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d Recovery Act 

StigatiodFeasibility Study 

Superfund Amendments and Reauthorization Act 

Safe Drinking Water 

to be considered 

Toxic Substances Co 

Westinghouse Mat 
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EXECUTTVE SUMMARY 

rgy Commission (AEC), predecessor to the U.S. Department of Energy (DOE), 
duction complex in the early 1950s for processing uranium and its compounds 

nium ore concentrates. This complex, known as the Feed Materials Production 

, is located on 1050 acres in a rural area approximately 18 miles northwest of 

downtown Cincinnati, Ohio. The villages of FernaId, New Baltimore, Ross, Shandon, and New 

Haven are all located within a few miles of the plant. 

On July 18, 1986, a 

environmental impacts 

signed by the DOE 
intended to ensure that environmental impacts associated with past and present activities at the 

FMPC are thoroughly and adequately investigated so that appropriate remedial response actions 

can be formulated, assessed, and implemented 

Agreement under Section 120 and 106(a) of 

operable unit concept and the current co 

Study (RI/F'S) program without modifying g objectives. The Consent Agreement 

was signed on April 9, 1990 and became 

Compliance Agreement (FFCA) pertaining to 

th the many years of operation of the FMPC was jointly 

nmental Protection Agency (EPA). The FFCA is 

1986 FFCA was amended by a Consent 

in order to achieve consistency with the 

the Remedial InvestigationFeasibility 

e 29, 1990. 

In response to the FFCA, a Remedial Investigation and Feasib 

pursuant to the Comprehensive Environmental Response, Com 

(CERCLA), as amended by the Superfund Amendments and 

I/FS) is in progress 

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

operable units identified at the FMPC. One of the operable units identified for the RVFS is 

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

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

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

mounds, the K-65 slurry line, the main effluent line, the Clearwell to Manhole 

sewage treatment planthcinerator area, an area in the east buffer zone, the fi 
and an area around the flagpole. 

ABQ/OU3FS/LDRl-S/l1-19-90 Es- 1 2 1. 
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The Operable Unit 3 study addresses surface and below surface radiological and hazardous 

chemical contamination of soils and perched groundwater attributable to Production Area 

r within or outside the area bounded by the Production Area security fence. 

scrap metal piles and the miscellaneous discarded materials and equipment 

er drum baling area. A basic assumption of the Operable Unit 3 study is 

CRA Closure, Spill Prevention Control and Countermeasure, and Best 

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 

underground piping. 

action that could gen 

decommissioning/dem 

CERCLA, the NCP, 

ioning or demolition of plant structures represents an 

eleases to the environment. At the time the 

will comply with the provisions of 

In general, the Production Area consists of numerous buildings and other facilities utilized in 

processing the uranium ore concentrates now a large number of waste storage 

drums, some scrap metal piles, and miscellan 

located in the former drum baling area wit 

investigating the location of contaminants 

the Production Area was divided into fo 

contained in Chapter 1.0 (Section 1.4.2). Descriptions of the nature and extent of 

contamination within the quadrants is provided in Chapter 6.0. 

arded scrap materials and equipment 

uction Area. For purposes of 

ation of remedial action alternatives, 

description of these quadrants is 

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

areas into categories against which the remedial action alterna creened. The 

environmental contamination within the Production Area has been categorized into seven 

suboperable units. Chapter 6.0 contains detailed descriptions of these suboperable units as 

defined for Operable Unit 3. The suboperable units are briefly defined as follo 

Suboperable Unit A - Open field areas with limited access to 
contaminated soils .... .. 

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

Suboperable Unit C - Soil contamination under facilities 

ABQ/OU3PS/LDRl-Sfl1-19-9O Es-2 
22 
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Suboperable Unit D - Soil contamination under facilities designated for 
'ble demolition 

able Unit E - Aboveground contaminants (e.g., drum baling area, 
tal piles, rubble mounds) 

perable Unit F - Perched groundwater contamination 
. . . . . . . . . . . . . . . . . . . . . . 

Suboperable Unit G - Soils surrounding transfer lines 

This Feasibility Study 

phases: the developm 

detailed analysis of alt 

Remedial Inves tiga tio 

development of alternatives and the initial screening of alternatives. The approach utilized in 

this report is consistent with CERCLA guidance (EPA 1988a), except for two steps related to 

the development of alternatives and one step 

These deviations were necessitated by the c 

Report and the Baseline Risk Assessment; 

on April 9, 1991, consistent with the Co 
modified are: 1) evaluation of process o effectiveness, implementability, and 

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

of magnitude cost estimates for initial screening of alternatives. 

ewed (for explanatory purposes) as occurring in three 

, the initial screening of the alternatives, and the 

ternatives are typically developed concurrently with the 

rization. This report encompasses both the 

d to the initial screening of alternatives. 

gress on the Remedial Investigation 

are on schedule for submittal to EPA 

t. The three steps that have been 

In this report, the methodology utilized instead assembled alte 

types with the appropriate range of process options being ca 

analysis of alternatives. Therefore, process options are evaluated only on the basis of technical 

implementability 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 

insufficient data available for nonradiological contaminants. This resulted in costs 

identified as "high," "medium," or "low." Cost was not considered a legitimate criteria 

eliminating an alternative at this stage of the screening process. 

on technology 

23 
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The remedial action objectives applicable to Operable Unit 3 are shown in Table ES-1. This 

owed by the Detailed Analysis of Alternatives presentation. 

a1 remedial action alternatives were developed, based on current site 

data, for initial screening with respect to the seven suboperable units identified 

3. These 14 alternatives are: 

Alternative 1 - No Action 

Alternative 

Alternative Removal of Aboveground Contaminants, 

Removal of Aboveground Contaminants, 

Alternative 5 - Mechanical Removal and On-Site Disposal 

Alternative 6 - Mechanical Rem0 

Alternative 7 - Near Term: Te ; Far Term: Mechanical 
Removal and OnSite Disposal 

Alternative 8 - Near Term: Far Term: Mechanical 
Removal and Off-Site Disposa 

Alternative 9 - Groundwater Extraction, Treatment, 

Alternative 10 - Groundwater Extraction, Monitorin 
Discharge 

Alternative 11 - Subsurface Barrier 

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

Alternative 13 - Facility Removal and On-Site Disposal 

Alternative 14 - Facility Removal and Off-Site Disposal 

ABQ/OU3FS/U)Rl-SII 1-19-90 Es-4 24 
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TABLE ES-1 

OPERABLE UNIT 3 REMEDIAL ACTION OBJECTIVES 

Prevent current and future radiation emissions from exceeding 
25 milliroentgen equivalent man (mrem) per year. 

Metals 
Facilities Prevent current and future above-background airborne radiation doses 

and future airborne chemical concentrations from 
to 1x10" cancer risk and/or a hazard index of 0.25. 

h soils or other solid wastes containing uranium 
ter than 35 picocuries per gram (pcigm) [approximately 

50 parts per million (ppm)]. 

Prevent erosion of soil that .would contribute to inorganic and organic 
chemical surface water 
1x10" cancer risk an 

Prevent erosion of 
concentrations of c 
concentrations in ..... ported in Tables 2-3 and 2-4 (FMPC 
action level). 

trations exceeding risk levels of lx104 to 
rd index of 0.25. 

contribute to surface water 
rable Unit 3 from reaching 

Prevent circumstances that may cause le 
groundwater. 

Prevent current and future radiation dos 
from exceeding 25 mrem&ear. 

taminants to 

from soils or wastes 

Perched Prevent releases of radionuclides to the Aquifer resulting in 
Groundwater levels in the aquifer from exceeding total uranium levels of 20 picocuries 

per liter (pCi/l) [approximately 30 micrograms per liter (pg/l)]. 

Prevent releases of inorganic and organic chemicals in ex 
concentrations shown in Tables 2-3 and 2-4 (FMPC action level 

Es-5 25 ~ 
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In this list of alternatives there is a slight difference between Alternatives 9 and 10. In 

perched groundwater that is extracted is routed to a treatment facility for 

els consistent with Applicable or Relevant and Appropriate Requirements 

ternative 10, a monitoring system will regulate water flow, such that perched 

ARARsdictated levels will be routed to a treatment facility, but perched 

allowable criteria will bypass the treatment facility en route to the Great Miami 

River for discharge. The availability and use of a monitoring system to determine Hazardous 

Substance Listbolatile organic compounds content in groundwater (either continuously or in a 

batch system) is still u 

applicable to Hazard0 

tion; this alternative may require modification to be 

tivolatile organic compounds treatment. 

All alternatives that i 

packaging if necessa 

include scrap metal decontaminatiordsalvage as appropriate. Decontamination and 

decommissioning of facilitiesbuildings is not 

purposes of Operable Unit 3. However, re 

underlying contaminated soils has been incl 

(13 and 14). 

site disposal would also include volume reduction and 

ernatives that involve mechanical removal would also 

red a remedial action alternative for 

elected facilities and remediation of the 

rocess option in two of the alternatives 

The alternatives were assembled from screened technologies and process options, and using 

additional data gathered since the alternative development pr 

options judged nonapplicable were. eliminated from the alternat 

remedial action objectives and the general response actions ap 

Chapter 3.0 describes, identifies, and evaluates technology 

Chapter 4.0 describes the assembly of alternatives and defines the 14 alternatives used in the 

initial screening process. 

. . . . , . . . . . , . . . . . . . . . . . . . . . . . 

ter 2.0 identifies the 

gy process options. 

After the preliminary evaluation, each remaining alternative was evaluated as descn 

Chapter 5.0, to ascertain if any could be eliminated from further consideration in 

analysis of alternatives. The alternatives were screened against three general criteria: 

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

ABQDU3FSLDR 1-511 1-19-90 ES-6 26 
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examined for applicability to each suboperable unit. The No Action Alternative was retained 

erable unit to achieve compliance with the requirements of CERCLA 

provides details as to the location, extent, and volume of contamination. 

e effectiveness criterion include: 1) short-term public health protection; 

blic 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 considered for the screening 

evaluation include: 1) 

agency approvals, and neering requirements. J ; ,  .I 

, 2) reliability, 3) maintainability, 4) likelihood of obtaining 

The total cost of an a 

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

vendor information, and conventional costestimating guides) and similar prior estimates 

e final criterion considered. Cost estimates for screening 

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

indirect costs (e.g., engineering, financial, su 

do not warrant substantial effort during the 

Unit 3, it is not yet considered appropriat 

the Feasibility Study, due to the currently 

contaminants. This has resulted in identifymg costs as "high," "medium," or "low" and not 

outside contractor support, contingencies) 

ative screening phase. For Operable 

rder of magnitude costs at this stage of 

a available for nonradiological 

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

considering cost as a legitimate criteria for eliminating an alte 

screening process. 

is stage of the 

For each factor of each criterion, the alternatives were assigne 

through five. A ranking of "one" indicates a particular alternative is least favorable with respect 

to a specific factor (e.g., short-term environmental protection or constructability), while "five" 

represents an alternative that is most favorable for a particular factor relative to 

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 scre 

process and a tabulation of the relative evaluation of the alternatives. 

merical values of one 

Es-7 
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The Baseline Risk Assessment is not complete at this stage of the RUFS. In the absence of a 

ks, the No Action Alternative was ranked low for long-term public health 

tal protection, because the contamination is not removed, treated, or contained. 

he short-term effects of the No Action Alternative are minimal to the public 

ent compared with other remedial actions that disturb the contamination or 

tion activity, the No Action Alternative ranks high for short-term public health 

and environmental protection. The Baseline Risk Assessment will be completed concurrent 

with the Detailed Analysis of Alternatives. Alternatives passing through the initial screening 

will be evaluated for 

to the baseline conditi 

health and environmental protection for direct comparison 

Table ES-2 provides 

proposed alternatives in which the technologies are contained. 

s-reference of technology types with respect to the 

Table ES-3 provides a matrix representation 

which the alternatives were screened. The d 

Chapter 6.0. Chapter 7.0 provides a sum 

screening of alternatives developed in Ch 

alternatives and the suboperable units for 

this screening are contained in 

discussion of the results of the 

. . . . . . . . 

Four alternatives have been eliminated from further analysis based on the results of the initial 

screening (described in Chapter 6.0). Primarily, the basis for r 

is the alternative's total ranking score relative to the No Actio 

of the alternative under consideration is less than the No Acti 

alternative is deleted from further consideration. The excepti is when considering 

a pair of similar alternatives with either on-site or off-site disposal options. If one alternative 

of the pair has a total score lower than the No Action Alternative, but the other has a score 

higher than the No Action Alternative, then both alternatives are retained for d 

This exception is included because at this time in the screening process, it is no 

accurately quantlfy all factors involved in evaluating on-site versus off-site dispo 

eleting an alternative 

e. If the total score 

ive score, then the 

ES-8 ' 28 
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Using this analysis, Alternatives 2, 3, 4, and 11 were screened out and will not be carried 

forward for detailed analysis. The 10 alternatives remaining €or consideration during detailed 

an 

ative 1 - No Action 

rnative 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 

: Temporary Cap; Far Term: Mechanical Removal and 

er Extraction, Treatment, and Discharge 

Alternative 10 - Groundwater Extraction, Monitoring, Treatment, and Discharge 

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

Alternative 13 - Facility Remova 

Alternative 14 - Facility Rem 

. .. . 

ABQ/OU3FS/LDR 1 -S/ll-19-90 ES-11 3 1  
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1.0 INTRODUCIION 

als Production Center (FMPC) is a contractor-operated federal facility for the 

re uranium metals for the U.S. Department of Energy (DOE). The FMPC is 

acres in a rural area approximately 18 miles northwest of downtown Cincinnati, 

uction Area is a fenced tract of approximately 136 acres near the center of the 

FMPC. The villages of Fernald, New Baltimore, Ross, Shandon, and New Haven ar6 all 

located within a few miles of the FMPC (Figure 1-1). 

On July 18, 1986, a 

environmental impacts 

and the U.S. Enviro 

to Executive Order 

statutes and implementing regulations such as the Clean Air Act (CAA); Resource Conservation 

and Recovery Act (RCRA); and Comprehe 

Liability Act (CERCLA). In particular, the 

impacts associated with past and present ac 

investigated so that appropriate remedial 

implemented. The 1986 FFCA was ame 

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

current commitments of the Remedial InvestigatiodFeasibility 

modifying the underlying objectives. The Consent Agreement 

became effective on June 29, 1990. 

mpliance Agreement (FFCA) pertaining to 

th the operation of the FMPC was jointly signed by DOE 

Agency (EPA). The FFCA was entered into pursuant 

707) to ensure compliance with existing environmental 

ronmental Response, Compensation, and 

as intended to ensure that environmental 

he FMPC are thoroughly and adequately 

ns can be formulated, assessed, and 

ent Agreement under Section 120 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 RI/FS 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 RUFS for the FMPC; 

1-1 ABQIOU3FSILDRl -S/Il-19-90 32 
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FIGURE 1-1. LOCATION OF THE FEED MATERIALS PRODUCTION CENTER 33 
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site historical, geological, climatic, hydrogeological, and other environmental settings; Operable 

Unit 3 definition, facility descriptions, and scope; and a general description of contamination 

action objectives and general response actions applicable to 

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

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

Chapter 4.0 describes 

actions discussed in 

remainder of the rep0 

screening process. C 

Chapter 7.0 presents 

Appendix A identifies a comprehensive list of potentially applicable or relevant and appropriate 

requirements (ARARS). 

action alternatives required to address the general response 

describes the 14 alternatives that are the basis for the 

.O identifies the methodology used in the alterative 

details of the initial screening of alternatives, and 

the alternatives to be retained for detailed analysis. 

1.2 APPROACH AND OBJECTIVES 
The RI/F'S for the FMPC initially was desi 

various environmental media that could 

at the FMPC. The purpose of the Re 

extent of any release, or potential thereof, of hazardous or rad' 

ress the entire site and to focus on 

pacted by past and present operations 

n (RI) is to determine the nature and 

tances and to gather 
. ..... 

the necessary data to support the evaluation of remedial action 

Study (FS). 

s in the Feasibility 

The FS phase of the RID3 is designed to develop and evaluat medial action alternatives and 

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

environment from releases or potential releases of hazardous or radioactive sub 

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

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

ABQIOU3FSRJ)Rl-Slll-19-9O 1-3 34 
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A Work Plan for the site-wide RI/FS, based on the requirements of the FFCA, was originally 

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

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

prepared for the site-wide RI/FS provided the overall technical approach, 

ber of investigative areas, developed objectives for each of the specified 

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

the RI activities. The Work Plan also involved the preparation of a number of detailed plans 

e followed in the completion of the RI/FS for the FMPC. 

These plans included. 

n 
Data Management Plan 
Quality Assurance Project Plan 

. . . . . . . . 

The Sampling Plan, which was submitted in 

Plan, contained objectives, sampling locatio 

988 in conjunction with the R E S  Work 

pling 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 

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

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

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

thereby allowing the remedial action process to proceed to completion for the 

or problematical units, while data collection and analysis continued for other o 

Rrn. Several 

1-4 35 
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There are five operable units: 

Operable Unit 1 - Waste Pits 1 through 6, Clearwell, and Bum Pit 
able Unit 2 - Other Waste Units 
able Unit 3 - Production Area and Suspect Areas 
ble Unit 4 - Silos 1, 2, 3, and 4 
ble Unit 5 - Environmental Media 

k Plan, and more specifically, the Sampling Plan was developed prior to the 

formulation of the operable units for the FMPC, no operable-unit-specific sampling plans were 

prepared. Areas cove 

contamination of the 

unit may indicate the 

the focus of the RI r 

and lateral extent of 

ble Units 1 through 4 are considered sources for possible 

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

n adjacent operable unit as a potential contributing source, 

present data identifying that source and define the vertical 

thin the boundary of that operable unit. 

The RI report for Operable Unit 5 will address the Great Miami Aquifer that underlies the 

source operable units, surface water draina 

operable units, and any remaining soil cont 

reports. The net effect of the Eve RI re 

extent of contamination and a detailed a 

y carry contamination from those 

not included in the other operable unit RI  

o provide a complete description of the 

rious sources. 
. . . . . . . . . . . . . . . . 

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

objectives: 

Identify and characterize any sources of potential ra 
contamination. 

Determine the nature and extent of any radiological and chemical 
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. 

36 
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SCALE OPERABLE UNIT 1 
INCLUDES REGIONAL OPERABG UNIT 2 

0 600 1200 FEET OPERABLE UNIT 3 GROUNDWATER, SURFACE 
WATER, SOILS. FLORA 
AND FAUNA. OPERABLE UNIT 4 

OPERABLE UNIT 5 - 

--._______ - - 
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Conduct health risk assessments and environmental impact studies to 
assess the risk associated with any confirmed contamination at or 
emanating from the site. 

lop, validate, and apply various site models to augment the current 
anding of the site environment. 

de the data necessary to perform the screening and detailed analysis 
edial alternatives during the FS. 

The objectives of the FS are to use the Remedial Investigation information to support an 

informed risk manage 

a given site. The obj 

remedial alternatives 

subsequent detailed a 

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

regarding which remedy appears to be most appropriate for 

tial Screening of Alternatives report was to evaluate all 

c criteria in order to select appropriate alternatives for the 

e evaluation criteria used were effectiveness, 

1.3 SITE BACKGROUND 

Operable Unit 3 encompasses the soils and 

Production Area, as well as metal scrap pi1 

of Production Area facilities. This opera 

The following discussion relates specifica 

groundwater within and underlying the 

e Production Area and a limited number 

ncompasses 10 specific suspect areas. 

nd processes affecting Operable Unit 3. 

1.3.1 Site Description 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 integr 

operations in conformance with AEC Orders in the early 1950s. In 1951, National Lead 

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 eve 

until January 1, 1986. Westinghouse Materials Company of Ohio (WMCO), a w 

subsidiary of Westinghouse Electric Corporation, then assumed management res 

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

38 
1-7 



FMPC-0312-5 
November 19, 1990 

The pilot plant was completed in 1951 and was the first operational facility at the FMPC. 

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

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

lant 8), the sampling plant (Plant l),  and the refinery (Plant 2/3) began 

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

operational in 1954. A diagram of the existing FMPC Production Area layout is 

provided in Figure 1-3. 

Production peaked in 

A product decline b 

consideration was giv 

minimized. The sta 

1972 to 538 in 1979. 

requirements. Production levels significantly increased and there was a rapid staff buildup in 

many areas for several years. Impleme facilities restoration program followed. 

Production ceased in the summer of 1989 to 

Currently, the FMPC remains in an inactiv 

res tor at ion activities continue. 

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

a low in 1W5 of about 1230 mtu. During the 1970s, 

the FMPC; therefore, capital improvements and staffing were 

peaked at 2891 in 1956, slowly declined from 662 in 

C began planning to accommodate increased production 

lant resources on the restoration program. 

owever, the environmental studies and 

A variety of chemical and metallurgical 

manufacture of uranium products. During the manufacturing 

compounds were introduced into the FIvlPC processes at seve 

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. 

ilized at the FMPC for the 

gh solvent extraction 

1-8 

Uranium metal was produced by reacting uranium tetrafluoride and magnesium 

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

metal to yield a purified uranium ingot. 

39 
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From 1953 through 1955, the FMPC refinery processed pitchblende ore from the Belgian 

Congo. Pitchblende ore contains all daughter products of the uranium decay chains, and is 

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

Beginning in 1956, the refinery feedstock consisted of amval at the FMPC. 
trates (yellowcake) from Canada and the United States. Canadian concentrates 

after 1960. In the production of these concentrates, most of the uranium 

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

that varied with the process. The facilities involved in the handling, storing, and processing of 

pitchblende ore and 

raffinate building, P1 

(west end), the metals dissolver, the hot 

Small amounts of th 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 DOE’S thorium 

repository for a variety of thorium materials. 

Solid waste materials associated with urani 

steel drums, awaiting further processing o 

include oils, sludges, contaminated comb 

tetrafluoride or thorium tetrafluoride, a 

on various pads and in warehouses within the Production Are 

Contents of deteriorated drums are repackaged. Other waste 

contained surfaces, include spent degreasing solvents and poly 

(PCB)-contaminated material. 

production are currently stored on site in 

osal at approved facilities. These wastes 

ake, off-specification uranium 

trioxide. The drums have been placed 

red in drums on 

Leachate from the Production Area and other site areas can potentially migrate through the 

glacial overburden to the regionally important Great Miami Aquifer, which underlies the site. 

This aquifer serves as a principal source of domestic, municipal, and industrial w ut 

the region. The glacial overburden is the region that extends from the surface 

and consists of an unconsolidated, heterogenous mixture of clay, sand, gravel, a 

varies in thickness. 

1-10 4.1 
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Liquid waste effluent generated from FMPC process operations is sent to a general plant sump 

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

). The main effluent line to the Great Miami River is the permitted discharge 

ater from the FMPC. The discharge is regulated by a National Pollutant 

nation System (NPDES) permit and DOE Orders, with compliance monitoring 

anhole 175 before the effluent leaves the site boundary. 

1.4 OPERABLEUNIT3 

Operable Unit 3 en ral suspect areas and the Production Area, which is bounded 

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

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

specific suspect areas. 

. .  

The Operable Unit 3 study addresses surfa 

chemical contamination of soils and perch 

activities, whether within or outside the a 

It also includes the scrap metal piles an 

overlying the former drum baling area. A basic assumption of the Operable Unit 3 study is 

that WMCO's RCRA Closure, Spill Prevention Control and 

Management Practices plans will address any activities that are 

underground storage tanks, aboveground drums, and buildings, 

underground piping. The decommissioning or demolition of 

action that could generate potential releases to the environ 

decommissioning/demolition decision is made, DOE will comply with the provisions of 

low surface radiological and hazardous 

ater attributable to Production Area 

by the Production Area security fence. 

eous discarded materials and equipment 

to repairs of active 

CERCLA, the NCP and the Consent Agreement. 

The suspect areas encompassed by Operable Unit 3 are specific areas, outside t . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . 

Area but within the F " C  property and/or right-of-way, where past activities may hav; . . . . . . . . . . . . . . . . . . . . . . €ed . . . . to 

an environmental release from facilities to the soils and perched groundwater, or to a$:facility . . ... . ... . . 

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

. . . . . . . . . . . . . . . . . . . -. ...::. 

ABQIDU3FSLDR.l-SII1-19-90 
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in the case of the sewage treatment planthicinerator area. The 10 suspect areas currently 

being addressed under Operable Unit 3 are: 

within the east K-65slurryline 
Main effluent line 

to Manhole 175 pipeline Rubble mound west of the 
K-65 silos 
Rubble mound south of the 

administration K-65 slurry line 

Sewage treatment plantricinerator corner of the pit area 
building site Rubble mound in the northeast 

area 

Detailed descriptions areas are given in Section 1.4.4. 

