the basis for the 

tially applicable or relevant and appropriate 

1.2 APPROACH AND OBJECI'IVES 

The RI/F'S for the FMPC initially was d 

various environmental media that could be potentially impacted by past and present operations 

at the FMPC. The purpose of the Remedial Investigation (RI) is to determine the nature and 

extent of any release, or threat thereof, of hazardous or radioa 

the necessary data to support the evaluation of remedial action 

Study (FS). 

ss the entire site and to focus on 

and to gather 

the Feasibility 

The FS phase of the RUFS is designed to develop and evaluat tion alternatives and 

to recommend the remedial actions to be taken to protect the public health or welfare, and the 

environment from releases or threatened releases of hazardous or radioactive sub 

pollutants, or contaminants at or from the Fh4PC. The FS is comprised of the fo 

Description of Current Situation Evaluation and Selection of 
Work Plan Preferred Alternatives 
Development of Alternatives Draft Feasibility Study Report 
Initial Screening of Alternatives Final Feasibility Study Report 
Detailed Analysis of Alternatives Additional Requirements 

ABQ/OU3FS/LDR14/9-~-90 1-3 
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A Work Plan for the site-wide RUFS, based on the requirements of the FFCA, was originally ...................... 

EPA in December 1986. After a series of technical discussions, the Work 

and resubmitted in March 1988. It received EPA approval in May 1988. 
. ~ .~ ~ ~ ~ . ~ ~ . . .... 

prepared for the site-wide RI/FS provided the overall technical approach, - 
identified a number of investigative areas, developed objectives for each of the specified 

inv&tigations, and established overall objectives for the evaluation of the data collected during 

the RI activities. The lso involved the preparation of a number of detailed plans 

to establish specific p followed in the completion of the RI/FS for the FMPC. 

These plans included t 

Community Relations Plan 
Data Management Plan 
Quality Assurance Project Plan 

The Sampling Plan, which was submitted in 

Plan, contained objectives, sampling locati 

in conjunction with the RUFS Work 

ing procedures for: 

Radiation 
Surface soils 
Groundwater 
Subsurface soils 
Surface water and sediment 
Biological resources 

The Work Plan identified 27 units of the FMPC to be investi 

modifications to the list eventually increased this total to 39 u 

investigation, it became apparent that, for technical and program management purposes, 

RUFS. Several 

these 39 units needed to be categorized and grouped together. The concept of operable units - - -  - ............................ 

was introduced into the program to accommodate separate schedules for each op 

thereby allowing the remedial action process to proceed to completion for the most well-defined 

or problematical units, while data collection and analysis continued for other operable units. 
....... ......... ........ ......... ....... ........ ......... ............... ......... ........ ......... ......... ......... ....... ........ ....... .......... 
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There are five operable units: 

able Unit 1 - Waste Pits 1 throug, 6, Clearwell, and Bum Pit 
able Unit 2 - Other Waste Units 

able Unit 4 - Silos 1, 2, 3, and 4 
perable Unit 5 - Environmental Media 

a b k u n i t  3~-_Sr .~~t ion~Area-a~Suspec t  ~ ~ ~~. ~ ~~ 

Because the Work Plan, and more specifically, the Sampling Plan was developed prior to the 

formulation of the op 

prepared. Areas cov 

contamination of the 

unit may indicate th 

the focus of the RI r 

and lateral extent of contamination within the boundary of that operable unit. 

the FMPC, no operable-unit-specific sampling plans were 

e Units 1 through 4 are considered sources for possible 

fer (Figure 1-2). Although an RI report for one operable 

adjacent operable unit as a potential contributing source, 

present data identifying that source and define the vertical 

The RI report for Operable Unit 5 will add 

source operable units, surface water draina 

operable. units, and any remaining soil co 

reports. The net effect of the five RI re 

extent of contamination and a detailed analyses of its various sources. 

eat Miami Aquifer that underlies the 

carry contamination from those 

t included in the other operable unit RI 

provide a complete description of the 

objectives: 

e 

e 

e 

b 

The scope of work for the RI at the FMPC was prepared to s lowing specific 

Identify and characterize any sources of potential r 
chemical contamination. 

Determine the nature and extent of any radiologic 
substances found in soils, sediments, surface water, and groundwater. 

Identify the migration pathways and mechanisms for transport of 
radiological and chemical substances found in soils, sediments, surface 
water, and groundwater. 

Characterize the occurrence of chemical or radiological substances in 
aquatic and terrestrial organisms both on and off site. 

1-5 
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Conduct health risk assessments and environmental impact studies to 
the risk associated with any confirmed contamination at or  

ating from the site. 

, validate,-and-apply_varioussite-modekto augment-the-c-urrent ~ _ _  
nding of the site environment. 

Provide the data necessary to perform the screening and detailed 
analysis of remedial alternatives during the FS. .. 

The objectives of the 

informed risk manage 

a given site. The obj 

remedial alternatives 

subsequent de tailed e evaluation criteria used were effectiveness, 

implementability, and cost. This report is a primary deliverable under the Consent Agreement. 

the Remedial Investigation information to support an 

regarding which remedy appears to be most appropriate for 

itial Screening of Alternatives report was to evaluate all 

riteria in order to select appropriate alternatives for the 

1.3 SITE BACKGROUND 

Operable Unit 3 encompasses the soils and 

Production Area, as well as metal scrap 

of Production Area facilities. This oper 

The following discussion relates specifically to facilities and processes affecting Operable Unit 3. 

oundwater within and underlying the 

Production Area and a limited number 

compasses 10 specific suspect areas. 

1.3.1 Site DescriDtion and Histow 

The Atomic Energy Commission (AEC), predecessor to the D 

processing uranium and its compounds from natural uranium 

recoverable residues for U.S. Government needs. This integ 

operations in conformance with AEC Orders in the early 195 

Company of Ohio (now NLO, Inc.) entered into a contract with AEC as the Operations and 

Maintenance Contractor. This contractual relationship lasted with AEC, and 

eventually, DOE, until January 1, 1986. Westinghouse Materials Company of Ohio 

a wholly owned subsidiary of Westinghouse Electric Corporation, then assumed 

responsibilities of the site operations and facilities for a minimum of five years. 

hed the FMPC for 

es and recycled 

n complex began 

1951, National Lead 

1-7 
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The pilot plant was completed in 1951 and was the first operational facility at the FMPC. 
I 

tion of the pilot plant, the metals fabrication plant (Plant 6) began operations 

et& production plants (Plants 5 and 6), the green salt plant (Plant 4), the 

1aXt- 8),-the sampling plant-(Plant-l);-and-the-refinery (Plant-2/3-began - - - - - 

53. The hexafluoride reduction plant (Plant 7) and the special products prant 

- -I- 
1 
E 
z 
I 

(Plant 9) were operational in 1954. A diagram of the existing FMPC Production Area layout is 

provided in Figure 1-3. 

Production peaked in 

A product decline beg 

consideration was 

minimized. The s 

to 538 in 1979. In 1981, the FMPC began planning to accommodate increased production 

mately 10,OOO metric tons of uranium (mtu) per year. 

a low in 1975 of about 1230 mtu. During the 197Os, 

FMPC, therefore, capital improvements and staffing were 

peaked at 2891 in 1956, slowly declined from 662 in 1972 

I 
E 
1 

requirements. Production levels significa 

many areas for several years. Implemen 

ProductioKceased in the summer of 1989 t 

Currently, the FMPC remains in an inact 

restoration activities continue. 

d there was a rapid staff buildup in 

or facilities restoration program followed. 

nt resources on the restoration program. 

ver, the environmental studies and 

A variety of chemical and metallurgical processes were utilized at the FMPC for the 

manufacture of uranium products. During the manufacturing 

compounds were introduced into the FMPC processes at sever 

materials were dissolved in nitric acid and the uranium was pu 

to yield a solution of uranyl nitrate. Evaporation and heating 

uranium trioxide powder. This compound was reduced with 

then converted to uranium tetrafluoride by reaction with anhydrous hydrogen fluoride. 

Uranium metal was produced by reacting uranium tetrafluoride and magnesium 

refractory-lined vessel. This primary uranium metal was then remelted with scrap 

h solvent extraction 

he nitrate solution to 

metal to yield a purified uranium ingot. 

. .  

1-8 



I 
! 

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

-~ 

FIGURE 1-3. 

FMpcLAYouT-- 

..... 

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

DRAFT FMPC-03124 
September 20, 1990 

1-9 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I -  
-I _ _ _ _  

mMkFT U 545 

t 
W 
LL 

w 
E 

FIGURE 1-3 
EXISTING PRODUCTION AREA LAYOUT 



DRAFT FMPC-0312-4 
September 20, 1990 

From 1953 through 1955, the FMPC refinery processed pitchblende ore from the Belgian 

nde ore contains all daughter products of the uranium decay chains, and is 

in radium content. No chemical separation or purification was performed on 

arrival at the-FMFC- Beginning-in 1956;the reherj-feedstmk consisted of-- -- - 

ntrates (yellowcake) from Canada and the United States. Canadian concentrates 

were not processed after 1W. In the production of these concentrates, most of the uranium 

daughters had been removed. However, radium-226 remained in the yellowcake in amounts 

that varied with the pr 

Small amounts of tho duced at the FMPC on several occasions from 1954 through 

1975. Thorium oper rmed in the metals fabrication plant, the recovery plant, 

the special projects plant, and the pilot plant. The FMPC currently serves as DOES thorium 

repository for a variety of thorium materials. 

Solid waste materials associated with uranium 

steel drums, awaiting further processing or 

include oils, sludges, contaminated combus 

tetrafluoride or  thorium tetrafluoride, and 

on various pads and in warehouses within the Production Area, and are inspected regularly. 

Contents of deteriorated drums are repackaged. Other waste materials, stored in drums on 

contained surfaces, include spent degreasing solvents and polyc 

(PCB)contaminated material. 

production are currently stored on site in 
osal at approved facilities. These wastes 

ke, off-specification uranium . 

trioxide. The drums have been placed 

phenyl 

Leachate from the Production Area and other site areas can p 

layer of varying thickness to the regionally important Great 

site. This aquifer serves as a principal source of domestic, municipal, and industrial water 

grate through a till 

, which underlies the 

throughout the region. 

Liquid waste efnuent generated from FMPC process operations is sent to a general 

for treatment and analysis prior to release to the Great Miami River through the m 

line (Figure 1-1). The main effluent line to the Great Miami River is the permitte 

1-10 
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from the FMPC. The discharge is regulated by a National Pollutant mint for wastewater ... .. . 

ation System (FJPDES) permit and DOE Orders, with compliance monitoring 

nhole 175 before the effluent leaves the site boundary. 
___ ~ ~. ~ _ _ _ _  ~ ~ - 

1.4.1 Definition and DescriDtion 

Operable Unit 3 enco 

by the security fence a 

by the single fence an 

specific suspect areas. 

. . . . . . . . . . . . . 
1 suspect areas and the Production Area, which is bounded 

e on the north, south, and east. It is bounded on the west 

erally include the waste pit or K-65 areas except for 

The Operable Unit 3 study addresses surface and below surface radiological and hazardous 

chemical contamination of soils and perched 

activities, whether within or outside the area 

It also includes the strap metal piles and th 

overlying the former drum baling area. A 

that WMCO’s RCRA Closure, Spill P 

Management Practices plans will address any activities that are necessary for facilities, 

underground storage tanks, aboveground drums, and buildings, in addition to repairs of active 

ater attributable to Production Area 

d by the Production Area security fence. 

eous discarded materials and equipment 

ion of the Operable Unit 3 study is 

and Countermeasure, and Best 

underground piping. 

The suspect areas encompassed by Operable Unit 3 are specifi 

Area but within the FMPC property and/or right-of-way, whe 

an environmental release from facilities to the soils and perc 

itself if it is currently abandoned. These soils may be outside the FMPC property boundary, as 

in the case of the sewage treatment planthncinerator area. The 10 suspect areas 

being addressed under Operable Unit 3 are: 

ide the Production 

es may have led to 

er, or to a facility 

Area within the east Flagpole area to the south of 
buffer zone administration building 
Cleanwell to Manhole 175 pipeline Sewage treatment plantfin 
Fire training area K-65 slurry line 

1-11 
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8 Main effluent line 8 Rubble mound south of the K-65 
...................... 

slurry line 

comer of the pit area 
8 Rubble mound in the.northeast 

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

n the concentrations of Hazardous Substance List constituents in Operable - 
Unit 3 were limited at the time this report was written, lists of possible contarninants in 

Operable Unit 3 were made based on documented activities at the site, and~not .on actual 

analytical data. A mo 

will be provided in th 

of nonradiological and radiological contaminants at the site 

Due to the complexi 

and utility lines, it is 
area-by-area basis. For this reason, contamination problems within Operable Unit 3 are 

categorized into seven distinct subopera 

into the appropriate suboperable unit and sc 

problem type, rather than on each specific 

assessing the effectiveness and impleme 

suboperable unit. Costs will be address 

a suboperable-unit-specific basis. This procedure was necessary to obtain an overall cost 

comparison for each applicable alternative for a particular suboperable unit. 

contaminated mnes and surrounding structures, facilities, 

alternative development and screening on an 

Similar contaminated areas are grouped 

f alternatives was conducted based on the 

technique minimizes redundancy in 

rnative addressing a specific 

each affected area, and then totaled on 

The seven 

8 

8 

8 

8 

8 

Suboperable Unit A: 
contaminated soils 

Suboperable Unit B: 
soils 

Suboperable Unit C 

Suboperable Unit D: 
possible demolition 

Suboperable Unit E 

suboperable units are: : 

Open field areas with limited 

Open field areas with good a 

......................... 
Soil contamination under facilities 

Soil contamination under facilities designated for 

Aboveground contaminants 

ABQ/OU3FS/LDR 1419-20-90 1-12 
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Suboperable Unit F Perched groundwater contamination 