Because data on the 

Unit 3 were limited 

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

analytical data. A more specific list of 

will be provided in the RI. 

.of Hazardous Substance List constituents in Operable 

report was written, lists of possible contaminants in 

nd radiological contaminants at the site 

Due to the complexity of the various cont 

and utility lines, it is difficult to address 

area-by-area basis. For this reason, contamination problems within Operable Unit 3 are 

categorized into seven distinct suboperable units (SUs). Simil 

into the appropriate suboperable unit and screening of altern 

problem type, rather than on each specific area. This techniq 

assessing the effectiveness and implementability of an alterna 

suboperable unit. Costs will be addressed separately for eac 

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

comparison for each applicable alternative for a particular suboperable unit. 

nes and surrounding structures, facilities, 

opment and screening on an 

ted areas are grouped 

ducted based on the 

The seven suboperable units are: 

Suboperable Unit A: Open field areas with limited access to 
contaminated soils 

4 3  
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Suboperable Unit B: Open field areas with good access to 
contaminated soils 

. . . . . . . . . 
perable Unit C Soil contamination under facilities 

erable Unit D: Soil contamination under facilities designated for 

perable Unit E Aboveground contaminants 

Suboperable Unit F Perched groundwater contamination 

ils surrounding transfer lines 

For each of these su , several specific areas have been identified. Detail on 

n to suboperable units is provided in Chapter 6.0. 

1.4.2 Production Area Overview 

The production- of uranium metal products at the FMPC involved a series of chemical and 

metallurgical conversions that occurred in ni 

A number of other buildings on the site h 

had a distinct purpose, resulting in signifi 

forms, and types of individual conveyan 

of the facilities. 

alized plants within Operable Unit 3. 

ort operations. Each of these facilities 

in the process operations, chemical 

ntainment units associated with each 

To better focus the investigation of this complex production n 

technical framework, the Production Area was separated into 

(Figure 1-4), which generally include the following principal 

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 activities were involved. 
Activities were limited to the central distribution station for petroleum 
products, vehicle maintenance, and the plant electrical substation. 

Southwest Quadrant (Plants 2/3, Plant 8, and General Sump) - 
Principal processes included uranium digestion in the refinery, uranium 
recovery and oxidation, and waterbastewater treatment. 

4 4 
A B ~ U 3 F S ~ R 1 - 5 / 1 1 - 1 9 - 9 0  1-13 



586 

FMPC-03 12-5 
November 19, 1990 

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

(Plant 1 and Drum Storage Pad) - Principal 
ghtly enriched uranium processing; uranium compound 

g; materials sampling, analysis, and storage; and drum reconditioning. 

(Plant 9, Decontamination and Decommissioning 
Building, Boiler Plant, Tank Farm, and Metal Scrap 

Pile) - Principal activities included special uranium products casting; 
uranium heat treating, machining, and decladding; thorium processing; 

mmissioning of equipment; equipment 
rage and metal scrap storage; and site 

of each quadrant, as well as a listing of 

potential contaminants within each sector. This contaminant listing was developed from 

documented activities at the site and is 
Preliminary nonradiological contamination d esented where available. Complete details 

on contamination types and levels will be 

Existing data indicate that the dominant 

summarized in Section 1.4.6 and details 

resentative of possible contamination. 

the Operable Unit 3 RI Report. 

is uranium. This information is 

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

1.4.3.1 Southeast Quadrant 

The southeast quadrant (Figure 1-4) is located on the southe 

It includes Plants 4 through 7, the main electrical substation, 

building. 

e Production Area. 

agekeavy equipment 

Plant 4, the green salt plant, produced uranium tetrafluoride (green salt) from uranium trioxide 

through a reduction-hydrofluorination process, and blended and packaged deplet 

for transportation to the metals production plant. Plant 4 also reprocessed black oxi 

enhance its reactivity for other processing. 

ABQIOU3FSILDRlJII 1-19-90 1-14 45 
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Plant 5, the metals production plant, reduced uranium tetrafluoride with magnesium in an 

ce furnace to produce high-purity uranium metal derbies. Some derbies were 

induction furnaces, molded into ingots, and cropped into billets before 

Plant 6, the metals fabrication plant, or Plant 9, the special products plant. 

ere shipped directly to various DOE sites. 

Plant 6, the metals fa 

strength and grain st 

tubes of uranium were 

inspection and ship production sites. Flat ingots were surface machined and 

inspected. Resultant turnings were crushed, pickled, briquetted, and recycled to 

the casting operations in Plant 5. Preliminary sampling data shows chlorinated organics under 

Plant 6 from 4 to 4.5 feet below floor leveL 

, heat treated uranium metal billets to improve their 

ration for extrusion into tubes at other sites. Extruded 

, heat treated, and machined into finished elements for 

.. . 

Plant 7, the hexafluoride reduction plant, w 

hexafluoride to uranium tetrafluoride in a 

it was shut down in 1956. It is currently 

warehouse principally for drums of uranium tetrafluoride and a few drums of residue from 

Plant 4, the green salt plant. 

for the conversion of uranium 

on, and was used for this purpose until 

urplus facility, and is used as a storage 

This quadrant also includes the main electrical substation, the 

a water tower, a new warehouse, a new receivingbspection bu 

in-vivo building, and the heavy equipment building. None of t 

process operation or uranium handling facilities, and there are 

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

around the garage and heavy equipment building. 

ruck weigh station, 

ervice building, the 

are production 

production wastes 

Table 1-1 lists the expected or potential types of contamination based on the ope 

history of the southeast quadrant. 

1-16 47 
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1.4.3.2 Southwest Quadrant 

drant Figure 1 4 )  is located on the southwest side of the Production Area. 

general types of facilities within the southwest quadrant: operating plants, 

d support areas. Plant 2/3, the refinery, is a large-scale chemical operation 

he following processes occurred: digesting enriched uranium scrap residues in 

uce a uranyl nitrate feed solution, solvent extraction and purification, 

concentration of the purified uranyl nitrate solution by evaporation, and thermal denitrification 

to uranium trioxide. 

were converted to nit 

within Plant 2 from 6 

released during the dissolution and denitrification steps 

in the process. Chlorinated organics have been found 

r surface. In addition, soil samples have shown 

rinated organics, and polycyclic aromatic hydrocarbons 

drums north of Plant 2. Cadmium, silver, lead, PCBs, 

n-nitrosadiphenylamine, tributyl phosphate, and pthalates have been found in the same location 

in the first foot of samples. 

At Plant 8, the recovery plant, enriched res 

off-site facilities were processed to rem 

being sent to the refinery, Plant 2/3, for, 

radioactive waste slurries were filtered within Plant 8. Residues were also dried in the Plant 8 

furnaces, materials were milled and sorted, and extensive thorium processing was performed. 

crap generated on site or received from 

graphite, and tramp material before 

OIL Also, large volumes of low-level 

The pilot plant is the original FMPC process facility where 

pilot tested before scaling up for actual production. Process 

principally in the pilot plant and the laboratory. Portions of t 

refurbished for the production of uranium tetrafluoride from 

operations occurred 

The FMPC hazardous waste bulk storage tank container facility is also located in 
the pilot plant tank farm. The facility consists of two empty 10,000-gallon tanks 

contained spent degreasing solvents. 

1-17 
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TABLE 1-1 

OPERABLE UNIT 3 POTENTIAL CONTAMINANTS - 
SOUTHEAST QUADRANT 

Plant 6 Ammonia 
Uranium Dioxide Uranium Tetrafluoride Freon 
Uranium Trioxide ThOrium Thorium 
Hydrofluoric Acid Nitric Acid Techne tium-99 
Ammonia 
Uranium Tetrafluoride Main Electrical Substation: 
Black Oxide PCBs 
Calcium Fluoride 

GarageiHeavv Eq uiDmen t 
Plant 5: Building: - 

Uranium Tetrafluoride Petroleum, Oils, and 
Magnesium Fluoride Chlorinated Organics Organics 
Magnesium PCBs and Organics Uranium 
Black Oxide Uranium Compounds 
Graphite Benzene 
Uranium Ethylbenzene 
Hydraulic Oil Xylenes 
Degreasing Solvents Paints 
PCBs and Organics Solvents 
Associated with 0 ther Lubricants 

Machining and Calcium Fluoride 
cutting o i l  Uranium Hexafluoride 

Other key facilities in this quadrant are: 

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

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

. . . . . . . . . 

Incinera 

Refinerysump 
Green salt warehouse 
Pilot plant/ammonia tank 
Underground tanks/drum s 
immediately south of pilot 
building 
Pilot planthhorium warehouse 
radiographic facility 
Ammonia dissociator building 

ABQDU3FsILDR I -5D1-19-9O 1-18 49 
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There are also approximately 85 aboveground tanks located throughout this quadrant. Most 

njunction with the operations in Plant 2J.3 and the raffinate water treatment 

d concentrations of cadmium, lead, nickel, zinc, and PAHs have been found in 

t of soil samples taken east of the laboratory. Around the pilot plant tank farm, 

chlorinated hydrocarbons, diinzofuran, PCBs and PAHs have been found in the first foot of 

soil samples. In the s 

cadmium(s). 

samples from 9.5 to 10.5 feet show PAHs, PCBs, and 

Table 1-2 lists the exp 

history of the sout 

tial types of contamination based on the operations and 

1.4.3.3 Northeast Quadrant 

The northeast quadrant (Figure 1-4) is locat 

It contains a wide variety of facilities and 

former drum baling area, the graphite fu 

(Plant 9), the maintenance building, the 

decommissioning building, and various storage pads and warehouses. 

northeast corner of the Production Area. 

eas, including the metal scrap pile, the 

area, the special products plant 

tank farm, the decontamination and 

The decontamination and decommissioning building and pad ar 

decontamination and disposal activities. Materials were clean 

possible, or placed on the metal scrap pile. The metal scrap p 

material, with some aluminum, copper, brass, and nickel. Wi 
various discarded scraps and materials, and abandoned vehicl 

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

consists of ferrous 

were used to dispose of these contaminated items. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . 

The maintenance building includes various nonprocess, storage, and support areas. 

to the maintenance craft shops, this building housed the plant stores and receiving ar 

Drummed solvents, lubricants, oils, and gas cylinders are currently stored in a drum 

pad located north of the maintenance building. The pad has no curb or sump for containment. 

A E Q D U ~ ~ R I - S I I  1-19-90 1-19 
50 



FMPC-03 12-5 
November 19,1990 

TABLE 1-2 

OPERABLE UNIT 3 POTENTIAL CONTAMINANTS - 
SOUTHWEST QUADRANT 

Hot Raffinate Building 
Radium-226 

Nitric Acid Black Oxide 
Tributyl Phosphate Uranyl Nitrate 
Kerosene Hydraulic Oil 
Sodium Carbonate 
Uranium Trioxide 
Black Oxide Pilot Plant Warehouse: 
Sulfuric Acid 
Oxides of Nitrogen 
Radium 
Cadmium 
di-n-propylnitrosamine 
Chlorinated Organics 
PAHS 
n-nitrosadiphenylame 
Pthalates 
Lead 
Silver 
PCBs 

Plant 8 
Uranium Residues and Scrap 
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 

um Salts 

Pilot Plant: 
Uranium Hexafluoride 
Uranium Tetrafluoride 

Thorium and Thorium 
Compounds 
Uranyl and Thorium 

Nitrates 
Nitric Acid 
Barium Salts 
Magnesium and Magnesium 
Salts 
Kerosene 
Tributyl Phosphate 
Sodium Hydroxide 
Technetium-99 
Hydraulic Oil 
Degreasing Solvents 
PCBS 
Organics associated with 

Molten Salts 
machining and cutting oils 

General SumD: 
Sodium Hydroxide 
Sodium Chloride 
Lime 
Ammonia 
Thorium and Uranium 

Calcium Hydroxide 
Magnesium Hydroxide 
Calcium Carbonate 
Flocculating Agents 

Residues 

Laboratow: 
PCBS 
Pesticides 
Analytical Reagents 
Process Chemicals 
Cadmium 
Lead 
Nickel 
zinc 
PAHS 
Out of Specification 

Plutonium 

PCBS 
PAHS 

ABQ/OU3FS/LDR 1-Sn 1-19-90 1-20 
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Soil . . . . . samples . . . . . . . . . . . . . . . . . taken north of the maintenance building show above background concentrations of 

dmium, beryllium, magnesium, nickel, and chlorinated organics. Soil samples 

maintenance building show above background concentrations of PCBs, 

cs, cadmium, nickel, beryllium, mercury, zinc, molybdenum, and magnesium. 

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

soil above background concentrations of PCBs, chlorinated organics, PAHs, pthalates, 

dibenzofuran, lead, ca 

beta-hexachlorocycloh 

zinc, silver, magnesium, mercury, benzyl alcohol, and 

The boiler plant area 

the site (e.g., sanitary, 

steam). Air is used for running instrumentation and processes in the plant. Fuel gas is used in 

the various plant furnaces. Steam is used pri 

turbines in cise of a power or motor failure. 

of water throughout the plant. Water is pu 

ment and distribution systems for the "process fluids" for 

ling water; plant and instrumentation air; fuel gas; and 

r heating, but also powers the backup 

turbines supply emergency backup pumping 

sumps, tanks, and other retainers to the 

general sump and the water process facili t. 

Plant 9, the special products plant, accomplished the following functions: machining uranium 

metal ingots for extrusion, casting derbies into large-diameter ingots, and chemically decladding 

copper layers from unirradiated uranium fuel cores. These fu 

Plants 5 and 6, but on .a smaller scale. Plant 9 was converted 

changes to directly support site operations. Most recent activit 

and salt cleaning, remelt operations, machining uranium metal i 

chemically decladding cover layers from unirradiated uranium 

outside the southeast corner of Plant 9 has shown elevated concentration of chlorinated 

organics consisting of 1, ldichloroethene, 1,2dichloroethylene, l , l ,  1-trichloroetha 

trichloroethene, and tetrachlorethene. 

also conducted in 

rs due to program 

derby production 

for extrusion, and 

res. One soil sample 

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

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

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

ABQ/OU3FSWRl -S/l1-19-W 1-21 52 
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tributyl .................... phosphate. The original tank farm was expanded in the 196Os, with several 

reafter until 1985, when a major rebuild was started. The tank farm’s 

hold hydrofluoric acid) were completed and the tanks are presently empty. 

ivities and system functional checks were never run on the tanks. 

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

history of the northeast quadrant. 

This quadrant (Figure in the northwest corner of the Production Area. The 

cipally used for warehousing and storage. Plant 1, the 

storage pad are the principal facilities in this quadrant. 

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

mound consisting of discarded construction rub 

Current activities in the northwest quadrant orage of approximately 68,OOO drums and 

containers of thorium and uranium residue 

the number of drums in a given area is s 

needed at some date to establish a new baseline. Prior activities included: 

due to major drum relocation activities, 

erable variation. An inventory will be 

Shipping, receiving, storing, milling, and classifying depleted, normal, and 
enriched uranium materials 

: Reconditioning of steel drums for reuse and baling of d 
drums for salvage 

Open unirradiated fuel pins containing enriched uraniu 

Sampling and analysis of incoming materials and the st 
other materials awaiting off-site shipment 

A soil sample at 1 to 2 feet beneath surface level near the shot blaster area (imme 

of Plant 1) shows trichloroethene and cadmium concentrations above background level 
....... ...... ....... . . . . . .  ........ ....... ....... 
................. . . . . . .  ....... ......... ..... ....... ........ . . . . .  ....... ....... ......... 
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TABLE 1-3 
OPERABLE UNIT 3 POTENTIAL CONTAMINANTS - 

NORTHEAST QUADRANT 

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

Uranium Tetrafluoride 
Nitric Acid 
Hydrofluoric Acid 
Thorium 
Copper Compounds 
Machine Oils and Solv 
Graphite 
Uranium and Uranium 

Thorium and Thorium Compounds 
Magnesium and Magnesium 

1,1 -Dichloroethene 
1,2-Dichloroe thylene 
1, 1,l -Trichloroethane 
Trichloroe t hene 
Te t rachlorethene 
Manganese 
Molten Salts 
Zirconium 
Hydraulic Oil 

Compounds 

Fluoride 

/ 

Maintenance Building: 
PCBs 
PAHS 
Solvents 
Paints 
Uranium and Uranium Compounds 
Thorium and Thorium Compounds 
Cadmium 
Nickel 
Beryllium 
Mercury 
Zinc 
Molybdenum 
Magnesium 
Chlorinated Organics 

Thorium Warehouses: 
Thorium and Thorium Compounds 

Tank Farm: 
Ammonia 
Potassium Hydroxide 
Hydrochloric Acid 
Hydrofluoric Acid 
Potassium Fluoride 
Calcium Fluoride 
Ammonium Hydroxide 
Anhydrous Hydrogen Fluoride 
Nitric Acid 

utyl Phosphate 
rosene and Other Organics 

D&D Facilitv: 
'um and Uranium Compounds 

rium and Thorium Compounds 
m Hydroxide 

Drum Baling Area 
PCBs 
Asbestos ................... 

Lead 
Cadmium 

....... 

Nickel 
zinc ........ 

Silver 
Magnesium 
Mercury 
Benzyl Alcohol 
Be ta-hexachlorocyclohexane 
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Table 1-4 lists the expected or potential types of contamination based on the operations and 

rthwest quadrant. The excavated soils 6-om RCRA sampling activities (shown 

g of chemical warehouse) are excavated soils suspected to be RCRA waste. 

re stored in the chemical warehouse until RCRA classification has been 

TABLE 1-4 

3 POTENTIAL CONTAMINANTS - 
ORTHWEST QUADRANT 

Plant 1 Ore Silos: 
Uranium Dioxide 
Lead 
Graphite 
Uranium and Uranium 

Compounds 
Thorium and Thorium 

Compounds 
Magnesium and Magnesium 

Fluoride 
Copper and Copper 

Compounds 
Trichloroethene 
Cadmium 
Hydraulic Oil 
Paint 
Solvents 

Pitchblende 

Plant 1 Drum Storage Pad: 
Thorium and Thorium Compounds 

ranium and Uranium Compounds 

Chemical Warehouse: 
Bulk Chemicals 
vated Soils (from RCRA Sampling 
ties) 

Quonset Huts: 
Thorium and Thorium Compounds 
Uranium a Compounds 

1.4.4 Susuect Areas 

Suspect areas are those areas suspected of having contaminatio t activities or that 

were identified as contaminated through field testing within the FMPC property boundary but 

outside the Production Area. Specifically, these areas are: three rubble mounds 

K-65 slurry line, the main efnuent line, the Clearwell to Manhole 175 pipeline, t 

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

flagpole area near the old administration building site. (Note: The K-65 slurry line 

the Clearwell to Manhole 175 pipeline are enclosed in a covered trench at the 1 

"6" on Figure 1-5.) 

ABQIOU3PSILDRI-Sfll-19-90 1-24 55 
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There are three locations where rubble has been placed on the land surface outside of the 

. One mound is west of the K-65 silos along the east bank of Paddys Run. 

e mound is located approximately halfway between the K-65 silos and the 

The third mound is just outside the northwest corner of the Production 

scoping of Operable Unit 3 identified the site of the second rubble mound as a 

suspected rubble mound (from site worker testimony). Although still identified as a rubble 

mound in this report, physical inspection at the location of the second rubble mound (south of 

the K-65 slurry line) h 

previous spill from th 

evidence of rubble. This site is most likely the location of a 

Initial RI data shows 

mounds are below acc 

all three mounds have inorganic and volatile organic contamination. In the first mound, 

additional semivolatile organics and cyanide w 

characterization, this information will be in 

ants in all three mounds. The first and second 

The third mound is above acceptable levels. In addition, 

covered. Upon completion of the RI 
into the Feasibility Study. 

The K-65 slurry line is located within a 2. 

runs from the K-65 silo site into the Pro 

boundary. Preliminary soil and sediment samples from areas adjacent to this line show the 

presence of radioactive materials. A work plan is being prepared to address the additional 

sampling and analysis required to characterize the K-65 slurry li 

, concrete trench 1500 feet long that 

e security fence is considered the east 

The main effluent line connects Manhole 175 at the sewage tr 

Miami River. Testing to date has indicated no contamination; 

of the line has discovered two possible dislocated joints betwe 

proposed that the line be repaired through the insertion of a sealing liner. 

nt to the Great 

nghouse testing 

9 and 180. It is 

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

water runoff that enters the Clearwell. Sampling and analysis has not been completed 

this line. 
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The sewage treatment plant/iicinerator area is located due east of the southeast corner of the 

Sample data have shown uranium contamination of the soil around the 

g and the east and south sides of the sewage treatment plant. Surface soil 

he incinerator building have shown low concentrations of l,l,l-trichloroethane. 

The buffer zone is the area that lies between the fence on the east side of the Production 

Area and the east FMPC site boundary fence. An area approximately 1200 feet by 300 feet in 

the buffer mne  on th 

the soil. 

the Production Area has shown uranium contamination in 

The fire training area 

Production Area be 

area indicates radioactive, as well as organic and hazardous waste list contaminants. Soil 

samples have shown chlorinated organics, 1,1, 

and tetrachloroethane in concentrations of 2. 

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

fence and the FMPC property boundary. Testing in this 

oroethane in concentrations of 2.88 mgkg, 

As originally identified, an area around th 

building was thought to have a buried co 

was determined that this area is not contaminated, nor has evidence of a buried container been 

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

administration building. This location is approximately 100 yar 

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

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

number "4" on Figure 1-5, but only the flagpole area on the 

is still being investigated for possible contamination. 

ont of the current administration 

nk or vault) of radioactive wastes. It 

he fire training area. 

e Production Area 

1.4.5 Production and Additional Suspect Areas Work Plan 

The Production and Additional Suspect Areas Work Plan (ASI/IT 1989) detailed 

perched groundwater sampling plan. The plan specified both systematic boring, on a 

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

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

mples were used to identify and characterize the hazardous and radioactive 

nation in Operable Unit 3. 

gy consisted of collection of soil samples for analysis from each six-inch interval 

in the borings as they were drilled. The boring were advanced until they reached a depth of 

20 feet or had penetrated a saturated sandy interval containing perched groundwater. When a 

saturated interval was g was terminated at the bottom of the saturated interval, 

and a two-inch diamet oride well screen and casing was installed in the boring. 

When a piezometer w 

Monthly water level 

estimate contaminati 

ater samples were collected for total uranium analysis. 

still being taken. Analysis of boring logs was utilized to 

This Initial Screening of Alternatives for 

results from sampling data. Additional 

progress, as part of the work plan (ASUrr 

3 report is based on current analytical 

ties yet to be performed, or currently in 

Soil and groundwater sampling a cess line between the 
Clearwell and the general sump 

Soil and groundwater sampling adjacent to other underground pressurized lines 

Soil and groundwater testing on the main effluent line between Manholes 179 
and 180 . .  

Additional Hazardous Substance List sampling as curren in the 
Facilities Test Program 

Characterization of facilities designated for possible de 

Contamination sampling of scrap metal piles and abandoned equipment 

1.4.6 General DescnDtion of Contamination 

Operable Unit 3 contamination is generally uranium contamination of soils and perche 

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

abandoned equipment and materials contain low levels of uranium contamination. 
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other Hazardous Substance List contaminants are present within Operable Unit 3, uranium has 

minant to date. All contaminants, however, will be 

Current RI data show that the majority of soils containing uranium exceeding acceptable 

residual concentration levels [SO parts per million (ppm), see Section 2.1)] are located in the 

top 1.5 feet of surfici 

Production Area s 

ith respect to surface area, approximately 50 percent of the 

m contamination exceeding these levels. 

Significantly high u 

These high concen 

this are the south-central and north areas of Plant 6 in the southeast quadrant. Within these 

areas, uranium concentrations approach 90, in north Plant 6 and 7,000 ppm in south 

central Plant 6. Table 1-5 details locations, 

Production Area. 

tion levels are found throughout the Production Area. 

minantly between 200 and 500 ppm. Two exceptions to 

d extent of uranium contamination in the 

Additional contaminants that are likely t 

perched groundwater sampling at concentrations above background levels. These contaminants 

are magnesium, thorium, and manganese contained in the northeast quadrant; and magnesium 

and thorium contained in the northwest quadrant. Both the so 

contain thorium, with the southwest quadrant also containing r 

quadrant containing technetium-% at levels above background; 

sampling data is not yet available in these areas. Full radiologi 

completed for all samples taken in Operable Unit 3. Samplin 

significant in some areas. Table 1-6 shows available data on the isotopic distribution of those 

ils were discovered through RUFS 

southeast quadrants 

nd the southeast 

areas with signifcant amounts of contamination. . . . . . . . . . . . . . . . . . . . . . 

Contamination data currently available for suspect areas comes from the FMPC 

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

contains surficial total uranium contamination between 50 and 200 pprn over a s 

1, 1, l -  trichloroethane, 1,l dichlorethane, 1,l dichlore t hene, et hylbenzene, tetrachloroethane, 
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TABLE 1-5 

OP-ERABLE UNIT 3 URANIUM CONTAMINATION IN SOIL WITHIN THE PRODUCTION AREA 

Vortheast Quadrant 

. . . . . . . 

= Contamination Greater than 200 ppm 

A 
I = Contamination Less Than 50 ppm 

Contamination Between 50 and 200 ppm 
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toluene, and xylenes at levels above background. The sewage treatment plantfincinerator area 

quantity of surficial soils with total uranium levels between 50 and 200 ppm. 

ntamination above 200 ppm occurs in a small area in the southwest comer of 

ent plant/incinerator area. Chapter 6.0 provides a detailed discussion of the 

contamination and sources. 

1.4.6.2 Contamination of Perched Groundwater 

Approximately 80 perc 

contained measurable um contamination. Plumes significantly exceeding uranium 

concentration levels gr 

values are predomina 

exceptions are locate 

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

ranges of uranium contamination in the perch 

all contaminated locations, but rather, a rep 

used for ranges signify quantities of uraniu 

clean-up level of 30 pg/l. 

undwater samples taken from the Production Area 

micrograms per liter (pg/l) have been recorded. These 

pg/l and 50,OOO pg/l, but two exceptions exist. The 

6 and at the south end of Plant 9, with uranium 

undwater. The areas defined do not signify 

of the contamination. The numbers 

ation and have no reference to the 

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

In addition to uranium, other chemicals that have been detected in perched groundwater are: 

Dichloroethene and trichloroethene near Plant 2/3 and Plant 9 

Chlorinated organics and benzene related compounds at 
40 pg/l, total xylenes estimated at concentrations of 300 
acetate and 4-methyl-2-pentanane at concentrations less 
garage 

Above background level concentrations of magnesium, anese, molybdenum, 
aluminum, and vanadium northeast of the decontamination pad 

Low levels of selenium east of B Street ........................ 

...... 

Both the southwest and southeast quadrants contain thorium, with the southwest qua 

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

background; however, nonradiological sampling data is not yet completed in these are 

Chapter 6.0 provides a detailed discussion of perched groundwater contamination and sources. 
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TABLE 1-7 

OPERABLE UNIT 3 
. . . . . . . . . . . . . . . . 

PE UNDWATER URANIUM CONTAMINATION WITHIN THE PRODUCTION AREA 

LEGEND: ..... 

= Contamination Greater than 50,000 rg/I 

A 

0 
= Contamination Between 10,000 pg/I and 50,000 p g /  

= Contamination Less than 10,000 rs/I 

. . . . . . . . . 

1-33 



586 
FMPC-03 12-5 

November 19, 1990 

1.4.6.3 Contamination Related to ScraD Metal and Discarded Eauiumenthfaterials 

rap metals are found in both the northeast and northwest quadrants. Reported 

ation levels are relatively low. Additional testing is targeted for 

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

primarily in the former drum baling area. A detailed inventory of these materials has not been 

performed, but prelimi """ 

contaminated with 1 

scrap transformer carc 

ns have identified vehicles and scrap construction equipment 

ium, as well as asbestos and possibly PCB-contaminated 

. . . . . . . . . . . . . . . . . . . . . 
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2.0 INTRODUCTION TO SCREENING OF ALTERNATTVES 

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

a1 action objectives specifying the contaminants and media of interest, 

ays, 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 infomation, and 

site-specific, risk-relate 

The second step is to 

containment, treatmen 

may be taken to satis 

ARARS for the site. 

1 response actions for each medium of interest defining 

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

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

586 

The third step is to identify and screen the 

action to eliminate those that cannot be imp 

applicable to each general response 

technically at the site. 

The fourth step is to identify and evaluat cess 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 e. Because the site is yet 

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

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

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

than process options. 

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

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

to reduce concentrations of radiological and hazardous substances to acceptable h 

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

these measures. 

2-1 
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A sixth step involves identifying and describing volumes or areas of media to which general 

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

objectives and the chemical and physical characterization of the site. 

to screen the alternatives. Those alternatives with the most favorable . 

ation of all factors are retained for further consideration during the detailed 
. . . . . . . . . . . . . . . . . . 

analysis. 

These steps (see Figu 

discusses remedial acti 

Chapter 3.0 identifies 

describes the alternat 

screens the alternativ 

e the approach used throughout this document. This chapter 

and general response actions for Operable Unit 3. 

e technology types and process options, Chapter 4.0 

.O defines the screening methodology, and Chapter 6.0 

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

will be revised as additional data becomes ava 
. . . . . . . . . . 

Remedial action objectives (RAOs) are ific, medium-specific goals for 

a). Thus, they are an integral part of 
evaluating the ability of a remedial alternative to achieve an a 

states 

that "objectives should be as specific as possible but not so spe 

alternatives that can be developed is unduly limited." 
. . . . . . . . 

RAOs are normally determined based on the results of the Baseline Risk Assessment. The 

objectives must address the contaminants of concern and the exposure routes and receptors 

identified in the Operable Unit 3 Baseline Risk Assessment. However, in a situa 

site is divided into operable units, the operable-unit-specific RAOs must still be based 

knowledge of the site-wide risks. 
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7 

Site 
Characterization Scoping u: 

and General Response Actions 
(Chapter 2.0) 

-Develop Sampling Strategies 
and Analytical Support to 
Acquire Additional Data 

-Repeat Steps in RI Site 
- Characterization 

Data Needs? 

h No 
. . . . . . . 

Screening Methodology 
(Chapter 5.0) 

Combine Meda-Specific 
Technologies into Alternatives 

(Chapter 4.0) 

Alternatives Based on 
Effectiveness, Implementability, and 

Relative Cost, to Se 
Alternatives for Detailed 

(Chapter 6.0) 
~ 

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

- 
of Alternatives 

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

AND SCREENING PROCESS 68 
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The goal of the FMPC RID3 is to manage risks from a site-wide perspective. Because many 

preliminary R4Os are being developed before the completion of site characterization and 

essment, it is difficult to quantify how an individual operable unit contributes to 

erefore, it is difficult to apportion risk levels among operable units. For 

t known how many operable units contribute chemical "x" via exposure . 

The interim policy for developing R4Os is to limit the risk from a single operable unit to an 

action level of 25 per 

single operable unit 

was chosen as the all 

managed as four sour 

is underway to deve 

RAOs. For example, apportionment could be based on the percentage that an operable unit 

contributes to the total mass of a contaminant ated to be at the site. Thus, if Operable 

Unit 3 contains 75 percent of the total mass aminant "x" found at the site, Operable 

Unit 3 will be apportioned a proportional a 

tal allowable risk This interim procedure ensures that a 

all of the allowable risk for the site. Twenty-five percent 

a single operable unit because the FMPC is being 

its and a single environmental media operable unit. Effort 

red approach for determining operable-unit-specific 

he total risk of contaminant "x" 

When characterization of individual oper 

complete, the 25-percent distribution wil 

made in the operable-unit-specific R4Os. It should be noted 

where ongoing characterization activities will take place for s 

RAOs may not necessarily be synonymous with "final cleanup 1 

RAO is used in this report to indicate the interim action 1 

site-wide risk. 

he site-wide risk assessment are 

and appropriate adjustments will be 

such as the FMPC 

ERCLA-driven 

nceforth, the term 

t of the allowable 

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

Plan (NCP) (EPA 199Ob), chemical-specific applicable or relevant and appropriat 

(ARARS) will be used to the degree possible to determine remediation goals for 

unit. Where ARARS do not exist for a constituent, risk-based cleanup goals will be 

69 
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2.1.1 Point of ComDliance 

For each operable unit at the FMPC, the point of compliance must be identified. The point of 

he geographical location at which the RAO must be achieved. At most 

sites, the point of compliance is the nearest actual or potential receptor 

exposure pathway. 

assessment data for Operable Unit 3 identifies two major human exposure 

categories: current land-use exposures and future, potential land-use exposures. The current 

exposure setting at th 

(e.g., fencing, restricte 

in place for 100 years, 

(5820.2A). After 100 

protection of human 

enced by current strict security control measures 

rity measures, etc.). These controls are assumed to remain 

DOE Order for Radioactive Waste Management 

umed that no security control measures can be relied on for 

The point of compliance under current exposure conditions would be the FMPC property 

boundary. However, to be health protective 

measures are lost after 100 years, the point 

unit. 

. . . .  

oping RAOs once security control 

ance becomes the boundary of the waste 

For Operable Unit 3, it must be demons 

direct radiation RAOs for the radionuclides of potential conce 

and surface water RAOs for both radionuclides and nonradioa 

dial alternatives meet airborne and 

rinking water, soil, 

concern. 
.... .. 

. .  .. 

The point of compliance for meeting drinking water RAOs is 

Aquifer at the boundary of the waste unit. Perched water at the site may not support a 

potable pumping well and is thus not considered to be a future drinking water source. The 

point of compliance for soil is the point where a future receptor may contact th 

point of compliance €or surface water is the point that runoff from Operable Unit 3 

storm sewer outfall ditch. The point of compliance for air is the location of the iden 

maximum exposed individual. 

int in the Great Miami 
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These points of compliance are specified by the EPA in proposed RCRA regulations 

(40CFR264 Subpart S). 
. . . . . . . . . . . . . . . . . . . . . 

tification of ARARs or to be considered 

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

multiple sources and pathways. As 
stated previously, 25 percent of the chemical-specific ARAR or TBC is the preliminary RAO 

for a single operable percent may require alteration once site-wide risks at the 

FMPC are better und 

Chemical-specific 

concentrations in 

chemical-specific ARARs and TBCs are listed in Table 2-1. 

have been identified for the control of radionuclide 

r and for chemical concentrations in drinking water. These 

For several of the constituents in Operabl MCLs have been developed. In this 

. EPA provides guidance on using 

etermine acceptable intake levels in 

used to develop maximum 

contaminant levels (MCLs) (EPA 1989b). Briefly, the RAO is 

steps: 

Determine the acceptable daily intake (the RfD) b 
data and appropriate safety factors. 

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

[(c mg/l)(2 liter/day)]/70 kg = RfD (mg/kg/day), for noncarcinogens or 
[(c mg/l)(2 liter/day)]/70 kg = (acceptable risk level)(slope factor mgk 
for carcinogens 

Apply any site-specific or operable-unit-specific relative source contribution 
factors. 
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TABLE 2-1 
CHEMICALSPECIFIC ARARs APPLICABLE 

TO OPERABLE UNIT 3 REMEDIATION 

Regulation 

Radionuclide 
Emission (Except 
Airborne Rn-222) 

Radiation Dose 
Limits (All 
pathways) 

Chemicals or 
Radionuclides in 
Drinking Water 

Radionuclides 
in Soil 

Radionuclides 
in Drinking 
Water 

Public Dose Applicable 
<10 mrem&ear 

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

To be considered 

Applicable 
MCLs and (Proposed MCLs 
Proposed are not currently 
MCLs 

Residual level be considered 
<35 pcug 

4 mrem&ear 

40CFR61, 
Subpart H 

DOE Order 
5400.5 

40CFR141.11 

NRC Branch 
Technical position 
(October 5, 1981) 
SECY 81-576 

DOE Order 
5400.5 

. .. 

RAOs for relevant media associated with Operable Unit 3 are summarized in Table 2-2. As 

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 

the perched groundwater pathway. RAOs for each medium are briefly summa 
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TABLE 2-2 

OPERABLE UNIT 3 REMEDIAL ACTION OBJECTIVES 

Prevent current and future radiation emissions from exceeding 
25 mrexdyear. 

Metals 
Facilities Prevent current and future above-background airborne radiation doses 

nt and future airborne chemical concentrations from 
lo4 to 1 x lo4 cancer risk and/or a hazard index of 0.25. 

t with soils or other solid wastes containing uranium 
35 picocuries per gram (pCi/gm) (approximately 

Prevent erosion of soil that would contribute to inorganic and organic 
chemical surface water concentrations exceeding risk levels of 1 x 10' to 
1 x 10" cancer risk an 

Prevent erosion of s 
concentrations of ch 
concentrations in 
action level). 

azard index of 0.25. 

contribute to surface water 
rable Unit 3 from reaching 

reported in Tables 2-3 and 2-4 (FMPC 

Prevent circumstances that may cause le 
groundwater. 

Prevent current and future radiation dos 
from exceeding 25 mrewear.  

Prevent releases of radionuclides to the 
levels exceeding total uranium concentrations of 20 picocuries (pCi/l) 

taminants to 

from soils or wastes 

Aquifer resulting in 
Perched 
Groundwater (approximately 30 @). 

Prevent releases of inorganic and organic chemicals in excess 
concentrations shown in Table 2-3 and 2-4 (FMPC action 1 
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It is the goal of the RUFS at the FMPC to base preliminary chemical-specific, risk-based M O s  

on the 1 x 10" point of departure specified in the NCP. This will help prevent the total site 

emicals, all pathways, and all sources from exceeding a 1 x lo4 risk level. This 

in proposed RCRA Subpart S regulations (4OCFR264). 

ions encompassing 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 environmental criteria. The goal is to prevent contact with 

chemicals in the solid 

in the NCP, and nonc 

25 percent of the all0 

on the basis of radiat 

limits the radiation dose to 100 mrem/year (or an operable unit limit of 25 mrem&ear). An 

additional dose-based remediation goal is to prevent penetrating radiation doses to the public 

from exceeding 25 percent of the 100 mrem 

DOE Order 5400.5. This order has been ' TBC for Operable Unit 3. 40CFR61 

Subpart H allows for a 10-mrem/year limit 

radon-222. Twenty-five percent of this ear for Operable Unit 3. These 

dose-based standards may need to be revised for the Task 15 Feasibility Study. 

uld result in cancer risks of 1 x lo4 to 1 x 10" as specified 

that would be above a hazard index of 0.25, which is 
dex of 1.0. Radionuclides have historically been regulated 

n chemical-specific, risk-based levels. DOE Order 5400.5 

ose limit, as specified in 

for all airborne nuclides except 

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

The acceptable residual concentration for total uranium in su 

35 pCi per gram (approximately 50 ppm). This concentration 

Regulatory Commission (NRC) Branch Technical Position, " 
Residual Thorium or Uranium (Either as Natural Ores or 

Past Operations" (1981) and has been adopted for numerous sites throughout the United States. 

ed from the Nuclear 

Most areas of organic and inorganic contamination discovered in the Production 

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

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

discovered without radiological contamination (nonradiologicaf sampling data is not y 
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completed), it would typically be found in small quantities that could be packaged in 55-gallon 

drums and transported off or on site. Verification that the material contains no radiological 
.. .. would be required before shipment. 

is the potential for the constituents of the Production Area and suspect areas 

underlying Great Miami Aquifer sometime in the future. Remedial action 

objectives developed for perched groundwater spec@ that future releases from the perched 

water to the Great Mi 

in 40CFR141), and fo 

exceed risk-based de 

are listed in Tables 2- 

characterization, incl 

should not result in aquifer levels exceeding MCLs (specified 

thout MCLs, future releases to the aquifer should not 

els. Specific aquifer RAOs for Operable Unit 3 chemicals 

for the perched water cannot be developed until site 

minant fate and transport modeling, is complete. 

Proposed RAOs are listed for any chemical detected in any sample within Operable Unit 3. At 

the time of this report, site characteriza 

concern have not been selected. 

... 

completed and chemicals of potential 

Note that, where available, RAOs are de 

assumed that PMCLs would be promulg 

n proposed MCLs (PMCL). It was 

cleanup at the FMPC begins. 

In the absence of an MCL for uranium in community water 

has a promulgated MCL), and with the approval of an MCL n 

is proposing a preliminary cleanup level for uranium of 20 p 
concentration of 30 pg/l of uranium. Remedial actions at the 

compliance, with the preliminary cleanup goal to be reviewed, as necessary, when a final MCL 

for uranium is approved by EPA 

e from radium, which 

until 1992, the DOE 
esponds to a mass 

C will be based on 

. . . . . . . . 

Various methods and criteria were considered for determining an acceptable concent 

uranium in drinking water (or groundwater that could be used as a drinking water su 

ABQ/OU3FSLDRlJ/I 1-19-90 2-10 
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TABLE 2-3 

GROUNDWATER REMEDIAL ACTION OBJECTIVE 
FOR INORGANIC CHEMICALS IN OPERABLE UNIT 3 

FMPC Action 
Acceptable Level for a 

Basis for Water Single Operable 
Chemical Remedial Concentration Unit" 

Objective (mg/l) 
. . . . . . . . . . . . . . . . . . . . . 

Arsenic 0.05 0.0125 

Barium 1 .o 1.25 

Cadmium 0.01 0.00125 

Chromium 0.1 mg/l PMCL 0.05 0.025 

Lead 0.05 mg/l MCL 0.05 
. . . . . . . . . 

Manganese 7.0 

Mercury 0.002 

Silver . 0.05 

Zinc 0.2 mg/kg/d RfD 

0.0125 

1.75 

0.0005 

0.0125 

7.0 1.75 

"Twenty-five percent of AR4R or risk-based standard (may re 
operable unit contains multiple sources or exposure pathways 
contain this contaminant) 

Regulations 

alteration if a single 
other operable units do not 

bMaximum Contaminant Levels reported in 40CFR141 - National Primary Drinkin 

'Proposed MCL 

dReference dose reported in United States Environmental Protection Agency. 1990a. 
Integrated Risk Information System (IRIS). 
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TABLE 2-4 (Page 1 of 2) 

OPERABLE UNIT 3 
WATER REMEDIAL ACIlON OBJECTIVE FOR ORGANIC CHEMICALS 

Acceptable FMPC Action 
Water Level for a 

Objective (mgfl) Unit" (mg/l) 
Basis for Remedial Concentration Single Operable 

Acetone 

Anthracene 

Aroclor- 1254 

Aroclor- 1260 

Bis (2-ethylhexyl) 
Phthalate 

Benzyl Alcohol 

Beta-BHC 

1.1-Dichloroethene 

Benzene 

1,l-Dichloroethane 

) RfDb 3.5 

10.5 

PMCL" 0.0005 

PMCL 0.0005 

0.014 (mgkg/d)-' 2.5 10-3 

0.3 (mg/kg/d.) RfD 10.5 

Slope Factor" 

. . . . . . .  

0.005 mgfl MCL 

0.091 (mgkg/d)-' 
Slope Factor 

0.9 

2.6 

0.00012 

0.00012 

6.3 x lo4 

2.6 

4.8 x 10" 

0.0018 

0.0012 

9.5 10-5 

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

aTwenty-five percent of ARAFt or risk-based standard. (May require alteration if 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 Agen 
Integrated Risk Information Svstem (IRIS). 

'Proposed Maximum Contaminant Levels reported in 40CFR141 - National Prim 
Water Regulations. 

dSlope factor reported in United States Environmental Protection Agency. 1990 
Risk Information Svstem (IRIS). 
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TABLE 2-4 (Page 2 of 2) 
(Concluded) 

. . . . . .  

FMPC Action 
Acceptable Level for a 

Water Single Operable 
Basis for Remedial Concentration Unit' 

C Objective 

Fluor an thene 

Fluorene 

Naphthalene 

Phenol 

0.04 (mg/kg/d) RfD 

Pyrene 

4-Methyl-2-Pentanone 
(Methyl Isobutyl 
Ketone) 

Trichloroethene 

1,1,l-Trichloroethane 

N-Nitro- 
Sodiphenylamine 

0.03 (mg/kg/d) RfD 

0.05 (mg/kg/d) RfD 

1.4 

1.4 

0.14 

21.0 

1.05 

1.75 

0.005 

0.35 

0.35 

0.035 

5.3 

0.263 

0.44 

0.00125 

0.0049 (mgkg/d)-' .0071 

0.05 

.0018 
...................... Slope Factor 

"Twenty-five percent of ARAR or risk-based standard. (May r tion if a single 
er operable units do not operable unit contains multiple sources or exposure pathways 

contain the contaminant) 

bReference dose (Rfd) reported in United States Environmental Protection Agency. 1990a. 
Intemated Risk Information Svstem (IRIS). 

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

'Maximum Contaminant Levels reported in 40CFR141 - National Primary Drink 
Regulations. 

dSlope factor reported in United States Environmental Protection Agency. 1990a. 
Risk Information Svstem (IRIS). 
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A concentration limit of 100 pg/l (67 pCi/l) was recommended by Wrenn et  al. (1985). A 

risk-based limit of 105 pg/l for adults is derived from the reference dose of 

ncentration for uranium in groundwater can also be derived from radiation risk 

. In the proposed standards for the control of residual radioactive materials from 

inactive uranium processing sites, EPA has proposed a concentration limit of 30 pCi/l or 45 pg/l 

for combined uranium- 

its MCL or 5 pCiA (5 

ranium-238 to present the same level of risk as for radium at 

EPA 1987). 

The allowable concent 

year. This is the dos 

and from the TBC, DOE Order 5400.5. 

3) is derived from a radiation dose limit of 4 mrem per 

beta- and gamma-emitting radionuclides in 40CFR141.16, 

Derivation of the allowable concentration as 

drinking water (two liters per day, 365 days 

average water consumed per person (EPA 

annual ingestion rate of 730 liters of 
. This is the standard value used for the 

In the absence of definitive chemical solu 

FMPC, it is assumed that uranium in drinking water is relative1 

ingested uranium passing into the blood. The radiation dose 

this solubility is given in the Federal Guidance ReDort No. 11 

dose (50-year committed effective dose equivalent) per unit in 

(natural isotopic proportions) is 2.69 x lo4 mredpci.  The a 

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

radiation dose conversion factor (2.69 x 10" mrem/pCi). The resultant calculated concentration 

n for uranium in groundwater at the 

ctor corresponding to 

. The radiation 

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

The use of this concentration limit will be applied under a "sum" rule in conjunc 

radionuclides not specifically listed in 40CFR141. This rule requires that the sum of d e  ......... 
................ ........ ........ 
.......... ................ ..... ...... ........ 
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radiation dose from all radionuclides (excluding radium-226, radium-228, and radon) via the 

drinking water pathway cannot exceed 4 mrem per year. Therefore, the contribution of 

3 sources to the sum should be less than 25 percent of 4 mrem/year 

cted as part of the RUFS at the FMPC that are impacted by the choice of this 

centration of uranium in water will be reviewed when the final MCL for uranium 

is approved by the EPA 

General response acti ed for contaminants of concern to satisfy the remedial 

nsidered applicable for Operable Unit 3 are no 

ation/treatment/disposal, collection/treatment/disposal, and 

near-term containment, far-term excavatiodtreatmentisposal. 

The above response actions generally can be 

No Action: Represents no further n at the site in addition 
to what is currently proposed as pa 
compliance programs, such as mo 

ContainmentRreatment: Represents a minimum action scenario that is 
intended to isolate (by containment technologies) the 
minimize the mobility of the contaminants and the ve 
horizontal infiltration of rainfall into and through the 
to the underlying soils and perched groundwater. In si 
contaminated materials to reduce the toxicity, mobility, 
of contaminants will be considered. 

ExcavationRreatmentDisposal: Involves the removal of waste material 
to an on-site or approved, licensed, off-site treatment or disposal 
facility that will restrict contaminant migration and exposure. This 
action involves removal technologies, post removal actions, waste 
disposal options, and treatment options to reduce the toxicity, mobility, 
and/or volume of the contaminants. 

CollectionRreatmentDisposal: Involves the containment, collection, 
and treatment of contaminated water. This action includes 
collectiodtreatment of water from perched groundwater pumping 
and other actions (e.g., equipment cleanup and dust suppression 
activities). 

ABQIOU3FSADRl-S/I 1-19-90 2-15 80 
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Near-Term Containment. Far-Term ExcavationKreatmentDisuosal: Involves 
a near-term contamination containment action followed by a long-term 
excavation/treatment after the decontamination, decommissioning, and 

soils under facilities. In situ treatment of contaminated 
ce the toxicity, mobility, and/or volume of contaminants 

ling of facilities. It is designed specifically to address 

. . . . . . , . 