rable Unit G. Soils surrounding transfer lines. 

~~~ ~ ~ ~ ~ ~ ~~ -~ 

e suboperable units, several specific areas have been identified. Details on 

reas and their relation to suboperable units is provided in Chapter 6.0. 

1.4.2 Production Area Overview 

The production of ura 

metallurgical conversi 

A number of other bu 

had a distinct purpos 

forms, and types of individual conveyance, storage, and containment units associated with each 

of the facilities. 

oducts at the FMPC involved a series of chemical and 

ed in nine specialized plants within Operable Unit 3. 

site housed support operations. Each of these facilities 

gnificant differences in the process operations, chemical 

I 
I 

u 
I 
I 
# 

To better focus the investigation of this com 

technical framework, the Production Area 

(Figure 1-4), which generally include the 

uction network into a manageable 

d into four distinct quadrants 

ipal facilities and operations: 

Southeast Quadrant (Plants.4, 5, 6, and"7) - Principal processes 
included uranium reduction, metals production, fabrication, machining, 
and local wastewater treatment. 

Main Substation and Garage - No processing act 
Activities were limited to the central distribution 
products, vehicle maintenance, and the plant elec 

Southwest Quadrant (Plants 2l.3, Plant 8, and 
Principal processes included uranium digestion in 
recovery and oxidation, and waterhastewater treat 

I 
1 

Pilot Plant and Laboratory - Principal activities included uranium 
reduction (uranium hexafluoride and uranium tetrafluoride), various 
of pilot-scale operations, and sample testing and analysis. 

Northwest Quadrant (Plant 1 and Drum Storage Pad) - Principal 
activities included slightly enriched uranium processing; uranium co 
materials sampling, analysis, and storage; and drum reconditioning. 

1-13 
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Northeast Quadrant (Plant 9, Decontamination and 
mmissioning Facility, Maintenance Building, Boiler Plant, Tank 
, and Metal Scrap Pile) - Principal activities included special 

products casting; uranium heat treating, machining, and 

nt; equipment maintenance; chemical storage and metal scrap 
g;- thorium-processing; decontamination and-decommissioning..of _. ~~ ___ -~ ~ _ _  

rage; and site production of steam, air, and water. 

1.4.3 Production Area DescriDtion 

This section contains descriptions of each quadrant, as well as a listing of 

potential contaminan ctor. This contaminant listing was developed from 

documented activities 

Preliminary nonradio ation data is presented where available. Complete details 

on contamination be contained in the Operable Unit 3 RI Report. 

Existing data indicate that the dominant contamination is uranium. This information is 

summarized in Section 1.4.6 and details are 

is meant to be representative of possible contamination. 

1.4.3.1 Southeast Quadrant 

The southeast quadrant (Figure 1-4) is 1 

includes Plants 4 through 7, the main el 

building. 

utheast side of the Production Area. It 

e garageheavy equipment 

Plant 4, the green salt plant, produced uranium tetrafluoride ( 

through a reduction-hydrofluorination process, and blended and 

for transportation to the metals production plant. Plant 4 also 

enhance its reactivity for other processing. 

om uranium trioxide 

epleted green salt 

black oxide to 

Plant 5, the metals production plant, reduced uranium tetrafluoride with magnesium in an 

electrical resistance furnace to produce high-purity uranium metal derbies. Some 

remelted in vacuum induction furnaces, molded into ingots, and cropped into bill 

transportation to Plant 6, the metals fabrication plant, or Plant 9, the special pr 

Other derbies were shipped directly to various DOE sites. 
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fabrication plant, heat treated uranium metal billets to improve their Plant 6, the metals 

structure in preparation for extrusion into tubes at other sites. Extruded 

were cut into blanks, heat treated, and machined into finished elements for 

ment-to other-DOE production-sites. Resultant chipsand lathe -turnings ~ 

- 

ickled, briquetted, and recycled to the casting operations in Plant 5. Flat ingots 

were surface machined and inspected. Current sampling data shows chlorinated organics under 

Plant 6 from 4 to 4.5 feet below floor leveL 

Plant 7, the hexafluori 

hexafluoride to uraniu 

it was shut down in 1 

warehouse principally 

Plant 4, the green salt plant. 

ant, was designed for the conversion of uranium 

in a gas-gas reaction, and was used for this purpose until 

ntly classified as a surplus facility, and is used as a storage 

ranium tetrafluoride and a few drums of residue from 

This quadrant also includes the main electric 

a water tower, a new warehouse, a new r 

in-vivo building, and the heavy equipment 

process operation or uranium handling fa 

stored or located in them. Current sampling data shows benzene, ethylbenzene, and xylenes 

around the garage and heavy equipment building. 

tion, the garage, the truck weigh station, 

ction building, the service building, the 

e of these facilities are production 

are currently no production wastes 

Table 1-1 lists the expected or potential types of contamination e southeast 

quadrant’s operations and history. 

1.4.3.2 Southwest Quadrant 

The southwest quadrant (Figure 1-4) is located on the southwest side of the Production Area. 

There are three general types of facilities within the southwest quadrant: operati 

storage areas, and support areas. Plant 2/3, the refinery, is a large-scale chemic 

plant in which the following processes occurred: digesting enriched uranium scr 

nitric acid to produce a uranyl nitrate feed solution, solvent extraction and purification 

concentration of the purified uranyl nitrate solution by evaporation, and therma 

to uranium trioxide. Nitrogen oxides released during the dissolution and denitrification steps 

ABQX)U3FS/LDRl4-20-90 1-16 
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were converted to nitric acid and reused in the process. Chlorinated organics have been found 

om 6 to 7.5 feet below floor surface. In addition, soil samples have shown 

pylnitrosamine, chlorinated organics, and polycyclic aromatic hydrocarbons 

below-the-drums-north-of -Plant -2-CadmiumT silver,-lead, PCBs, - - - - - -- 

lamine, tniutyl phosphate, and pthalates have been found in the same location 

in the first foot of samples. 

TABLE 1-1 

3poTENTLALcoNTAMINANls- 
UTHEAST QUADRANT 

Plant 4 
Uranium Dioxide 
Uranium Trioxide 
Hydrofluoric Acid 
Ammonia 
Uranium Tetrafluoride 
Black Oxide 
Calcium Fluoride 

Plant 5: 
Uranium Tetrafluoride 
Magnesium Fluoride 
Magnesium 
Black Oxide 
Graphite 
Uranium 
Hydraulic Oil 
Degreasing Solvents 
PCBs and Organics 

Associated with 
Machining and 
Cutting Oil 

Plant 6: 

Sodium Hydroxide 
Molten Salts 
Degreasing Solvents 
PCBs and Organics 
Associated with 
Machining and 
Cutting Oil 

Plant 7: 
Uranium Tetrafluoride 
Hydrofluoric Acid 
Calcium Fluoride 
Uranium Hexafluoride 
Ammonia 
Freon 
Thorium 

Main Electrical Substation: 
PCBs 

GaragelHeavy 
Euubment Building: 

Petroleum, Oils, and 
Organics 

Uranium 
Uranium Compounds 
Paints 
Solvents 

Lubricants 

...... ........ .............. ....... ........ ...... ....... ..... ......... : 
... ................ 

............ ......... ........... 
........ ......... ....... ....... ......... ...... ..... ......... . . . . . .  ........ 
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At Plant 8, the recovery plant, enriched residues and scrap generated on site or received from 

were processed to remove moisture, oil, graphite, and metallic impurities before 

refinery, Plant u3, for uranium extraction. Also, large volumes of low-level 

slurries were-filtered-within-Plant-8r Residues-were also dried in the Plant 8- ~ 

ah were milled and sorted, and extensive thorium processing was performed. 

The pilot plant is the original FMPC process facility where many of the FMPC processes were 

pilot tested before scal a1 production. Process operations occurred principally in 

the pilot plant and the rtions of the pilot plant were extensively refurbished for 

the production of uran de from uranium hexafluoride. 

The FMPC hazardous 

the pilot plant tank farm. The facility consists of two empty 10,000-gallon tanks that previously 

ge tank container facility is also located in a portion of 

contained spent degreasing solvents. 

Other key facilities in this quadrant are: 

Metal dissolver building 
Control building 
Storage building 
General sump Hot raffinate building 
Former waste solvent drum Refinery sump 
storage site immediately west 
of the laboratory 
Hydrogen fluoride/ 
hydrofluoric acid tank 
Uranium hexafluoride/ 
uranium tetrafluoride 
reduction area 
Argon tank 

There are also approximately 85 aboveground tanks located throughout this quad 

were used in conjunction with the operations in Plant 2/3 and the raffinate wate 

process. 

Above background concentrations of cadmium, lead, nickel, zinc, and polycyclic aromatic 

hydrocarbons have been found in the first foot of soil samples taken east of the laboratory. 
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Around the pilot plant tank farm, chlorinated hydrocarbons, dibenzofuran, PCBs and polycyclic 

arbons have been found in the first foot of soil sampk.  In the same area, soil 
.- 

to 10.5 feet show polycyclic aromatic hydrocarbons, PCBs, and cadmium. 
~. ~.~ ~- ~ ~~ -~ ~- _ ~ _ ~  ~~ ~ ~ _ _ _ _ _ _ _ _  ____ -~~ ~ 

he expected or potential types of contamination based on the southwest - 

quadrant's operations and history. 

TA&E 1-2 

CoNTAMXNm- 

. . Plant 2B: Hot Raffinate Building: 
Uranyl Nitrate Radium-226 Hydraulic Oil 
Nitric Acid Black Oxide Degreasing Solvents 
Tributyl Phosphate PCBs 
Kerosene Organics associated with 
Sodium Carbonate machining and cutting 
Uranium Trioxide oils 
Black Oxide Molten Salts 
Sulfuric Acid 
Oxides of Nitrogen General- Sumu: 

Sodium Hydroxide . . . . . . . . . . . . . . . 

Plant 8: Pilot Plant: Sodium Chloride 
Uranium Residues and Uranium Hexafluoride Lime 

Scrap Uranium Tetrafluoride Ammonia 
Ammonia 
Hydrofluoric Acid 
Thorium 
Argon 
Graphite 
Uranium and Uranium 

Compounds 
Thorium and Thorium 

Compounds 
Uranyl and Thorium 

Nitrates 
Nitric Acid 
Barium Salts 
Magnesium and 

Magnesium Salts 
Kerosene 
Tributyl Phosphate 
Sodium Hydroxide 

Thorium 
Black Oxide 
Graphite 
Uranium 
Uranium Compounds 
Nitric Acid 
Sulfuric Acid 
Hydraulic Oil 
Degreasing Solvents ' 

PCBs 
Organics associated with 

machining and cutting oil 

K-65 Slum Line: 
Barium 
Uranium 
Thorium 
Radium Compounds 

Laboratorv: 
PCBs 

Process Chemic 

Ammonia 
Degreasing Solvents 
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1.4.3.3 Northeast Quadrant 

adrant (Figure 14) is located in the northeast corner of the Production Area. 

e variety of facilities and storage pad areas, including the metal scrap pile, the 
__ g-area; the-graphite- furnace/oil-burner -area~ the-special-products-plant 

maintenance building, the boiler plant, the tank farm, the decontamination and 

decommissioning building, and various storage pads and warehouses. 

The decontamination 

decontamination and d 

possible, or placed on p pile. The metal scrap pile primarily consists of ferrous 

material, with some a r, brass, and nickel. Within the drum baling area are 

various discarded scr and abandoned vehicles and equipment. The graphite 

furnace/oil burner area includes both the abandoned oil burner and the graphite burner that 

were used to dispose of these contaminated it 

ioning building and pad areas were used primarily for 

. Materials were cleaned and reused, or  salvaged if 

The maintenance building includes various 

to the maintenance craft shops, this buildi 

Drummed solvents, lubricants, and gas cy 

maintenance building. 

storage, and support areas. In addition 

plant stores and receiving area. 

d on a pad located north of the 

Soil samples taken north of the maintenance building show ab 

polycyclic aromatic hydrocarbons, PCBs, cadmium, beryllium, 

chain chlorinated organics. Soil samples taken south of the m 

background concentrations of PCBs, straight chain chlorinat 

beryllium, mercury, zinc, molybdenum, and magnesium. 

d concentrations of 

Soil samples from the general area north of the graphite furnace/oil burner area 

soil above background concentrations of PCBs, straight chain chlorinated organi 

aromatic hydrocarbons, pthalates, dibenzofuran, lead, cadmium, nickel, zinc, s 

mercury, benzyl alcohol, and beta-hexachlorocyclohexane. 
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Plant 9, the special products plant, accomplished the following functions: machining uranium 

extrusion, casting derbies into largediameter ingots, and chemically decladding 

m unirradiated uranium fuel cores. The boiler plant area includes all 

istribution systems for the-"process fluids"- for the site-(e.g., SanitaryFprocess, 

er; plant and instrumentation air; fuel gas; and steam). A i r  is used for running 

- ~ 

instrumentation and processes in the plant. Fuel gas is used in the various plant furnaces. 

Steam is primarily used for heating, but also powers the backup turbines in case of a power or 

motor failure. These 

plant. Water is pum 

water process facility 

has shown elevated chlorinated organics. 

y emergency backup pumping of water throughout the 

, tanks, and other retainers to the general sump and the 

One soil sample outside the southeast corner of Plant 9 

Plant 9, the special products plant, originally had all the same processes as Plants 5 and 6, but 

on a smaller scale. It was converted ove 

site operations. Most recent activities includ 

operations, machining uranium metal ingots 

from unirradiated uranium fuel cores. 

to program changes to directly support 

production and salt cleaning, remelt 

on, and chemically decladding cover layers 

The tank farm originally consisted of 16 aboveground and buried storage tanks that contain 

ammonia, ammonium hydroxide, anhydrous hydrogen fluoride, hydrofluoric acid, potassium 

fluoride, kerosene, nitric acid, hydrochloric acid, calcium fluorid hydroxide, and 

tributyl phosphate. The original tank farm was expanded in th several 

modifications thereafter until 1985, when a major rebuild was s tank farm's 

modifications (to hold hydrofluoric acid) were completed and t presently empty. 

Also, functional checks were never run on the tanks. 

I 
I 
8 
I 
8 

Table 1-3 lists the expected or potential types of contaminants based on the nort 

quadrant's operations and history. 
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TABLE 1-3 

oPERABLEuNlT3poTENTIALmNT~~- 
NORTHEAST QUADRANT 

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

Uranium Tetrafluoride 
Thorium Warehouses: 

Thorium and Thorium Compounds 
Nitric Acid 
Hydrofluoric Acid 
ThOriUm 
Copper Compounds 
Machine Oils and So 
Graphite 
Uranium and Uranium 

Thorium and Thorium Compounds 
Magnesium and Magnesium 

Fluoride 
Molten Salts 
Zirconium 
Hydraulic Oil 

Compounds 

Maintenance Building: 
PCBs 
Solvents 
Paints 
Uranium and Uranium Compounds 
Thorium and Thorium Compounds 

Tank Farm: 
Ammonia 
Potassium Hydroxide 
Hydrochloric Acid 
Hydrofluoric Acid 
Potassium Fluoride 
Ammonium Hydroxide 
Nitric Acid 
Kerosene and Other Organics 

D&D Facilitv: 
ranium and Uranium Compounds 

um and Thorium Compounds 

Drum Balinp Area 
. 

Asbestos 

1.4.3.4 Northwest Quadrant 

This quadrant (Figure 1-4) is located in the northwest corner o 

facilities within this quadrant are principally utilized for wareho 

sampling plant, and the Plant 1 drum storage pad are the princ 

In addition, the northwest quadrant contains two large scrap metal piles and a large rubble 

mound consisting of discarded construction rubble materials. 

ction Area. The 

orage. Plant 1, the 

in this quadrant. 

Current activities in the northwest quadrant include storage of approximately 68, 

containers of thorium and uranium residue. However, due to major drum relocation 
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the number of drums in a given area is subject to considerable variation. An inventory will be - 
date to establish a new baseline. Prior activities included: 

receiving, storing, milling, and classifying depleted, normal, and 
uranium materials-~ ~ - -- - . ~ - -  . ~- - ~ ~ ~~~ ~-~ ~ . 

oning of steel drums for reuse and baling of deteriorated ' . 

drums for salvage 

Sampling and 

Open unirradiated fuel pins containing enriched uranium dioxide pellets 

ming materials and the storage of residues and 
other materials 

. A soil sample at 1 to 1 near the shot blaster area (immediately north 
I 
I of Plant 1) shows trichloroethene and cadmium concentrations above background level. 

1 
1' 
I 
1 
I 
I 
1 
I 
I 
8 

Table 1-4 lists the expected or potential types 

quadrant's operations and history. 

tamination based on the northwest 

OPERABLE UNlT 3. CONTAMINANTS- 
NORTHWEST QUADRANT 

Plant 1: 
Uranium Dioxide 
Lead 
Graphite 
Uranium and Uranium 

Compounds 
Thorium and Thorium 

Compounds 
Magnesium and Magnesium 

Fluoride 
Copper and Copper 

Compounds 
Hydraulic Oil 
Paint 
Solvents 

Q-11 0 
. . . . . . . . . . . . . . . . . 

Chemical Warehouse: 
Dry Bulk Chemicals 
RCRA Sampling Activitie 

Quonset Huts: 
Thorium and Thorium Compo 
Uranium and Uranium Compo 
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1.4.4 SusDect Areas 

e those areas suspected of having contamination due to past activities or that 

contaminated through field testing within the FMPC property boundary but I 
8 ction-Area,- Specificallycthese-areas are:-three-rubble-mounds,the- - _- 

e, the main emuent line, the Clearwell to Manhole 175 pipeline, the sewage 

treatment plant/incinerator area, one area in the buffer zone, the fire training area, and a small 

area around the flagpole. (Note: The K-65 slurry line and part of the Clearwell to-Manhole 

175 pipeline are enclo ed trench at the location marked "6" on Figure 1-5.) 

There are three locati 

t of the K-65 silos along the east bank of Paddys Run. Production Area. 

The second rubble approximately halfway between the K-65 silos and the 

Production Area. The third mound is just outside the northwest comer of the Production 

Area. This third rubble mound is the only on 

rubble mound two was not located (no evide 

samples from mound number one have sho 

beneath the rubble. 

ble has been placed on the land surface outside of the 

.. 

has shown uranium contamination; suspect 

bble at the suspected location) and 

amination in the rubble or the soils 

The K-65 slurry line is placedwithin a 2.5-foot covered concrete trench 1500 feet long that 

runs from the K-65 silo site into the Production Area; the security fence is considered the east 

boundary. Soil and sediment samples from this line show the dioactive materials. 

A portion of the Clearwell to Manhole 175 line also runs thr 

The main effluent line connects Manhole 175 at the sewage 

Miami River. Testing to date has indicated no contamination; 

the entire length is ongoing. 

ver, additional testing along 

The Clearwell to Manhole 175 pipeline was a pressurized process line, but now c 

water runoff that enters the Clearwell. Testing has not been completed along this lin 
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FIGURE 1-5. OPERABLE UNIT 3 SUSPECT AREAS 
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The sewage treatment plant/iicinerator area is located due east of the southeast comer of the 

Sample data have shown uranium contamination of the soil around the 

g and the east side of the sewage treatment plant. Surface soil samples 

ator building have s h o ~ ~ l o w ~ ~ n c e n t r a t i o n s ~ o f - l , l , l - t r i c h l o r o e t h n e ~  

1 
-I-- ~ 

1 
1 
I 
I 
I 
8 
I 

- -- 

The buffer zone is the general area between the Production Area security fence and the FMPC 
site fence. An area approximately 500 feet by 250 feet in the buffer zone on the east side of 

the Production Area h nium contamination in the soil. 

The fire training area 

Production Area be 

area indicates radio organic and hazardous waste list contaminants. Soil 

samples have shown straight chain chlorinated organics, l,l,l-trichloroethane in concentrations 

of 2.88 m a g ,  and tetrachloroethane in conce 

ely 400 feet by 125 feet and is located north of the 

fence and the FMPC property boundary. Testing in this 

ns of 2.15 mgkg. 

As originally identified, an area around the 

thought to have a buried container (large 

determined that this area is not contamin 

discovered. The suspect location has now been identified as an area near the old 

administration building. This location is approximately 100 yards south of the fire training area. 

Testing is in progress to identify the actual site of the suspecte 

and type, if any, of contamination. Both of these suspect fla 

number "4" on Figure 1-5, but only the flagpole area on the no 

is still being investigated for possible contamination. 

front of the administration building was 

of radioactive wastes. It was 

vidence of a buried container been 

. t and the extent 

indicated by a I the Production Area 

I 

I 

1.4.5 Production and Additional Suspect Areas Work Plan 

The Production and Additional Suspect Areas Work Plan (MILT 1989) detailed 

perched groundwater sampling plan. The plan specified both systematic boring, o 

250-foot grid pattern, and focused boring, which targets specific facilities such as 

and sumps. The systematic and initial focused boring activities are complete. 

data from the samples were used to identify and characterize the hazardous a 

materials contamination in Operable Unit 3. 

1 

8 
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The methodology consisted of collection of soil samples from each six-inch interval in the 

ere drilled. The brings were advanced until they reached a depth of 20 feet 

a saturated sandy interval containing perched groundwater. When a 

was-found, the boring was terminated-at the bottom of the saturated-interval, - - 

diameter, polyvinyl chloride well screen and casing was installed as a piezometer 

in the boring. When a piezometer was installed, water samples were collected for total uranium 

analysis and monthly water level measurements are still being taken. . 

This Initial Screening 

results from sampling 

progress, as part of th 

r Operable Unit 3 report is based on current analytical 

nal sampling activities yet to be performed, or currently in 

ID” 1989) include: 

Soil and groundwater sampling adjacent to the process line between the 
Clearwell and the general sump 

Soil and groundwater sampling adjace 

Soil and groundwater testing on the 
and 180 

Additional Hazardous Substance 
Facilities Test Program 

ther underground pressurized lines 

ent line between Manholes 179 

currently planned in the 

Characterization of facilities designated for possible demolition 

Contamination sampling of scrap metal piles and aband ent 

1.4.6 General DescriDtion of Contamination 

Operable Unit 3 contamination is generally uranium contamina 

groundwater underlying site facilities. In addition, metal scrap and miscellaneous 

abandoned equipment and materials contain low levels of uranium contamination. Although 

other Hazardous Substance List contaminants are present within Operable Unit 3 

been identified as the dominant contaminant to date. All contaminants, however, w 
addressed through the RUFS process. 

ABQDU3PSILDR1-419-20-90 1-27 
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1.4.6.1 Contamination of Soils 

soils containing uranium exceeding acceptable residual concentration levels 

on (ppm), see Section 21)] are located in the top 1.5 feet of surficial 
I 

espect to-surface area, approximately 50-percent-of-the-Production-Area soils-- 

ation e x d i n g  these levels. 

- -- 

Significantly high uranium concentration levels are found throughout the Production Area. 

These high concentra 

this are the south-ce 

areas, uranium wncen 

central Plant 6. Ta 

than 200 ppm) of uramum concentrations in the Production Area. 

minantly between 200 and 500 ppm. Two exceptions to 

areas of Plant 6 in the southeast quadrant. Within these 

ach 70,000 pprn in north Plant 6 and 17,000 pprn in south 

I 
I 
I 

ations, depths, and quantities (greater than or  less 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Additional contaminants that are likely t 

perched groundwater sampling at concentra e background levels. These contaminants 

are magnesium, thorium, and manganese 

and thorium contained in the northwest q 
contain thorium, with the southwest qua 

quadrant containing technetium-99 at levels above background; however, nonradiological 

sampling data is not yet available in these areas. Full radiological testing has not been 

completed for all samples taken in Operable Unit 3. Sampling 

sigdicant in some areas. Table 1-6 shows available data on th 

areas with significant amounts of contamination. 

ils were discovered through RUFS 

the northeast quadrant; and magnesium 

the southwest and southeast quadrants 

ning radium-226, and the southeast 

t concentrations are 

stnbution of those 

Contamination data currently available for suspect areas comes 

Analysis Data Document (DOE 1988) and RUFS soils data as follows: the fire training area 

contains surficial contamination above 200 ppm over a large area and l,l,l-trichl 

l,ldichlorethane, l,ldichlorethene, ethylbenzene, tetrachloroethane, toluene, a 

levels above background. The sewage treatment plant/incinerator area contains 

of surficial soils with levels above 200 pprn to the northeast of the incinerator itself. 

Chapter 6.0 provides a detailed discussion of the extent of soils contamination 

the FMPC Sampling and 
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TABLE 1-5 

-. 
UNIT 3 URANIUM CONTAMINATION IN SOIL WITHIN THE PRODUCTION AREA 

Northeast Quadrant 

= Contamination Greater than 200 ppm 

A = Contamination Between 50 and 200 ppm - = Contamination Less Than 50 ppm 
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1.4.6.2 Contamination of Perched Groundwater 

percent of the groundwater samples taken from the Production Area 

ble levels of uranium contamination. Plumes significantly exceeding uranium 

minantly between lo00 pg/l and 50,000 pg/l, but two exceptions exist. The 

exceptions are located east of Plant 6 and at the south end of Plant 9, with uranium 

concentrations of 146,000 pg/l and 696,000 pg/l, respectively. Table 1-7 details locations and 

ranges of uranium con the perched groundwater. 

Other chemicals that ected in perched groundwater, in addition to uranium are: 

Dichloroethene ethene near Plant 2/3 and Plant 9 

Chlorinated organics and benzene related compounds at concentrations less that 
40 &I, total xylenes estimated at concentrations of 300 - 400 pgA, and vinyl 
acetate and 4-methyl-2-pentanane at rations less than 10 pg/l east of the 
garage 

Above background level concentrati esium, manganese, molybdenum, 
aluminum, and vanadium northeast amination pad 

Low levels of selenium east of B ,,.,_,,, . . . . . . . . 

Both the southwest and southeast quadrants contain thorium, with the southwest quadrant also 

containing radium-226, and the southeast quadrant containing technetium-99 at levels above 

background; however, nonradiological sampling data is not yet 

Chapter 6.0 provides a detailed discussion of perched groundwa 

I 
ination and sources. 

I 1.4.6.3 

I Miscellaneous scrap metals are contained in both the northeast and northwest quadrants. 

Reported uranium contamination levels are relatively low. Additional testing is t 

these piles. I 
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TABLE 1-7 

OPERABLE UNIT 3 
PE UNDWATER URANIUM CONTAMINATION WITHIN THE PRODUCTION AREA 

~~ 

Contamination 

0 
0 

A 

. .  . 

LEGEND: 

= Contamination Greater than 50,000 pg/I 

= Contamination Between 10,000 ps/l and 50,000 & ~ / 1  

= Contamination Less than 10,000 pgll 

A 

0 
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Miscellaneous discarded scrap material and equipment is located within the northeast quadrant, 

former drum baling area. A detailed inventoy of these materials has not been 

reliminary inspections have identified vehicles and scrap construction equipment 

h-low-levels-of-uranium;-as well-as-asbestos-and-possibly PCB.contaminated----- 

I 
-I 

er carcasses and capacitors. 

I 
'I 

. . . . . . . . . 

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

. . . . . . . . 
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and screening of alternatives consists of seven general steps. The first step is 

-action - objectives - specifying- the- Con taminants - and-media-. of interest, ~- - 

, and preliminary remediation goals that permit a range of treatment and 

containment alternatives to be developed. The preliminary remediation goals are developed on 

the basis of chemical-specific ARARs, when available; other available information; and 

site-specific, risk-relat 

The second step is to 

containment, treatme 

may be taken to satis 

ARARs for the site. 

a1 response actions for each medium of interest defining 

umping, or other actions, singly or in combination, that 

action objectives, as well as the location and action-specific 

The t€fird step is to identify and screen the t 

action to eliminate those that cannot be im 

es applicable to each general response 

technically at the site. 

The fourth step is to identify and evaluat ocess options to select a representative 

process for each technology type retained for consideration. Although specific processes are 

selected for alternative development and evaluation, these processes are intended to represent 

the broader range of process options within a general technolo cause the site is yet 

to be fully characterized (e.g., types, quantities, and levels of co it was infeasible to 

screen process options, except for general effectiveness, and a the alternative 

development. Therefore, the alternatives developed were bas nology types rather 

than process options. 

Next, alternatives are developed to protect human health and the environment 

radiological and hazardous substances from the site to as low as reasonably achie 

to reduce concentrations of radiological and hazardous substances to acceptable 

levels, preventing exposure to radiological and hazardous substances, or some co 

these measures. 

ABQDU3FSLDR I -4B-19-90 2-1 
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A sixth step involves identifying and descniing volumes or areas of media to which general 

might be applied, taking into account the requirements as identified in the 

bjectives and the chemical and physical characterization of the site. 
~ ~ ~~ 

to screen the alternatives applicable to the Production Area and suspect areas 
. . . . . . . . . . . . . . . . . . . . . . 

to eliminate those that are not suitable for detailed analysis. 

approach used throughout this document. This chapter 

nd general response actions for Operable Unit 3. discusses remedial acti 

Chapter 3.0 identifies technology types and process options, Chapter 4.0 

0 defines the screening methodology, and Chapter 6.0 

2.1. REMEDIAL ACTION OBJECIWES 

Remedial action objectives (RAOs) are me 

protecting human health and the environme 

contaminants of concern and the exposure 

Operable Unit 3 RI  baseline risk assessm 

b rable-unit-specific cleanup goals for 

988a,c). The objectives must address the 

ceptors identified in the 3 

In determining RAOs, all sigmficant sources and exposure pathways must be identified to 

ensure that the RAO for a single source or pathway adequate 

total risk that may be associated with the site. At the FMPC, 

limiting the risk from a single operable unit to 25 percent of t 

Twenty-five percent was chosen as the allowable risk from a si 

FMPC RVFs is being managed as four source operable units 

operable unit. Conservatism is built into this criterion because the same receptor would not be 

affected by the exposure pathways associated with all operable units. If a single 

is identified as contributing multiple, significant sources or exposure pathways by 

constituent may contact a receptor, operable-unit-specific RAOs should address this 

e receptor from the 

e unit because the 

ABQIOU3FSLDR1419-19-90 2-2 



-Develq, Sampling Strategies 
and Amly t id  Support to 
Acquire Additional Data 

-Repeat Steps in RI Site 
Characterization 

NOTE: 
Chapter references refer to 
chapters in this document only. 

- 

I Process for each Technobgy Type I (Chapter 3.0) 

YeS 
a 

Combine Media-Specific 
Technologies into Alternatives 

(Chapter 4.0) 

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

Develop Alternative 
Saeening Methodology 

(Chapter 5.0) 

........ ........ ........ ........ ........ ........ ........ ....... .......... .............. . . . .  i 
I ....... ......... ........ 1 

Evaluate Alternatives Based on 

of Alternatives 

(Follow-on Task) 
FIGURE 2-1. OPERABLE UNIT 3 ALTERNATIVE DEVELOPMENT 

AND SCREENING PROCESS 
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As stated in the preamble to the National Oil and Hazardous Substances Pollution Contingency 

A 199Oa), chemical-specific ARARs will be used to the degree possible to 

tion goals for the operable unit. Where ARARs do not exist for a 

cleanup-goals are-developed-as suggested by the-EPA (EPA-1 m a ;  and - --- 

It is important to note that the information presented is based on preliminary data that will be 

revised as additional d 

, the point of compliance must be identified. The point of 

compliance is the geo 

hazardous waste sites, the point of compliance is the nearest identified receptor location for 

each exposure pathway. 

hich the RAO must be achieved. At most 

The baseline risk assessment for Operable 

categories: current land-use exposures an tial land-use exposures. The current 

exposure setting at the site includes acti 

security measures, etc.). These controls are assumed to remain in place for 100 years, as 

required by DOE Order 5820.a After 100 years, it is assumed that no active controls can be 

tifies two major human exposure 

ntrol (e.g., fencing, restricted access, 

relied on for protection of human health. 

The point of compliance under current exposure conditions wo PC property 

boundary. However, to be health protective in developing RAG&nce . . . . . . . . . . . . . . . . . . . . . . . . . institutional controls are 

lost after 100 years, the point of compliance becomes the boundpry of the waste unit. 
. . . . . . . . . . . . . . . . . . . . . . . . . 

For Operable Unit 3, it must be demonstrated that remedial alternatives meet airborne and 

direct radiation RAOs for the radionuclides of potential concern and meet drink 

ABQ/OU3FS/LDR 149-1 9-90 2-4 
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21.2 Remedial Action Obiectives Based on ARARs 

t of RAOs is concurrent with the identification of frequently used standards or 

pendix A). As is the case with the FMPC, these standards may need to be 

sufficient health-protection-baed-on multiple source-and pathways. --As -- -- -- 

, 25 percent of the chemical-specific ARAR is the RAO for a single operable 

percent may require alteration if a single operable unit contains multiple sources 

or exposure pathways or if other operable units do not contain the contaminant. 

Chemical-specific identified for the control of radionuclide concentrations in 

air and groundwater a1 concentrations in drinking water. These chemical-specific 

ARARs are listed in 

2.1.3 

For several of the constituents in Operable Unit 3, no MCLs have been developed. In this 

case, the RAO is based on available tordci tion. EPA provides guidance on using 

toxicity-baed reference doses (RfDs) an 

acceptable intake levels in water (EPA 19 

develop MCLs (EPA 1989~). Briefly, th 

Remedial Action Obiectives Based on Risk Criteria 

cy factors (CPFs) to determine 

thod is similar to the manner used to 

ted using the following steps: 

Determine the acceptable daily intake (the RfD) based on dose response 
data and appropriate safety factors. 

Determine the acceptable water concentration (c) in 
(mg/l) based on the assumption that a 70-kilogram (k 
liters of water per day, such that: 

[(c mgil)(2 liter/day)]/70 kg = RED (mg/lcg/day), for 
[(c mg/l)(2 liter/day)]/70 kg = (acceptable risk level) 
for carcinogens 

2.1.4 

RAOs 

Apply any site-specific or operable-unit-specific relative source contribution 
factors. 

Summarv of ODerable Unit 3 Remedial Action Obiectives 

for relevant media associated with Operable Unit 3 are summarized in Ta 

shown, many of the RAOs for Operable Unit 3 are chemical-specific ARARs-based. Risk- 

based RAOs had to be developed for two inorganic metals and 13 organic compounds for the 

ABQDU3FSLDR149-19-90 2-5 
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Chemical-Specific Standard ARAR/TBC Regulation 

. . . . . . . . . . .  

Radionuclide 
Emission (Except 
Airborne Rn-222) 

Radiation Dose 
Limits (All pathways) 

Relevant and 40CFR61, 
Appropriate Subpart H 

To be DOE Order 
considered 5400.5 

Chemicals or 
Radionuclides in Arsenic ~ 0 . 0 5  mgil Applicable 40CFR141.11 
Drinking Water Barium <LOO mgil 

Cadmium ~0.01 mgil 
Chromium ~ 0 . 0 5  m 

. Lead c0.05 mgil 
Mercury <0.002 m 
Silver c0.05 mgil 
Radium c5 pCfl 
Armlor-1254 c0.0005 mgil 
Aroclor-1260 ~0.0005 mgil 
1,l-Dichloroethene ~0.007 mg/l 
Benzene ~0.005 mg/l 
Trichloroethene ~ 0 . 0 0 5  mgil 
l,l,l-Trichloroethane <0.2 mgil 

. . . . .  

2-6 
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TABLE 2-2 
. . . . . . . . . . . . 

OPERABLE UNTI‘ 3 REMEDIAL ACI’ION ORJECIWES 

Solid Waste 
Soils chronic effects. 
Metals 
Facilities t and future above-background airborne radiation doses 

Prevent current and future radiation emissions from causing detectable 

-. 

g 2 5  mrem, and radon concentrations from exceeding risk 
O-’ to 2.5~10-~ cancer risk. 

t and future airborne chemical concentrations from 
to 2SxlO-’ cancer risk and/or a hazard index of 0.25. 

Prevent direct contact with soils or other solid wastes containing uranium 
at levels greater than 35 picocuries per gram (pCi/gm) (approximately 
50 P P 4 .  

Prevent erosion of soi 
chemical surface wat 
2 .5~10-~ cancer risk 

Prevent erosion of contribute to surface water 
concentrations of chemicals in Operable Unit 3 from reaching 
concentrations in excess of 25 percent of those reported in Tables 2-3 
and 2-4. 

uld contribute to inorganic and organic 
ations exceeding risk levels of 2.5x10-’ to 

rd index of 0.25. 

Prevent circumstances that may cause le 
groundwater. 

Prevent current and future radiation dos 
from exceeding 25 mremhear. 

taminants to 

from soils or wastes 

Perched Prevent releases of radionuclides to the exceeding total 
Groundwater uranium levels of 20 picocuries (pCiA) (approximately 30 pg/l). 

Prevent releases of inorganic and organic chemicals in ex 
concentrations shown in Table 2-3 and 2-4. 

ABQIOU3FS/LDR14/9-19-90 2-7 
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perched groundwater pathway. RAOs for each medium are briefly summarized below. An m 
lied across all media is that total cancer risk from radionuclides be below 

10' to 10" goal set forth in the NCP, or 2 5  x lo5 to 2.5 x lo-'. 

mpassing Operable Unit 3 prevent direct contact with and inhalation of 

soils and other solid wastes that contain chemicals and radionuclides at concentrations that do 

not meet RAOs, hum ronmentai criteria. The goal is to prevent contact with 

chemicals in the solid 

noncancer hazards tha 

limits specified in D -5, which limits the radiation dose to 100 m r e w  (or an 

operable unit limit of . An additional remediation goal of Operable Unit 3 is to 

prevent penetrating radiation doses to the public from exceeding 25 percent of the 100 milli 

roentgen equivalent man (mrem) annual ecified in DOE Order 5400.5. This 

order has been identified as to be considere 

allows for a 10 m r e w  limit to the public 

Twenty-five percent of this limit is 2 5  mr 

Id result in cancer risk of 2.5 x lo-' to 2.5 x 10 

e a hazard index of 0.25. Radionuclides must also follow 

and 

for Operable Unit 3. 40CFR61 Subpart H 

m e  nuclides except Radon-222. 

The acceptable residual concentration for total uranium in surface soil is assumed to be 

35 pCi per gram (approximately 50 ppm). This concentration was developed from the Nuclear 

Regulatory Commission (NRC) Branch Technical Position, "Disposal or On-Site Storage of 

Residual Thorium or Uranium (Either as Natural Ores or With 

Past Operations" (1981) and has been adapted for numerous si 

1 
@ 
.E 

out the United States. 

Most areas of organic and inorganic contamination discovered 

contain uranium. Existing restrictions on handling, storing, and transporting uranium 

contaminants will be used. In the event that hazardous chemical contamination 

discovered without radiological contamination, it would typically be found in sma 

that could be packaged in 55-gallon drums and transported off or on site. Verificati 

the material contains no radiological contamination would be required before shipmen 

.! 

ABQIOU3FSLDR149-19-90 2-8 
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is the potential for the constituents of the Production Area and suspect areas 

rlying Great Miami Aquifer sometime in the future. Remedial action 

for perched groundwater specify that future releases should not exceed 

in 4OCFR141), and for chemicals without MCLs, future releases should not 

exceed risk-based derived cleanup levels. Specific perched groundwater RAOs for Operable 

Unit 3 chemicals are listed in Tables 2-3 and 2-4. 
. . .  

In the absence of an 

has a promulgated M 

is proposing that a " 
approved for use at th 

proportions) is 20 pCVI and corresponds to a mass concentration of 30 pg/l of uranium. 

Remedial actions at the FMPC will be based 

be reviewed, as necessary, when the final M 

.'urn in community water systems (aside from radium, which 

the approval of an MCL not expected until 1992, the DOE 

" in the form of acceptable residual concentration levels be 

proposed concentration for uranium (in natural isotopic 

pliance with the "functional MCL" and will 

anium is approved by EPA 

Various methods and criteria were consid 

uranium in drinking water (or groundwat 

concentration limit of 100 pg/l (67 pCVI) was recommended by Wrenn et al. (1985). A limit of 

105 pg/l for adults is derived from the reference dose of 3 pgkg per day for uranium. 

these limits are based on chemical toxicitv considerations. 

ining an acceptable concentration for 

used as a drinking water supply). A 
...... 

Both of 

An acceptable concentration for uranium in groundwater can a1 

considerations. In the proposed standards for the control of r 

inactive uranium processing sites, EPA has proposed a concen 

for combined uranium-234 and uranium-238 to present the same level of risk as for radium at 

ed from radiation risk 

ioactive materials from 

f 30 pCfl or 45 ppJ 

its MCL or 5 p C i  (52FR36001 and EPA 1987). 

The allowable concentration (20 pCi/l) is derived from a radiation dose limit of 4 

(mrem) per year. This is the dose limit used for beta- and gamma-emitting radionucli 

40CFR 141.16. 
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GROUNDWATER REMEDIAL ACI'ION ORlEClNE 
FOR INORGANIC CHEMICAIS IN OPERABLE UNIT 3 

Acceptable Level for a 
Basis for Remedial Water Concentration Single Operable Unit" 

Chemical 

0.05 0.0125 

1 .o 0.25 

0.01 0.0025 

I 
I 
I 
# 
I 
Y 

8 
I 
I 

Chromium 0.05 mg/l MCL 0.05 

Lead 0.05 mg/l MCL 

Manganese 0.2 mg/kg/d RfD" 

Mercury 0.002 mg/l MCL 

Silver 0.05 mg/l MCL 0.05 

Zinc 0.2 mg/kg/d RfD 7.0 

... ... 

0.0125 

0.0125 

1.75 

0.0005 

0.0125 

1.75 

"Twenty-five percent of ARAR or risk-based standard (may requir 
contains multiple sources or exposure pathways or if other opera 
contaminant) 

ration if a single operable unit 
its do not contain this 

bMaximum Contaminant Levels reported in 40CFR141 - National Primary Drinking Water Regulations 

"Reference dose reported in United States Environmental Protection Agency. 1990b. 
Information Svstem (IRIS). 
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TABLE 2-4 

OPERABLEUNlT3 
REMEDIAL ACI'ION ORJECIWE FOR ORGANIC CHEMICALS 

FMPC Action 
h ie l  for a 

Basis for Remedial Water Concentration Single Operable Unit" 
Objective (mg/l) (mg/l) 1). Chemical 

0.9 

2.6 

Aroclor-12% 0.0005 0.00012 

0.0005 mg/l MCL 0.0005 0.00012 

Bis (2ethylheql) 0.014 (mg/kg/d)-' CPFd . .. .. 2.5 1 0 3  1 phthalate 

0.3 (mg/kg/d) RfD 

.1.8 (mg/kg/d)-' CP 
I 
1 1 9 1 -  

Beta-BHC 

0.007 mg/l MCL 0.007 Dichloroe t hene 

6.3 x lo4 

2.6 

4.8 x 10" 

0.0018 a Benzene 0.005 mgA MCL 0.005 0.0012 

1,l- # Dichloroethane 0.091 (mg/kg/d)-' CPF 3.8 x 10 9.5 

Fluoranthene 0.04 (mg/kg/d) RfD 1.4 0.35 

1 "Twenty-five percent of ARAR or risk-based standard. (May require alteration if a single operable unit 

1 bReference dose (Rfd) reported in United States Environmental Protection Agency. 1990b. 

contains multiple sources or exposure pathways or if other operable units do not contai 

Information Svstem (IRIS). 

"Maximum Contaiminant Levels reported in 40CFR141 - National Primary Drinking Wa 

dCancer Potency Factor (CPF) reported in United States Environmental Protection Agency. 1990b. I Integrated Risk Information Svstem (IRIS). 

ABQ/OU3FS/LDR.1-4/9-19-90 2-1 1 
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TABLE 2 4  
(Concluded) 

- - - . 

~~~ -~ ~ ----lNPCAction--------  
Level for a 

Basis for Remedial Water Concentration 

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

Fluorene 1.4 0.35 

Naphthalene 0.14 0.035 

Phenol 21.0 5.3 

Pyrene 0.03 (mg/kg/d) RfD 1.05 0.263 

1 4-methyl-2- 0.05 (mg/kg/d) RfD 1.75 0.44 

I 
I 
I 
I 
u 
I 

pentanone 
(methyl isobutyl I) ketone) 

Trichlo roe t hene 0.005 mg/l MCL 0.005 0.00125 

l , l , l -  0.2 mg/l MCL 0.2 0.05 
Trichloroethane 

N-nitro- 0.0049 (mg/kg/d)-* CPF .007 -0018 
sodip henylamine 

"Twenty-five percent of ARAR or risk-based standard. (May require a single operable unit 
contains multiple sources or exposure pathways or if other operable units do not contain the contaminant) 

bReference dose (Rfd) reported in United States Environmental Protection Agency. 1 
Information Svstem (IRIS). 

'Maximum Contaiminant Levels reported in 40CFR141 - National Primary Drinking 

dCancer Potency Factor (CPF) reported in United States Environmental Protection Agency. 
Integrated Risk Information Svstem (IRIS). 
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.. ... 

allowable concentration assumes an annual ingestion rate of 730 liters of 
. I . . . . . . .. . Ers per day, 365 days per year). This is the standard value used for the- - . -  . . 

u m d -  per -person- @PA-1 989a):- ___  -1 
In the absence of definitive chemical solubility information for uranium in groundwater at the 

Fh4PC, it is assumeb-that uranium in drinking water is relatively soluble &th five percent of 

ingested uranium pass 

this solubility is given (EPA 1988b). The radiation 

dose (50-year commit 

(natural isotopic prop0 

by dividing the annua 

radiation dose conversion factor (2.69 x lo4 mrem/pCi). The resultant calculated concentration 

of uranium in drinking water is 20.4 pCi/l, which is rounded to 20 pCi/l. 

d. The radiation dose conversion factor corresponding to 

se equivalent) per unit ingested quantity of uranium 

owable concentration is calculated 

limit (4 mrem) by the annual intake (730 liters) and the 

The use of this concentration limit will be a 

radionuclides not specifically listed in 40 

radiation dose from all radionuclides (exc 

drinking water pathway cannot exceed 4 mrem per year. 

r a "sum" rule in conjunction with other 

e requires that the sum of the 

, radium-228, and radon) via the 

Activities conducted as part of the RUFS at the FMPC that ar 

allowable concentration of uranium in water will be reviewed 

the choice of this 

MCL for uranium 

is approved by the EPA 
.. . . .  

2.2 GENERAL RESPONSE ACTIONS 

General response actions are identified for contaminants of concern to satisfy the remedial 

action objectives. The response actions considered applicable for Operable Unit 

action, containmenVtreatment, excavation/treatment/disposal, collection/treatment 

near-term containment, far-term excavation/treatment/disposal. 

ABQ/OU3FS/LDR 1 -4B-19-90 8 2-13 
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I 
I 
I 

The above response actions can generally be described as follows: 

: Represents no further remedial action at the site in addition to 
as part of other operational or regulatory compliance 

.- ~ _ _ ~ ~  g and . security - .  controls. ~ . .- - 

: Represents a minimum action scenario that is intended - 
chnologies) the wastes and to minimize the mobility 

of the conta-&ants and the verticai and horizontal infiltration of rainfall into 
and through the solid wastes to the underlying soils and perched groundwater. 
In situ treatment of contaminated materials to reduce the toxicity, mobility, 

will be considered. 

Involves the removal of waste material to an on- 
te treatment or disposal facility that will restrict 

contaminant m . This action involves removal technologies, 

toxicity, mobility, and/or volume of the contaminants. 
options, and treatment options to reduce the 

CollectiodTreatmentDisuosal: Involves the containment, collection, and 
treatment of contaminated water. This includes collectiordtreatment of 
water from perched groundwater 
cleanup and dust suppression acti 

ther actions (e.g., equipment 

of facilities. It is designed specifically to address contaminated soils under 
facilities. In situ treatment of contaminated media to reduce the toxicity, 
mobility, and/or volume of contaminants will be considered. 

. . . . . . . . . . . . . . . . . . . . . 
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IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

nse actions discussed in Chapter 20 will be defined further in this chapter to 
- - - _  -- - -- -- --- _ _  -- - 

tEhnolGgy -typ&. Thk chapter will identify and evaluate technology process 

one or more representative processes for each technology type selected f6r 

evaluation. Due to the lack of site characterization data and information, it was not possible to 

determine whet h 

implemented at the s effectiveness was the main factor considered during this 

screening of techno1 options. Implementability and cost played limited 

roles in the scree 

1) potential e 

media and meeting the remediation goals identified in the remedial action objectives, 2) the 

potential impacts to human health and the environment, and 3) how proven and reliable the 

process is with respect to the known contamin 

ogy types and/or process options could be effectively 

1. At this stage, the entire screening process focused on: 

in handling the estimated areas or volumes of 

For Operable Unit 3, 16 general technolo 

consist of capping, subsurface barriers, sto 

groundwater treatment, soil treatment, p 

waste disposal, off-site waste disposal, discharge, mechanical removal, facility removal, waste 

segregation and volume reduction, metals decontamination, and stabilization. The technology 

considered. These technology types 

agement, groundwater extraction, 

portation, thermal treatment, on-site 

process options that apply to these technology types are listed i 

The technology process options, and rationale for elimination o 

discussed in the following sections. In most cases, several pro 

technology type. This is done because in most cases either 

sufficiently different in their performance and/or two or more process options together serve as 

a possibly viable solution. Also, because of the various types of contamination (e 

organic, inorganic), it was necessary to retain a number of process options for ea 

type. The technology types and technology process options retained for evaluati 
Figure 3-3 (at the end of this chapter). Where possible, innovative technologies also 

retained for further consideration (e.g., hydrocyclonic separation). In accordan 

ptions are retained for each 

3-1 
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TABLE 3-1 

IDENTIFICATION OF TECHNOLOGY TYPES AND PROCESS OPTIONS 
FOR OPERABE UNIT 3 

Mitilayer Cap 
Temporary Cap 
SumD ReDairBeDlacement 

Grout Curtains 

.. . 