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

onse actions discussed in Chapter 2.0 are defined further in this chapter to 

technology types. This chapter identifies and evaluates technology process 

t one or more representative processes for each technology type selected for 

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

determine whether or not specific technology types and/or process options could be effectively 

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

screening of technolo ocess options. Implementability and cost played limited 

roles in the screening ll. Based on available data, the entire screening process 

focused on: 1) potent of process options in handling the estimated areas or 

volumes of media an ediation 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 contaminants on site. 

For Operable Unit 3, 16 general technolo 

consist of capping, subsurface barriers, sto 

groundwater treatment, soil treatment, pa 

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

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

process options that apply to these technology types are listed i 

considered. These technology types 

agement, groundwater extraction, 

nsportation, thermal treatment, on-site 

The technology process options, and rationale for elimination o 
discussed in the following sections. In most cases, several pro 

each technology type. This was done because in most cases e 

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 eac 

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

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

cess options are 

ptions were retained for 

ore processes are 

82 
ABQ/OU3FS/LDR 1 -VI1 - 19-90 3-1 



5 
FMPC-0312-5 

November 19, 1990 

86 

TABLE 3-1 

ENTIFXCATION OF TECHNOLOGY TYPES AND PROCESS OPTIONS 
FOR OPERABLE UNIT 3 

3.7 Offs i te  TransDortation and Packaping 
. 

Limited Quantities 
Mu1 tilayer Cap Low Specific Activity Material 
Temporary Cap Type A Quantities 
Sump RepairlReplace Type B Quantities 

Rail and Truck Transportation 

3.8 Thermal Treatment 
Grout Curtains Multiple Hearth 

Circulating Bed Combustion 
Plasma Arc 

Grading 3.9 On-Site Waste Disposal 
Revegetation Permanent On-Site Disposal Facility 

./ , 

3.4 Groundwater Extraction 
Interceptor Trenches: Horizontal 
Drains, Open Ditches 
Dedicated Well System 
Wellpoint System 
Jet-Eductor System 
Vertical Sand Drains 
Electro-Osmosis 

3.5 Groundwater Treatment 
Ion Exchange 
Flocculation 
Clarification 
Centrifugation 
Filtration 
Flotation 
Evaporation 
Reverse Osmosis 
Denitrification 
Adsorption 
Stripping 
Ultraviolet Radiatiodoxidation 
Chemical Precipitation 

Gravimetric Separation 
Soil Washing 
Chemical Extraction 
Hydrocyclonic Separation 

3.6 Soil Treatment 

3.10 Off-Site Waste DisDosal 
oved (Licensed) Off-Site Disposal Facility 

3.1 1 Discharge 
ge to the Great Miami River 

3.12 Mechanical Removal 
Heavy Construction Equipment 

3.13 Facilitv Removal 
Demolition 

Freon Cleaning 
Electropolishing 
Physical and Chemical Separation 
Pelletized Carbon Dioxide 

3.16 Stabilization 
Surcharging 
Vitrification 
In Situ Vitrification 
Cement-Based Stabilization 
Thermoplastic Stabilization 
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guidance, innovative technologies may be retained for evaluation if they are judged to be 

d if available information indicates that they will provide better treatment, 

rse effects, or lower costs than other options. 

Caps can be used to cover known areas of soil contamination. Capping involves the installation 

of a barrier over the surface of the contaminated area to control erosion and prevent leachate 

generation and migrati 

inexpensive technolo 

infiltration due to pre 

and indirect exposure 

Existing subsurface 

ce water infiltration. Capping is an effective, relatively 

ents vertical mobility of contaminants from surface water 

pping can control erosion and reduce or eliminate the direct 

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, 

or more layers of these materials. Single-la 

materials mentioned above. Natural soil a 

susceptible to freeze/thaw cycles and bec 

cracking. 

ic membrane, or multimedia containing two 

e constructed of the low-permeability 

e not recommended because they are 

drying can cause shrinking and 

A properly designed capping system confines the materials in 

and possible exposure problems encountered in alternatives in 

excavation and removal are used. Routine monitoringhainten s periodic inspection 

of caps for settlement, erosion, ponding of liquids, and/or inv 

Sump repair, which is similar to the temporary cap process, is 

type. Possible technology process options from the capping technology type category include 
single layer cap, multilayer cap, temporary cap, and sump repair. 

eliminating handling 

eep-rooted vegetation. 

3.1.1 Single-Laver Cam 

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 areas of 

84 
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soil contamination typically are considerably smaller than those of groundwater. For this 

er  caps are considered a viable alternative for immobilizing soil contamination 

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

a and interference caused by .existing facilities creating difficulties for 

. Single layer caps are retained for further evaluation as a near-term 

containment interim action option. 

3.1.2 Multilaver Cam 

Multilayer caps are ge 

(see Figure 3-1). Th 

d in accordance with EPA guidelines under RCRA 

ecommend a three-layer system that consists of: 

hick upper vegetative layer 
hick combined filter and 

drainage layer 
A synthetic membrane liner overlying low permeability 
soil bottom layer 

The vegetative layer would be supported by 

of sand with a filter between the sand dra 

vegetative layer of the multilayer cap is p drainage layer, usually with a layer of 

filter fabric in between to prevent piping. Specific types of filter fabric will be assessed during 

conceptual design of the remedial action. The low permeability layer would consist of a 

compacted clay layer placed just beneath a membrane layer. 

infiltrating liquids away from the enclosed contaminated materi 

retained for further evaluation. 

cover. The drainage layer would consist 

d the upper vegetative layer. The 

ould divert 

ltilayer cap will be 

3.1.3 Temporarv Cam 

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

The temporary capping process consists of placing an epoxy-base or polyurethane 

the floor of the facility. Prior to coating, the floor would be shotblasted and clea 

surface preparation method would be used in conjunction with radiological dete 

instruments to remove radiologically contaminated concrete, as well as to provide 

profile for proper adherence of the coating to the existing concrete. The shotbl 

and any contaminated concrete rubble would be removed and disposed of as contaminated 

85 
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waste. This coating would diminish penetration of radioactive emissions from the underlying 

ils through the floor and serve as a barrier to downward movement of liquids 

arily collect on the floor. The temporary cap is retained for further evaluation, 

only as an interim action for facility floors. 

3.1.4 Sumu Repair/Replacement 

Sumps at the FMPC have been identified as contamination sources. Sumps are usually located 

within or near faciliti either be repaired or removed and replaced, depending on 

whether they are rep 

injection where there 

appropriate. The p 

evaluation as an int 

ased or polyurethane coating coupled with pressure 

acks in the concrete will be used to repair sumps as 

o the temporary cap process and is retained for further 

cilities that will eventually be removed. 

3.2 SUBSURFACE BARRIERS 

The term subsurface barrier refers to a vari 

walls or diversions are installed below grou 

in the vicinity of a site. The most commo 

particularly soil-bentonite slurry walls. 0 barriers include cement-bentonite slurry 

walls, and grouted curtains. These types of subsurface barriers are discussed in the following 

sections. 

ods whereby low permeability cut-off 

in, capture, or redirect groundwater flow 

rface barriers are slurry walls, 

3.2.1 Slum Walls 

Slurry walls are vertical, low permeability barriers that impede 

contaminants in groundwater. Slurry walls are a commonly us 

they are a relatively inexpensive means of reducing groundwa 

materials. Slurry walls are often used in conjunction with groundwater extraction systems 

(see Figure 3-Z), and have a proven history of success. Soil-bentonite walls have 

years for groundwater control in conjunction with large dam projects and, more r 

hazardous waste sites. There is ample evidence of the success of soil bentonite 

ntainment because 

nsolidated earth 

. . . . . . . . 

applications. 

ABQ/OU3FS/LDR 1 -SA 1-19-90 
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There are various types of slurry walls. The types are differentiated by the materials used to 

trench. Portland cement, bentonite, and water are used to construct a 

luny wall. Backfilling for a soil bentonite sluny wall is performed with soil 

th a bentonite and water slurry. The slurry is placed in a trench, where it 

to water flow. The only difference between the cement-bentonite and the 

soil-bentonite slurry wall is the addition of portland cement. Soil bentonite walls offer the 

lowest installation costs, the widest range of chemical compatibilities, and the lowest 

permeabilities. Howev 

can flow, are applicabl 

bentonite slurry sets u 

the topography varies. 

facility. 

re a large work area and, because the slurry and backfill 

that can be graded to a nearly level condition. A cement- 

gid (inflexible) solid and is therefore usable in areas where 

he mixing process does not require a large on-site mixing 

Usually, construction of these barriers is relatively straightforward. However, at the FMPC, 

overhead and underground structures, build 

concrete pads, render construction extreme1 

also be present below the zone of contam 

They can be used alone or in conjunctio 

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

other treatment systems, such as a cap, they also help prevent the generation of leachate. 

Slurry walls are a viable containment process option. Due to 

they should be considered where construction could be more re 

the periphery of the site. Slurry walls will be retained for furt 

examine the extent and permeability of the underlying horizo 

overburden at the FMPC. 

, and other surface features, including 

A continuous impermeable layer must 

vide an underlying barrier to migration. 

r groundwater treatment systems, such 

ed, such as around 

on. The RI also will 

3.2.2 Grout Curtains 

Grout curtains are subsurface barriers created in unconsolidated materials by pres 

Grout bamers can be many times more costly than slurry walls and are generally inca of 

attaining truly low permeabilities because the complete integrity of the curtain cannot 

confirmed by remote construction. While they require no operation and little or no 
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maintenance, grout curtains may require more monitoring than other barriers. This is because 

mall gap is left in the barrier, it can enlarge quite rapidly by piping or tunneling 

ulic gradient develops across the wall. Grout curtains are a specialty 

option seldom applied to hazardous waste sites. For the reasons stated 

t curtain will not be carried forward for further evaluation. 

3.3 STORM WATER MANAGEMENT 

Capping is associated 

diversiodcollection di nd revegetation. Surface water control structures are 

designed to accept rai from the cap and minimize run-on from adjacent areas. 

Surface water diversi techniques are useful support techniques that may be 

used either in combi other or with other selected process options. Some of 

these techniques can be used during site work and can be effective in preventing worker 

contact with surface runoff of contaminated water. Sedimentation basins will be used as a form 

of diversiodcollection. Sedimentation basins site surface water and runoff for a specific 

period of time to allow the settlement of sediments, prior to off-site discharge. 

er  management technology process options such as 

Two other storm water management tech options, grading and revegetation, are 

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, and revegetation will be retained for fu 

3.3.1 Diversion and Collection 

Surface water diversion and collection forms an essential part o 

includes dams, dikesberms, channels (earthedpipe), waterways, 

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

as temporary or permanent measures for effective surface water control to preve 

control erosion, direct surface runoff, and increase the stability of sloped surfaces. 

ter management and 

Surface water diversion and collection techniques are useful support technology catego 

techniques that may be either used in combination with each other or with other selec 
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process option technologies. Some of these techniques are commonly used during site work 

tive in minimizing the contact of surface runoff with contaminated water and 

rsion and collection is a viable technology process option when used in . 

conjunction with other remedial action technologies and is therefore retained for further 

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

3.3.2 Grading 

Grading is a general t 

helping control infiltr 

components of gradi 

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

ground surface at nonerosive velocities when 

present, protection is provided for the soil su 

ques used for managing surface water runoff and for 

n. Soil spreading and compaction, which are essential 

ensively in land development and at sanitary landfills. 

ssible. Where the potential for erosion is 

For covered disposal sites, a properly desi 

economical method of helping control in 

Grading assists in preparing a suitable soil cover that can support beneficial plant species. It is 
also an important factor in proper cap design, performance, and reliability. Revegetation is an 

important factor in minimizing erosion and maintaining the int 

Section 3.3.3). 

tructed grading program can be an 

and minimizing erosion. 

Gradindregrading is inexpensive if suitable cover materials are 

disposal site. The techniques and equipment used in grading 

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

well established 

Grading is useful in helping control ponding, runoff veIocities/soil erosion, differe 

infiltration, and leaching of wastes; it also roughens and loosens soils, thereby pr 

for revegetation. For grading to be effective, it is essential to remove depressio 

slumped or badly eroded slopes. 
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Grading, in combination with capping, surface sealing, and revegetation, is a viable technology 

for containment of materials in a suitably designed and constructed facility. It is, 

rt technology process option and will be retained for further evaluation. 

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

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

helps to develop a sta 

for upgrading the ap 

suitable plant species, 

stabilization, fertiliza ance. Revegetation has application for both 

short-term stabilizati 

reclamation. 

lly fertile surface environment. Revegetation can be useful 

ssible disposal site. Planning involves the selection of 

aration, seeding/planting, mulching and/or chemical 

rmediate covers at waste disposal sites) and long-term site 

The selection of suitable grasses, legumes, sh d trees is a very important aspect of 
successful revegetation. Additional factors use of mulches and stabilizers, the 

application of required doses of lime/fert 

should be incorporated in desigdconstru 

or long-term storage of materials. It can stabilize the surface of the disposal facility and reduce 

erosions and, thus, contribute to the effectiveness and reliability of a cap. 

um timing in seeding. Revegetation 

sal facility considered for short-term 

With proper planning, design, and implementation, a revegetati 

stabilize the surface of a covered disposal site. A multilayered 

graded slopes, in combination with suitable vegetative cover (e. 

is capable of isolating buried wastes from surface water input. 

reduce erosion and 

m with properly 

gumes, and shrubs), 

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

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

Revegetation is also important to the integrity and performance of dikes, waterways a 

sedimentation basins. Revegetation is a viable component of a storm water mana 

and is retained for further evaluation. 
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3.4 GROUNDWATER EXTIWCI'ION 

osed groundwater extraction systems will require the water to be transported to 

t plant or to the discharge location. Two options are available for this 

cking on a daily basis or a water conveyance system. If a trucking option is 

anks will be located at all pumps or drains. The surge tanks would be emptied 

into tanker trucks as necessary and the water would be transported to the water treatment 

plant. If the option of a conveyance system is selected, piping will be installed from all pumps 

and drains to the wate 

Contaminated groun 

removed by several 

trenches, wellpoint s 

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

technology process option follows. 

shallow, perched, relatively sandy layers at the site can be 

Water extraction systems may include interceptor 

or systems, dedicated well systems, vertical sand drains, and 

3.4.1 InterceDtor Trenches 

Trench systems include both open ditches 

excavated to a depth lower than the wat 

because the total 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 

the FMPC. 

1 drains. An open, sloping ditch, when 

duct water from earth materials 

Horizontal drains are usually placed in a temporary excavatio 

duration of drain construction. Horizontal drains are usually 

placed in a medium of sand or gravel. The perforated pipe is placed beneath or at the base of 

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

remainder of the excavation is typically filled with native materials. The system 

sloped to a common collection point or sump, where the water is pumped to the su 

Horizontal drains depend on the permeable nature of the native soil, with high perme 

materials being best suited for this process. Generally, width spacing and dept 

vary depending on soil permeability and subsurface hydraulic grade lines. Dangers in excavating 

s open only for the 

cted with perforated pipe 
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thick, saturated zones are caused by instability of sidewalls during construction of deeper 

ntal drains are retained for evaluation in conjunction with other technology 

A dedicated well system is a network of independent wells, each with a dedicated pump 

installed within the well. This system is particularly well suited to extracting large quantities of 

water from thick laye materials. Proper component sizing and interwell spacing 

allows dedicated wells to thin, less permeable materials. Within the perched 

groundwater zone at t saturated thickness of the more permeable sandy materials 

is typically less than 

apparent, relatively 1 

marginally adequate to function for the entire site. Individual wells located where greater 

perched groundwater layer thickness, lateral nd permeability are encountered are viable 

for local removal of contaminated water. 

'dering the perched groundwater layer thickness and 

uctivity of these materials, this type of system is rendered 

Descriptions from boring logs of the satur 

indicate that the sandy materials have a s 

The sandy zones do not appear to be continuous over a wide area, generally do not exceed 

5 feet in thickness, and are usually less than 20 feet beneath the surface. For these reasons, 

dedicated well systems have limited applicability for removing water from the 

perched groundwater zone, but they will be retained for furth for appropriate 

in the perched groundwater zones 

and may grade laterally into sandy silts. 

applications. 

3.4.3 Wellpoint System 

A wellpoint system consists of smalldiameter riser pipes, usually installed in a linear or circular 

configuration, with the risers connected to a common header and pumped by on 

wellpoint pumps. Spacing between wellpoints is generally determined by the dep 

placement and the cone of depression generated by the pumping system. Wellp 

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

screen (Department of Army, Navy and Air Force 1971). 

94 
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Wellpoints are suitable for water extraction in shallow groundwater environments typical of the 

ater conditions at the FMPC, providing that the hydraulic conductivity of the 

proximately 1 x 10” centimeters per second (the approximate limit of gravity 

parison of installation techniques indicates that installation by surface driving 

ast effective wellpoint because minimal filter pack is provided, and clogging or 

damage to the screen and riser can occur during installation. This is accommodated by 

installing wellpoints at a closer spacing, or by testing individual wellpoints and reinstalling as 

necessary. Water-jette tallation is not recommended at hazardous waste sites 

because of the relative of water used and the high water pressure employed. 

Both conditions may, rm, adversely affect the contaminant plume. Wellpoints 

installed in predrilled 

accommodated and b 

st effective because a large filter pack can be 

can be easily controlled and verified. This is also the 

most expensive method of installation. 

In soils classified as sandy silts and silty san raulic conductivity may range between 

1 x l o 3  and 1 x lo9 centimeters per second 

alone, but may be aided by using a vacuu 

conventional wellpoint system in which a 

filter pack, increasing the hydraulic gradient and consequently improving flow to the wellpoint. 

Saturated soils at the FMPC may have permeability values below 1 x 

second; consequently, this is a viable groundwater extraction m 

retained for further evaluation. 

cannot be readily achieved by gravity 

tem. This system is essentially a 

is maintained at the well screen and 

centimeters per 

FMPC and will be 

3.4.4 Jet-Eductor SVstem 

... ... 

A jet-eductor system consists of wellpoint screens attached to j installed at the end 

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

pipe is for discharge from the jet-eductor pump. A jet-eductor system is installed . 
similar to that of a conventional well system, but it has the advantage of being a 

small quantities of water from low-permeability materials at depths as great as 1 

system is not necessary at the FMPC because the shallow, perched groundwater resid 

primarily at depths less than 20 feet. For this reason, this technology process o 

carried forward for further evaluation. 
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consist of a column of sand placed in a cased hole that has been driven or 

il. Once the sand has been emplaced, the casing is removed and the surface 

a1 drains can be used to connect several thin, relatively permeable 

mnes of low permeability materials. Water can be drained from 

the upper permeable mnes into a lower permeable zone, where it can be extracted by one of 

the other technologies 

option is retained for 

the extraction of groundwater. This technology process 

njunction with other technology options. 

3.4.6 Electro-Osmosis 

Water cannot be read soils such as silts, clay-rich silts, and clay-rich sands by 

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

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

toward a negative electrode. If the negative 

effectively removed from low permeability ing. Because other, less sophisticated 

technology process options are available t 

perched strata at the FMPC, and becaus 

constituents, electro-osmosis will not be carried forward for further evaluation. 

e is also a wellpoint, the water can be 

move the contaminated water from 

ial may cause polarization of dissolved 

3.5 GROUNDWATER TREATMENT 

Groundwater treatment is likely to be required because some 

contamination, low-level radioactivity, organics, and/or nitrates a 

the complex composition of the perched groundwater at the 

technology process option is capable of reducing all contami 

concentrations. Therefore, all of the following technology process options have been retained 

for consideration as components in a treatment train that would be designed to e 

reduce groundwater contaminant concentrations to or below the required levels. 

section discusses those treatment processes for treating the relatively concentrate 

waters beneath the FMPC. Residue resulting from the treatment process is in t 

sludge. This by-product of the treatment process would be retained for on-site or o 

disposal. 

cted to contain metal 

table levels. Due to 
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chemical treatment process in which certain dissolved ions are removed from 

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

urface of an insoluble solid (resin) with which the solution is contacted. Ion 

typically polymer beads that have been modified by the addition of chemical 

groups that attract various ionic species. The resins can be regenerated for reuse with a strong 

solution of the exchan 

demineralization resins 

affinities for specific i 

ion. Resin types range from general purpose 

early all salts to selective chelating resins that have high 

Ion exchange may be atment to remove trace metals and radionuclides from 

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

that has been implemented in the field. 

drinking water supplies have identified a high 

this radionuclide. The resins may be used 

which will produce a concentrated waste s 

regenerant can be treated with the slud . . . . . . . . 

commercial technology process option. Treatment cost is moderately expensive and will depend 

on the type of resin employed and the quantity of the various ionic species removed from the 

field trials for removing uranium from 

tion capacity and selectivity of resins for 

posed of, or they may be regenerated, 

tment and disposal; the concentrated 

. . . . . . . . is an easily implemented and reliable 

wastewater. . . .  

Ion exchange can remove specific inorganic ionic materials and mponent of the 

overall wastewater treatment system and is therefore retained rther evaluation. 

3.5.2 Flocculation 

Flocculation is the coagulation of small colloidal suspended solids into larger part 

relatively easy separation from the wastewater. Primarily a physical process, floc 

help remove only the suspended solids and will not affect dissolved species. In 
technology process option will not reduce the hazard associated with solids, but 
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their subsequent treatment and disposal. Typically, laboratory-scale bench settling tests would 

lect the type and dosage of flocculent. Flocculation could be a component of 

tment system and is therefore retained for further evaluation. 

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 gravi 

in large tanks or pits ( 

vendors. 

ffect on dissolved species. Clarification can be performed 

h a sloped bottom) or in packaged equipment supplied by 

Clarification can eith pretreatment technique to remove organic 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 enhanced by 
flocculation. Clarification can remove the s solids from wastewater. Clarification is an 

effective first stage treatment for large parti 

process that can be included in the wast 

further evaluation. 

ttle quickly. It is a commonly used 

t system and is therefore retained for 

3.5.4 Centrifugation 

Centrifugation is a density separation treatment. Centrifugatio 

and liquid components of a mixture are separated by the applic 

process of centrifugation is analogous to sedimentation (settling 

from liquids as a result of gravitational force; however, cent 

force by several times the force of gravity. 

in which the solid 

trifugal force. The 

Centrifuges offer some advantage over filtration or clarification for solids remova 

wastewater in that centrifuges can thicken sludges and handle some solids at a r 

throughput. Decontamination of a centrifuge at the end of the remediation act 

pose a problem due to the complexity of the equipment. Centrifugation is a vi 

process for removing solids from the wastewater and is therefore retained for 

98 
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3.5.5 Filtration 

ical process whereby suspended solids are removed from solution by forcing 

a porous medium. The filter media consists of a bed of granular particles 

The bed is contained within a basin and is supported by an underdrain system 

filtered liquid to be drawn off while the filter media remains in place. As water 

ded solids passes through the bed of filter media, the particles become 

trapped on top of and within the bed  Filtration is a reliable and effective means of removing 

low levels of solids fro vided that the solids content does not vary greatly and the 

filter is backwashed 

There are no enviro 

hazardous sludge ge 

associated with filtration except the disposal of any 

commonly used operation that may be used as part 

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

3.5.6 Flotation 

Flotation is a density separation treatment 1 of finely divided suspended solids. Air is 
. . . . . . . . . . . 

bubbled through a waste solution, which c rticles to rise to the surface with the air 

bubbles. ely divided suspended solids from 

liquid waste streams. Flotation is typically carried out in an open tank or basin. Flotation 

could be a component of a uranium-contaminated wastewater treatment system and facilitate 

subsequent treatment and disposal. As a support step for soli 

applicable and is therefore retained for further evaluation. 

This process is effective for th 

tation is potentially 

3.5.7 Evaporation 

Evaporation is the process of separating wastewater from sal 

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

wastewater. However, evaporation will not reduce the hazards associated with th 

will only facilitate their subsequent treatment and disposal. Condensate treatmen 

required as a support step of this waste treatment process. This process will be 

further evaluation. 
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3.5.8 Reverse Osmosis 
. . . . . . . . . . . . . . . 

involves diffusion of water through a semipermeable membrane with applied 

separation process that can retain particles (including dissolved species) as 

angstroms (lo4 to io-' centimeters). 

Historically, reverse osmosis has been associated with removal of salts and inorganic compounds 

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

semipermeable membr 

depends on the press 

reverse osmosis is rela 

flow. This happens if 

stabilizing agent (one 

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

are concentrated. The degree of concentration 

employed. One of the significant limitations of 

dency of membranes to foul and reduce the flux or product 

t of the salt species in wastewater is exceeded. A 

nds with ions in solution to form a stable compound) 

. . . . . . . . . . 