Grading 
Revegetation 

Interceptor Trenches: Horizontal 
Drains, Open Ditches 

Dedicated Well System 
Wellpoint System 
Jet-Eductor System 
Vertical Sand Drains 
Electro-Osmosis 

Ion Exchange 
Flocculation 
Clarification 
Centrifugation 
Filtration 
Flotation 
Evaporation 
Reverse Osmosis 
Denitrification 
Adsorption 
Stripping 
U1 traviole t Radia tiodOxida tion 

Gravimetric Separation 
Soil Washing 
Chemical Extraction 
Hydrocyclonic Separation 

Groundwater Extraction 

Groundwater Treatment 

Soil Treatment 

Off-Site Transmrtation and Packaging 
Limited Quantities 
Low Specific Activity Material 
Type A Quantities 
Type B Quantities 
Rail and Truck Transportation 

Thermal Treatment 
Multiple Hearth 
Circulating Bed Combustion 
Plasma Arc 

On-Site Waste Disposal 
Permanent On-Site Disposal Facility 

Off-Site Waste Disposal 
(Licensed) Off-Site Disposal 

Discharge 
to the Great Miami River 

Mechanical Removal 
Heavy Construction Equipment 

. . . . . . . . 

Facilitv Removal 
Demolition 

Liquid Abrasive Blasting 
Freon Cleaning 
Electropolishing 
Physical and Chemical Se 
Pelletized Carbon Dioxide 

Surcharging 
Vitrification 
In Situ Vitrification 
Cement-Based Stabilization 
Thermoplastic Stabilization 
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I' 

guidance, innovative technologies may be retained for evaluation if they are judged to be 

implementable and if available information indicates that they will provide better treatment, 
. . . . . . . 

rse effects, or lower costs than other options. 

_ _  ~ _ - ~  ~ -- - - - - -  - 

d to cover known areas of soil contamination. Capping involves the installation 

he surface of the contaminated area to control erosion and prevent leachate 

generation and migration from surface water infiltration. Capping is. an effective, relatively 

inexpensive technolo 

infiltration due to pr 

and indirect exposure 

Existing subsurface co 

ents vertical mobility of contaminants from surface water 

ing can control erosion and reduce or eliminate the direct 

to contact, inhalation, and ingestion of contaminants. 

t directly controlled or otherwise remediated by capping. 

Caps can be of single or multiple layers and can consist of asphalt, chemical sealanthtabilizer, 

natural clay-rich soils, fortified clay, concrete, synthetic . . . . . . . . . . membrane, or multimedia containing two 

or more layers of these materials. Single-la 

materials mentioned above. Natural soil an 

susceptible to freezehhaw cycles and beca 

cracking. 

e constructed of the low-permeability 

are not recommended because they are 

to drying can cause shrinking and 

A properly designed capping system confines the materials in place, thereby eliminating handling 

and possible exposure problems encountered in alternatives in which a combination of 

excavation and removal are used. Sump repair is similar to the cap process. 

Possible technology process options from the capping technolo gory include single 

layer cap, multilayer cap, temporary cap, and sump repair. 

3.1.1 Sinde-Laver C ~ D S  

Single-layer caps can control erosion and reduce or eliminate the direct and indir 

pathways due to contact, inhalation, and ingestion of contaminants. Also, they c 

impede leachate generation due to surface water infiltration. At the FMPC, surface 

soil contamination typically are considerably smaller than those of groundwater. For 

3-3 
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reason, single-layer caps are considered a viable alternative for immobilizing soil contamination 

Caps are not viable as a groundwater control measure at the FMPC due to the 

a and interference caused by existing facilities creating difficulties for .1 
Single- layer -caps--are -retained for-further-evaluation-=--a- containment -option.------- ~ 

- -- 

3.1.2 Multilaver Cam 
Multilayer caps are generally designed in accordance with EPA guidelines under RCRA 

(see Figure 3-1). Th ecommend a three-layer system that consists of: 

thick upper vegetative layer 
thick combined filter and drainage layer 

ner overlying low permeability soil bottom layer 

The vegetative layer would be supported by a topsoil cover. The drainage layer would consist 

of sand with a filter between the sand drainage layer and the upper vegetative layer. The low 

permeability layer would consist of a compact 

layer. This design would divert infiltrating 1' 

materials. The multilayer cap will be retai 

layer placed just beneath a membrane 

y from the enclosed contaminated 

3.1.3 TemDorarv C a ~ s  

A temporary cap can also be utilized for floors of contaminated facilities as appropriate. 

The temporary capping process consists of placing an epoxy-b 

the floor of the facility. Prior to coating, the floor would be s 

surface preparation method would be used in conjunction with 

instruments to remove radiologically contaminated concrete, as 
profile for proper adherence of the coating to the existing co 

and any contaminated concrete rubble would be removed and 

waste. This coating would diminish penetration of radioactive emissions from the underlying 

contaminated soils through the floor and serve as a bamer to downward moveme 

that may temporarily collect on the floor. The temporary cap is retained for further 

d cleaned. This 

rovide an acceptable 

sed of as contaminated 

. . . . . . . 
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C have been identified as contamination sources. Sumps are usually located 

cilities. Sumps will either be repaired or removed and replaced, depending on 

repairable. -Epoxy-based-or plyurethane-coating coupled -with-pressure--- ~ --__ ~ 

~ - - 

there ?e seeping cracks in the c o n c r e t e . d  be used to repair sumps as - 
. . . . . . . . . . . . . . . . . . . . . . 

3 
appropriate. The process is similar to the temporary cap process and is retained for further 

evaluation. 

The term subsurface b to a variety of methods whereby low permeability cut-off 

ground to contain, capture, or redirect groundwater flow 

monly used subsurface barriers are slurry walls, 

particularly soil-bentonite slurry walls. Less common are cement-betonite or concrete 

(diaphragm) slurry walls and grouted curt 

in the following sections. 

of subsurface barriers are discussed 

3.2.1 Slum Walls 

Slurry walls are vertical, low permeability 

contaminants in groundwater. Slurry walls are a commonly used form of containment because 

they are a relatively -inexpensive means of reducing groundwater flow in unconsolidated earth 

materials. Slurry walls are often used in conjunction with grou 

(see Figure 3-2), and have a proven history of success. Soil-b 

years for groundwater control in conjunction with large dam pr 

hazardous waste sites. There is ample evidence of their su 

pede horizontal movement of 

- 

have been used for 

There are various types of slurry walls. The types are differentiated by the materials used to 

backfill the slurry trench. Portland cement, bentonite, and water are used to co 
cement bentonite slurry wall. The slurry is placed in a trench, where it forms a 

flow. The only difference between the cement-bentonite and the soil-bentonite 

the addition of portland cement. Also, cement-bentonite slurry sets up into a semirigi 

(inflexible) solid and is therefore usable in areas where the topography varies. 

mixing process does not require a large on-site mixing facility. 

r 
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Usually, construction of these barriers is relatively straightforward. However, at the FMPC, 
derground structures, buildings, utilities, and other surface features, including 

der construction extremely difficult. A continuous impermeable layer must 

elow-the-mne-of-contamination to-provide-an-underlying barrier to migration. - -- 

alone or in conjunction with caps and/or groundwater treatment systems; such 

as extraction wells. Slurry walls alone help reduce horizontal migration. In conjunction with 

other treatment systems, they help prevent the generation of leachate. Slurry walls are a viable 

containment process o the nature of existing facilities, they should be considered 

where construction co dily employed, such as around the periphery of the site. 

Slurry walls will be ret 

permeability of the u 

er  evaluation. The RI also will examine the extent and 

ntal layers in the glacial overburden at the FMPC. 

3.2.2 Grout Curtains 

Grout curtains are subsurface barriers created in unconsolidated materials by pressure injection. 

Grout barriers can be many times more cost1 

attaining truly low permeabilities because th 

confirmed by remote construction. While 

maintenance, grout curtains may require 

even if a very small gap is left in the barrier, it can enlarge quite rapidly by piping or tunneling 

if a sufficient hydraulic gradient develops across the wall. Grout curtains are a specialty 

technology process option seldom applied to hazardous waste si 

above, the grout curtain will not be carried forward for further 

lurry walls and are generally incapable of 

integrity of the curtain cannot be 

o operation and little or no 

than other barriers. This is because 

e reasons stated 

3.3 STORM WATER MANAGEMENT 

Capping is associated with storm water management technology 

collection ditches and sedimentation basins. Surface water control structures are designed to 

accept rainwater runoff from the cap and run-on from adjacent areas. Surface w 

and collection techniques are useful support techniques that may be used either 

with each other or with other selected process options. Some of these techniqu 

cess options such as 

during site work and can be effective in preventing worker contact 
. . . . . . . . . . . , . . . . with surface 
.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . 
. . , . . . . . . 
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contaminated water. Sedimentation basins will be used as a form of diversiodcollection. 

asins contain site surface water and runoff for a specific period of time to allow 

suspended soil sediments, prior to off-site discharge. 
- _ _ _ _ _ _  _ _ ~  - - - ._ - - 

water management technology process options, grading and revegetation, a r e  

incorporated into the design of caps when appropriate. Grading and revegetation, in 
combination with capping, are viable technology process options for containment. Diversion 

and collection, grading tion will be retained for further evaluation. 

3.3.1 

Surface water diversi 

includes dams, dikes 

sedimentation basins, collection ditches, levees, and floodwalls. These techniques can be used 

as temporary or  permanent measures for 

control erosion, direct surface runoff, and in 

n forms an essential part of storm water management and 

(earthedpipe), waterways, terracesbenches, chutes, 

water control to prevent flooding, 

stability of sloped surfaces. 

Surface water diversion and collection tech 

techniques that may be either used in co 
process option technologies. Some of these techniques are commonly used during site work 

and can be effective in minimizing the contact of surface runoff with contaminated water and 

waste material. 

eful support technology category 

each other or with other selected 

i Surface water diversion and collection is a viable technology pr n when used in 

conjunction with other remedial action technologies and is ther<#c$e ........ ........ retained for further 
....... ......... ........ ........ ........ ......... ........ ......... ........ ......... ....... ......... ........ ........ ......... ........ ........ b evaluation. ........ ........ 

3.3.2 Grading 

Grading is a general term for techniques used for managing surface water runoff 

helping control infiltration and erosion. Soil spreading and compaction, which a 1) 
components of grading, are used extensively in land development and at sanitary 1andfBs.j ........ ........ ........ 

....... .......... ...... ......... ........ ........ ........ ......... ........ ......... ........ ......... ........ ......... ........ ......... . . .  
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Grading modifies the ground surface to permit more efficient movement of water across the 

t nonerosive velocities whenever possible. Where the potential for erosion is 
n is provided for the soil surface by vegetation. 

~ ~ - ~- -~ - _ _  ~~ ~ - - __  ~ --- 

sal sites, a properly designed and constructed grading program can be an- 

of helping control infiltration, diverting runoff, and minimizing erosion. 

Grading assists in preparing a suitable soil cover that can support beneficial plant species. It is 

also an important fact p design, performance, and reliability. Revegetation plays 

a key role in gradin implement (see Section 3.3.3). 
, .  f 
8 

.) 

Gradinghegrading is 
disposal site. The t 

and are widely used. It is usually possible to find contractors and equipment locally. 

able cover materials are available on site or close to the 

ipment used in grading operations are well established 3 
Grading is useful in ponding, runoff velocities 

and leaching of wastes; it also roughens an 

revegetation. For grading to be effective, 

slumped or badly eroded slopes. 

sion, differential settlement infiltration, 

ils, thereby preparing them for I to remove depressions and to repair 

Grading, in combination with capping, surface sealing, and revegetation, is a viable technology 

process option for containment of materials in a suitably desig 

however, a support technology process option and will be retai 

ructed facility. It is, 

3.3.3 Revegetation 

. .. .. 

Revegetation (providing a vegetative cover) assists in stabilizing surface and is generally 

used in conjunction with capping and/or grading. It reduces erosion by wind and water and 

helps to develop a stable and naturally fertile surface environment. Revegetation 

for upgrading the appearance of a possible disposal site. Planning involves the s 

suitable plant species, seed bed preparation, seeding/planting, mulching and/or chemica 

stabilization, fertilization, and maintenance. Revegetation has application for both 

short-term stabilization (including intermediate covers at waste disposal sites) an 

reclamation. 

3-10 
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The selection of suitable grasses, legumes, shrubs, and trees is a very important aspect of 
etation. Additional factors include the use of mulches and stabilizers, the 

uired doses of lime/fertilizers, and optimum timing in seeding. Revegetation 

rated in desigdconstruction- of -any disposal facility-considered-for-shofGtem -- --- ~ ~ -- 

rage of materials. It can stabilize the surface of the disposal facility and reduce 4- -- 
erosions and, thus, contribute to the effectiveness and reliability of a cap. 

With proper planning, 

stabilize the surface 

graded slopes, in com 

is capable of isolatin 

plementation, a revegetation plan can reduce erosion and 

p a l  site. A multilayered capping system with properly 

uitable vegetative cover (e.g., grasses, legumes, and shrubs), 

, '  

m surface water input. 

'8 Vegetative covers require frequent maintenance, but may prevent more costly maintenance from 

erosion of surface soils. However, with the proper revegetation, maintenance can be minimal. 

Revegetation is also important to the integri 

sedimentation basins. Revegetation is a via 

and is retained for further evaluation. 

rformance of dikes, waterways and 

ent of a storm water management system 

3.4 GROUNDWATER EXTRACTION 
All of the proposed groundwater extraction systems will require the water to be transported to 

either a treatment plant or to the discharge location. Two opti 

transportation: trucking on a daily basis or a water conveyance 

selected, surge tanks will be located at all pumps or drains. Th 
into tanker trucks as necessary and the water would be transpo 

plant. If the option of a conveyance system is selected, piping 

and drains to the water treatment plant. 

a trucking option is 

ks would be emptied 

water treatment 

Contaminated groundwater located in shallow, perched, relatively sandy layers at 

removed by several technology options. Water extraction systems may include interce 

trenches, wellpoint systems, jeteducator systems, dedicated well systems, vertical sand 

and electro-osmosis. A brief description and explanation of the relative applicab 

technology process option follows. 

3-1 1 
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lude both open ditches and horizontal drains. An open, sloping ditch, when 

th lower than the water table, will--conduct water from earth materials 

gravity head in the formations will be higher than the head in the ditch. - 
. -. 

Consequently, water flows from higher to lower pressure. Open ditches are not advised 

because they impede surface traffic and represent a long-term hazard to personnel at 

the FMPC. 

Horizontal drains are 

duration of drain co 

placed in a medium 

the strata to be drained, with sand or gravel placed contiguously with that strata. The 

remainder of the excavation is typically fi 
sloped to a common collection point or sum 

Horizontal drains work well in thin, less pe 

highly permeable materials because of the 

method, and dangers in excavating thick, caused by instability of sidewalls during 

construction. Horizontal drains are retained for evaluation in conjunction with other technology 

process options. 

in a temporary excavation that remains open only for the 

ntal drains are usually constructed with perforated pipe 

The perforated pipe is placed beneath or at the base of 

materials. The system is generally 

the water is pumped to the surface. 

terials, but do not perform well in thick, 

ess in draining these formations by this 

3.4.2 Dedicated Well Svstem 

A dedicated well system is a network of independent wells, eac 

installed within the well. This system is particularly well suited 

water from thick layers of permeable materials. Proper compo 

allows dedicated wells to be adapted to thin, less permeable materials. At the FMPC, the 

saturated thickness of the more permeable sandy materials is typically less than 

Considering the aquifer thickness and apparent, relatively low hydraulic conducti 

materials, this type of system is rendered marginally adequate to function for th 

Individual wells located where greater aquifer thickness, lateral extent, and permeabili 

encountered are viable for local removal of contaminated water. 

g large quantities of 
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Descriptions from boring logs of the saturated materials in the perched groundwater zones 

ndy materials have a silt component, and may grade laterally into sandy silts. 

do not appear to be continuous over a wide area, generally do not exceed 
- - --  

,-and-are usually less than 20 feet beneath the surfai%-For-theie reasons, 

tems have limited applicability for removing contaminated water from t h e  

perched groundwater zone, but they will be retained for further evaluation for appropriate 

applications. 

iameter riser pipes, usually installed in a linear or circular 

s 
\$ A wellpoint system co 

to a common header and pumped by one or more 

points is generally determined by the depth of 

placement and the cone of depression generated by the pumping system. Wellpoints may be 

B 
’I 
d 
’i 

surfacedriven, water-jetted, or placed in predrilled holes, with filter pack placed around the 

screen (Department of Army, Navy and Air 

Wellpoints are suitable for water extractio 

perched groundwater conditions at the 

aquifer exceeds approximately 1 x lo3 centimeters per second (the approximate limit of gravity 

drainage). A comparison of installation techniques indicates that installation by surface driving 

produces the least effective wellpoint because minimal filter p 

damage to the screen and riser can occur during installation. 

installing wellpoints at a closer spacing, or by testing individual 

necessary. Water-jetted wellpoint installation is not recomme rdous waste sites 

because of the relatively large volumes of water used and th 

Both conditions may, in the short term, adversely affect the contaminant plume. Wellpoints 

installed in predrilled holes are the most effective because a large filter pack can 

accommodated and because installation can be easily controlled and verified. Thi 

most expensive method of installation. 

oundwater environments typical of the 

that the hydraulic conductivity of the 

In soils classified as sandy silts and silty sands, the hydraulic conductivity may range 

1 x 10” and 1 x lo5 centimeters per second; drainage cannot be readily achieved by gravity 
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alone, but may be aided by using a vacuum wellpoint system. This system is essentially a 

int system in which a partial vacuum is maintained at the well screen and 

ing the hydraulic gradient and consequently improving flow to the wellpoint. 

-the-FMPC-may-have-permeability values below 1-x-10" centimeters per- -- - -- 

, this is a viable groundwater extraction method at the FMPC and will be 

retained for further evaluation. 

point screens attached to jeteductors installed at the end 

of double riser pipes. a pressure pipe to supply the jet-eductor pump; the other 

pipe is for discharge ctor pump. A jet-eductor system is installed in a similar 

manner to that of a system, but it has the advantage of being able to pump 

small quantities of water from low-permeability materials at depths as great as 100 feet. This 
system is not necessary at the FMPC because the shallow, perched groundwater resides 

primarily at depths less than 20 feet. For t 

carried forward for further evaluation. 

this technology process option will not be 

3.4.5 Vertical Sand Drains 

Vertical sand drains consist of a column of sand placed in a cased hole that has been driven or 

drilled through soil. Once the sand has been emplaced, the casing is removed and the surface 

plugged and capped. Vertical drains can be used to connect se 

strata that are separated by zones of low permeability materials 

the upper permeable mnes into a lower permeable zone, whe 

the other technologies described for the extraction of groundw 

option is retained for evaluation in conjunction with other tec 

be drained from 

extracted by one of 

3.4.6 Electro-Osmosis 

Water cannot be readily extracted from soils such as silts, clay-rich silts, and clay- 

pumping alone. These soils can be drained with wells or wellpoints used in conj 

electrical current. Water contained in soil voids migrates away from a positive e 

toward a negative electrode. If the negative electrode is also a wellpoint, the water 

effectively removed from low permeability soils by pumping. Because other less sophisticated 
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technology process options are available to effectively remove the contaminated water from 

the FMPC, and because electric potential may cause polarization of dissolved 

tro-osmosis will not be carried forward for further evaluation. 

Groundwater treatment may be required because water may contain metal contamination, 

low-level radioactivity, organics, and/or high nitrates. Due to the complex composition of the 

perched groundwater 

removing all conta esired concentrations. Therefore, all of the following 

technology process opt 

train that would be 

below the required 

treating the relatively concentrated contaminated waters beneath the F"C. Residue resulting 

from the treatment process is in the form of s This by-product of the -treatment process 

would be retained for on-site or off-site dis 

no single treatment technology process option is capable of 

n retained for consideration as components in a treatment 

ly reduce groundwater contaminant concentrations to or 

ng section discusses those treatment processes for 

3.5.1 Ion Exchanpe 

Ion exchange is a chemical treatment pro 

water by exchanging them with other (counter) ions held by electrostatic forces to charged 

groups on the surface of an insoluble solid (resin) with which the solution is contacted. Ion 

exchange resins are typically polymer beads that have been m 

groups that attract various ionic species. The resins can be re 

solution of the exchangeable counter ion. Resin types range fr 

demineralization resins that remove nearly all salts to selective 

affinities for specific ions. 

rtain dissolved ions are removed from 

ddition of chemical 

reuse'with a strong 

Ion exchange may be used as a final treatment to remove trace metals and radio 

diluted wastewater. Uranium removal by ion exchange is a feasible technology pr 

that has been implemented in the field. Laboratory and field trials for removing 

drinking water supplies have identified a high absorption capacity and selectivity 

this radionuclide. The resins may be used once and disposed of, or they may be 

which will produce a concentrated waste stream for treatment and disposal; the concentrated 
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regenerant can be treated with the sludge. Ion exchange is an easily implemented and reliable 

ology process option. Treatment cost is moderately expensive and will depend 

in employed and the quantity of the various ionic species removed from the 

-- - _ _ _  - -  _ _ _ _  _ _  _ _  ~- - 

remove specific inorganic ionic materials and may be a component of the 

overall wastewater treatment system and is therefore retained for further evaluation. ' 3.5.2 Flocculation 

Flocculation is the coa -8 relatively easy separati 

'I 

all colloidal suspended solids into larger particles to allow 

tewater. Primarily a physical process, flocculation will 

and will not affect dissolved species. In addition, this help remove only the 

technology process option will not reduce the hazard associated with solids, but it will facilitate 

their subsequent treatment and disposal. Typically, laboratory-scale bench settling tests would 

be required to select type and dosage of flo Flocculation could be a component of a 

wastewater treatment system and is therefo for further evaluation. 

3.5.3 Clarification 

Clarification is a density separation treatment for removal of organic or inorganic contaminants. 

Clarification, frequently known as sedimentation, involves the separation of suspended solids 

from a liquid by gravity. It has no effect on dissolved species. 

in large tanks or pits (preferably with a sloped bottom) or in p 

vendors. 

can be performed 

pment supplied by 

Clarification can either be used as a pretreatment technique to nic or  inorganic 

contaminants prior to downstream processing, or as a final polishing step to produce a high 

quality effluent suitable for direct discharge. Solids separation is usually enhan 

flocculation. Clarification can remove the suspended solids from wastewater. C1 

effective first stage treatment for large particles that settle quickly. It is a co 

can be included in the wastewater treatment system and is therefore retained for furt 

evaluation. 
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3.5.4 Centrifugation 

density separation treatment. Centrifugation is a process in which the solid 

nents of a mixture are separated by the application of centrifugal force. The 

gation is analogous to sedimentation (settling) in which solids are separated 

a result of gravitational force; however, centrifugation increases the applied- 

force by several times the force of gravity. 

Centrifuges offer som 

wastewater in that cen 

throughput. Deconta 

pose a problem due t 

removing solids from 

r filtration or clarification for solids removal from the 

icken sludges and handle some solids at a relatively high 

ntrifuge at the end of the remediation activities could 

of the equipment, but is a viable treatment process for 

and is therefore retained for further evaluation. 

3.5.5 Filtration 

Filtration is a method for separating solids fr 

through a medium that allows the liquid to 

commonly used in water treatment plants 

for dewatering sludges, which, in turn, re 

.......... 

uid. The stream to be filtered passes 

h while trapping the solids. Filtration is 

Val. Pressure filtration is 'typically used 

tion and disposal costs. 

Filtration usually provides a better separation of solids from water when compared with 

clarification. Filtration will not reduce the hazard associated with the insoluble wastewater 

constituents, but it will reduce their volume and further treatm 

There are no environmental concerns associated with filtration 

hazardous sludge generated. Filtration is a commonly used un 

part of a waste treatment process and is therefore retained for further evaluation. 

3.5.6 Flotation 

Flotation is a density separation treatment for removal of finely divided suspend 
........ ........ ...... 

bubbled through a .waste solution, which causes small particles to rise to the surface with ......... ........ the air 

bubbles. This process is effective for the removal of finely divided suspended solids f&m 
liquid waste streams. Flotation is typically carried out in an open tank or basin. Flotation 

........ ......... ....... ........ 
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wastewater treatment system and facilitate could be a component of a uraniumcontaminated 
. . . . . . . . . . . . . . . . . . . . . . . 

tment and disposal. As a support step for solids settling, flotation is potentially 

therefore retained for further evaluation. 

Evaporation 1s the process of separating wastewater from salts and solids by vaporizing or 

evaporating the wastewater. Evaporation could be used to concentrate the salts and solids in 

wastewater. However, 11 not reduce the hazards associated with these wastes. It 

will only facilitate the atment and disposal. Condensate treatment may be 

required as a support ste treatment process. This process will be retained for 

further evaluation. 

3.5.8 Reverse Osmosis 

Reverse osmosis involves diffusion of water through a semipermeable membrane with applied 

pressure. It is a separation process that ca 

small as 1 to 10 angstroms (IO" to io-' cent 

rticles (including dissolved species) as 

Historically, reverse osmosis has been 

from brackish water. Unlike water, salts and other contaminants cannot pass through the 

semipermeable membrane and therefore are concentrated. The degree of concentration 

depends on the pressures and membranes employed. One of 

reverse osmosis is related to the tendency of membranes to fo 

flow. This happens if the solubility limit of the salt species in is exceeded. A 

stabilizing agent (one that chemically bonds with ions in solutio 

can be added to reduce this effect (MacDonnell et al. 1989). 

oval of salts and inorganic compounds 

limitations of 

the flux or product 

stable compound) 

Although typical removal efficiency for uranium by this process is approximately 

same data indicate that 90 percent removal efficiencies can be achieved. Revers 

concentrate the salts and solids in wastewater and may be part of a wastewater treat 

Some pretreatment of the water to the reverse osmosis units may be required. 

could be a component of a wastewater treatment system and is therefore retain 

evaluation. 
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. . . . . . . . . . . . . . . . . . . . . . 

crobial wastewater process by which nitrates and nitrites are reduced to . 

respiratory mechanism in which nitratehitrite replaces 
_._ ~ - - .._ ._. . ~ - -- ~ - ~- - - 

eiiiticalion-is 

assimilation. The process requires the availability of a carbon source 

that is usually satisfied by the addition of methanol to the wastewater. Denitrification takes 

place in an anoxic (no oxygen) environment. In the absence of molecular oxygen, facultative 

bacteria use the nitra a source of molecular oxygen for metabolizing organic 

matter for energy. uld have no adverse environmental effects, is easily: 

implementable, and is 

Denitrification is th 

nology process option for wastewater treatment. 

r further eva1uatio.n. 
. . . .  

3.5.10 Adsomtion 

Adsorption is a physical-chemical process that involves the removal of dissolved solids from 

liquid waste by adsorption onto a treatment 

alumina). Adsorption is commonly used as 
(i.e., those that resist biological degradatio 

discharge. The suspended solids content 

typically be restricted to less than 50 milligrams per liter, or system clogging and treatment 

failure could result. This condition could be met by implementing solids-removal processes, 

such as clarification and/or filtration, prior to the adsorption s 

system for the contaminated water. Two adsorption processes 

proposed action: activated carbon adsorption and activated a1 

(e.g., activated carbon or activated 

g step to remove refractory organics 

d waters and wastewaters prior to 

to an adsorption process step must 

The most common type of adsorption in water and wastewate 

carbon adsorption. Thermal activation creates sites on carbon particles for the adsorption 

(physical and chemical) of solution contaminants. The number of these adsorptio 

activated carbon is significant compared with other adsorbents, based on a large s 

ratio that is typically 10oO square meters per gram. There are two types of activated 

granular and powdered. Granular activated carbon adsorption is usually carried out i 

or tank, whereas powdered activated carbon is usually added to the waste solution in 

reactor. Because granular activated carbon can typically be regenerated, whereas powder 
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activated carbon cannot, the former is most commonly used in treatment systems. The 
. . . . . . . . . . . . . . . . . . . . . . . 

. d reliability of carbon adsorption for the removal of dilute organics and some 

queous waste streams have been demonstrated in the field. Adsorption could 
.- - ~ - -  - 

ater- treatment system;- Tliis proc& -iS retained for-fui-flier &aluation. 

Stripping can remove dissolved contaminants, primarily volatile compounds, from liquid waste 

steams using air or ste 

aeration, or air lift p 

acetone, carbon tetr 

the targeted compo 

necessary. Steam s 

contaminants (e.g., volatile organics) become the distillate. The process can be used to remove 

ping (using aeration towers, spray aeration, diffused air 

ly used to treat ammonia and certain organics such as 

ne, and toluence. The removal is achieved by transferring 

to air, whereupon treatment of the air generally becomes 

ially a steam distillation process in which the targeted 

e from solution. Stripping could be 

re retained for further evaluation. 

The ultraviolet (vv) radiatiodoxidation 

peroxide to destroy toxic organic compounds; The process oxidizes compounds that are toxic or 

refractory (resistant to biological oxidation) in concentrations of parts per million/billion. 

radiation, ozone, and hydrogen 

Contaminated groundwater containing PCBs, organics, and vola 

treatment process and it will be retained for further evaluation. 

, are suitable for this 

3.6 SOILTREATMENT 

The soil treatment technology process options identified for consideration are gravimetric 

separation, soil washing, chemical extraction, and hydrocyclonic separation. 

3.6.1 Gravimetric SeDaration 

Gravimetric separation is a physical treatment process that involves the separatio 

by density through stratification in a fluid media. This is accomplished by placing the 

soilshediments into a pulsating bed of stainless steel shot that is acted upon by a flow of water 
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that dilates and then contracts the bed. The material settles over the bed, and stratifies by 
I 

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

grain size. The higher density particles that are small enough in size tend 

through the interstitial spaces and are deposited .in the bottom sedimentation 

,. u r a n i u m - ~ - b e ~ c o n c e n t r a t ~ d  ~Gith.-the-most-defie fiaction, and what 
_ _  - _  -~ -- ~ -- 

generally "clean" material. 

This technology process option has been widely used in the mineraymining industry, but is of 

questionable value fo us materials with high clay or organic content. It is not 

effective in removal o ically bonded in the soiUsediment matrix. 

-8 The process is availa and has been tested on soils from the FMPC with little 

success. Theprocess ntial disposal of residual fraction as contaminated. 

Gravimetric separation has not proven successful in treating the type of materials expected from 
. . . . . . . . 

the FMPC and, therefore, is not'retained for 

3.6.2 Soil Washing 

Soil washing is a physiochemical treatmen nvolves the extraction of organic and 

inorganic compounds from soils or sediments by leaching. This is accomplished by passing an 

appropriate leaching solution through the soils using an injectiodrecirculation process. These 

solutions may include water, water surfactant mixtures, acids or bases (for inorganics), chelating 

agents, and oxidizing or reducing agents. This process is used 

that are fed into a washing unit. 

soils or sediments 

In general, this technology process option has been demonstra 

compounds of lead, cadmium, chromium, and copper. Use of nitric acid as a leaching agent is 

a commonly used commercial production technique for removal from soils or sedi 

however, it is not proven. 

Only a few mobile units necessary for this process are commercially available. 

requires removal of contaminants from the washing fluid. Soil washing is a PO 

option and is retained for further evaluation. 
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ion uses chemicals to remove organic and volatile inorganic compounds from 

- removes toxic/hazardous organics and inorganics from-soils-by earacting - - 

partitioning. The site is flooded with an appropriate flushing solution and the 

- 

extracted material is collected. Chemical extraction is a potentially viable option and is retained 

for further evaluation. 

3.6.4 

Hydrocyclonic separati 

particles greater than 

the contaminant. The 

separation using operating conditions/equipment specifications tailored to optimize the 

separation of the particular contaminant. 

clamation process that separates the contaminant from soil 

diameter, and generates reusable soil, and concentrates 

ed on a novel application of gas-sparged centrifugal 

When a suspension of solid particles in a fl 

chamber, it acquires a spinning trajectory. 

them toward the periphery of the chamb 

radius until the particles reach the boundary. The particles then continue their spiraling 

descent down the wall while the fluid moves upward in the central core. Because at high 

tangential-velocities the outward force on a particle is many ti 

gravity, cyclones accomplish more rapid and effective separatio 

chambers. 

angentially into the top of a conical 

a1 velocity of the particles tends to carry 

a downward spiral path of increasing 

han the force of 

ational settling 

When the particles of the slurry vary in size, the denser parti 

a given tangential velocity and, therefore, reach the boundary more quickly than the lighter 

particles. By appropriately designing its geometry and operating conditions, a cyc 

be used to separate particles by size or specific gravity. When the fluid in the fe 

this separation can be further aided by the technique of sparging gas bubbles int 

vortex from the interior of the cyclone wall. It has been found that these bubbles ten 

create turbulence at the boundary layer with the liquid in the vortex, thereby in 

probability of collisions with particles in suspension, the lighter fraction of which may adhere to 

ter kinetic energy for 
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and be entrained by the bubbles to form a foam that migrates to the center of the cyclone 

latively lighter weight. Therefore, gas sparging may enhance the classification 

nes. The hydrocyclonic process is a potentially viable process and is retained 

tion as an innovative technology- - - -- - - --  - -  - 
- - -_ - 

TRANSPORTATION AND PACKAGING 

The U,S. Department of Transportation (DOT), in Title 49 of the Code of Federal 

Regulations, provides 

shipped. Within the 

apply to Operable Uni 

eneral categories under which radioactive material may be 

g designations allowed in the DOT regulations, four may 

Type A package quantities 
Type B package quantities 

Under each of these categories, the Operable 

because they have not been tested to meet 

residues will be specified as "normal form" 

ments of 49CFR173.469. 

3.7.1 Limited Quantities 

Limited quantities of radioactive material is a designation for shipping the least restricted 

articles and the smallest quantities of radioactive material. Generally, items such as radioactive 

watches, clocks, and fire alarms are shipped under this category 

materials could be made to conform to the restrictions of this c 

practical. This classification places a restriction on the activity 1 

container and, due to the radioactivity found in the wastes, it 

number of packages to ship the wastes. The logistics of inve 

number of packages renders this shipping classification unsuitable for the shipping of the 

materials; therefore, this technology process option will not be camed forward fo 

evaluation. 

the Operable Unit 3 

it would not be 

d in each shipping 

require an inordinate 

g and accounting for this 

3.7.2 Low Specific Activitv Material 

The advantage to shipping radioactive material categorized as low specific activity is to gain 

exemptions from using specification packaging (e.g., Type A, Type B, etc). Whereas the other 
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packaging and shipping classifications place a limit on the curie content of a package, the low I 
assification places a limit on the specific activity of the contents of each 

.- __  ~ -. -~ . -- -. - - -- - 

all contaminated waste will be divided into three categories: 1) those with a 

specific activity value equal to or less than 0.05 curie, 2) those with a specific activity value 

greater than 0.05 but not more than one curie, and 3) those with a specsc activity value 

greater than one curie. ries are then used to determine packaging requirements. 

ained for further evaluation. 

ed in Type A packaging, which requires that the activity 1 
8 
8 

level in each package does not exceed the A2 value for the radionuclide of concern listed in 

49CFR173.435. The design and performance specifications for Type A packaging are listed in 

49CFR173.412 Type A packages are designe et more stringent requirements than low 

specific activity packages and are typically us aging materials with greater levels of 

radioactivity. ~ y p e  A containers are gener 

containers. 

nsive than low specific activity 

Due to the activity levels and the package activity level restrictions for Type A packages, the 

wastes would require an inordinate number of packages. As wit 

classification, the logistics for storing and accounting for a large 

would be prohibitive, and therefore, this technology process opti 

for further evaluation. 

d quantities 

Type A packages 

be carried forward 

3.7.4 Tv~e B Quantities 

Type B packaging is required for all wastes that exceed Type A packaging requ 

design and performance requirements for Type B packages are listed in 49CFR1 

10CFR71.51. Type B packaging is constructed to much higher standards than either 

low specific activity packaging and is much more expensive. 
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Generally, shipments of Type B quantities are made in a disposable container that is placed in a 

for transportation puiipxes only. The main advantages to Type B shipments 

ger packaging and less risk during shipment due to the higher grade 

ain-disadvantages are-cosc-increased-number-of truck or-rail-trips;-and- - - - 

ining Type B overpacks. This technology process option is retained for further 

evaluation. 

3.7.5 

There are currently considered for transporting radiological and hazardous 

waste: transportation interstate trucking. There is presently a side track that 

runs through the FMP 

for loading the waste; 

system. Rail transportation is less expensive (in dollars-per-rail-mile) than highway 

transportation. There are fewer accidents ublic resistance to rail transportation 

would not be expected to be as great. The r hat presently operate out of Fernald are 

Union Pacific and CSX Transportation. Bo 
retained for further evaluation. 

with a main railroad system. This would be convenient 

ortation would not be required to get waste to the rail 

ation options, rail and truck, will be 

3.8 THERMALTREATMENT 

Thermal destruction is a treatment method that uses high temperature oxidation under 

controlled conditions to degrade a substance. Thermal destructi 

destroy organic contaminants in liquid, gaseous, and solid waste 

products of thermal treatment require air pollution control equ 

release of undesirable species into the atmosphere. As require 

quality and emission requirements will be complied with throu 

action by implementing mitigative measures as necessary (e.g., wetting surfaces to minimize dust 

generation and controlling vehicular traffic, as well as wearing personal protective 

Monitoring will be conducted to ensure compliance and, prior to treatment, n e w  

will be obtained. 

can be used to 

n Air Act, all air 

.,.. . . . . . . . . . . . . . . . . . .. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .:,. ._.,. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 
...... . . . .  . . . . . . . .. .... 
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3.8.1 Multiule Hearth 

incinerator consists of refractory lined steel, a rotating central shaft, a series 

hs, a series of rabble arms with teeth for each hearth, an air blower, waste 

moval-systemrand fuel-burners-mounted on-the-walls-(U& Department-of - - -- _- - 
. It can also be equipped with an afterburner, liquid waste burners, and side 

ports. Residence time may be very long. 

The multiple hearth in 
industrial waste materia 

best suited for hazard0 

shredding and sorting. 

pretreatment of solid 

include high residence time for sludge and low volatile materials, ability to handle a variety of 

sludges, ability to evaporate large amoun 

variety of fuels. The greatest disadvantages o 

susceptibility to thermal shock, inability to h 

rock-like structures), and wastes requiring 

supplemental fuels is difficult. The mult 

evaluation. 

used for the disposal of all forms of combustible 

udges, tars, solids, liquids, and gases. The incinerator is 

ruction. Solid waste often requires pretreatment such as 

same wastes as the rotary kiln, provided that 

The principal advantages of multiple hearth incineration 

el efficiency, and the utilization of a 

hnology process option include 

containing ash (which fuses into large 

ratures. Also control of the firing of 

tor will be retained for further 
. . . . . . . . 

. . . . . . . . . . 3.8.2 Circulating Bed Combustion 

Circulating bed combustion is an outgrowth of conventional flui 

However, the fluid bed operates with higher velocities than con 
recirculates the fluidized material within the system, returning it 

(U.S. Department of Commerce 1985). 

Circulating bed combustion is suitable for burning solid, liquid, sludge, or gaseous waste streams. 

The advantages of this incinerator are similar to those of a conventional fluidized 

with lower susceptibility to corrosion of the boiler, a less complicated scrubbing 

temperature control, and dry solid waste recovery. Circulating bed combustion 

for further evaluation. 
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3.8.3 Plasma Arc 
al treatment technology that uses the heat from a plasma torch to create 

to detorcify contaminated soil. Organic contaminants are vaporized and 

mperatures-to-form-innocuous products;--Solids-melt- and are incorporated 

ath. Metals are retained in this phase, and when cooled, the material is a 

This process is most appropriate for soils contaminated with metals and 

organic compounds. This process is most useful for difficult to handle wastes. It is effective 

with almost any toxic 

wastes with high soli 

wastes can readily be 

-- -- - 

cause electric energy is expensive, it is most beneficial for 

ning heavy metals and/or organics. Mixed radioactive 

a Arc will be retained for further evaluation. 

3.9 ON-SITEWAS 

A permanent on-site disposal facility will be retained for evaluation for the disposal of waste 

material on site. The primary consideration of an . . . . . . on-site . . . disposal facility is to store the 

low-level radioactive waste in a manner that r both secure and retrievable for an 

extended period of time without employing measures. 

3.9.1 

The permanent on-site disposal facility will provide a permanent pre-engineered environment to 

restrict containment migration. The facility will be designed in accordance with 10CFR61 and 

4OCFR264. The major concern to be addressed is the possible 

radionuclides potentially transported via groundwater to the sh 

This concern will be addressed by minimizing the potential for 

storage pile; to mitigate the effects of the groundwater should it 

storage; and to provide intercepting bamers to aid in the colle 

treatment of any leachate emanating from the area in close proximity to the storage containers. 

eneath the site. 

to reach the waste 

low-level waste 

The concept of the permanent on-site disposal facility is intended for the contain 

low-level radioactive wastes, but the facility would also be usable as a RCRA or 

storage facility under the CERCLA agreement and related ARARS (WMCO 1990a). 

permanent on-site disposal facility is retained for further evaluation. 
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3.10 OFFSITE WASTE DISPOSAL, 
I September 20, 1990 

proved (licensed) off-site disposal facility and landfilling are two off-site waste 

ptions. Compatibility testing would be performed prior to bulking wastes for 

-to-e-a.u-re-tha t ~ ~ . ~ l i d a t i o . n ~ ~ l l ~ n ~ o  t- reul 

of waste that are unacceptable for off-site disposal. 

apid, and cost-effective testing procedures that are used to segregate wastes 

.in.m.m.p-a. tible- - w ~  te.-re-a.c tio.a -o.r- -- - - - -- -. - . 