Although typical removal efficiency for urani 

same data indicate that 90 percent removal 

concentrate the salts and solids in wastewa 

Some pretreatment of the water to the 

could be a component of a wastewater treatment system and is therefore retained for further 

evaluation. 

is process is approximately 70 percent, the 

can be achieved. Reverse osmosis can 

be part of a wastewater treatment. 

nits may be required. Reverse osmosis 

3.5.9 Denitrification 
. . . . . . . . . 

. . . . . . . . . 

Denitrification is a microbial wastewater process by which nitrat 

molecular nitrogen. Denitrification is a respiratory mechanism ratehitrite replaces 

molecular oxygen in bioassimilation. The process requires the f 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 oxyge 

bacteria use the nitrates or nitrites as a source of molecular oxygen for metaboliz 

matter for energy. Denitrification should have no adverse environmental effects, is e 

implementable, and is a reliable technology process option for wastewater treatment. 

Denitrification is therefore retained for further evaluation. 

tes are reduced to 
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3.5.10 Adsomtion 

ical-chemical process that involves the removal of dissolved solids from 

rption onto a treatment medium (e.g., activated carbon or activated 

tion is commonly used as a polishing step to remove refractory organics 

resist biological degradation) from treated waters and wastewaters prior to 

ended solids content of the influent to an adsorption process step must 

typically be restricted to less than 50 milligrams per liter, or system clogging and treatment 

failure could result. could be met by implementing solids-removal processes, 

such as clarification prior to the adsorption step in the overall treatment 
system for the conta Two adsorption processes are potentially applicable to the 

proposed action: ac orption and activated alumina adsorption. 

The most common type of adsorption in water and wastewater treatment operations is activated 

carbon adsorption. Thermal activation creates sites on carbon particles for the adsorption 

(physical and chemical) of solution contamina 

activated carbon is significant compared wit 

ratio that is typically loo0 square meters 

granular and powdered. Granular activat 

or tank, whereas powdered activated carbon is usually added to the waste solution in a process 

reactor. Because granular activated carbon can typically be regenerated, whereas powder 

activated carbon cannot, the former is most commonly used in 

effectiveness and reliability of carbon adsorption for the remov 

inorganics from aqueous waste streams have been demonstrat 

activated alumina adsorption is similar to that of activated ca 

typically involves passing steam through pressure tanks filled 

Activated alumina adsorption is potentially applicable for uranium removal. 

e number of these adsorption sites on 

orbents, based on a large surface-to-mass 

re are two types of activated carbon: 

tion is usually carried out in a column 

. The principle of 

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

Both adsorption processes could be part of a water treatment system and are ret 

further evaluation. 
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3.5.11 Striuuing 

dissolved contaminants, primarily volatile compounds, from liquid waste 

steam. Air stripping (using aeration towers, spray aeration, diffused air 

pumps) is typically used to treat ammonia and certain organics such as 
hloride, benzene, and toluene. The removal is achieved by transferring 

und from solution to air. The contaminated air is passed through an 

activated carbon filter to meet EPA air emission standards. Steam stripping is essentially a 

steam distillation pro 

distillate. The process 

hydrogen sulfide from 

therefore retained 

e targeted contaminants (e.g., volatile organics) become the 

to remove phenols, chlorohydrocarbons, ammonia, or 

pping could be part of a wastewater treatment system and is 

3.5.12 Ultraviolet fuv) Radia tion/Olcida tion 

The ultraviolet (UV) radiatio~doxidation process uses W radiation, ozone, and hydrogen 

peroxide to destroy toxic organic compounds. 

refractory (resistant to biological oxidation) 

rocess oxidizes compounds that are toxic or 

ations of parts per millionbillion. 

Contaminated groundwater containing P 

treatment process and it will be retained for further evaluation. 

d volatile organics, are suitable for this 

3.5.13 Chemical Preciuitation 

Chemical precipitation is a chemical treatment process that inv 

other components from a wastewater by chemical addition and 

where the various species exhibit minimum solubilities. Precipi 

effluent, and the wastewater from this process may require ad 

discharge criteria. Precipitation is a proven commercial technology and is retained for further 

oval of metals and 

evaluation. 

3.6 SOILTREATMENT 
The soil treatment technology process options identified for consideration are gravimet 

separation, soil washing, chemical extraction, and hydrocyclonic separation. 

. 102 .. 
3-21 



586 
FMPC-03 12-5 

November 19, 1990 

3.6.1 Gravimetric SeDaration 

aration is a physical treatment process that involves the separation of materials 

stratification in a fluid media. This is accomplished by placing the 

a pulsating bed of stainless steel shot that is acted upon by a flow of water 

then contracts the bed. The material settles over the bed, and stratifies by 

ity and grain size. The higher density particles that are small enough in size tend 

to make their way through the interstitial spaces and are deposited in the bottom sedimentation 

trap. In most cases, u 

is left behind is ge 

come concentrated with the most dense fraction, and what 

This technology pro 

questionable value 

effective in removal of material chemically bonded in the soil/sediment matrix. 

een widely used in the mineraVmining industry, but is of 

aterials with high clay or organic content. It is not 

The process is available commercially and has 

success. The process requires substantial idual fraction as contaminated. 

ested on soils from the FMFC with little 

Gravimetric separation has not proven su 

the FMPC and, therefore, is not retained for further evaluation. 

ing the type of materials expected from 

3.6.2 Soil Washing 

Soil washing is a physiochemical treatment process that involv 

inorganic compounds from soils or sediments by leaching. This 
appropriate leaching solution through the soils using an inject 

solutions may include water, water surfactant mixtures, acids or 

agents, and oxidizing or reducing agents. This process is used on excavated soils or sediments 

ion of organic and 

ished by passing an 

n process. These 

(for inorganics), chelating 

that are fed into a washing unit. 
.. ... 

In general, this technology process option has been demonstrated to remove metallic 

compounds of lead, cadmium, chromium, and copper. Use of nitric acid as a leachin 

a commonly used commercial production technique for removal of metals from soils o 
sediments; however, it is not proven. 

ABQ/OU3PS/LDRl -5nl-19-90 3-22 
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................ 

ile units necessary for this process are commercially available. The process also 

of contaminants from the washing fluid. Soil washing is a potentially viable 

ained for further evaluation. 

emical Extraction 

Chemical extraction uses chemicals to remove organic and inorganic compounds from soils. The 

process removes toxic anics and inorganics from soils by extracting contaminants by 

partitioning. The site h an appropriate flushing solution and the extracted 

material is collected. ction is a potentially viable option and is retained for 

further evaluation. 

3.6.4 Hvdrocvclonic Separation 

Hydrocyclonic separation is a soil reclamation process that separates the contaminant from soil 

particles greater than three micron in diam 

the contaminant. The process is based o 
separation using operating conditiondequi 

separation of the particular contaminant. 

nerates reusable soil, and concentrates 

cation of gas-sparged centrifugal 

ations tailored to optimize the 

When a suspension of solid particles in a fluid is fed tangentially into the top of a conical 

chamber, it acquires a spinning trajectory. The tangential veloc 

them toward the periphery of the chamber. The result is a do 

radius until the particles reach the boundary. The particles the 

descent down the wall while the fluid moves upward in the cen 

tangential velocities the outward force on a particle is many ti 

gravity, cyclones accomplish more rapid and effective separation than gravitational settling 

rticles tends to carry 

1 path of increasing 

chambers. ......................... 

When the particles of the slurry vary in size, the denser particles have greater kinetic 

a given tangential velocity and, therefore, reach the boundary more quickly than the li 

particles. By appropriately designing its geometry and operating conditions, a cyclone 

be used to separate particles by size or specific gravity. When the fluid in the feed is liquid, 
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this separation can be further aided by the technique of sparging gas bubbles into the cyclone 

interior of the cyclone wall. It has been found that these bubbles tend to 

at the boundary layer with the liquid in the vortex, thereby increasing the 

ions with particles in suspension, the lighter fraction of which may adhere to 

by the bubbles to form a foam that migrates to the center of the cyclone 

ively lighter weight. Therefore, gas sparging may enhance the classification 

properties of cyclones. The hydrocyclonic process is a potentially viable process and is retained 

for further evaluation 

of the Code of Federal 

Regulations, provides ch radioactive material may be 

shipped. Within the possible shipping designations allowed in the DOT regulations, four may 

apply to Operable Unit 3 sites: 

Limited quantities 
Low specific activity material 
Type A package quantities 
Type B package quantities 

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

Under each of these categories, the Operable Unit 3 residues will be specified as "normal form" 

because they have not been tested to meet the requirements of 49CFR173.469. 

3.7.1 Limited Quantities 

Limited quantities of radioactive material is a designation for s 

articles and the smallest quantities of radioactive material. Ge 

watches, clocks, and fire alarms are shipped under this catego 

materials could be made to conform to the restrictions of this classification, it would not be 

practical. This classification places a restriction on the activity level allowed in 

container and, due to the radioactivity found in the wastes, it would require an 

number of packages to ship the wastes. The logistics of inventorying and a m  

number of packages renders this shipping classification unsuitable for the shipping of t 

materials; therefore, this technology process option will not be camed forward 

evaluation. 

least restricted 

s such as radioactive 

the Operable Unit 3 
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shipping radioactive material categorized as low specific activity is to gain 

using specification packaging (e.g., Type A, Type B, etc). Whereas the other 

. hipping classifications place a limit on the curie content of a package, the low 

specific activity classification places a limit on the specific activity of the contents of each 

package. 

In other words, all co 
specific activity value 

greater than 0.05 but 

greater than one curi 

This technology process option is retained for further evaluation. 

e will be divided into three categories: 1) those with a 

than 0.05 curie, 2) those with a specific activity value 

one curie, and 3) those with a specific activity value 

ries are then used to determine packaging requirements. 

3.7.3 Type A Quantities 

Operable Unit 3 residues can be shipped ' ckaging, which requires that the activity 

level in each package does not exceed th the radionuclide of concern listed in 

49CFR173.435. The design and perform ns for Type A packaging are listed in 

49CFR173.412. Type A packages are designed to meet more stringent requirements than low 

specific activity packages and are typically used for packaging materials with greater levels of 

radioactivity. Type A containers are generally more expensive cific activity 

containers. 
. . . . . . . . . . . . . . 

Due to the activity levels and the package activity level restrict 

wastes would require an inordinate number of packages. As 

classification, the logistics for storing and accounting for a large quantity of Type A packages 

would be prohibitive, and therefore, this technology process option will not be ca 

for further,evaIuation. Also, use of Type B packaging (see below), which can be 

Type A level residues, eliminates concern over proper segregation of the Type A 

residues before packaging. 

e A packages, the 

' 

. . . . . . . 
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3.7.4 TvDe B Quantities 

g is required for all wastes that exceed Type A packaging requirements. The 

rmance requirements for Type B packages are listed in 49CFR173.431 and 

e B packaging is constructed to much higher standards than either Type A or 

ivity packaging and is much more expensive. 

Generally, shipments of Type B quantities are made in a disposable container that is placed in a 

Type B overpack for t 

are the use of larger 

packaging. The main 

difficulty in obtaining 

evaluation. 

purposes only. The main advantages to Type B shipments 

less risk during shipment due to the higher grade 

are cost, increased number of truck or rail trips, and 

cks. This technology process option is retained for further 
. .  

3.7.5 Rail and Truck Transportation 

There are currently two options being consi ransporting radiological and hazardous 

waste: transportation by rail and by interst . There is presently a side track that 

runs through the FMPC and links up with 

for loading the waste; highway transporta 

system. Highway transportation, in any case, is easily available. 

ad system. This would be convenient 

be required to get waste to the rail 

Rail transportation is less expensive (in dollars-per-ton-mile) th 

There are fewer accidents per mile and public resistance to rail 

expected to be as great. The railroads that presently operate o 

and CSX Transportation. Both transportation options, rail and 

further evaluation. 

ion would not be 

ald are Union Pacific 

be retained for 

3.8 THERMALTREATMENT 

Thermal destruction is a treatment method that uses high temperature oxidation 

controlled conditions to degrade a substance. Thermal destruction methods can be 

destroy organic contaminants in liquid, gaseous, and solid waste streams. The hazard 

products of thermal treatment require air pollution control equipment to be use 

release of undesirable species into the atmosphere. As required by the Clean Air Act, all air 

. . . . . . . . . . . . . . . . . . . . . . . 
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quality and emission requirements will be complied with throughout the course of the proposed 
. .... 

enting mitigative measures as necessary. Monitoring will be conducted to 

and, prior to treatment, necessary permits will be obtained. 

earth incinerator consists of refractory lined steel, a rotating central shaft, a series 

of solid flat hearths, a series of rabble arms with teeth for each hearth, an air blower, waste 

feeding and ash remov 

Commerce 1985). It c 

ports. 

d fuel burners mounted on the walls (U.S. Department of 

uipped with an afterburner, liquid waste burners, and side 

The multiple hearth 

industrial waste materials including sludges, tars, solids, liquids, and gases. The incinerator is 

best suited for hazardous sludge destructi 

shredding and sorting. It can treat the same 

pretreatment of solid waste is applied. The 

include ability to handle a variety of sludg 

fuel efficiency, and the utilization of a va 

technology process option include susceptibility to thermal shock, inability to handle wastes 

containing ash (which fuses into large rock-like structures), and wastes requiring very high 

temperatures. Also control of the firing of supplemental fuels . 
incinerator will be retained for further evaluation. 

be used for the disposal of all forms of combustible 

ften requires pretreatment such as 

the rotary kiln, provided that 

advantages of multiple hearth incineration 

orate large amounts of water, high 

e greatest disadvantages of the 

The multiple hearth 

3.8.2 Circulating Bed Combustion 

Circulating bed combustion is an outgrowth of conventional fluidized bed incineration. 

However, the fluid bed operates with higher velocities than conventional fluid beds and it 

recirculates the fluidized material within the system, returning it back to the feed section 

(U.S. Department of Commerce 1985). 

Circulating bed combustion is suitable for burning solid, liquid, sludge, or gaseous wast 

The advantages of this incinerator are similar to those of a conventional fluidized bed :system 
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with lower susceptibility to corrosion of the boiler, a less complicated scrubbing system, close 

trol, and dry solid waste recovery. Circulating bed combustion will be retained 

Plasma Arc is a thermal treatment technology that uses the heat from a plasma torch to create 

a molten bath used to d e t o q  contaminated soil. Organic contaminants are vaporized and 

react at very high tem 

into the molten bath. 

nonleachable matrix. 

organic compounhs. 

effective with almost 

beneficial for wastes with high solids content containing heavy metals and/or organics. Mixed 

radioactive wastes can readily be handled. Plasma Arc will be retained for further evaluation. 

rm innocuous products. Solids melt and are incorporated 

tained in this phase, and when cooled, the material is a 

most appropriate for soils contaminated with metals and 

is most useful for difficult to handle wastes. It is 
al, but because electric energy is expensive, it is most 

3.9 ON-SITE WASTE DISPOSAL 

A permanent on-site disposal facility will 

material on site. The primary considerati 

low-level radioactive waste in a manner that renders it both secure and retrievable for an 

extended period of time without employing extraordinary measures. 

evaluation for the disposal of waste 

disposal facility is to store the 

3.9.1 Permanent On-Site DisDosal Facility 

The permanent on-site disposal facility will provide a permanen 

restrict containment migration. The facility will be designed in 

40CFFU64. The major concern to be addressed is the possible 

radionuclides potentially transported via groundwater to the shallow aquifer beneath the site. 

This concern will be addressed by minimizing the potential for groundwater to re 

storage pile; to mitigate the effects of the groundwater should it reach the low-le 

storage; and to provide intercepting barriers to aid in the collection, sampling, and pro 

treatment of any leachate emanating from the area in close proximity to the storage 

eered environment to 

with 10CFR61 and 

ff site of long-lived 
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The concept of the permanent on-site disposal facility is intended for the containment of 

tive wastes, but the facility would also be usable as a RCRA or mixed waste 

der the CERCLA agreement and related ARARs (WMCO 1990a). The 

riodic monitoring and maintenance to verify and maintain facility integrity. 

on-site disposal facility is retained for further evaluation. 
. .  

3.10 OFF-SITE WASTE DISPOSAL 

Disposal in an approv 

disposal process optio 

off-site transport to e 

in large volumes of acceptable for off-site disposal. Compatibility testing 

refers to simple, rapid, 

into broad categories. 

ff-site disposal facility and landfilling are two off-site waste 

ty testing would be performed prior to bulking wastes for 

olidation will not result in incompatible waste reaction or 

ive testing procedures that are used to segregate wastes 

3.10.1 Landfillinq 

Landfilling of radiological and hazardous m 

land ban regulations that will likely have 

remedial actions would be implemented. 

incineration should be segregated from wastes for which no treatment alternative is known. 
Landfilling is not considered as an option for a site clean-up action, and therefore, is not 

t considered an option due to federal 

rdous waste landfilling by the time 

tes that are amenable to treatment or 

retained for further evaluation. 

3.10.2 Amroved (Licensed) Off-Site DisDosal Facilitv 

Contaminated waste can be permanently disposed of at an appr 

After volume reduction, treatment, and packaging the waste wo 

approved (licensed) off-site disposal facility in compliance with 40CFR, Subchapter C, Part 262 

and NRC (10CFR71). No untreated wet, raw waste, or free liquids will be acc 

approved (licensed) disposal facilities. Mixed and/or low-level radioactive waste 

accepted. If identified as mixed waste, it will be accepted only in a solidified fo 

the contaminated waste has been removed and placed in an approved (licensed) off- 

facility, the site will periodically be monitorWmaintained to check and verify the con 

the site. An approved (licensed) off-site disposal facility is retained for further evaluation. 

ed) disposal facility. 
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to the release of treated or untreated groundwater to either a surface water 

tted outfall, or to the subsurface environment via deep well injection. The 

arge to the Great Miami River via an existing or new pipeline has been 

retained for further evaluation. 

be removed mechanically using heavy construction 

be removed from underneath buildings and from open field equipment. Contamin 

areas. Aboveground be removed from open field areas and pad areas. 

3.12.1 Heavv Construction EuuiDment 

Techniques for remediating contaminated soils generally involve removal. During the removal 

of contaminated soils, it is important to mini potential of further environmental harm. 

Heavy construction equipment will be modi red for work in contaminated areas 

(i.e., appropriate equipment components s enclosures, etc. will be used). 

Depending on the extent, type, and locat ation (i.e., under facilities, limited 

access, open areas, etc.), equipment such as backhoes, endloaders, mining equipment, and/or 

automated excavation equipment can be used. 

In addition to the mechanical removal of contaminated soils thr 

contaminated materials may also be removed. A variety of co 

miscellaneous waste must be addressed For example, scrap m 

ferrous metal types may need to be mechanically removed to 

exposure. 

erable Unit 3, other 

. .  . 

The task of removing contaminated soils from underneath a building or other st 

compromising the structural integrity of such buildingdstructures will require tec 

those used in augmenting sinking foundations and underground mining operations. 
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Before such an activity would commence, a thorough study of the existing building/structure 
made to ascertain design capabilities versus the current situation. As with 

structure’s load-bearing capability may have been reduced because of 

ent, rust/corrosion, concrete deterioration, and/or random failures caused by 

ification of structural members that may have caused changes in design load 

paths. Also, the original structural design concept must be thoroughly understood prior to 

activity commencement. 

This structural analysis 

other vertical supports 

characteristics) to pr 

of subgrade contami 

displacements occur during the excavation. Such displacements could lead to partial or 

complete collapse of the above-grade structur 

formation relative to where grade beams and columns or 

laced (also their necessary strength and other design 

oring of the above-grade structure to permit the removal 

would be necessary to ensure that no extensive load 

A thorough analysis of the subsurface soils 

future. This will be required to determin 

their design. Such an analysis should als or not piling would be required. If 

the strength of soils is sufficient to enable support of the building through simple columns 

(posts), there is no problem. However, if the bearing strength will not support the posts or 

shorings, then piling must be emplaced to a sufficient depth wh 

offsets the induced loads. 

able will be performed in the near 

nd locations of beamslcolumns and 

ng strengthhction 

Once these analyses have been completed, all mechanical equip 

deactivated and a methodical plan for excavation would be imp 

equipment will be retained for further evaluation. 

uilding should be 

avy construction 

3.13 FACILITY REMOVAL 
Facility removal addresses the demolition of selected contaminated facilities. The de 

facilities will be continued until the facilities are taken down to their respective slabs, 

footers, and/or piers. Once this is accomplished, the pads and contaminated soils 

removed. 
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ues to be employed at the FMPC will be performed in compliance with 

.2A Moreover, complete characterization of the facility and ways to ensure 

personnel and the environment will be implemented. Certain intrinsic 

characteristics of FMPC facilities may require a few deviations from a standard demolition 

approach. Foremost is the relatively high-level contamination known to exist in specific areas 

of the facilities. Also, 

buildings have been ch 

contamination may 

lofts, on ledges, etc.). 

surveyed during de 

necessary for disposal. 

levels of contamination within and around the subject 

always a possibility that random pockets of considerable 

r hard to reach areas (e.g., under eaves, in far comers of 

ties dictate that the facilities be initially and periodically 

personnel safety and identify additional decontamination 

Because demolition of old structures has a te 

employed to reduce such effects and the li 

particulates that could migrate to and fall 

residential or other populated areas. Me 

include spraying with water to settle and suppress the formation of dust or the use of 

temporary enclosures that could be placed over the entire facility if necessary. 

to stir up dust and dirt, means must be 

reating a localized cloud of radioactive 

reas of the FMPC, adjacent farms, and 

ed would vary by case and could 

In some FMPC facilities and tank farms, residual nitric acid an may have colIected 
. . . . . . . . 

in tankage and transfer lines to such an extent that it could PO 

if not approached cautiously. Finally, transite (asbestos) sidin 

construction of the facilities. Some of this siding is in bad re 

condemned, and must therefore be handled carefully during demolition and transportation. 

Disposal of these and other hazardous materials must be carefully considered alo 

radiation hazards. 

to demolition crews 

Before the start of demolition activity, a thorough study or survey of the existing 

have to be made to ascertain original design capabilities versus their current state. As 

happened in many old structures, the load bearing capability may have lessened because of 
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differential settlement, rust and corrosion attacking main structural members, concrete 

inadvertent modification of members that may have since caused changes in 

. Random noncritical, localized failures of some structural elements may have 

that could become critical as other members are removed. 

a structural failure analysis should be made to ascertain where in the 

structure chances are greatest for a serious failure as demolition progresses. Such an analysis 

may reveal the need t 

process progressed to 

ain structures with temporary supports until the demolition 

These analyses will yi 

is vital in avoiding a p 

to help determine the sequence of structure takedown and 

pse or serious failure during demolition. 

Although there could be some concurrency, the actual demolition of the facility would occur in 

five steps. First, the associated utility and t 

disconnected. Second, all equipment wit would be disconnected and removed. 

Third, the roof and sidings would be rem the miscellaneous structural members 

would be cut and removed. And fifth, t a1 members would be cut and removed. 

As a facility removal process option, demolition will be retained for further evaluation. 

, ducting, and cables would be 

3.14 WASTE SEGREGATION AND VOLUME REDUCTION 

Waste segregation and volume reduction are parts of remedial 

treatment and/or disposal of the wastes. Reducing the volume 

associated with containerization, transportation, and disposal. 

have no effect upon the hazards associated with metals, organi 

substances in the waste. Volume reduction technology process options include compaction and 

atives that involve 

uction technologies 

pounds, or radioactive 

shredding. The technology process options for segregation include magnetic and 

If some of the wastes stored in Operable Unit 3 could be reutilized (e.g., metal scrap) 

reduction would facilitate handling of the materials. Volume reduction could be used 

conjunction with waste segregation technology process options as an intermediate step 

removal of the wastes and their ultimate disposal or reutilization. 

ABQlOU3FS/LDR1-S/ll-19-90 3-33 1 4 4  
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magnetic sorting and manual sorting may be required to sort or segregate the 

better handling and disposal. Manual sorting involves the "hands-on" 

different physical types of waste material. As metals or other types of debris 

primary waste forms are encountered, they would be evaluated and removed 

by the safest method. Magnetic sorting would further identify areas of ferrous materials. The 

drum baling area, for is being used as a temporary disposal area for abandoned 

vehicles and equipmen rge structures such as cranes, vehicles, construction 

materials, and unshred waste segregation technology process option would be 

appropriate for this a 

segregation technology 

Unit 3. Further evaluation also will consider the viability of sorting by continuous and/or batch 

analysis. 

ndling and disposal. Sorting is retained as a waste 

because of the aboveground contamination in Operable 

3.14.2 Shredding 

Shredding is another frequently used and 

reducing the volume of waste before dis 

options are generally applicable to the same types of wastes as compaction technology process 

options. Shredding is retained as a volume reduction technology process option. 