Compatibility testing- 

into broad categories. 

3.10.1 Landfilling 

Off-site disposal includ nd incineration. Landfilling of radiological and hazardous .' materials is not consi 

eliminated hazardous 

Therefore, wastes that are amenable to treatment or incineration should be segregated from 

due to federal land ban regulations that will likely have 

by the time remedial actions would be implemented. 

II 
I 
I 
I 
B 
I 
a 

wastes for which no treatment alternative is known. Landfilling is not considered as an option 

for a site clean-up action, and therefore, is d for further evaluation. 

3.10.2 

Contaminated waste can be permanently 

After volume reduction, treatment, and packaging the waste would be transported to an 

approved (licensed) off-site disposal facility in compliance with 4OCFR, Subchapter C, Part 262 

and NRC (10CFR71). No untreated wet, raw waste, or free liq * 

approved (licensed) disposal facilities. Mixed and/or low-level r 

accepted. If identified as mixed waste, it will be accepted only 

approved (licensed) off-site disposal facility is retained for furth 

n approved (licensed) disposal facility. 

3.11 DISCHARGE 

Discharge refers to the release of treated or untreated groundwater to either a su 

body via a permitted outfall, or to the subsurface environment via deep well injec 

options of discharge to the Great Miami River via an existing or new pipeline has bee 

retained for further evaluation. 
.... .. 
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3.12 MECHANICAL REMOVAL 
I 

ound contaminants will be removed mechanically using heavy construction 

minated SO* will be removed from underneath buildings and from open field 

dTi%itTminaiitS=ll k- removed-from open field areas and pad areas. 
-~ _.. _. ~ 

- - 

3.12.1 Heaw Construction EuuiDment 

Techniques for remediating contaminated soils generally involve removal. During the removal 

of contaminated soils, i 

Heavy construction eq 

(i.e., appropriate equip 

Depending on the exte 

access, open areas, et  

automated excavation equipment can be used. Heavy construction equipment will be retained 

for further evaluation. 

to minimize the threat of further environmental harm. 

modified or altered for work in contaminated areas 

nts such as shields, enclosures, etc. will be used). 

location of contamination &e., under facilities, limited 

ch as backhoes, endloaders, mining equipment, and/or 

In addition to the mechanical removal of co 
contaminated materials may also be rem0 

miscellaneous waste must be addressed. 

ferrous metal types may need to be mechanically removed to avoid further contact and/or 

exposure. 

soils throughout Operable Unit 3, other 

of contaminated vehicles and 

ap metal piles composed of various 

The task of removing contaminated soils from underneath a bu 

compromising the structural integrity of such buildingdstructure 

those used in augmenting sinking foundations and underground 

r structure without 

techniques such as 

tions. 

Before such an activity would commence, a thorough study of the existing building/structure 

would have to be made to ascertain design capabilities versus the current situatio 

most structures, the structure's load-bearing capability may have been reduced bec 

differential settlement, rust/corrosion, concrete deterioration, and/or random failures c 

inadvertent modification of structural members that may have caused changes in desig 

paths. Also, the original structural design concept must be thoroughly understood pri 

activity commencement. 
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is would yield information relative to where grade beams and columns or 

ports could be emplaced (also their necessary strength and other design 

proVide-siZicient- ShTiring-of ~iheabovelgradFstruC6re to permit the removal 

minated soils. This would be necessary to ensure that no extensive load - 
r during the excavation. Such displacements could lead to partial or 

complete collapse of the above-grade structure. 

A thorough analysis of 

future. This will be r 

their design. Such an also reveal whether or not piling would be required. If 
the strength of soils 

(posts), there is no problem. However, if the bearing strength will not support the posts or 

shorings, then piling must be emplaced to 

oftkets the induced loads. 

soils and water table will be performed in the near 

rmine the number and locations of beams/columns and 

able support of the building through simple columns 

h where the bearing strengtwfriction 

Once these analyses have been complete 

deactivated and a methodical plan for 

1 equipment in the building should be 

implemented. 
. . . . . . . . 

3.13 FACILITY REMOVAL. 
Facility removal addresses the demolition of selected contaminated facilities. The demolition of 

facilities will be continued until the facilities are taken down to 

footers, and/or piers. Once this is accomplished, the pads and 

removed. 

tive slabs, pads, 

d soils would then be 

3.13.1 Demolition 

Demolition techniques to be employed at the FMPC will be performed in comp 

DOE Order 5820.2k Moreover, complete characterization of the facility and w 

the safety of the personnel and the environment will be implemented. Certain intri 

characteristics of FMPC facilities may require a few deviations from a standard demo1 

approach. Foremost is the relatively high-level contamination known to exist in 

of the facilities. Also, although most levels of contamination within and around the subject 
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buildings have been charted, there is always a possibility that random pockets of considerable 

ay exist in remote or hard to reach areas (e.g., under eaves, in far corners of 

c.). These possibilities dictate that the facilities be initially and periodically 

molition to ensure personnel safetyand identify additional decontamination 

I 

- - 

Because demolition of old structures has a tendency to stir up dust and dirt, means must be 

employed to reduce su the likelihood of creating a localized cloud of radioactive 

fallout on other areas of the FMPC, adjacent farms, and 

Means to be employed would vary by case and could 

nd suppress the formation of dust or the use of 

I particulates that 

residential or other po 

include spraying 

temporary enclosu laced over the entire facility if necessary. 

In some FMPC facilities and tank farms, residual nitric acid and other acids may have collected 

in tankage and transfer lines to such an exten t could pose a hazard to demolition crews 

.if not approached cautiously. Finally, transi ) siding was used liberally in original 

construction of the facilities. Some of this 

condemned, and must therefore be handle 

Disposal of these and other hazardous materials must be carefully considered along with 

1 
d repair, and has already been 

'ng demolition and transportation. 

radiation hazards. 

Before the start of demolition activity, a thorough study or sum 

have to be made to ascertain original design capabilities versus 

happened in many old structures, the load bearing capability m 
differential settlement, rust and corrosion attacking main structu 

deterioration, and inadvertent modification of members that may have since caused changes in 

design load paths. Random noncritical, localized failures of some structural eleme 

already occurred that could become critical as other members are removed. 

1 
I 
I 
I 
I 

t state. As has 
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During the study, a structural failure analysis should be made to ascertain where in the 

are greatest for a serious failure as demolition progresses. Such an analysis 

to augment certain structures with temporary supports until the demolition 
-to that--particular area; --- - - ---- ~ -- ~- - - -  - - .  ~ ~- 

eld information to help determine the sequence of structure takedown and 

is vital in avoiding a progressive collapse or serious failure during demolition. 

Although there could 

five steps. First, the 

disconnected. Secon within the facility would be disconnected and removed. 

Third, the roof and moved. Fourth, the miscellaneous structural members 

would be cut and removed. And fifth, the main structural members would be cut and removed. 

rrency, the actual demolition of the facility would occur in 

and transfer lines, ducting, and cables would be 

r further evaluation. 

Waste segregation and volume reduction a edial action alternatives that involve 

aste may reduce costs 

associated with containerization, transportation, and disposal. Volume reduction technologies 

have no effect upon the hazards associated with metals, organic compounds, or radioactive 

substances in the waste. Volume reduction technology process 

shredding. The technology process options for segregation incl 

de compaction and 

and manual sorting. 
.. .... 

If some of the wastes stored in Operable Unit 3 could be reutil eta1 scrap), volume 

reduction would facilitate handling of the materials. Volume re 

conjunction with waste segregation technology process options as an intermediate step between 

removal of the wastes and their ultimate disposal or reutilization. 

ion could be used in 

3.14.1 Sorting 

A combination of magnetic sorting and manual sorting may be required to sort or 

waste material for better handling and disposal. Manual sorting involves the "hands-o 

separation of the different physical types of waste material. As metals or other types of debris 
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different from the primary waste forms are encountered, they would be evaluated and removed 

Magnetic sorting would further identify areas of ferrous materials. The 

for example, which is being used as a temporary disposal area for abandoned 

menk-consists -of large structures .such as cranes,_vehicles, - e @ ~ c t i o n - _ _ ~  ~- - - _ _  

hredded metal. A waste segregation technology process option would be- 
~ - 

area for better handling and disposal. Sorting is retained as a waste 

segregation technology process option because of the aboveground contamination in Operable 

Unit 3. Further evalu 

analysis. 

consider the viability of sorting by continuous and/or batch 

3.14.2 Shredding 

Shredding is another 

reducing the volume of waste before disposal or reutilization. Shredding technology process 

options are generally applicable to the sa 

options. Shredding is retained as a volume r 

and widely available technology process option for 

s as compaction technology process 

technology process option. 

3.14.3 ComDaction 

Compaction is a commonly used techno1 

variety of wastes. A compaction technology such as crushing could be applied to both 

contaminated and decontaminated wastes prior to disposal or reutilization. Compaction of the 

waste facilitates handling and optimizes the use of space in a d 

equipment is readily available. The volume reduction technolo 

could be implemented without major difficulties. The compact0 

compactor used to compact process waste and trash might be 

Operable Unit 3. Volume reduction technology process optio 

pretreatments for many of the wastes. Compaction is retained as a volume reduction 

n for reducing the volume of a %de 

tion described here 

mpacting wastes in 

technology process option. 

3.15 METALS DECONTAMINATION 
Prior to sorting, volume reduction, and packaging, it may be possible to decontaminate 

the low-level radioactive waste. Decontaminated metals may be of use at this or other 
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facilities, possibly through reshaping metal materials through a high heat process. The resultant 

es such as shielding blocks. The decontamination processes 

include liquid abrasive blasting, freon cleaning, electropolishing, physical and 
_ _  _ _ _  ~ .~ _ _  - - -  -- ~- 

c B b n  r d i o x i d F p r i G ~  - -  

Liquid abrasive blasting, sometimes referred to as "liquid honing," is a cleaning technique used 

for particle removal. 

an enclosed booth. 

space limitations and t 

the booth contains a w 

50 gallons, is contin 

the surface being decontaminated. The nozzle can be held or  mounted on a holder inside the 

booth. Liquid abrasive blasting will gene 

additional waste. This contaminated slurry wi 

Liquid abrasive blasting performs decontami 

with little damage to the items being deco 

decontamination process in terms of cost 

general volume of secondary waste. Liquid abrasive blasting is therefore retained for further 

ntamination using liquid abrasive blasting is performed in 

equipment designs the enclosed booth size to meet the 

planned for decontamination. A sump at the bottom of 

ixture known as a slurry. This slurry, normally about 

through a blasting nozzle that accelerates the slurry onto 

ed watedabrasive slurry as an 

ated along with other contaminated waste. 

tively fast, at a low cost per item, and 

t appears to be the most promising 

rating technician exposure, and 

evaluation. 

3.15.2 Freon Cleaning 

Freon cleaning is a decontamination process that reduces loose 
multitude of materials. However, freon cleaning does not rem0 

contaminated item. Therefore, freon cleaning frequently canno 

unrestricted release limits. When compared with freon cleaning, liquid abrasive blasting for all 

equipment except electrical items is superior. The large range of control availab 

operating technician of liquid abrasive blasting equipment allows complete scrub 

items without damage. Therefore, this technology process option will not be carried 

further evaluation. 

amination on a 
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3.15.3 Electromlishing 

a process that removes fixed contamination from metallic objects. It is a 

requires highly skilled operating technicians. Part of the electropolishing 

es precleaning removal of greaseipaint, tape, and other SurfaCe materials &at 
- _ _ _  - -  

to the electropolishing process. It also possesses inherent safety hazard - 
potential, and creates a difficult secondary waste disposal problem. Therefore, this technology 

process option will not be carried forward for further evaluation. 

Employing physical an aration techniques, it may be possible to decontaminate 

the highly contaminated particles on the basis of 

cle fractions might still contain radiation above particle sizes. While t 

acceptable levels, removal of radioactive contaminants from them might allow return of the soil 

to the place of origin or placement in a 

physical separation techniques would not lo 

technologies applied to the separated coarse 

acceptable levels. This technology will th 

te landfill. While applying further 

diation levels, chemical separation 

ight bring the treated soil radiation to 

ined for further evaluation. 

3.15.5 Pelletized Carbon Dioxide 

A pelletized carbon dioxide (COJ cleaning system utilizes pelletized CO, fluidized in a 

compressed air stream as an abrasive or nonabrasive to remove 

contamination from materials. The degree of abrasion is contro 

parameters (e.g., pressure and standoff distance). Liquid CO, 

approximately the size of grains of rice, at -110°F that are fed 

stream. The mixture of air and solid CO, continuously flows t 

and strikes on the article being cleaned. The collision between the pellets and the article 

causes the kinetic energy of the pellets to be rapidly converted to heat, which c 

to pass from the solid to the vapor state and condense back to the solid form. 

decontamination technology has been successfully demonstrated for the removal 

and smearable radioactive contamination. The pelletized CO, decontamination 

viable, and therefore, will be retained for further evaluation. 

to a compressed air 
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3.16 STABILIZATION 
technology process options identified for consideration are surcharging, 

vitrification cement-based stabilization, and thermoplastic stabilization. . 

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

induces compaction of soils by covering the area with a soil mound for a 

long period of time. After the compaction goal is achievgd, the soil overburden may be 

removed and discarded rcharging another area. This inexpensive and simple 

stabilization technique 

capacity (after the ove 

the typically long corn 

stabilization method a 

ng-term soilbaste stability and adequate cap-bearing 

oved), but delays completion of the overall action due to 

uired. This technology process option is a viable 

tained for further evaluation. 

3.16.2 Vitrification 

Vitrification converts contaminated solids int 

matrix that has mechanical and chemical dur 

melting temperatures between 1100°C and 

nonleachable solidified melt. In vitrificati ixture 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. 

amorphous) and a crystalline mineral 

erties similar to granite. Vitrification, at 

I 
I 
II 
I 
'I 
I 

I 
i 1 

estroy organics and fm metals into the 

The vitrification process requires a large and efficient vented o 

event of vent system failure, the super-heated gases would be r 

workers would be exposed to various radiochemical and chemic 

precautions (backup systems) would be taken to prevent this, t 

the contaminated waste and placing it in trenches before vitrification will improve cost 

effectiveness and allow greater control over the process. 

on system. In the 

he environment and 

ants. While all 

e noted. Moving 

I 
Glass melting equipment (both continuous and batch) can be used to vitrify wastes. 

Conventional equipment, including "cold cap" and "drop tube electro" melters, hav 
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for vitriQhg radioactive waste. Batch (in can) melting of radioactive waste has also been 

tank melter has been proposed, but not extensively studied. Gas-fired 

ppropriate because of air pollutant emission control requirements. 
- - - 

op tube, or stirred tank melters would be fed a mix of waste, sand, and fluxing 

produce a glass melt that would be "pulled" off. This melt could be cast as 

blocks or  frit (the fused or partially fused materials used in making glass) and would probably 

resemble a bottle glass. 

disposal. 

t could be entombed or buried as required for final 

vitrification of FMPC nd other solid wastes would significantly reduce the 

hazards associated with ls. The radionuclides and metals would be fured in a 

glass/crystalline matrix that has extremely high resistance to leaching and good mechanical 

integrity. The vitrified product would, in be stable for exceptionally long 

periods, exceeding the service life of other s 

Vitrification is an appropriate technology p 

semisolid waste materials. Vitrification fo 

rely on a container, an engineered facility, or institutional control for long-term stability. This 

technology process option will be retained for further evaluation. 

for many of the FMPC solid or 

gth leach-resistant solid that does not 

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

3.16.3 In Situ Vitrification 

In the in situ vitrification process, electricity is applied to electr in the ground over 

the waste mass. The ground and waste mass heat and melt, an 

downward. A hood to catch gases is placed over the zone, an 

removed to prevent air pollution. There is difficulty in confirming that stabilization is achieved 

at depths and a lack of assurance that this technology process option would pro 

long-term protection of public health and the environment. An additional proble 

from a vent system failure, in which case the super-heated gases would be released to 

environment and workers would be exposed to various radiochemical and chemical 

contaminants. It is an unverified technology option, and to date, it has been u 

field practice. However, this technology process option may be useful in conjunction with 

melting zone grows 

gases are treated or 
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technology process options such as capping and/or subsurface barriers in order to stabilize 

This is an emerging process and will be retained for 

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

of stabilization prior to disposal. A slurry of excavated soil 

and water are mixed with portland cement to form a stable solid. This technology process 

option will be retained a h a  tion. 

of stabilization prior to disposal. Dried excavated soil is 

ed plastic matrix of asphalt, bitumen, paraffin, or heated and dispensed 

polyethylene to form a stable solid. This technology process option will be retained for further 

evaluation. 

The technology process options retained for 

Figure 3-3. 

aluation for Operable Unit 3 are listed in 
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4.0 DESCRIPTION OF ALTERNATIVES 

matives, general response actions and the process options chosen to 

us technology-types-for each medium or- operable unit-are-combined to form - - _- 

e site as a whole" (EPA 1988a). The CERCLA guidance defines technology 

tegories or technologies, such as chemical treatment, thermal treatment, [or] 

capping. The term 'technology process options' refers to specific processes within each 

technology type." 

By CERCLA guidance, 

technology types. But 

consistent with Consen 

particularly relative to nonradiological contamination (e.g., types, quantities, and levels of 

contamination), process options have to b dress additional radiological and 

chemical contamination. The possible scre 

characterization of the site could significant 

action alternatives. 

should be assembled with process options rather than 

nit 3, the RI site characterization is still in progress, 

tes. Because the site has not been fully characterized, 

process options prior to the full 

e development of appropriate remedial 

To this end, the alternatives for Operable Unit 3 were assembled with technology types rather 

than process options. Another factor involved in the selection of this approach was the 

diversity and magnitude of the contamination types (e.g., above 

demolition, process lines, etc.) within Operable Unit 3. 

minants, facility 

4.1 ASSEMBLY OF ALTERNATIVES 
Operable Unit 3 was separated into two categories of media: s 

groundwater. These media were separated to assist in the complete remediation of the 

groundwater. Four perched groundwater alternatives were developed. These alt 

consist of one containment and three collection alternatives. Collection is defin 

groundwater extraction. 

waste and perched 

Analysis of the solid waste media highlighted three separate categories: soils, metals, a 

facilities. Due to the diversity of these three categories, specific alternatives were developed for 

ABQDU3Fs/LDR14/9-19-90 I 4- 1 
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each, resulting in nine alternatives consisting of one containment, six excavation, and two near- 

t/far-term excavation alternatives. The containment alternative is a capping 

six excavation alternatives, two are designed to address aboveground 

. The soils underneath the-aboveground wastes -appear -to have-minimal - 

fore, capping of these soils after the removal of the aboveground waste 

ible. The next two excavation alternatives address all soils and aboveground 

contaminants with removal, treatment, and disposal. This includes the excavation of soils from 

underneath facilities. 

removal over areas of 

contamination underne a two-phased approach The first phase is a 

temporary action to 

decommissioned, an 

and disposed, after the facilities have been removed. 

tion alternatives are designed for selected facility 

ils. The two interim alternatives are designed to address 

mination until the facilities are decontaminated, 

second phase, the soils would be excavated, treated, 

Finally, the last alternative, No Action, is req ' 

Substance Pollution Contingency Plan (NCP 

developed for Operable Unit 3. These 14 

the National Oil and Hazardous 

in a total of 14 alternatives being 

re (See Figure 4-1): 

Alternative 1 - No Action 

Alternative 2 - Cap 

Alternative 3 - Mechanical Removal of Aboveground Contaminants, 
On-Site Disposal, and Cap 

Alternative 4 - Mechanical Removal of Abovegroun ants, 
Off-Site Disposal, and Cap 

Alternative 5 - Mechanical Removal and On-Site D 

Alternative 6 - Mechanical Removal and Off-Site Disposal 

Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical 
Removal and On-Site Disposal 

Alternative 8 - Near Term: Temporary Cap; Far Term: Mechanical 
Removal and Off-Site Disposal 

Alternative 9 - Groundwater Extraction, Treatment, and Discharge 

ABO/OU3FS/LDR 149-19-90 4-2 
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Alternative 10 - Groundwater Extraction, Monitoring, Treatment, and 
...... . . . . . . . ...... . . . . . . . ...... . . . . . . . ...... ...... ...... . . . . . . . . . . . . . . 

ative 11 - Subsurface Barrier 

ative 12 - Subsurface Barrier and Groundwater Extraction, 
.- 

tment, and Discharge 

Alternative 13 - Facility Removal and On-Site Disposal 

emoval and Off-Site Disposal 

In this list of alternat ght difference between Alternatives 9 and 10. In 

extracted is sent to a treatment facility for treatment to 

ill). In Alternative 10, a monitoring system will regulate 
the water flow. Perched groundwater with uranium contamination above the ARARsdictated 

criteria will go to the treatment facility. Water with uranium contamination below the ARARS- 
dictated criteria will bypass the treatment facil 

discharge. Extraction time will vary, dependi ral factors: Interconnection of perched 

zones, recharge rates, total reservoir area, 

extraction duration. This issue is undergo 

frame. An order of magnitude extraction 

alternatives for cost estimating purposes. The discharge of all water from Manhole 175 to the 

Great Miami River will be regulated to prevent the level of contamination in the river 

(including contamination already present) from exceeding the 

Alternatives 9 and 10, some processes for the treatment of Ha 

organic compounds contaminants may be needed (if such cont 

as a mechanism for monitoring Hazardous Substance Listhola 

concentration levels in Alternative 10. 

oute to the Great Miami River for 

lity mu& be known to estimate 

uation in the RI to establish this time 

will be assumed for these 

ed criteria. In both 

stance Listholatile 

identified), as well 

All alternatives that involve on-site or off-site disposal would also include volume 

packaging if necessary. Alternatives that involve mechanical removal would also i 

metal decontaminatiodsalvage, as appropriate. When contaminated soils are removed, 

treatment will also be performed. This will decrease the quantities and/or toxicity of 

transportation and disposal. The final processes used for the soil treatment will be analyzed 

and selected in the detailed analysis of alternatives. In situ treatment processes also will be 

ABQ/OU3FS/LDR 1419-19-90 4-4 
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evaluated at that time. In addition, all alternatives will require monitoring and maintenance, 

ruction of the remedial action and after the remedial action is in place. 

0, and 12 will include groundwater monitoring. Alternatives2 through 8 and 
. .  - . . . . .  _ _  .. - .... .. .- . . . . . . . .  -- . --  ..... - - . . . . .  

also include groundwater monitoring, unless they are used in conjunction 

, 9, 10, or 12 Table 4-1 shows the technology process options applicable to 

each alternative. In addition, Table 4-2 shows the connections between media, remedial action 

objectives, general response actions, remedial technology types, and process options. 

The Initial Screening 

above list of alternativ 

ed in Chapter 6.0) was conducted based on the 

4.2 DEFINITION0 

4.2.1 Alternative 1 - No Action 

The No Action Alternative, as required by th 

Contingency Plan (NCP l m ) ,  is camed fo 

includes monitoring and security controls 

will be implemented. The No Action Alt 

remedial alternatives developed for Operable Unit 3. 

a1 Oil and Hazardous Substance Pollution 

ghout this document. This alternative 

t, but no source control measures 

as a baseline to compare other 

4.2.2 Alternative 2 - Cap 
This containment alternative represents a minimum action scena tended to isolate 

the wastes and to minimize the vertical infiltration of rainfall i 

to the underlying soils and perched groundwater. This alternat 

water management. 

ugh the solid wastes 

of capping and storm 

The waste areas to be capped will be contour-graded with clean, compacted fill 
drainage prior to cap placement. In many cases, this work will occur around bui 

will require coordination with the cap as discussed in Chapter 3.0. All cap ele 
........ ........ ..... ........ ....... ......... ........ ......... ......... ....... ......... ........ ......... ........ ........ ........ ......... ....... . . . . . .  ....... ........ ........ ......... ........ ......... 

. . . .  
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will be contoured to grades that promote drainage while minimizing the effects of waste 

t o m  water erosion. Runoff control features will safely remove storm water 

ea while run-on control features . -  will direct storm water away from the closed 

In addition to capping soils, this alternative will be considered for capping the aboveground 

contaminants. The aboveground waste would be graded and stabilized before cap emplacement. 
......................... 

RunoWrun-on control 

grading, vegetation, d 

basins. 

lished using one or more of the following: site contour 

, collection ditches, weirs, baffles, or lined sedimentation 

4.2.3 

This alternative was designed to address only 

piles. The intent of this alternative is to o 

of the aboveground waste. 

Alternative 3 - Mechanical Removal of Aboveground Contaminants, On-Site Disposal, 
and C ~ D  

ound contaminants such as the metal scrap 

spectrum of options for the remediation 

This alternative will remediate the soil through capping, single-layer or multilayer, once the 

aboveground waste is removed, which will be achieved through the use of heavy construction 

equipment. 

After removal of the aboveground waste, the metals will be de 

process used for the decontamination will be liquid abrasive bl 

separation, or pelletized carbon dioxide. These process optio 

the detailed analysis of alternatives. 

r salvage. The 

a1 and chemical 

ated further during 

The remaining packaged low-level radioactive waste that cannot be salvaged will b 

permanent on-site disposal facility. This facility will have a very long life due to i 
design criteria and the stability of its location. This facility is expected to remain inta 

several hundred years and prevent migration .of hazardous constituents to the accessibl 

environment. 

ABQIOU3FSLDR149-19-90 4-1 1 
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After disposal of the aboveground contaminants, the remaining soil will be capped to minimize 

the ation of water into the contaminated soils. In situ vitrification will be 

eva .-. ~. - - - 
. .- 

4.2. 

As detailed above, this alternative was designed to address only aboveground contaminants such 

as metal scrap piles. 

will be decontaminated 

or pelletized carbon di 

detailed analysis of alte 

a1 by heavy construction equipment, the aboveground waste 

liquid abrasive blasting, physical and chemical separation, 

process options will be evaluated further during the 

The remaining low-level radioactive waste that cannot be salvaged will be transported and 

disposed at an approved off-site location. After volume reduction and packaging, the FMPC 

waste will be transported to a federally ap 

compliance with 40CFR, Subchapter C, Part (lOCFR71). A temporary storage 

structure will be required at the FMPC in 

process options selected for further consid 

truck transfer station at the disposal site. 

(e.g., no free liquids, no respirable particulate fines) will be satisfied before shipping. 

nsed) off-site disposal facility in 

effort. The transport technology. 

transport by rail, truck, or rail with a 

ditions the disposal facility imposes 

After disposal of the aboveground contaminants, the remaining 

single-layer or multilayer cap to minimize the vertical infiltratio 

soils. In situ vitrification will be evaluated during the detailed a 

possible application to soils treatment. 

pped with either a 

o the contaminated 

4.2.5 Alternative 5 - Mechanical Removal and On-Site Disposal 

This alternative is designed for three situations: the removal of surface soils, the 

aboveground contaminants and surface soils, and the removal of surface soils underne 

facility. For soils underneath a facility, excavation will be performed in a fashion simi 

mining operations as detailed in section 3.9.1.1. The aboveground contaminants will b 

removed by heavy construction equipment and decontaminated for salvage by liquid abrasive 

blasting, physical and chemical separation, or pelletized carbon dioxide. Contaminated soils in 

ABQ/OU3FS/LDRI 49-19-90 4-12 
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accessible areas will be removed by heavy construction equipment and treated. The treatment 

ward for further d u a t i o n  are soil washing, chemical extraction, and 

tion. After packaging, the remaining wastes that cannot be treated or 
I 
I 
I 

- 

nt to a permanent on-site disposal facility. If packaging is not necessary, the 

posed of in bulk within the on-site disposal facility. 

4.2.6 Alternative 6 - Mechanical Removal and OffSite Diswsal 

As with Alternative 5 

soils, the removal of 

soils underneath a fac 

fashion similar to mini 

contaminants will be r 
by liquid abrasive blasting, physical and chemical separation, or pelletized carbon dioxide. 

Contaminated soils in accessible areas will be removed by heavy construction equipment and 

treated. The treatment options carried forwa 

extraction, and hydrocyclonic separation. 

salvaged will be disposed at an approved (li 

reduction and packaging, the waste will b 

disposal facility in compliance with 4OCFR, Subchapter C, Part 262 and NRC (10CFR71). 

A temporary storage structure will be required at the FMPC in support of the effort. The 

transport technology options selected for further consideration 

or rail with a truck transfer station at the disposal site. Any sp 

facility imposes (e.g., no free liquids, no respirable particulate fi 
shipping. 

is designed for three situations: the removal of surface 

taminants and surface soils, and the removal of surface 

nderneath a facility, excavation will be performed in a 

is detailed in section 3.9.1.1. The aboveground 

construction equipment and decontaminated for salvage 

rther evaluation are soil washing, chemical 

g wastes that cannot be treated or 

sal facility off site. After volume 

an approved (licensed) off-site 

4.2.7 Alternative 7 - Near Term: Temporaw Cap: Far Term: Mechanical Removal and 

This alternative consists of a near-term action (temporary cap), followed by a far-t 

excavation process after decontamination, decommissioning, and dismantling of the faci 

It was designed to address contaminated soils under facilities while allowing conti 

of the particular facility. Because the facility itself restricts access to the contam 

it is removed, this alternative is divided into two parts: near term and far term. 

OnSite Disposal 

ABQDU3FSILDR1-419-19-90 4-13 I 
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In the near term, the facility floors will be covered with a temporary cap to prevent further 

aminants into the soils under the facilities. A temporary cap is an epoxy-based 

a a g  appfied- to the flwrs- of.-the facility. ~ In situations-where-contamination - ~ - ~ -~ - -  - -  

as migrated to the open area surrounding the building, the open area will be 

njunction with the facility. These areas will be addressed in this fashion - 
because these soils are part of the facility foundation. To prevent contact with these soils prior 

to final remediation, a single-layer cap will be applied over the surficial contamination. The cap 

will consist of a concre 

after the facilities 

inous asphalt layer and will be removed with the soils 

In the far term, this a 

contaminated soils ecommissioned, decontaminated, and dismantled. Once 

the facilities have been removed, the soils will be excavated by heavy construction equipment 

ed on the assumption that the facilities overlying 

The remaining waste will be packaged, if ne 

disposal facility. There is no firm date set 

d disposed in.a permanent on-site 

issioning of the FMPC. 

This alternative, designed in two sections, will temporarily cap the facility floors and the 

surrounding areas as necessary and then the soils will be excavated after facility removal. The 

temporary cap will be an epoxy-based or polyurethane coating 

concrete and/or bituminous asphalt layer for the soils around th 

In the far term, this alternative is based upon the assumption 

contaminated soils will eventually be decommissioned, deconta 

the facilities have been removed, the soils will be excavated by heavy construction 

and the soils will be treated by soil washing, chemical extraction, or hydrocyclonic 

The remaining waste will be disposed at an approved (licensed) off-site disposal facili 

compliance with 4OCFR, Subchapter C, Part 262 and NRC (10CFR71). After vol 

and packaging, the waste will be transported to the disposal facility. A temporary stor 

structure will be required at the FMFC in support of this effort. The transport technology 

options selected for further consideration include transport by rail, truck, or rail with a truck 

ABO/OU3FS/LDR1-419-19-90 4-14 
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transfer station at the disposal site. Any special conditions imposed by the disposal facility 

uids, no respirable particulate fines) will be satisfied prior to shipping. There is 

- -  r decommissioning of the FMPC. _ _ _  - - - - 

The groundwater for the Production Area is addressed in sections, but the entire area will be 

remediated as a unit. Groundwater extraction will be accomplished by horizontal drains, 

dedicated well systems, tems, and/or vertical sand drains. It is assumed that 

extraction will cont 

date of completion. 0 

discharged into the 

treatment facility will 

treatment facility will be disposed on or  off site. 

of 10 years with continuous monitoring to establish the 

the water will be routed to a treatment facility and 

r after treatment. The exact process flow used in the 

the detailed analysis of alternatives. The residue from the 

The types of groundwater extraction systems 

detailed analysis of alternatives. In additio 

his alternative will be evaluated in the 

dwater extraction system, a continuous 

ction. Perched groundwater with 

uranium contamination above the allowable uranium concentration levels (20 pCi/l, see 

Section 2.1) will be routed to the treatment facility. Water with uranium contamination below 

this criteria will be sent directly to the Great Miami River for discharge. 

I 
If additional data on the perched groundwater contamination id 

than radiological, then the monitoring system will be modified 

above allowable limits is released to the Great Miami River. 

evaluated in the detailed analysis of alternatives. 

tamination other 

t no contamination 

onitoring system will be 

4.2.11 Alternative 11 - Subsurface Barrier 

This alternative proposes to place a subsurface barrier around the lower half of the P 

Area. The barrier would be 6OOO feet in length and would encompass the east, sout 

ABQ/OU3FS/LDR 1-419-19-90 4-15 
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sides of the FMPC. With this alternative, the water would be contained within the Production 

ot be removed or treated. The bamer would'minimize horizontal migration 
....................... 

-- 

ionout- of-ae Production &ea. . ~ - . _.._ _ _  . - - _  -- - . .  - .. - - -  .. 

This alternative is a combination of both Alternatives 9 and 11. A subsurface barrier would be 

placed around the low 

via a dedicated well sys 

water would be trans 

The exact process flow 

alternatives. The 

uction Area and the groundwater would be extracted 

qstem, horizontal drains, or vertical sand drains. All 

ment facility prior to discharge to the Great Miami River. 

atment facility will be evaluated in the detailed analysis of 

tment facility will be disposed on or off site. 

4.2.13 Alternative 13 - Facilitv Removal and On-Site Disposal 

This alternative proposes to remove specific d 

contaminated soils. The demolition of the 

will occur in a phased process: 

d facilities at the FMPC that cover 

accordance with DOE Order 5820.24 

Disconnect utilities and associ ng, etc. 
Remove machinery and equipment. 
Remove roof and siding. 
Remove miscellaneous structural members. 
Remove main structural members. 

Once the facility has been removed, the concrete pad and cont 

Salvageable materials will be decontaminated by liquid abrasive 

separation, or pelletized carbon dioxide, and then processed th 

recycling. The excavated soils will be treated by soil washing, 

hydrocyclonic separation. Any unsalvageable materials, including concrete and contaminated 

soils, will be packaged and disposed at a permanent on-site disposal facility. 

ils will be excavated. 

ysical and chemical 

4.2.14 Alternative 14 - Facilitv Removal and Off-Site Disposal 

This alternative proposes to remove specific designated facilities at the FMPC that cov 

contaminated soils. This demolition will be in accordance with DOE Order 5 8 2 0 . a  Once the 

facilities are removed, heavy construction equipment will excavate the remaining materials. 

ABQ/OU3FS/LDR1-4/9-19-90 4-16 
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Salvageable materials will be decontaminated by liquid abrasive blasting, physical and chemical 
................... 

lletized carbon dioxide. Soils will be treated by soil washing, chemical 

rocyclonic ~ - separation. .- -~ The _ _  remaining . _ _ _  . waste _. will .~. be disposed-atan approved- . - ~- 

disposal facility in compliance with 4OCFR, Subchapter C, Part 262 and 

. A temporary storage structure will be required at the F'MPC in support of 

transportation to the disposal facility. Any special conditions imposed by the disposal facility 

(e.g., no free liquids, no respirable particulate fines) will be satisfied prior to shipping. 

. . .  

....... 
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5.0 ALTERNATIVE SCREENING MEI'HODOLOGY 

hapter, 14 alternatives were developed from the technology types remaining 

hnology screening. Next, these alternatives will be subjected to a screening 

criteria: effectiveness, implementability, and cost. The major focus of this- 

evaluation is the effectiveness and implementability of each option, with less emphasis on cost. 

Specifically, the follo 

various technologies 

screening process in C 

was developed, or is currently being developed, for the 

matives, and will be considered as part of the initial 

Areas, f contamination 

Size and configuration of on-site extraction and containment systems 

Special requirements for construc atment or containment systems 

Distances for disposal technolo 

Flow rates for groundwater extraction systems 

The current status of this information d is as follows: 1) Chapter 6.0 includes 

a listing of the various contaminated areas within each suboperable unit (Table 6-1). 

Chapter 6.0 also provides details about uranium contaminatio 

maps showing approximate configurations and locations of radi mination. Little 

progress has yet been made in determining the magnitude of 

2) sue  and configuration of the on-site extraction and contain 

developed; 3) flow rates for groundwater extraction systems 

requirements for constructing treatment or containment syst 

and 5 )  although an approved (licensed) disposal facility has not been located for receipt of the 

radiologically contaminated waste, transportation distances to a generic western si 

have been computed. 

are currently being 

, . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . 
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5.1 ALTERNATIVE EVALUATION PROCESS 
- 

-fo-r -e-ff~-~-eness.iripi;ot-~t~-g.. h-u-m.a-n-. h-e~.th--an-d .th-e- __ -. - -. - - - - . -_ - . . 

both the short term and the long term. Short-term effectiveness is a measure 

effectiveness of the alternative to protect human health and the environment 

over the short term. The short-term effectiveness assessment will consider the effectiveness of 

each alternative in pr 

action activities up to 

effectiveness of each a 

factors: 

health and the environment from the initiation of remedial 

the response objectives are achieved. The short-term 

be evaluated on the basis of the following four analysis 

Protection of the community during remedial action 

Environmental impacts associate lementation of the remedial 

Protection of workers during rem 

action 

Time frame for achievement response objectives 

Long-term effectiveness is a measure of the technical effectiveness of the alternative to protect 

human health and the environment after achievement of the remedial response objectives. The 

long-term effectiveness assessment will focus on the effectiven 

protecting human health and the environment from residuals o 

on site. The long-term effectiveness and permanence of each 

materials remaining 

'11 be evaluated on 
.... .. ... .. . . . . . , , . ,.:: ..... .... 
. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . .. . ... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 

the basis of the following three analysis factors: 

Magnitude of remaining risk 
Adequacy of controls 
Reliability of controls 

Protection of human health for on-site activities 

the short term, and nearby residents in the long 

involves site workers and nearby 

term. Off-site activities will affect residents 

along the shipment routes in the short term. 

implementation period, when disturbing contaminated soils, creating dust, and changing surface 

Short term refers to the construction and 

ABQK)U3FS/LDR1-4/9-20-90 5-2 
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water runoff routes could affect people, flora, fauna, and site physical characteristics 

osion, sedimentation). Long term refers to the period after remedial actions are 

ludes the effects of treatment processes on contaminated materials, siltation 

r a  t.~.-to- h-e- .aq&er.,- -~-d-removal . v e ~ u s  -nonrem-ov-al. .on. coil tma.t ed. - - _. - - - - - 

I 

...................... 
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I 
I 
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In addition, each alternative was evaluated for its effectiveness in reducing the toxicity, mobility, 

or volume of contam 

technologies, but only 

present. Treatments licable include chemical, physical, and/or biological 

processes. Chapter 3. se considered applicable in detail. Typically, these 

treatments are used 

reduce toxicity. Physical shielding (or containment) is also considered to be a treatment that 

reduces migration, but not toxicity or volume. For example, a permanent storage facility is 

considered a containment treatment that will 

treatment. Treatment includes a wide range of 

ber can be implemented where radioactive contamination is 

e; no process options have yet been identified that will 

mobility, but not toxicity or volume. 

5.1.2 Implementabilitv Evaluation 

Implementability refers to the technical a 

and maintaining a remedial action alternative. Implementability includes five factors: 

constructability, reliability, maintainability, agency approvals, and special engineering. 

Constructability involves the actual field activities necessary to 

structures after design challenges have been met, consideration 

impact of geological factors and existing structures/utilities. 

feasibility of constructing, operating, 

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

Reliability and maintainability factors address how well a remediafii::action ........ ....... activity or process will 

maintain its performance requirements over time and how much effort is necessary to maintain 

the remedial action in a fully operational status. These factors also include ope 

replacement, maintenance, and monitoring of the technical components of an a1 

a 
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Agency approvals rely on the ability to comply with the substantive requirements of permits 

tion 121(e) of CERCLA and specific provisions of Interagency Agreements 

C FFCA, State of Ohio Consent Decrees, and the CERCLA 120 Consent 
~ .~~ ~. ~ . - .  .~ . ~ _. - . - ~ ~~ 

eering refers to special equipment or design factors for the remedial action activity. 

For example, special design factors for permanent storage facilities, identification of unique 

quality control monito 

a cap within a con 

for the permanent on-site disposal facility, and the design of 

cluded in the special engineering factor. 