. technology process option for 

ion. Shredding technology process 

3.14.3 ComDaction 

Compaction is a commonly used technology process option for r volume of a wide 

variety of wastes. A compaction technology such as crushing 

contaminated and decontaminated wastes prior to disposal or 

waste facilitates handling and optimizes the use of space in a disposal facility. Compacting 

equipment is readily available. The volume reduction technology process option d 

could be implemented without major difficulties. The compactorbaler and mobile 

compactor used to compact process waste and trash might be utilized for compact 

Operable Unit 3. Volume reduction technology process options may be cost-effective 

pretreatments for many of the wastes. Compaction is retained as a volume reduction 

technology process option. 

applied to both 

tion. Compaction of the 

115 
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ackaging, it may be possible to decontaminate some of 

minated metals may be of use at this or other DOE ' 

through reshaping metal materials through a high heat process. The resultant 

materials could be used for purposes such as shielding blocks. The decontamination processes 

currently available include liquid abrasive blasting, freon cleaning, electropolishing, physical and 

chemical separation, an rbon dioxide processes. 

ferred to as "liquid honing," is a cleaning technique used 

for particle removal. 

an enclosed booth. The user of the equipment designs the enclosed booth size to meet the 

space limitations and the size of items planned 

the booth contains a water/abrasive mixture 

50 gallons, is continuously recirculated thou  

the surface being decontaminated. The no 

booth. Liquid abrasive blasting will gener 

additional waste. This contaminated slurry will be treated along with other contaminated waste. 

Liquid abrasive blasting performs decontamination relatively fast, at a low cost per item, and 

with little damage to the items being decontaminated. It appe 

decontamination process in terms of cost effectiveness, operati 

general volume of secondary waste. Liquid abrasive blasting is 

ntamination using liquid abrasive blasting is performed in 

contamination. A sump at the bottom of 

a slurry. This slurry, normally about 

g nozzle that accelerates the slurry onto 

Id or mounted on a holder inside the 

ted watedabrasive slurry as an 

most promising 

exposure, and 

ained for further 

evaluation. 

3.15.2 Freon Cleaning 

Freon cleaning is a decontamination process that reduces loose surface contamination on a 

multitude of materials. However, freon cleaning does not remove the surface laye 

contaminated item. Therefore, freon cleaning frequently cannot decontaminate to bel 

unrestricted release limits. This technology process option will not be carried forward 

further evaluation. 

116 
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3.15.3 ElectroDolishing 

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 grease, paint, tape, and other surface materials that 

to the electropolishing process. It also possesses inherent safety hazard . 

tes a difficult secondary waste disposal problem. Therefore, this technology 

process option will not be camed forward for further evaluation. 

Employing physical and aration techniques, it may be possible to decontaminate 

the highly contaminated particles on the basis of 

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 n 

physical separation techniques would not lowe 

technologies applied to the separated coarse 

acceptable levels. This technology will the ned for further evaluation. 

article fractions might still contain radiation above 

te landfill. While applying further 

diation levels, chemical separation 
. ght bring the treated soil radiation to 

3.15.5 Pelletized Carbon Dioxide 

A pelletized carbon dioxide (Cod 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 b 

stream. The mixture of air and solid CO, continuously flows t 

to a compressed.air 

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 ca 

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. 
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3.16 STABILIZATION 

technology process options identified for consideration are surcharging, 

u vitrification, cement-based stabilization, and thermoplastic stabilization. 

Surcharging typically induces compaction of soils by covering the area with a soil mound for a 

long period of time. After the compaction goal is achieved, the soil overburden may be 

removed and discarded surcharging another area. This inexpensive and simple 

stabilization technique 

capacity (after the over 

the typically long corn 

stabilization method a 

g-term soilbaste stability and adequate cap-bearing 

oved), but delays completion of the overall action due to 

ired. This technology process option is a viable 

tained for further evaluation. 

3.16.2 Vitrification 

Vitrification converts contaminated solids into 

matrix that has mechanical and chemical dur 

melting temperatures between 1100°C and 

nonleachable solidified melt. In vitrificati ure 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 

estroy organics and fix metals into the 

The vitrification process requires a large and efficient vented o 

event of vent system failure, the super-heated gases would be re 

workers would be exposed to various radiochemical and chemi 

precautions (backup systems) would be taken to prevent this, 

the contaminated waste and placing it in trenches before vitrification will improve cost 

on system. In the 

he environment and 

effectiveness and allow greater control over the process. 

Glass melting equipment (both continuous and batch) can be used to vitrify wastes. 

Conventional equipment, including "cold cap" and "drop tube electro" melters, h 

3-37 



586 
FMPC-0312-5 

November 19, 1990 

for vitrifying radioactive waste. Batch (in can) melting of radioactive waste has also been 

tank melter has been proposed, but not extensively studied. Gas-fired 

propriate because of air pollutant emission control requirements. 

op tube, or stirred tank melters would be fed a mix of waste, sand, and flujdng 

agents and would 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. 

could be entombed or buried as required for final 

Vitrification of FMPC and other solid wastes would significantly reduce the 

hazards associated wit . The radionuclides and metals would be fmed in a 

glass/crystalline matrix that has extremely high resistance to leaching and good mechanical 

integrity. The vitrified product would, in most ons, be stable for exceptionally long 

periods, exceeding the service life of other s 

Vitrification is an appropriate technology p 

semisolid waste materials. Vitrification fo h-resistant solid that does not 

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 

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 provi 

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 t 

environment and workers would be exposed to various radiochemical and chemical 

contaminants. To date, in situ vitrification has been unverifiable in field practice. However, 

melting zone grows 

gases are treated or 
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this technology process option may be useful in conjunction with other technology process 

capping and/or subsurface barriers in order to stabilize contaminated soils for 

is an emerging process and will be retained for further evaluation. 

Cement-based stabilization is a form 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 aluation. 

3.16.5 

Thermoplastic stabiliza 

heated and dispensed 

polyethylene to form a stable solid. This technology process option will be retained for further 

evaluation. 

of stabilization prior to disposal. Dried excavated soil is 

plastic matrix of asphalt, bitumen, paraffin, or 

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

. . . . . . . . 
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4.0 DESCRIPTION OF AL"ERNA"ES 

rnatives, general response actions and the process options chosen to 

ous technology types for each medium or operable unit are combined to form 

e site as a whole" (EPA 1988a). The CERCLA guidance defines technology 

types as "general categories 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 be ret to address additional radiological and 

chemical contamination. The possible screeni e process options prior to the full 

characterization of the site could significant1 

action alternatives. 

hould be assembled with process options rather than 

it 3, the RI site characterization is still in progress, 

tes. Because the site has not been fully characterized, 

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. 

4.1 ASSEMBLY OF ALTERNATIVES 

Operable Unit 3 was separated into two categories of media: 

groundwater. These media were separated to assist in the complete remediation of the 

groundwater. Four perched groundwater alternatives were developed. These alte 

consist of one containment and three collection alternatives. Collection is defined 

groundwater extraction. 

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 

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 

e six excavation alternatives, two are designed to address aboveground 

. The soils underneath the aboveground wastes appear to have minimal 

herefore, capping of these soils after the removal of the aboveground waste 

appears feasible. 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 o 

contamination unde a two-phased approach: The first phase is a 

temporary action to 

decommissioned, and 

and disposed, after the facilities have been removed. 

xcavation alternatives are designed for selected facility 

ils. The two interim alternatives are designed to address 

ation until the facilities are decontaminated, 

cond phase, the soils would be excavated, treated, 

Finally, the last alternative, No Action, is requ 

Substance Pollution Contingency Plan (NCP 

developed for Operable Unit 3. These 14 

the National Oil and Hazardous 

Its in a total of 14 alternatives being 

e (See Figure 4-1): 

Alternative 1 - No Action 

Alternative 2 - Cap 

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

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

Alternative 5 - Mechanical Removal and On-Site Dis 

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/LDRl-S/l1-19-90 4-2 
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Alternative 

Alternative 

10 - Groundwater Extraction, Monitoring, Treatment, and 

11 - Subsurface Barrier 

12 - Subsurface Barrier and Groundwater Extraction, 
and Discharge 

13 - Facility Removal and On-Site Disposal 

Alternative emoval and Off-Site Disposal 

In this list of alternativ 

Alternative 9, all extra oundwater is sent to a treatment facility for treatment to 

the allowable uranium iA). In Alternative 10, a monitoring system will regulate 
the water flow. Perched groundwater with uranium contamination above the --dictated 

criteria will go to the treatment facility. Water with uranium contamination below the ARARs- 

dictated criteria will bypass the treatment 

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 extraction time of 10 years wi 

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 --dictated criteria. In both 

processes for the treatment of Hazardous Substance Listlvolatile 

contaminants may be needed (if such contaminants are identifie 

monitoring Hazardous Substance Listlvolatile organic compoun 

Alternative 10. 

light difference between Alternatives 9 and 10. In 

to the Great Miami River for 

lity must be known to estimate 

uation in the RI to establish this time 

r these alternatives for cost estimating 

a mechanism for 

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 toxici 

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 
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evaluated at that time. In addition, all alternatives will require monitoring and maintenance, 

truction of the remedial action and after the remedial action is in place. 

10, and 12 will include groundwater monitoring. Alternatives 2 through 8 and 

also include groundwater monitoring, unless they are used in conjunction 

1, 9, 10, or 1 2  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. 

All alternatives will co and maintenance. Groundwater monitoring will occur 

on a site-wide basis. 

slurry walls, disposal fa 

will be designed to d 

contamination. If increasing uranium or other contaminant concentrations are detected, the 

potential for exceeding the derived concentrat t will be evaluated and, if necessary, an 

appropriate additional response action will be 

continued or additional monitoring of selected wells, caps, 

mporary storage sites. The monitoring and maintenance 

contamination levels that may indicate movement of the 

The Initial Screening of Alternatives (desc 

above list of alternatives. 

er 6.0) was conducted based on the 

4.2 DEFINITION OF ALTERNATIVES 

4.2.1 Alternative 1 - No Action . . . . . . . . 

The No Action Alternative, as required by the National Oil and 

Contingency Plan (EPA lWOb), is carried forward throughout t 

includes monitoring and security controls that presently exist, b 

will be implemented. The No Action Alternative is used as a baseline to compare other 

Substance Pollution 

t. This alternative 

control measures 

remedial alternatives developed for Operable Unit 3. 

. . .  

4.2.2 Alternative 2 - Cao 

This containment alternative represents a minimum action scenario that is intended to 

the wastes and to minimize the vertical infiltration of rainfall into and through the soli 

to the underlying soils and perched groundwater. This alternative consists of capping and storm 

water management. 

ABQ/OU3FS/LDRl -SA 1-19-90 
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The waste areas to be capped will be contour-graded with clean, compacted fill to provide 

cap placement. In many cases, this work will occur around buildings, which 

ation with the cap as discussed in Chapter 3.0. All cap elements and layers 

to grades that promote drainage while minimizing the effects of waste 

torm water erosion. Storm water management features will safely remove 
.................. 

storm water from the waste area and direct storm water away from the closed area. 

In addition to capping 

contaminants. The ab 

rnative will be considered for capping the aboveground 

te would be graded and stabilized before cap emplacement. 

RunofUrun-on control lished using one or more of the following: site contour 
........ ........ ........ ........ . . . . . .  ....... ........ . . . .  ............. 

grading, vegetation, divg&Fon dit;h&, collection ditches, baffles, or lined sedimentation 

basins. 

4.2.3 

This alternative was designed to address on 

piles. The intent of this alternative is to 

of the aboveground waste. 

d contaminants such as the metal scrap 

ectrum 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 

equipment. 

eavy construction 

. . . . . . .  
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 options will be evaluated further during 

the detailed analysis of alternatives. 

minated for salvage. The 

, physical and chemical 

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 

ABWU~FSILDRI -5n 1-19-90 4-1 1 
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design criteria (in accordance with 10CFR61 and 4OCFR264) and the stability of its location. 
. . . . . . . . . . . . . . . . . . 

ected to remain intact for several hundred years and prevent migration of 

uents to the accessible environment. 

the aboveground contaminants, the remaining soil will be capped to minimize 

the vertical infiltration of water into the contaminated soils. In situ vitrification will be 

evaluated during the detailed analysis of alternatives for possible application to soils treatment. 

d contaminants such 

rum of options for as metal scrap piles. 

the remediation of the aboveground waste. 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 constructio 

After removal by heavy construction equip 

for salvage by liquid abrasive blasting, ph 

dioxide. These process options will be evaluated further'during the detailed analysis of 

alternatives. 

veground waste will be decontaminated 

cal separation, or pelletized carbon 

The remaining low-level radioactive waste that cannot be salvag 

disposed at an approved off-site location. After volume reduct 

waste will be transported to a federally approved (licensed) off- 

compliance with NCFR, Subchapter C, Part 262 and NRC (10 

structure will be required at the FMPC in support of the effo 

process options selected for further consideration include transport by rail, truck, 

truck transfer station at the disposal site. Any special conditions the disposal faci 

(e.g., no free liquids, no respirable particulate fines) will be satisfied before shipping. 

After disposal of the aboveground contaminants, the remaining soil will be capped to 

the vertical infiltration of water into the contaminated soils. In situ vitrification will be 

evaluated during the detailed analysis of alternatives for possible application to soils treatment. 

. . . . . . . . . 
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designed for three situations: the removal of surface soils, the removal of 

surface soils underneath a 

underneath a facility, excavation will be performed in a fashion similar to. 

contaminants will be removed 

by heavy construction equipment and decontaminated for salvage by liquid abrasive blasting, 

physical and chemical s 

areas will be removed 

contaminated zone will 

with contarnination wit 

as backfill. The treat 

chemical extraction, and hydrocyclonic separation. Prior to packaging, the concentrated wastes 

from the treatment will be thermal treated an abilized. Thermal treatment options are 

multiple hearth, circulating bed combustion, arc. Stabilization options are cement- 

based and thermoplastic stabilization. 

pelletized carbon dioxide. Contaminated soils in accessible 

ruction equipment and treated. All soils in the 

to the bottom of the contamination. Any zones of soil 

limits (based upon monitoring) will be separated and used 

med forward for further evaluation are soil washing, 

The remaining soil that is below acceptabl used for backfill. After packaging, the 

remaining wastes that cannot be treated or salvaged will be sent to a permanent on-site disposal 

facility (designed in accordance with 10CFR61 and 40CFR264). If packaging is not necessary, 

As with Alternative 5, this alternative is designed for three situa moval of surface 

moval of surface 

soils underneath a facility. For soils underneath a facility, excavation will be performed in a 

fashion similar to mining operations and is detailed in section 3.12.1. The above 

contaminants will be removed by heavy construction equipment and decontaminat 

by liquid abrasive blasting, physical and chemical separation, or pelletized carbon dioxid 

Contaminated soils in accessible areas will be removed by heavy construction eq 

treated. All soils in the contaminated zone will be excavated to the bottom of the 

contamination. Any zones of soil with contamination within acceptable limits (based upon 

ABOX)U3FSIIl)Rl-S/lI-19-9O 4-13 1.39 
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monitoring) will be separated and used as backfill. The treatment options camed forward for 

n are soil washing, chemical extraction, and hydrocyclonic separation. Prior to 

centrated wastes from the treatment will be thermal treated and/or stabilized. 

options are multiple hearth, circulating bed combustion, and plasma arc. . 

ons are cement-based and thermoplastic stabilization. 

The remaining soil that is below acceptable limits will be used for backfill. The remaining 

wastes that cannot be t 

facility off site. Afte 

approved (licensed) o 

and NRC (10CFR71 

of the effort. The t 

transport by rail, truck, or rail with a truck transfer station at the disposal site. Any special 

aged will be disposed at an approved (licensed) disposal 

n and packaging, the waste will be transported to an 

facility in compliance with 4OCFR, Subchapter Cy Part 262 

orage structure will be requied at the FMPC in support 

options selected for further consideration include 

be satisfied prior to shipping. 

cap), followed by a far-term 

excavation process after decontamination, decommissioning, and dismantling of the facilities. 

It was designed to address contaminated soils under facilities wh 

of the particular facility. Because the facility itself restricts a 

it is removed, this alternative is divided into two parts: near te 

continued operation 

ntaminated soil until 

In the near term, the facility floors will be covered with a temp 

migration of contaminants into the soils under the facilities. 

or polyurethane coating applied to the floors of the facility. Any sumps associated with the 

contamination will be repaired/replaced. In situations where contamination from t 

migrated to the open area surrounding the building, the open area will be remediated i 

conjunction with the facility. These areas will be addressed in this fashion becaus 

are part of the facility foundation. To prevent contact with these soils prior to final 

cap to prevent further 

an epoxy-based 

4-14 
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remediation, a single-layer cap will be applied over the surficial contamination. The cap will 

rete and/or bituminous asphalt layer and will be removed with the soils after 

emoved. 

this alternative is based on the assumption that the facilities overlying 

contaminated soils will eventually be decommissioned, decontaminated, and dismantled. Once 

the facilities have been removed, the soils will be excavated by heavy construction equipment 

and the soils will be tr ashing, chemical extraction, or hydrocyclonic separation. 

All soils in the conta ' be excavated to the bottom of the contamination. Any 

mnes of soil with cont 

separated and used as 

will be thermal treat 

circulating bed combustion, and plasma arc. Stabilization options are cement-based and 

thermoplastic stabilization. 

acceptable limits (based upon monitoring) will be 

to packaging, the concentrated wastes from the treatment 

. Thermal treatment options are multiple hearth, 

The remaining soil that is below acceptable 

waste will be packaged, if necessary, and d 

(designed in accordance with 10CFR61 an 

decommissioning of the FMPC. 

e used for backfill. The remaining 

ermanent on-site disposal facility 

There is no firm date set for 

4.2.8 Alternative 8 - Near Term: Temuorarv Cau: Far Term: Mechanical Removal 

This alternative will temporarily cap the facility floors and the s 

and then the soils will be excavated after decontamination, de 

the facilities. This alternative was designed to address conta 

allowing continued operation of the particular facility. Beca 

to the contaminated soil until it is removed, this alternative is divided into two parts: near term 

and far term. 

and Off-Site Disuosal 

areas as necessary 

g, and dismantling of 

der facilities while 

elf restricts access 

In the near term, the facility floors will be covered with a temporary cap to preve 

A temporary cap is an epoxy-based 

Any sumps associated with the 

contamination from the facility has 

migration of contaminants into the soils under the facilities; 

or polyurethane coating applied to the floors of the facility. 

contamination will be repaired/replaced. In situations where 

ABQ/OU3FS/LDRl -S/I1-19-90 4-15 
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migrated to the open area surrounding the building, the open area will be remediated in 

the facility. These areas will be addressed in this fashion because these soils 

ility foundation. To prevent contact with these soils prior to final 

e-layer cap will be applied over the surficial contamination. The cap will 

crete and/or bituminous asphalt layer and will be removed with the soils after 

the facilities are removed. 

In the far term, this alt 

contaminated soils will decommissioned, decontaminated, and dismantled. Once 

the facilities have been soils will be excavated by heavy construction equipment 

and the soils will be tr hing, chemical extraction, or hydrocyclonic separation. 

All soils in the conta be excavated to the bottom of the contamination. Any 

zones of soil with contamination within acceptable limits (based upon monitoring) will be 

separated and used as backfill. Prior to packa 

will be thermal treated and/or stabilized. The 

circulating bed combustion, and plasma arc. 

thermoplastic stabilization. 

ed upon the assumption that the facilities overlying 

he concentrated wastes from the treatment 

atment options are multiple hearth, 

on options are cement-based and 

The remaining soil that is below acceptable limits will be used for backfill. The remaining 

waste will be disposed at an approved (licensed) off-site disposal facility in compliance with 

40CFR, Subchapter C, Part 262 and NRC (10CFR71). After 

the waste will be transported to the disposal facility. A tempor 

required at the FMPC in support of this effort. The transport 

further consideration include transport by rail, truck, or rail 

disposal site. Any special conditions imposed by the dispos 

respirable particulate fines) will be satisfied prior to shipping. There is no firm date set for 

ion and packaging, 

tructure will be 

ptions selected for 

nsfer station at the 

(e.g., no free liquids, no 

decommissioning of the FMPC. 
.. . . .  

4.2.9 Alternative 9 - Groundwater Extraction, Treatment. and Discharge 

The groundwater for the Production Area is addressed in sections, but the entire are 

remediated as a unit. Groundwater extraction will be accomplished by horizontal dra' 

dedicated well systems, well point systems, and/or vertical sand drains. It is assumed that 

ABQ/OU3FS/LDRl-S/l1-19-90 4-16 - 1 4 2  
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extraction will continue for a minimum of 10 years with continuous monitoring to establish the 

n. The types of groundwater extraction systems used for this alternative will 

e detailed analysis of alternatives. Once collected, the water will be routed to 

and discharged into the Great Miami River after treatment. The exact 

in the treatment facility will be evaluated in the detailed analysis of 

alternatives. The residue fiom the treatment facility will be disposed on or off site. 

The groundwater for t 

remediated as a unit. 

dedicated well systems, 

Area is addressed in sections, but the entire area will be 

extraction will be accomplished by horizontal drains, 

date of completion. The types of groundwater extraction systems used for this alternative will 

be evaluated in the detailed analysis of a1 ddition to the groundwater extraction 

system, a continuous monitoring system will Perched 

groundwater with uranium contamination ab 

(20 pCi/l, see Section 2.1) will be routed t 

contamination below this criteria will be 

The exact process flow used in the treatment facility will be evaluated in the detailed analysis of 

alternatives. The residue from the treatment facility will be disposed on or off site. 

e water flow after extraction. 

wable uranium concentration levels 

t facility. Water with uranium 

he Great Miami River for discharge. 
.. ... .. ... 

If additional data on the perched groundwater contamination i 

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. 

amination other 

t no contamination 

g system will be 

4.2.11 Alternative 11 - Subsurface Barrier 

This alternative proposes to place a subsurface bamer around the lower half of t 

Area. The barrier would be 6OOO feet in length and would encompass the east, 

sides of the FMPC. With this alternative, the water would be contained within 

Area, but would not be removed or treated. The bamer would minimize horizontal 

of the contamination out of the Production Area. 

143 
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a combination of both Alternatives 9 and 11. A subsurface barrier 

gth) would be placed around the lower half of the Production Area (east,. 

t sides) and the groundwater would be extracted via a dedicated well system, 

wellpoint system, horizontal drains, or vertical sand drains. It is assumed that extraction will 

continue for a min 

completion. The types 

evaluated in the deta 

facility prior to disch 

treatment facility 

treatment facility will be disposed on or off site. 

th continuous monitoring to establish the date of 

er extraction systems used for this alternative will be 

alternatives. All water would be transported to a treatment 

at Miami River. The exact process flow used in the 

the detailed analysis of alternatives. The residue from the 

4.2.13 

This alternative proposes to remove specific 

contaminated soils. The demolition of the 

will occur in a phased process: 

facilities at the FMPC that cover 

ccordance with DOE Order 5820.2A, 

Once the 

Disconnect utilities and associated lines, ducting, etc. 
Remove machinery and equipment. 
Remove loose surficial contamination. 
Remove roof and siding. 
Remove miscellaneous structural members. 
Remove main structural members. 

facility has been removed, the concrete pad and conta s will be excavated. 

All soils in the contaminated zone will be excavated to the bott 

zones of soil with contamination within acceptable limits (based upon monitoring) will be 

separated and used as backfill. Salvageable materials will be decontaminated by li 

blasting, physical and chemical separation, or pelletized carbon dioxide, and then pro 

through salvage companies for recycling. The excavated soils will be treated by soil w 

chemical extraction, or hydrocyclonic separation. Prior to packaging, the concentrate 

f the contamination. Any 

1 4 4  
ABQ/OU3FS/LDR 1 -5/11-19-90 4-18 
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from the treatment will be thermal treated and/or stabilized. Thermal treatment options are 

circulating bed combustion, and plasma arc. Stabilization option are cement- 
. . . . . . . . . . . . . . . . . . . . . 

plastic stabilization. 

il that is below acceptable limits will be used for backfill. Any unsalvageable 

g concrete and contaminated soils, will be packaged and disposed at a 

permanent on-site disposal facility (designed in accordance with 10CFR61 and 40CFR264). 