5.1.3 Cost Evaluation 

Cost estimates for 

(e.g., generic unit costs, vendor information, and conventional cost-estimating guides) and 

similar prior estimates modified by site-specifi 

to all alternatives or indirect costs (e.g., engin 

support, contingencies) do not warrant su 

phase. For Operable Unit 3, it is not yet 

magnitude costs at this stage of the Feasi 

available for nonradiological contaminan 

"medium," or "low" and not considering cost as a legitimate criteria for eliminating an alternative 

at this stage of the screening process. 

ives are typically based on a variety of cost-estimating data 

ation. Cost estimates for items common 

financial, supervision, outside contractor 

during the initial alternative screening 

propriate to develop order of 

to the currently insufficient data 

ted in identifying costs as "high," 

5.1.4 Innovative Technolopies 

Technologies are classified as innovative if they are fully develo 

performance data for routine use at cleanup sites. Any innova 

Chapter 3.0 will be evaluated further in the detailed analysis of alternatives. 

ck sufficient cost or 

gies identified in 

a minimum, assures the protection of human health and the environment. With respect to 
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those radiological and hazardous substances, pollutants, and contaminants that will remain 

further defines this level as the remedial action that at least attains legally 

nt and appropriate requirements (ARARs), standards, criteria, or limitations. 
. ~.~ .~ . -  . . .  ~ ~ . . ~  

Xed as chemical specific, location specific, or action specific. Chemical-specific 

ess 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 na 

activity-based requirem 

the type of wastes. 

site is based on facto 

contamination, the 1 

alternatives). A list of the potential ARARs for Operable Unit 3 is included in Appendix A. 

e. Action-specific ARARs relate to technology- or 

ions on the specific response actions taken with respect to 

ination of the potential ARARs for proposed actions at a 

t site and the individual action (i.e., on the nature of the 

, and the general scope of the identified remedial action 

. . . . . . . . 
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6 0  ~ S C R E E N I N G O F A L T E R N A ~  

nies the initial screening of alternatives for Operable Unit 3 alternatives. 

exity of the various contaminated - mnes and surrounding structures, facilities, 
- -  - 

is difficult to address alternative screening on an area-by-area basis. For-this 

tion problems within Operable Unit 3 are categorized into seven distinct 

suboperable units (SUs). Similar contaminated areas are grouped into the appropriate 

suboperable unit and s ernatives was conducted based on this methodology. This 

technique minimizes r essing the effectiveness and implementability of an 

alternative addressing a erable unit. Costs are addressed separately for each 

affected area, and th perable unit-specific basis. This procedure was 

necessary to obtain 

suboperable unit. 

parison for each applicable alternative for a particular 

The seven suboperable units are: 

Suboperable Unit A: 
contaminated soils 

Suboperable Unit B: 
contaminated soils 

Suboperable Unit C 

Suboperable Unit D: 
possible demolition 

Suboperable Unit E 

Suboperable Unit F 

Suboperable Unit G 

Soil contamination under facilities 
........................ 

Soil contamination under facil ted for 

......... 

Aboveground contaminants 
......... 

Perched groundwater contamination 

Soils surrounding transfer lines 

....... 

For each of these suboperable units, several specific areas are identified. Table 6-1 1 

contamination areas by suboperable unit, and more complete descriptions of the 'cont 

areas are included in the following sections of t@ chapter. 

6- 1 
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TABLE 6-1 

OPERABLE UNIT3 CONTAMINATED AREAS 
LISTED BY SUBOPERABLE UNIT' 

_ _  - 

SuboDerable Unit D: Contamination 
Under Facilities Desimated for 

Possible Demolition 
ODen Field Areas With Limited 

Access to Contaminated Soils 

Area Between Plant 4 
Area South of the Mai 

Area Between Plant 2 
Plant 8 Hydrachloric 
Area Along 1st Stree 
Area North of Plant 8 
Plant 8 Loading Dock 
Area Between Laboratory and Pilot Plant 
Area South and East of Laboratory 
Plant 1 Drum Storage Pad 
Area South of Garage and Heavy 

Plant 5, Metals Production Plant 
Thorium Storage Area 
Area Between the Service Building and th 

Plant 6, Pickling Area 
Plant 6, Chip Pickling Area 
Plant 9, Special Products Plant 
Building 39A Incinerator 
Pilot Plant and Pilot Plant Tank Farm 

and Plant 9 

SuboDerable Unit E: 
Aboveground Contaminants 

Drum Baling Area 
crap Metal Pile (Northeast Quadrant) 

Metal Piles (Northwest Quadrant) 
Equipment Building ruction Rubble Mound 

In-Vivo Building 
Southwest Quadrant 
Northeast and Sou theas t Quadrants 
Northeast and Northwest Quadrants 

SuboDerable Unit B: 
Open Field Areas With Good 
Access to Contaminated Soils 

Graphite Furnace and Oil Burner Area 
Fire Training Area 
Buffer Zone and Area East of Plant 9 
Area Around Incinerator (PIume) and 

Area South of Northeast Scrap Metal Pile 
Area North of Northeast Scrap Metal Pile 

Northeast Area 

SuboDerable Unit C 
Soil Contamination Under Facilities 

Plant 2/3, Refinery 
Plant 4, Green Salt Plant 
Incinerator 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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After separating the various areas into the appropriate suboperable units, a prescreening of the 
. .... 

und applicable to this operable unit was completed. This preliminary screening 

those alternatives applicable to a given suboperable unit (Table 6-2). 

es and evaluates the applicable technology types and technology process 

r 4.0 d e s c n i  and defines the remedial action alternatives. The alternatives 

-- --- - _ _  

developed for Operable Unit 3 remedial action are as follows: 

Alternative 1 - 
Alternative 2 - 
Alternative 3 - Removal of Aboveground Contaminants, On-Site Disposal, 

Alternative 4 - Mechanical Removal of Aboveground Contaminants, Off-Site Disposal, 
and Cap 

Alternative 5 - Mechanical Removal 

Alternative 6 - Mechanical 

Alternative 7 - Near Term 
Far Term - and On-Site Disposal 

Alternative 8 - Near Term - Temporary Cap; 
Far Term - Mechanical Removal and Off-Site Disposal 

Alternative 9 - Groundwater Extraction, Treatment, an 

Alternative 10 - Groundwater Extraction, Monitoring, 

Alternative 11 - Subsurface Barrier 

Alternative 12 - Subsurface Barrier and Groundwater tion, Treatment, and 
Discharge 

Alternative 13 - Facility Removal and On-Site Disposal 

Alternative 14 - Facility Removal and OEf-Site Disposal 

6-3 
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After the preliminary screening, each remaining alternative was evaluated as described in 

r each alternative, each factor of the criteria was ranked from one to five, 

ll the alternative satisfied the factor (Le., "five" indicates that the alternative 

factor, and "one" indicates that the alternative least ZatGfies-the factor). -This- 
- - _-  - - 

was applied to each factor of the effectiveness and implementability criteria. 

e effectiveness has five separate factors (short-term public health; short-term 

environmental protection; long-term public health; long-term environmental protection; and 

reduction in toxicity, m 

an alternative can rece 

five factors (constructa 

engineering), and the 

25. When evaluating tive is assigned a value of low, medium, or high. Cost 

estimates for the alternatives were based on a variety of cost estimating data such as vendor 

ume of contaminants), the best possible ranking score that 

tiveness criterion is 25. Similarly, implementability has 

, maintainability, agency approvals, and special 

score an alternative could receive for this criterion is also 

information, conventional cost estimate guides, commercial remedial costs, and prior similar 

estimates. 
. . . . . . . . . . 

Screening summary charts are found at t 

discussions in this chapter. These summa 

alternative to the suboperable unit. The alternative cost ranking is based on the total cost of 

the alternative (sum of the costs of the regions). Specific assumptions used in the screening 

f the seven suboperable unit 

e relative ranking of each applicable 

process are discussed in the following paragraphs. 

. . . . . , . . . .  

When considering short-term public health and environmental p 

each alternative in protecting human health and the environme 

action activities up to the time when the response objectives a 

greater the nature, magnitude, and duration of the remedial activity, the greater the 

environmental risk associated with the implementation of the action. In cases where 

contamination has migrated off the FMPC property, any actions that do not rem0 

contamination have been downgraded in ranking. 

e effectiveness of 

initiation of remedial 

considered. The 

6-5 



-. .. : ........... :.. . . . . . . . . . . .  __&. ..................... i . ........ .:.:_i: . . . . .  . ._  .; . . . . .  ".,-.-. ............ 2 .  . . . . . .  

DRAFT FMPC4312-4 
September 20,1990 

The short-term public health and environmental protection has been ranked the lowest for 

tion and disposal due to traffic flow through the local community. It is 

action would likely represent the greatest potential short-term impact to the 

tion, disturbing the contamination will affect both workers and the public 

site. Engineered dust controls are assumed in use, but cannot reasonably be 

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

5 
-a ~ 

I assumed one hundred percent effective. 

Long-term public heal 

evaluated on the basis 

controls. In addition, 

protecting human healt ronment from residuals or untreated materials. These 

factors assume that th 

ntal protection risk of each alternative has been 

e of remaining risk, adequacy of control, and reliability of 

focus on the effectiveness of each alternative in 

ts of on-site disposal are equivalent to off-site disposal. 

For reduction of toxjcity, mobility, or volume through treatment, all remedial actions that do 

not include treatment have been downgraded ng. Although the cap prevents further 

vertical penetration of rainfall and runoff, rizontal infiltration may occur. Once 

horizontal infiltration has penetrated the aste, further migration can occur. All 
excavation actions assume treatment of t disposal. Containment is considered to 

be physical treatment, and thus, reduces the mobility, but not the toxicity or volume of the 

contaminants. 

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

Constructability evaluation considers not only the developmenta 

units, but also any site-specific constraints such as subsurface co 

and/or site obstructions. The difficulty of the construction (e.g., 

under a facility) impacts the ranking of this factor. The more 

lower the ranking. Due to the working conditions within the Production Area, a loss of 

oval or excavation 

........ 

efficiency has been considered in the ranking. ............................ 

. . .  

Reliability of alternatives has been evaluated based on the ability of a given process o 

meet specified efficiencies or performance goals and how well it will maintain its per 

'I 6-6 
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requirements over time. In many situations, the reliability of the operation has been designed 

through engineering requirements. If complex technologies are required for the 

nking has been lowered. 
~. . .  ~~ 

ty of alternatives has been evaluated based on the ability to monitor and - 
effectiveness of the remedial action. Most maintenance requirements will be 

routine, but if complex technologies are required of the alternative, the ranking has been 

lowered. 

Agency approvals have 

areas outside the FMP 
ranked low. In additi 

lowered. 

d on the basis of agency and permit requirements. For 

ternatives that do not remove the contamination are 

involved with the remedial action, the ranking has been 

. . . . . . . . . . 

Special engineering has been evaluated based 

including the need for specially trained or e 

equipment or to implement a specific com 

permanent storage facility requires signific 

storage facility; therefore, alternatives requiring special equipment or design factors or complex 

technologies have been ranked lower than the simpler alternatives. 

special design or implementation factors, 

personnel to set up or operate 

lternative. The design of the 

ial engineering than a temporary 

Cost estimates for screening alternatives were based on a vane 

generic unit costs, vendor information, and conventional cost est 

estimates modified by site-specific information. For this cost ev 

evaluated as to whether costs are low, medium, or high relat 

ranking was prepared for each alternative to allow a compa 

alternatives. The data uncertainties present at this stage of the RVFs for Operable Unit 3 

force estimates to be approximated. The costs are estimates for comparison purp 

it is considered premature to eliminate an alternative based exclusively on cost. 

6-7 



DRAFT FMPC-0312-4 
September 20,1990 

For purposes of this report, the following approximate cost ranges are used: 

greater than $250 million are considered high. 

tween $50 million and $250 million are considered medium. - - - - - - - 
_ _  

I 
8 -  - 

less than $50 million are considered low. ’ 6.1 SUBOPERABLE UNIT A: OPEN FIELD AREAS WITH LIMITED ACCESS TO 

n field areas with limited a c e s  to contaminated soils 

(i.e., overhead obstruct 

illustrates the Suboper 

require coordination b ction equipment and the aboveground structures. In 

addition to aboveground structures, many of the areas are covered with concrete pads or roads. 

ing buildings) in the Production Area. Figure 6-1 

reas. Due to the limited aCcess, these alternatives will 

Because the concrete pads may be contaminated, they will be addressed similar to contaminated 

surface soils or replaced as necessary and will 

contaminated soils. Table 6-3 lists the areas f the uranium contamination. The 

volumes in this table were calculated by t f the volumes at various depths. For 

example, the volume of contaminated so centrations of 50 to 200 ppm in the 

area along 1st Street was calculated by t the volumes at 0 to 1.5 feet, 1.5 to 

3 feet, 3 to 5.5 feet, 10 to 15 feet, and 15 to 20 feet (Table 6-3). Thus, the calculation looks 

like this: 

uded in the volume calculations of 

Total volume = (1500’ x 300’ x 1.5’) + (400’ x 100’ x 1.5’) 

[a (50’)’ x 2.5’1 + [a (25’)* x 5’1 + [a (25’)’ x 5’1 = 784,100 

There are five 25-foot diameter areas of uranium contamination greater than 200 ppm between 

0 and 1.5 feet. However, these two areas are completely enclosed within the larger 

contaminated area, with uranium concentrations between 50 and 200 ppm, and th 

affect the total volume of contaminated soil. In addition, the table does not incl 

for 5.5 to 10 feet because the facility sampling program did not identify any cont 

those depths. Sources for the contamination types and levels are discussed in Chapter 

6-8 
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TABLE 6-3 

OPERABLE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT A 

Depth (Feet) 
Volume 

0.0- 1.5 I 1.5-3.0 3.0 - 5.5 10 -15  I 15-20 

-. 

56,250 
. . . . . . . . . . . . . . . . . . . . 

Area south of Maintenana 
Building and Plant 9 485,050 

Area Between 
Plant 2l3 and 4 

~ 

75,000 

Plant 8 Hydrochloric Acid 
Metals Dissolver 36,800 

Area Along 1 st Street 784,100 

Area North of Plant 8 47,250 

Plant 8 Loading Dock 78,550 

Area Between Laboratory 
and Pilot Plant 75,000 

Area South and East 
of Laboratory 135,000 

452,950 Plant 1 Drum Storage Pad 

Area South of Garage and 
Heavy Equipment Building 95.650 

Plant 5, 
Metals Production Plant 34,400 

Thorium Storage Area 

~~ 

169,100 

4rea Between the Service 
3uilding 8 In-Vivo Building 45,000 

j 2,570,100 NOTE: 
e... Measurements -. --. 

Dimension of Contaminated Material .. -. e-. 
.. -. -. --. 

Measurement= 
~ i ~ ~ b ~  of Contaminated Mate& - - . . .with Uranium Concentrations >200ppm 
with Uranium Concentrations between --... 
5oand2ooppm 

-... .. 

.. -.. --. -. -.. .. -. 

- = Uranium Concentrations Less than 50 ppm 
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6.1.1 Area DescriDtions 

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

tamination appears to have developed & this 

area. The total volume of uranium contamination is approximately 

from rainwater runoff 

..................... 
56,250 cubic feet. The uranium concentration is between 50 and 200 ppm. 

6.1.1.2 

Uranium soil contamin 

the Plant 9 area. The 

feet. The uranium co enerally between 50 and 200 ppm. There is one area 

approximately 50 feet 

concentrations in excess of 200 ppm. There is another area approximately 100 feet in diameter 

between 15 and 20 feet in depth with uranium ntrations in excess of 200 ppm. This is an 

area of concern because mobile forms of ura tamination are moving from Plant 6 and 9 

into the perched water. 

loped from rainwater runoff from 

of uranium contamination is approximately 485,050 cubic 

tween 3.0 and 5.5 feet in depth with uranium 

6.1.1.3 

Uranium soil contamination in this area appears to be the result of rainwater runoff from 

Plants 2/3 and 4. This water flows to the storm sewer between these plants. The total volume 

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

of uranium contarnination is approximately 75,000 cubic feet. The uranium concentration is 

between 50 and 200 ppm. 
..................... 

. . . .  

6.1.1.4 Plant 8 Hvdrochloric Acid Metals Dissolver 

This area was originally used to dissolve uranium and magnesiu 

pad, two 1000-gallon wooden tanks containing hydrochloric acid were used to dissolve the 

metals prior to separation in Plant 8. The contamination in this area appears to 

from the pad into the soils (WMCO 1989). The total volume of uranium contam 

approximately 36,800 cubic feet. The uranium concentration is between 50 and 200 pp 

6-1 1 
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6.1.1.5 Area Along 1st Street 

passes portions of both the southeast and southwest quadrants. The source of 

tamination appears to be liquid containing radioactive material _ _ _ _ - _ _  leaking - - -  into - -  the - 

th end of Plant 6 (which is addressed under Suboperable Unit D), and from 

from the adjacent roadways that are contaminated by material movements-and 

Plants 4, 5, 7, and 8 (WMCO 1989). This area begins south of Plant 6 and 

- - - - ._ - 

continues to south of Plant 8. The uranium contamination does not reach any facilities, but 

follows both sides of 1 

784,100 cubic feet. W 

1.5-foot depth, with ur 

contains uranium con 

total volume of uranium contamination is approximately 

there are five areas 50 feet in diameter, between 0- and 

trations in excess of 200 ppm. The remainder of the zone 

en 50 and 200 ppm. 

6.1.1.6 Area North of Plant 8 

The uranium soil contamination in this area is just west of the sump at the northeast comer of 

Plant 8. The area is most likely contaminated 

that were contaminated by material moveme deposition from Plants 2/3 and 8. The - 

total volume of uranium contamination is 
25 feet in diameter, between 0- and 1.5- 

200 ppm. 

nwater runoff from the adjacent roadways 

47,250 cubic feet. There is one area 

uranium concentrations in excess of 

. 6.1.1.7 Plant 8 Loading Dock 

This area is located underneath the concrete loading pad east o 

contaminated by rainwater washing radioactive material into th 

pad. The total volume of uranium contamination is approxim bic feet. There is 
an area 50 feet in diameter where the uranium concentration 200 ppm between 

10 and 15 feet in depth. 

appears to be 

and beneath the 
c/ 

6.1.1.8 Area Between Laboratow and Pilot Plant 

This open area includes a former waste solvent drum storage site between the pi1 

laboratory and an open field south of the laboratory. There are two areas approximat 

50 feet in diameter with uranium concentrations in excess of 200 ppm between 0 

depth between the pilot plant and laboratory. This uranium contamination appears to be 

6-12 
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rainwater that washed radioactive material into the soil around and beneath the pad. The total 

m contamination is approximately 75,000 cubic feet. WMCO is currently 

oval action on this contaminated material. Once this action is complete, the 

t end  will be placed in storage boxes and maintained on site pending final 
- ~. ~ - .~ _ _  . - - - -~ ~. ~ .~ 

6.1.1.9 Area South and East of Laboratoq 

The uranium soil cont 

section within the lab 

contamination is appro 

in diameter with urani 

area occurs south and east of the laboratory. A small 

luded in this area. The total volume of uranium 

cubic feet. There are two areas approximately 50 feet 

ions in excess of 200 ppm between 0- and 1.5-foot depth. 

6.1.1.10 Plant 1 Drum Storage Pad 

Plant 1 storage pad is used to store drummed low-level radioactive materials and contaminated 

copper scrap awaiting further processing or s 

containers currently on site. Of these dru 

residue, approximately 5000 drums contain 

(the equivalent of approximately 7500 55- tore thorium. An additional 

18,000 drums containing uranium residue 

This includes drum storage areas on the east and south side of Building 56 and a 50-foot 

diameter storage area northwest of Building 56. Most of the d 

exhibit evidence of corrosion and deterioration, and are in the 

WMCO is currently pursuing removal actions on the Plant 1 pa 

include concrete surface repair, storm water run-odrunoff cont 

storage facility. These actions call for the repair of cracked, o 

process of scarifying existing concrete, placement of an impermeable membrane, and placement 

of new concrete over the membrane. Also, the creation of storm water runoff ro 

construction of a storage facility adjacent to the Plant 1 pad is planned. In additi 

currently moving drums on site, and plans to store approximately 30,000 within P1 

and other indoor areas by September 30, 1990. 

off site. WMCO has 68,OOO drums and 

ately 32,000 drums contain uranium 

and approximately 13,000 containers 

contain mixed waste (WMCO 1990b). 

ly stored on the pad 

emoval actions 

6-13 
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There are two areas approximately 50 feet in diameter, between 0 and 1.5 feet in depth, with 

trations in excess of 200 ppm. The total volume of uranium soil contamination 

proximately 452,950 cubic feet. Uranium contamination appears to have 

area from rainwater runoff from the Plant 1 area and the drums stored on 

ashed radioactive material into the soil around and beneath the concrete pads. 

- - - - _ -  - 

6.1.1.11 Areas South of Garage and Heaw Eu uiument Building 

Continuous, area-wide 

south of the garage an 

contamination is appro 

concentrations greater 

the heavy equipment 

appear to have been previously removed. 

ntamination greater than 50 ppm exists in the open areas 

ent building. The total volume of uranium soil 

0 cubic feet. One area 50 feet in diameter, with uranium 

, exists from 0 to 1.5 feet adjacent to the southern half of 

uranium contamination sources for these two concentrations 

6.1.1.12 Plant 5, Metals Production Plant 

Uranium contamination from rainwater run0 

east of Plant 5. The total volume of uran 

34,400 cubic feet. One area with uraniu 

a 50-foot diameter area at a depth from 0 to 1.5 feet. 

around and beneath the pad immediately 

tion for this area is approximately 

greater than 200 ppm is found within 

6.1.1.13 Thorium Storage Area 

Uranium soil contamination appears to have developed in this r 

from the Plant 1 area. The total volume of uranium soil conta 

169,100 cubic feet. The uranium concentration is between 50 . There are two 

areas approximately 50 feet in diameter, at 0 to 1.5 feet in de 

in excess of 200 ppm. 

ainwater runoff 

6.1.1.14 Area Between the Service Building and the In-Vivo Building 

Uranium soil contamination in this area occurs south of 1st Street and between the se 

building and the in-vivo building. The total volume of uranium contamination is 

45,000 cubic feet. There is one area 50 feet in diameter, at 0 to 1.5 feet in depth, wi 
uranium concentrations in excess of 200 ppm. 

6-14 
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