4.2.14 

This alternative p r o p s  

contaminated soils. 

occur in a phased p 

specific designated facilities at the FMPC that cover 

DOE Order 5820.2A and will 

Disconnect utilities and associated lines, ducting, etc. 
Remove machinery and equipment. 
Remove loose surficial contaminati 
Remove roof and siding. 
Remove miscellaneous structural 
Remove main structural members 

Once the facilities are removed, heavy co 

concrete pad and contaminated soils. All soils in the contaminated zone will be excavated to 

the bottom of the contamination. Any zones of soil with conta 

(based upon monitoring) will be separated and used as backfill. 

decontaminated by liquid abrasive blasting, physical and chemica 

carbon dioxide. Soils will be treated by soil washing, chemical 

separation. Prior to packaging, the concentrated wastes from t 

treated and/or stabilized. Thermal treatment options are multi 

combustion, and plasma arc. Stabilization options are cement-based and thermoplastic 

stabilization. 

ment will be used to excavate the 

materials will be 

The remaining soil that is below acceptable limit will be used for backfill. The re 

will be disposed at an approved (licensed) off-site disposal facility in compliance 

Subchapter C, Part 262 and NRC (10CFR71). A temporary storage structure will be required 
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at the FMPC in support of transportation to the disposal facility. A n y  special conditions 

cility (e.g., no free liquids, no respirable particulate fines) will be 

. . . . . . . . . . . . . . . . . . . . . 
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5.0 ALTERNATIVE SCREENING METHODOLOGY 

apter, 14 alternatives were developed from the technology types remaining 

hnology screening. Next, these alternatives were subjected to a screening 

riteria: 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 followi 

various technologies 

process in Chapter 6.0: 

n was developed, or is currently being developed, for the 

atives, and was considered as part of the initial screening 

n and containment systems 
Flow rates for groundwater extraction systems 
Special requirements for constructing treatment or containment systems 
Distances for disposal technologies 

The current status of this information devel is as follows: 1) Chapter 6.0 includes 

a listing of the various contaminated areas 

Chapter 6.0 also provides details about ur 

maps showing approximate configurations radiological con tamination. Little 

progress has yet been made in determining the magnitude of chemical contamination present; 

2) size and configuration of the on-site extraction and containm 

developed; 3) flow rates for groundwater extraction systems hav 

requirements for constructing treatment or containment systems 

and 5) although an approved (licensed) disposal facility has not 

radiologically contaminated waste, transportation distances to a 

have been computed. 

boperable unit (Table 6-1). 

ation levels and depths, as well as 

are currently being 

tly being developed; 

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

5.1 ALTERNATIVE EVALUATION PROCESS 

5.1.1 Effectiveness Evaluation 

Each alternative was evaluated for effectiveness in protecting human health and the 

environment in both the short term and the long term. Short-term effectiveness is a measure 

147 
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of the technical effectiveness of the alternative to protect human health and the environment 

rm. The short-term effectiveness assessment will consider the effectiveness of 

protecting human health and the environment from the initiation of remedial 

to the time when the response objectives are achieved. The short-term 

each alternative will be evaluated on the basis of the following four analysis 

factors: 

0 

0 

0 

0 

Protection of the community during remedial action 

g remedial action 

ociated with implementation of the remedial 

nt of the remedial response objectives 

Long-term effectiveness is a measure of the technical effectiveness of the alternative to protect 

human health and the environment after achi of the remedial response objectives. The 

long-term effectiveness assessment will focus ctiveness of each alternative in 

protecting human health and the enviro 

on site. The long-term effectiveness and 

the basis of the following three analysis factors: 

als or untreated materials remaining 

each alternative will be evaluated on 

Magnitude of remaining risk 

Reliability of controls 
Adequacy of controls . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Protection of human health for on-site activities involves site w 

the short term, and nearby residents in the long term. Off-site 

along the shipment routes in the short term. 

implementation period, when disturbing contaminated soils, creating dust, and changing surface 

water runoff routes could affect people, flora, fauna, and site physical characteristi 

(e.g., surface erosion, sedimentation). Long term refers to the period after remedial a 

complete, and includes the effects of treatment processes on contaminated materi 

factors, recharge rates to the aquifer, and removal versus nonremoval actions on 

material. 

earby residents in 

'ties will affect residents 

Short term refers to the construction and 

5-2 148  
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In addition, each alternative was evaluated for its effectiveness in reducing the toxicity, mobility, 

ntaminants through treatment. Treatment includes a wide range of 

nly a limited number can be implemented where radioactive contamination is 

nts considered applicable include chemical, physical, and/or biological 

ter 3.0 discusses those considered applicable in detail. Typically, these 

to reduce volume; no process options have yet been identified that will 

reduce toxicity. Note that while physical shielding (or containment) is not considered a 

treatment, it does redu f contamination. 

a1 and administrative feasibility of constructing, operating, 

mative. Implementability includes five factors: 

constructability, reliability, maintainability, agency approvals, and special engineering. 

Constructability involves the actual field activities necessary to build the remedial action 

structures after design challenges have been 

impact of geological factors and existing st 

ideration of site conditions, and the 

Reliability and maintainability factors add emedial 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 operation, 

replacement, maintenance, and monitoring of the technical components of an alternative. 

Agency approvals rely on the ability to comply with the substan 

consistent with section 121(e) of CERCLA and specific provisio 

(such as the FMPC FFCA, State of Ohio Consent Decrees, an 

Agreement). 

ments of permits 

agency Agreements 

CERCLA 120 Consent 

. . . . . . . . 

Special engineering refers to special equipment or design factors for the remedial 

For example, special design factors for permanent storage facilities, identification of un 

quality control monitoring activities for the permanent on-site disposal facility, and 

a cap within a congested area are included in the special engineering factor. 

149 
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5.1.3 Cost Evaluation 

r screening alternatives are typically based on a variety of cost-estimating data 

costs, vendor information, and conventional cost-esthating guides) and 

ates modified by site-specific information. Cost estimates for items common 

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

ingencies) do not warrant substantial effort during the initial alternative screening 

phase. For Operable Unit 3, it is not yet considered appropriate to develop order of 

magnitude costs at this 

available for nonradi 

"medium," or "low" and 

at this stage of the sc 

Feasibility Study, due to the currently insufficient data 

ants. This has resulted in identifying costs as "high," 

g cost as a legitimate criteria for eliminating an alternative 

5.1.4 Innovative TechnoloPies 

Technologies are classified as innovative if they are fully developed, but lack sufficient cost or 

performance data for routine use at cleanup 

Chapter 3.0 will be evaluated further in the 

y innovative technologies identified in 

alysis of alternatives. 

5.2 

CERCLA requires that remedial actions at federal facilities achieve a level of cleanup or 

standard of control of radiological and hazardous substances, pollutants, or contaminants that, at 

a minimum, assures the protection of human health and the en 

those radiological and hazardous substances, pollutants, and con 

on-site, CERCLA further defines this level as the remedial acti 

applicable or relevant and appropriate requirements (ARARs), 

REQUREMENTS (ARARs) 

ith respect to 

hat will remain 

t attains legally 

ards, criteria, or limitations. 

ARARs are classified as chemical specific, location specific, or action specific. Chemical-specific 

ARARs address the acceptable amount or concentration of a specific pollutant th 

found in or discharged to soil, water, and air. Location-specific ARARs are based on 

specific setting and nature of the site. Action-specific ARARs relate to technology- 

activity-based requirements or limitations on the specific response actions taken 

the type of wastes. Thus, the determination of the potential ARARs for proposed actions at a 
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site is based on factors specilk to that site and the individual action (Le., on the nature of the 

e location of the site, and the general scope of the identified remedial action 

t of the potential ARARs for Operable Unit 3 is included in Appendix A. 
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6.0 INITIAL SCREENING OF ALTERNATIVES 

nies the initial screening of alternatives for Operable Unit 3 alternatives. 

exity of the various contaminated zones and surrounding structures, facilities, 

it is difficult to address alternative screening on an area-by-area basis. For this 

reason, contamination 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 

technique minimizes r 

alternative addressing perable unit. Costs are addressed separately for each 

affected area, and th suboperable unit-specific basis. This procedure was 

necessary to obtain 

suboperable unit. 

ternatives was conducted based on this methodology. This 
essing the effectiveness and implementability of an 

mparison for each applicable alternative for a particular 

The seven suboperable units are: 

Suboperable Unit k. Open field limited access to 
contaminated soils 

Suboperable Unit B: Open fie1 
contaminated soils 

Suboperable Unit C: Soil contamination under facilities 

Suboperable Unit D: Soil contamination under facili ed for 
possible demolition 

Suboperable Unit E: Aboveground contaminants 

Suboperable Unit F Perched groundwater contamin 

Suboperable Unit G Soils surrounding transfer lines 

For each of these suboperable units, several specific areas are identified. Table 6- 

contamination areas by suboperable unit, and more complete descriptions of the contaminated 

areas are included in the following sections of this chapter. Figures 6-1 through 6-9 show the 

extent and location of contaminated areas in Suboperable Units A-G. However, it should be 

noted that these figures are not to exact scale. 
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TABLE 6-1 
. . . . . . . . . . . . . . . . . . . . . . 

OPERABLE UNIT 3 CONTAMINATED AREAS 
LISTED BY SUBOPERABLE UNIT 

Subouerable Unit C: 
Soil Contamination Under Facilities Open Field Areas With Limited 

Access to Contaminated Soils C1 Plant 2/3, Refinery 

C3 Incinerator (Sewage Treatment Plant 
A1 Area Between P C 2  Plant 4, Green Salt Plant 
A2 Area South of Pla 
A3 Area Between Pla Area) 
A4 Area West of Pla 

A5 Area Along 1st St Under Facilities Designated - for 
A6 Area North of P Possible Demolition 
A7 Plant 8 Loading 
A8 Area Between Laboratory and Pilot 

Plant 
A9 Areas around Laboratory 
AlOPlant 1 Drum Storage Pad and Storage 

Areas 
A l l  Areas South of Garage and East of 

Heavy Equipment Building 
A12Area East of Plant 5, Metals 

Production Plant m Baling Area 
A13 Thorium Storage Area 
A14Areas North of Pilot Plant 
A15Areas West of Tank Farm and Sump 

Acid Metals D Subouerable Unit D: Contamination 

D1 Plant 6 Pickling Area 
D2 Plant 6 Chip Pickling Area 

3 Plant 9, Special Products Plant 
4 Building 39A, Incinerator 

Pilot Plant and Pilot Plant Tank Farm 

Subouerable Unit E: 
Aboveground Contaminants 

E2 Scrap Metal Pile (Northeast Quadrant) 
E3 Scrap Metal Piles (Northwest Quadrant) 
E4 Construction Rubble Mound 

Subouerable Unit B: 
Open Field Areas With Good 
Access to Contaminated Soils 

B1 Graphite Furnace and Oil Burner Area 
B2 Fire Training Area 
B3 Buffer Zone and Area East of Plant 9 
B4 Sewage Treatment Plantnncinerator 

B5 Area South of the Northeast Scrap 

B6 Area South of PCB Area 

Area 

Metal Pile 

Sewage Treatment Plan tnncinera tor 
Area 

,.... . 

Main Effluent Line 
K-65 Slurry Line 
Clearwell Process Water Line ........ 
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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 describes and defines the remedial action alternatives. The alternatives 

developed for Operable Unit 3 remedial action are as follows: 

Alternative 1 - No Action 

Alternative 2 -1 

Alternative 3 - Removal of Aboveground Contaminants, 
osal, and Cap 

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

Alternative 5 - Mechanical Removal and On-Site Disposal 

Alternative 6 - Mechanical Removal 

Alternative 7 - Near Term - Te 
Far Term - Me 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 

Alternative 10 - Groundwater Extraction, Monitoring, T 

Alternative 11 - Subsurface Barrier 

Alternative 12 - Subsurface Barrier and Groundwater 
and Discharge 

Alternative 13 - Facility Removal and On-Site Disposal 

Alternative 14 - Facility Removal and Off-Site Disposal 
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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 (i.e., "five" indicates that the alternative 

ctor, and "one" indicates that the alternative least satisfies the factor). This 
was applied to each factor of the effectiveness and implementability criteria. 

Thus, because 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 could re 

five factors (constructa 

engineering), and the score an alternative could receive for this criterion is also 

25. When evaluating ative was 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 

information, conventional cost estimate guides, 

estimates. 

ume of contaminants), the best possible ranking score that 

ffectiveness criterion is 25. Similarly, implementability has 

ty, maintainability, agency approvals, and special 

ercial remedial costs, and prior similar 

Screening summary charts are found at the 

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 

process are discussed in the following paragraphs. 

of the seven suboperable unit 

he relative ranking of each applicable 

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. Due to pro 

and handling of contaminated waste, workers on site are considered to be at a hig 

the public immediately off site. However, the potential risk to the public due to possi 

unsecure access is also a consideration in the scoring process. In cases where co 

has migrated off the FMPC property, any actions that do not remove the conta 

he effectiveness of 

. .  
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been downgraded in ranking. In addition, when aboveground contaminants remain in place (for 

alternative), factors such as increased wind dispersal, rainwater runoff, and 

t were considered. 

ublic health and environmental protection will be affected by the construction 

an on-site and an off-site disposal facility, which will likely result in traffic increases due 

to potential need to import materials for construction. In addition, off-site disposal will also 

result in increased tra 

to the off-site disposal 

the transfer of the contaminated material from the FMPC 

The short-term public 

off-site transportation 

materials for construction through the local community. It is assumed that this action would 

likely represent the greatest potential sho o the community. In addition, 

disturbing the contamination will affect both nd the public immediately off site. 

Engineered dust controls are assumed in use ot reasonably be assumed one hundred 

percent effective. 

onmental protection has been ranked the lowest for 

to traffic flow of contaminated material and import of 

Long-term public health and environmental protection risk of each alternative has been 

evaluated on the basis of the magnitude of remaining risk, adequacy of control, and reliability of 

controls. In addition, assessment focuses on the effectiveness o 

human health and the environment from residuals or untreated 

that the long-term effects of on-site disposal are equivalent to 

achieve the same long-term disposal result. Although the cap p 
penetration of rainfall and runoff, continual horizontal infitrat 

infiltration has penetrated the contaminated waste, further migration can occur. Although 

ese factors assume 

containment is not considered a treatment, it does reduce the mobility of the cont 

not the toxicity or volume. 

For reduction of toxicity, mobility, or volume through treatment, all remedial actions that do 

not include treatment have been downgraded in ranking. All excavation actions assume 

treatment of the soils prior to disposal. 
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Constructability evaluation considers not only the developmental status of any physical process 
. .... 

y site-specific constraints such as subsurface conditions, space limitations, 

ctions. The difficulty of the construction (e.g., facility removal or excavation 

pacts the ranking of this factor. The more difficult and/or complex the 

lower the ranking. Due to the working conditions within the Production 

iency has been considered in the ranking due to worker health and safety 

requirements imposed within the Production Area. 

Reliability of alternat 

meet specified efficien 

requirements over tim 

into the system thro quirements. If complex technologies are required for the 

alternative, the ranking was lowered. Also, the reliability of a cap, for example, placed over 

graded and compacted scrap piles is assu 

cap over compacted soils only. 

aluated based on the ability of a given process option to 

ance goals and how well it will maintain its performance 

uations, the reliability of the operation has been designed 

han the same factors when placing a 

The maintainability of alternatives has bee 

maintain the effectiveness of the remedi 

routine, but if complex technologies are required of the alternative, or if, for example, excessive 

grading and compacting of aboveground contaminants is required, the ranking has been lowered. 

Routine monitoring/maintenance may include periodic inspec settlement, erosion, 

and/or invasion of deep rooted vegetation. In addition, ground ring wells will need 

to be periodically sampled and monitored. Both on-site and o a1 facilities will need 

to be monitored and maintained to check and verify the inte lity. Because the 

off-site disposal facility has not yet been selected, the maint for both on-site 

and off-site disposal facilities are ranked the same. No existing off-site facility will be assumed 

on the ability to monitor and 

aintenance requirements will be 

as the facility of choice. Also, for all off-site alternatives, the maintainability of a 

storage facility must be considered. 

Agency approvals have been evaluated on the basis of agency and permit requirements. State 

hazard permits will be required from all transportation route states that have this requirement. 

For areas outside the FMPC property, alternatives that do not remove the contamination are 
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ranked low. In addition, if a delay is involved with the remedial action, the ranking- has been 

gency approval and acceptance of long-term on-site disposal alternatives is 

than off-site disposal alternatives. 

g has been evaluated based on any special design or implementation factors, 

including the need for specially trained or experienced personnel to set up or operate 

equipment or to implement a specific component of an alternative. The design of the 

permanent on-site stor uires significantly more special engineering than a 

temporary storage fac 

complex technologies h 

requiring special equipment or design factors or 

ed lower than the simpler alternatives. 

Cost estimates for scr 

generic unit costs, vendor information, and conventional cost estimating) and similar prior 

estimates modified by site-specific information. 

evaluated as to whether costs are low, mediu 

ranking was prepared for each alternative t 

alternatives. The data uncertainties prese 

force estimates to be approximated. The 

it is considered premature to eliminate an alternative based exclusively on cost at this time. 

were based on a variety of cost-estimating data (e.g., 

his cost evaluation, each alternative is 
gh relative to other alternatives. The cost 

mparison of costs among similar 

of the RUEs for Operable Unit 3 

tes for comparison purposes only and 

For purposes of this report, the following approximate cost ranges were used: 

Costs greater than $250 million are considered high. 

Costs between $50 million and $250 million are consi 

Costs  less than $50 million are considered low. .. .... 

6.1 
CONTAMINATED SOILS 

Suboperable Unit A is defined as open field areas with limited access to contaminated 

(Le., overhead obstructions, surrounding buildings) in the Production Area. Figure 6-1 

illustrates the Suboperable Unit A areas. The area identification numbers (e.g., Al, 

on the figure are also referenced in Table 6-3 and in the area descriptions in Section 6.1.1. 
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TABLE 6-3 

OPERABLE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT A 

I 

Volume 
5.5-10 1 1 0 - 1 5  15-20  (ft3) 

Area Along 1 St Street 

Area North of Plant 8 

East of Heavy Equipment 200'x1~~-..  - .  

Metals Production Plant 250'~10~"-.. - ' *  .... 75Dia .... 
.... .... - lOo'x50' - 

Building ,150'x1oo' ".,2@100'Dia''-., 

Area East of Plant 5, 

.... .... - .  
20o'x100'... .. - .  

1wx100' 

- .  Thorium Storage Area 

Areas North of 
Pilot Plant . -.. 

- .. ... 
2 6  7SDia - 

2Wx250' 

.. e .  
-. - .. 

.. .. - a .  
.. 

.. .- 

Dimension of Contaminated Material Measurement= 
Dimension of Matiid 
with Uranium Concentrations between 
50 and 200ppm 

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .With Uranium Concentrations .e. >200ppm 

.. e - .  
.. 

- = Uranium Concentrations Less than 50 ppm 

6-10 
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Due to the limited access, these alternatives will require coordination between construction 

aboveground structures. In addition to aboveground structures, many of the 

with concrete pads or roads. Because the concrete pads may be 

will be addressed similar to contaminated surface soils or replaced as 

be included in the volume calculations of contaminated soils. Table 6-3 -lists 

of the uranium contamination. The volumes in this table were calculated by 

taking the sum of the volumes at various depths. For example, the volume of contaminated soil 

at uranium concentrati 

taking the sum of the 

10 to 15 feet, and 15 t 

00 ppm in the area along 1st Street was calculated by 

1.5 feet, 1.5 to 3 feet, 3 to 5.5 feet, 5.5 to 10 feet, 

le 6-3). Thus, the calculation looks like this: 

Total volume = ( 

(150’ x 50’ x 4.5’) + [n 

-5’) + (400’ x 100’ x 1.5’) + (150’ x 50’ x 2.5’) + 
x 5’1 + [n (so’)2 x 5’](2) = 551,000 cubic feet 

4 4 

There are four areas of uranium contaminati 

However, these two areas are completely e 

uranium concentrations between 50 and 2 

contaminated soil. Sources for the conta 

r than 200 pprn between 0 and 1.5 feet. 

n the larger contaminated area, with 

us, do not affect the total volume of 

nd levels are discussed in Chapter 1.0. 

6.1.1 Area Descriptions 

6.1.1.1 Area Between Plant 4 and Plant 5 (Area Al, Figure 6- 

Uranium soil contamination appears to have developed in this r 

air emissions from Plant 4 and 5. The total volume of uraniu 

188,400 cubic feet. The uranium concentration is between 50 
approximately 50 feet in diameter between 3 and 5.5 feet in depth with uranium concentration 

in excess of 200 ppm. 

rainwater runoff and 

on is approximately 

There is one area 
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6.1.1.2 Area South of Plant 9 (Area A2, Figure 6-1) 

ntamination in this area appears to have developed from rainwater runoff and 

Plants 5 and 9. The total volume of uranium contamination is approximately 

The uranium concentration is generally between 50 and 200 ppm. There is 

approximately 50 feet in diameter, between 15 and 20 feet in depth, with uranium 

concentrations in excess of 200 ppm. This is an area of concern because mobile forms of 

uranium contamination are moving from Plant 6 and 9 into the perched water. 

6.1.1.3 (Area A3, Figure 6-1) 

Uranium soil contamin 

Plants 2/3 and 4 and 

between these plants. 

22,500 cubic feet. The uranium concentration is between 50 and 200 ppm. 

rea appears to be the result of rainwater runoff from 

4 and 8. This water flows to the storm sewer 

ranium contamination is approximately 

(Area A4, Figure 6-1) 

This area was originally used to dissolve ura agnesium scrap metals. On this diked 

ric acid were used to dissolve the 

rea appears to be leakage 

from the pad into the soils (WMCO 1989). The total volume of uranium contamination is 
approximately 109,300 cubic feet. The uranium concentration is between 50 and 200 ppm. 

6.1.1.5 Area Along 1st Street (Area A5, Figure 6-1) 

This area encompasses portions of both the southeast and sout 

the uranium contamination appears to be leakage from the sum 

pickling room and the catch basin for the salt oil (WMCO 19 

from the adjacent roadways that are contaminated by material movements and air deposition 

from Plants 4, 5, 7, and 8 (WMCO 1989). This area begins south of Plant 6 and 

south of Plant 8. The uranium contamination does not reach any facilities, but fo 

sides of 1st Street. The total volume of uranium contamination is approximately 

551,000 cubic feet. Within this zone, there are four areas totaling 88,750 square feet, 

0- and 1.5-foot depth, with uranium concentrations in excess of 200 ppm. The re 

zone contains uranium concentrations between 50 and 200 ppm. 

ants. The source of 

' 
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6.1.1.6 Area North of Plant 8 (Area A6, Figure 6-1) 

il contamination in this area is just west of the sump at the northeast comer of 

is most likely contaminated by rainwater runoff from the adjacent roadways 

ated by material movements and air deposition from Plants 2/3 and 8 and 

adjacent sump. The total volume of uranium contamination is approximately 

75,300 cubic feet. There is one area 50 feet in diameter, between 0- and 1.5-foot depth, with 

uranium concentrations in excess of 200 ppm. 

ncrete loading pad east of Plant 8 and appears to be 

adioactive material into the soil around and beneath the 

ntamination between 10 and 20 feet is approximately 

114,200 cubic feet. There is an area 50 feet by 100 feet where the uranium concentration is 

greater than 200 ppm between 10 and 15 feet th. The remainder of the zone contains 

uranium concentrations between 50 and 200 

, Figure 6-1) 

age site between the pilot plant and 

laboratory and an open field south of the laboratory. There are two areas approximately 

50 feet in diameter with uranium concentrations in excess of 200 ppm, between 0- and 

1.5-foot depth, between the pilot plant and laboratory. This ur 

be rainwater that washed radioactive material into the soil arou 

total volume of uranium contamination is approximately 67,500 

conducting a removal action on this contaminated material. 0 

contaminated material will be placed in storage boxes and mai 

disposition. 

WMCO is currently 

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

6.1.1.9 Areas Around Laboratory (Area A9, Figure 6-1) 

The uranium soil contamination in this area occurs south and east of the laboratory. 

section within the laboratory is also included in this area. The total volume of uraniu 
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contamination is approximately 28,700 cubic feet. The small section 50 feet in diameter within 

ntains uranium concentrations in excess of 200 ppm between 0- and 1.5-foot 

(Area A10, Figure 6-1) 

radioactive materials and contaminated 

copper scrap awaiting further processing or shipment off site. WMCO has 68,000 drums and 

containers currently on 

residue, approximately 

(the equivalent of app 55-gallon drums) store thorium. An additional 

18,000 drums containi 

This includes drum st 

currently stored on the pad exhibit evidence of corrosion and deterioration, and are in the 

process of being overpacked. WMCO is 
These removal actions include concrete su 

phase AB storage facility. These actions ca 

through a process of scarifying existing co 
placement of new concrete over the me 

routes, and the construction of a storage facility adjacent to the Plant 1 pad is planned. In 

addition, WMCO is currently storing approximately 30,000 drums within Plant 6, Plant 9, and 

other indoor areas. 

e drums, approximately 32,000 drums contain uranium 

tain mixed waste, and approximately 13,000 containers 

idue are suspected to contain mixed waste (WMCO 1990b). 

e west and south side of Building 56. Most of the drums 

g removal actions on the Plant 1 pad. 

storm water management, and a planned 

epair of cracked, or leaking surfaces 

ent of an impermeable membrane, and 

e creation of storm water runoff 

One area approximately 200 feet by 

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

100 feet occurs at the nort 1 storage pad 

between 0 and 1.5 feet in depth, with uranium concentrations i 

volume of uranium soil contamination for this area is approxim 

Uranium contamination appears to have developed in this area from rainwater runoff from the 

Plant 1 area and the drums stored on the pad, which washed radioactive material 

around and beneath the concrete pads. 

of 200 ppm. The total 

,700 cubic feet. 

6.1.1.11 Areas South of Garage - and East of Heavv EuuiDment Building (Area A 

Uranium soil contamination greater than 50 ppm exists in the open areas south of the garage 

and east of the heavy equipment building. The total volume of uranium soil contamination in 
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both locations is approximately 58,600 cubic feet. An area 50 feet in diameter, with uranium 

eater than 200 ppm, exists from 0 to 1.5 feet in depth in each location, one 

ge, the other east of the heavy equipment building. The uranium 

rces for these two concentrations appear to have been previously removed. 

6.1.1.12 Area East of Plant 5. Metals Production Plant (Area A12, Figure 6-1) 

Uranium contamination from rainwater runoff and air emissions is found around and beneath 

the pad immediately e 

is approximately 71, 

200 ppm is found with 

remainder of the 

The total volume of uranium contamination for this area 

ne area with uranium concentrations greater than 

y 100-foot area at a depth from 0 to 1.5 feet. The 

um contamination between 50 and 200 ppm. 
. .  

6.1.1.13 Thorium Storaee Area (Area A13, Figure 6-1) 

Uranium soil contamination appears to have developed in this region from rainwater runoff 

from the Plant 1 area. The total volume of 

185,000 cubic feet. The uranium concentrat een 50 and 200 ppm. One area 

approximately 100 feet by 150 feet occurs 

in excess of 200 ppm. 

soil contamination is approximately 

et in depth with uranium concentrations 

6.1.1.14 Areas North of Pilot Plant (Area A14, Figure 6-1) 

Uranium soil contamination appears in two separate areas as sh 

directly north of the pilot plant, and the other is north of the 

Both areas are approximately 75 feet in diameter. The total vo 

approximately 13,200 cubic feet. The uranium concentration is 

6-1. One area is 

d west of Plant 8. 

contamination is 

. ..... .: .... :. . : ...... ..: . . . .. ..., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . 

6.1.1.15 Areas West of Tank Farm and Sumu (Area A15, Figure 6-1) 

Uranium soil contamination appears in two separate areas. One area is west of the tank farm 

and sump along "B" Street, and contamination appears to be the result of rainwat 

the storm sewer system along B Street. The other area just north of the tank farm ap 

be contaminated as a result of rainwater runoff from the boiler plant. The total 

uranium contamination of the two areas is approximately 14,700 cubic feet. The urani 

contarnination is between 50 and 200 ppm. 
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6.1.2 Alternatives 
. . . . . . . . . . . . . . . . . 

4 were eliminated regarding Suboperable Unit A because no aboveground 

ts. Similarly, because there are no buildings over the contaminated soils, 

8 were eliminated. Alternatives 9 through 12 were eliminated because they 

rched groundwater contamination. Alternatives 13 and 14 were eliminated. 

to facilities designated for possible demolition. Therefore, the alternatives 

that are screened for Suboperable Unit A are Alternatives 1, 2, 5, and 6. Table 6-4 shows the 

screening summary for . Details of the initial screening are given below. 

ossible 50. This altirnative is a baseline for comparison to 

nt a realistic overall remediation approach. The relatively other alternatives and 

high score is primarily a result of the ease of implementation and minimal increase in short- 

term risk associated with a no action alternative. 

6.1.2.1.1 Effectiveness 

In the short term, risks to on-site workers 

low; therefore, the ranking of the short-te h and environmental protection is high 

(factors scored a 5 )  because all material remains in place and is undisturbed. Long-term public 

health and environmental protection are ranked unfavorably because this alternative does not 

provide for the mitigation of existing contamination (factors sco 

potential for further environmental contamination exists, becaus 

remove or contain the soil contamination. This alternative does 

mobility, or volume of the waste (factor scored a 1). 

immediately off site are considered 

addition, the 

ative does not 

the toxicity, 

Overall effectiveness of this alternative scored 13 out of a possible 25. 

6.1.2.1.2 Imdementability 

The No Action Alternative does not require implementation; therefore, constructability 

reliability, maintainability, and special engineering ranked high (factors scored a 5 )  

agency approvals may be required for this alternative (factor scored a 1). 

ABQDU3FSLDR 1 -5fll-19-90 6-16 
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Overall implementability of this alternative scored 21 out of a possible 25. 

6.1.2.2 Alternative 2 - C ~ D  

This alternative scored 32 out of a possible 50. 
. . . . . . . . . . . . . . . . . . . . . . . . . 

6.1.2.2.1 Effectiveness 

This nonremoval alte 

minimize vertical i 

saturation of conta 

groundwater. Capping has low short-term worker health and environmental risks because of the 

limited construction required and associated e time (factors scored a 4). There are little 

or no expected risks to the public immediately 

health and environmental protection, the ca 

from contaminants and will reduce the ris 

alternative does not address the removal, 

(factors scored a 3). This alternative does not have any provisions for reducing the toxicity and 

volume of the contamination, but would diminish the mobility by reducing vertical infiltration of 

precipitation. Even though the cap minimizes rainfall from pe 

accumulated water at the edges of the cap will penetrate vertic 

ts a minimum action scenario intended to isolate waste and 

1Vrunoff into and through the soil. A cap will affect the 

nd will reduce leaching of contaminants to the 

e. With respect to the long-term public 

nt direct contact exposure to individuals 

ersion of the materials. However, this 

ntainment of the contaminated soil 

ntaminated soils, 

a tely, horizon tally, 

into the soils (factor scored a 1). 

Overall effectiveness of this alternative scored 15 out of a possihk 25. 

6.1.2.2.2 Imulementability 

The constructability factors for a cap are relatively simple. The technology, equip 

manpower, and materials exist and are readily available; however, working conditi 

construction at the FMPC difficult (factor scored a 4). Capping is also reliable (factor 

scored a 4), and test methods exist to verify adequate construction. 
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Maintainability factors for a cap include periodic maintenance (factor scored a 3). If left 

ural biological succession will occur and the cap will deteriorate. Eventually, 

burrowing animals will penetrate the cap and reach the soil. This opens 

ipitation to infiltrate tint the cap liner and subsequently the soil itself. 

nance involves regrading the cap and revegetating the surface. 

There are no local agency approvals needed for the implementation of this alternative; however, 

state and federal agen 

(factor scored a 2). 

and construction with t 

ly to accept a cap alone as a long-term remedial action 

eering requirement is the coordination of the cap design 

nd structures within the area (factor scored a 4). 

Overall implementab ative scored 17 out of a possible 25. 

6.1.2.2.3 Cost 
The total relative cost for this alternative is 1 

6.1.2.3.1 Effectiveness 

Short-term public health 

of the contaminated soil 

the removal activity, but 

Long-term public health 

and environmental protection are imp 

(factors scored a 3). On-site workers cted by dust from 

there are little or no expected risks to 

mechanical removal 

immediately off site. 

and environmental protection are ran to the permanent 

storage of the soil (factors scored a 5). The treatment of the soil will reduce the volume and 

mobility of the contaminants (factor scored a 5). 

Overall effectiveness of this alternative scored 21 out of a possible 25. 

, . . , . . . . . 
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6.1.2.3.2 Implementability 
. . . . . . . 

factors for this alternative include the capability to use construction equipment 

removal of the waste and construction of the on-site disposal facility (factor 

necessary items such as manpower, technology, equipment, and materials are 

er, working conditions at the FMPC can make construction difficult. The ' 

process technologies and equipment are considered technically feasible and operationally reliable 

(factor scored a 4). Maintainability factors for the on-site disposal facility will include periodic 

long-term maintenance a 4). 

There are no local age 

are less likely to accep 

(factor scored a 3). 

needed for this alternative, but state and federal agencies 

al than off-site disposal for a long-term remedial action 

Special engineering requirements include the coordination of the mechanical removal equipment 

with the underground utilities and the above 

the design of the on-site disposal facility (fa 

tructures within the region, in addition to 

a 3). 

Overall implementability of this alternat of a possible 25. 

6.1.2.3.3 Cost 
The total relative cost for this alternative is high. 

6.1.2.4 

This alternative scored 35 out of a possible 50. 

6.1.2.4.1 Effectiveness 

Short-term public health and environmental protection are impacted by the mech 

of the contaminated waste. 

there are little or no expected risks to the public immediately off site. The local 

will be affected by the traffic flow of the contaminated waste to the off-site disp 

Public road transport of contaminated waste is more likely to affect public health than 

environment; therefore, the short-term public health risk (factor scored a 1) is higher than the 

' 

On-site workers will be impacted by dust from the so t 

171 
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short-term environmental risk (factor scored a 2). Long-term public health and environmental 

anked high (factors scored a 5 )  due to the permanent storage of the waste off 

nt of the soil will reduce the volume and mobility of the contaminants (factor 

Overall effectiveness of this alternative scored 18 out of a possible 25. 

Constructability factors 

for the mechanical re 

ative include the capability to use construction equipment 

aste and construction of a temporary on-site storage 

cored a 3). The necessary items such as manpower, 

are available; however, working conditions at the FMPC 

can make construction more difficult. The process technologies and equipment are considered 

technically feasible and operationally reli 

off-site disposal facility will include periodic 

d a 4). Maintainability factors for the 

maintenance (factor scored a 4). 

Transportation of contaminated wastes o 

under 40CFR and 49CFR. State hazard quired from all transportation route 

states that have this requirement. These permits will be obtained by the company transporting 

the waste (factor scored a 3). Special engineering requirements include the coordination of the 

mechanical removal equipment with the underground utilities a 

facilities, and utility lines within the area, in addition to the desi 

facility (factor scored a 3). 

compliance with all requirements 

Overall implementability of this alternative scored 17 out of a 

6.1.2.4.3 Cod 
The total relative cost for this alternative is high. 

172 
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6.2 SUBOPERABLE UNIT B: OPEN FIELD AREAS WITH GOOD ACCESS TO 

t B is defined as open field areas with good access to contaminated soils 

spaces). Figures 6-2, 6-3, and 6 4  illustrate the Suboperable Unit B areas. 

ation numbers (e.g., B1, B2, etc.) on the figures are also referenced in 

in the area descriptions in Section 6.2.1. This description is applicable to the 

suspect areas and some areas within the Production Area. Some of the areas discussed in this 

suboperable unit are ncrete pads or roads. Because the concrete pads may be 

contaminated, they will as contaminated surface soils or replaced as necessary. 

Table 6-5 lists the are of the contamination zones. The volumes in this table 

were calculated by ta the volumes at the various depths as discussed in the 

Section 6.1 example. f contaminated material include the concrete pads. 

6.2.1 k e a  DescriDtions 

6.2.1.1 

This area includes the graphite furnace/oil 

building and boiler plant. The total volu 

631,000 cubic feet. There are two areas approximately 50 feet in diameter, and 200 feet 

by 100 feet, between 0 and 1.5 feet in depth, with uranium concentrations in excess of 

200 ppm. Within this area, samples also indicate the presence of PCB-contaminated material. 

nd the areas north of the maintenance 

oil contamination is approximately 

With the exception of the PCB values, contamination levels are 

PCBs in the northwest and the northeast corner of the boiler p 

during transport to the graphite/oil burner. Chloroform contam 

umably, the source of 

ile is spillage of oil 

also been detected 

in very low quantities. 

The area north of the maintenance building is of concern due to the machine o 

in the vicinity. Hazardous Substance List organics were detected in two sampl 

north side of the maintenance building north of a storage pad where solvents 

kept in drums. 
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TABLE 6-5 

LE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT B 

Gra hite Furnace and 
oil 8urner k e a  

82 I Fire Training Area 

Buffer Zone and Area 
East of Plant 9 

B3 I 
Sewage Treatment Plant 

/Incinerator Area B4 

Depth (Feet) I 
~ ~~ 

0.0 - 1.5 1 1.5 - 3.0 13.0 - 5 5  b.5 - i o  
Volume 

Area South of Northeast 

Area South of 

I Total Volume (ft 1 I i ,m,400 

NOTE: 

Dimension of Contaminated Material Measurement= 

with Uranium Concentrations between 
50 and 200ppm .. 

-... -.. 

- = Uranium Concentrations Less than 50 ppm 
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The concentrations of contamination are lower at greater depths. The contamination appears 

ed at the surface, indicating that the source of the problem is surface spillage. 
. . . . . . . . . . . . . . . 

pth of the problem has not been detennined. The penetration depth of 

solvent that is heavier than water, $ expected to be greater than other 

tance List contaminants. 

Lead, arsenic, and uranium are the metals of concern north of the maintenance building. 

Background levels for ic have not been rigorously established for the site; 

however, a review of t the Hazardous Substance List analyses (ASI/IT 1989) 

indicates that typical le on the order of a few tens of ppm and arsenic is a few 

ppm in the soil. Th 

although arsenic is el 

above background values in both of these samples, 

rface samples. 

Uranium is present in the surface sample; however, most of the area contains contamination 

between 50 and 200 ppm uranium, indicating 

uranium is less than 2 feet. Concentrations 

corner of the maintenance building, with o 

area 200 feet by 100 feet at the graphite 

depth, with uranium concentrations greater than 200 ppm. 

depth extent of soils contaminated with 

are found just outside the northwest 

ximately 50 feet in diameter, and one 

burner area, between 0 and 1.5 feet in 

The boiler plant is located on the west side of the northeast q 

maintenance building. There are small amounts of uranium c 

down to 1.5 feet in the area northwest of the boiler plant. Als 

the area. Presumably, the source of PCBs is oil spillage as it 

t northwest of the 

less than 50 ppm) 

traces of PCBs in 

6.2.1.2 Fire Training Area (Area B2, Figure 6-3) 

The fire training area is located 50 feet north of the buffer zone fence. The are 

burn house, tank, a 30-foot diameter pond, and a steel bum trough. A security 

south side of this area. The total approximate volume of uranium-contaminated soil a 

concentrations between 50 and 200 ppm is 11,800 cubic feet. There is evidence from 

samples that PCBs and other Hazardous Substance List materials are present. Data a 
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1, 1 , 1 -trichloreth indicate organic and radionuclide contamination, such a ne, 1, l-dichloroethane, 

e, ethyl benzene, tetrachloroethane, toluene, and xylenes in the area at 

Is above background. 

(Area B3, Figure 6-2) 

Uranium soil contamination in this area occurs east of Plant 9 and includes a portion of the 

buffer zone. The total volume of uranium contamination is approximately 540,000 cubic feet. 

The area in the buffer trations between 50 and 200 ppm, extends 

The source of this contamination appears to 

be air emissions from 

(Area B4, Figure 6-4) 

The sewage treatment planthncinerator area is located east of the Production Area. Most of 

this area has contamination between 50 and 2 with one area approximately 100 feet in 

diameter at the 0- to 1.5-foot depth with co in excess of 200 ppm located near 

Manhole 175. Another area approximately diameter at the 1.5- to 3-foot depth has 

uranium contamination exceeding 200 pp thin the area just east of the trickle 

filters. The total volume of contaminat sewage treatment planthncinerator 

area is approximately 376,700 cubic feet. 

6.2.1.5 Area South of the Northeast ScraD Metal Pile (Area 

This open area between the scrap metal pile and Buildings 64 

contaminated from rainwater runoff from the scrap metal pile ( 

volume of uranium contamination is approximately 46,900 cub 

concentration is between 50 and 200 ppm. 

uadrant). The total 

6.2.1.6 Areas South of PCB Area (Area €36, Figure 6-2) 

There is one area north of the scrap metal pile and south of the PCB area (nort 

quadrant) with uranium concentrations between 50 and 200 ppm. The total volume o 

contamination above 50 ppm is approximately 165,000 cubic feet. 

. . . . . . . . 

179 
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6.2.2 Alternatives 

able unit, Alternatives 3 and 4 were eliminated because no aboveground 

ts. Similarly, because there are no buildings over the contaminated soils, 

8 were eliminated. Alternatives 9 through 12 were eliminated because they 

rched groundwater contamination. Alternatives 13 and 14 were eliminated 

because they apply to facilities designated for possible demolition. Therefore, the alternatives 

that are screened for Suboperable Unit B are Alternatives 1, 2, 5, and 6. Table 6-6 shows the 

screening summary for ives that apply to this suboperable unit. Details of the 

initial screening are gi 

ossible 50. This alternative is a baseline for comparison to 

other alternatives and does not present a realistic overall remediation approach. The relatively 

high score is primarily a result of the ease of 

term risk associated with a no action alternat 

entation and minimal increase in short- 

6.2.2.1.1 Effectiveness 

In the short term, risks to on-site worke immediately off site are considered 

low, because all material remains in place and undisturbed. However, there is some risk to 

short-term public health and environmental protection (factors scored a 4) because both the fire 

training area and the area around the incinerator are outside t 

Long-term public health and environmental protection are rank 

alternative does not provide for the mitigation of existing cont 

In addition, the potential for environmental contamination 

not remove or contain the soil contamination. This alternative does not reduce the toxicity, 

mobility, or volume of the waste (factor scored a 1). 

Overall effectiveness of this alternative scored 11 out of a possible 25. 

ABQIOU3FSLDR 1 -5fll-19-90 6-29 1-80 
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6.2.2.1.2 Implementability 

ternative does not require implementation; therefore, constructability, 

ability, and special engineering ranked high (factors scored a 5). However, 

ay be required for this alternative (factor scored a 1). 

Overall implementability of this alternative scored 21 out of a possible 25. 

This alternative scored 31 out of a possible 50. 

6.2.2.2.1 Effectiveness 

This nonremoval alternative represents a rn 
minimize vertical infiltration of rainfalVruno 

saturation of contaminated materials and 

groundwater. Capping has low short-te and environmental protection risks to 

the on-site workers because of limited construction and associated exposure time (factors scored 

a 4). There are little or no expected risks to the public immediately off site. With respect to 

the long-term public health and environmental protection, the c 

exposure to individuals from contaminants and will reduce the 

materials. However, this alternative does not address the rem 

the contaminated soil (factors scored a 3). This alternative do 

reducing the toxicity and volume of the contamination. H 
mobility by reducing vertical infiltration of precipitation. Even though the cap minimizes 

rainfall from penetrating the contaminated soils, excess water at the edges of the 

penetrate vertically, and ultimately, horizontally, into the soils (factor scored a 1). 

ion scenario intended to isolate waste and 

through the soil. A cap will affect the 

ching of the contaminants to the 

ent direct contact 

persion of the 

ent, or treatment of 

provisions for 

ative diminishes the 

. . . . . . . . 

Overall effectiveness of this alternative scored 15 out of a possible 25. 

ABQIDU3FS/LDRl-SII 1-19-90 6-3 1 182 



586 
FMPC-03 12-5 

November 19, 1990 

6.2.2.2.2 Imulementability 

ility factors for a cap are relatively simple. The technology, equipment, 

aterials exist and are readily available; however, working conditions at the 

construction more diflicult (factor scored a 4). Capping is also reliable (factor 

test methods exist to verify adequate construction. 
.................... 

Maintainability factors for a cap include periodic maintenance (factor scored a 3). If left 

unattended, natural bi ion will occur and the cap will deteriorate. Eventually, 

insects and small burr penetrate the cap and reach the soil. This opens 

pathways for precipitat 

Periodic maintenance 

e first the cap liner and subsequently the soil itself. 

the cap and revegetating the surface. 

There are no local agency approvals needed for the implementation of this alternative; however, 

state and federal agencies are unlikely to accept a cap alone as long-term remedial action. This 

differs from Problem 1 (confined space) beca 

and there are sections under this problem a 

(factor scored a 1). There are no special 

implementation of this alternative (factor 

e is less pedestrian and vehicular traffic 

not located on the FMPC property 

quirements needed for the 

Overall implementability of this alternative scored 16 out of a possible 25. 

6.2.2.2.3 Cost 
The total relative cost for this alternative is low. 

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

6.2.2.3 Alternative 5 - Mechanical Removal and On-Site Disuosal 

This alternative scored 38 out of a possible 50. 

6.2.2.3.1 Effectiveness 

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

. . . . . .  

Short-term public health and environmental protection are impacted by the mechanical 

of the contaminated soil (factors scored a 3). On-site workers will be impacted by dus 

the removal activity, but there are little or no expected risks to the public immediately 

ABQ/OU3FS/LDRl-S/I 1-19-90 6-32 183 
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Long-term public health and environmental protection are ranked high due to the permanent 

il (factors scored a 5). The treatment of the soil will reduce the volume and 

ntaminants (factor scored a 5). 

ness of this alternative scored 21 out of a possible 25. 

6.2.2.3.2 Imulementability 

Constructability factors 

for the mechanical re 

scored a 3). The n 

available; however, wo at the FMPC can make construction more difficult. The 

process technologi are considered technically feasible and operationally reliable 

(factor scored a 4). Maintainability factors for the on-site disposal facility will include long-term 

maintenance (factor scored a 4). 

ative include the capability to use construction equipment 

aste and construction of the on-site disposal facility (factor 

ch as manpower, technology, equipment, and materials are 

There are no local agency approvals neede 

are less likely to accept on-site disposal th 

(factor scored a 3). A special engineerin . . . . . . . 

facility (factor scored a 3). 

ternative, but state and federal agencies 

osal for a long-term remedial action 

. . . . . . . the design of the on-site disposal 

Overall implementability of this alternative scored 17 out of a possible . . . . . . . . 25. 

6.2.2.3.3 Cost 
The total relative cost for this alternative is high. 

6.2.2.4 Alternative 6 - Mechanical Removal and Off-Site Disuosal 

This alternative scored 35 out of a possible 50. 

6.2.2.4.1 Effectiveness 
.... . . . . . .  

Short-term public health and environmental protection are impacted by the mechanical$emoval . ...... ......_. 

of the contaminated soil. On-site workers will be impacted by dust from the removal @&ity, 

but there are little or no expected risks to the public immediately off site. The local 

...... . . . . . . . . . . . . . . 
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community will be affected by the traffic flow of the contaminated waste to the off-site disposal 

ad transport of contaminated waste is more likely to affect public health than 

therefore, the short-term public health risk (factor scored a 1) is higher than 

ronmental risk (factor scored a 2). Long-term public health and 

rotection are ranked high (factors scored a 5 )  due to the permanent storage of 

the waste off site. The treatment of the soil will reduce the volume and 

contaminants (factor scored a 5). 

mobility of the 

Overall effectiveness o e scored 18 out of a possible 25. 

ative include the capability to use construction equipment 

for the mechanical removal of the soil and construction of a temporary on-site storage 

structure; however, working conditions at the 

scored a 3). The necessary items such as ma 

available. The process technologies and eq ' '. considered technically feasible and 

operationally reliable (factor scored a 4). 

can make construction difficult (factor 

technology, equipment, and materials are 

factors for the off-site disposal facility 

a 4). will include periodic long-term maintenan . . . . . . . . 
. . . . . . . 

Transportation of contaminated wastes off site will be in compliance with all requirements 

under 40CFR and 49CFR. State hazard permits will be requi 

states that have this requirement. These permits will be obtain 

the waste (factor scored a 3). Special engineering requirements 

the off-site disposal facility (factor scored a 3). 

ansportation route 

mpany transporting 

ticipated design of 

. . . . . . . 

Overall implementability of this alternative scored 17 out of a possible 25. 

6.2.2.4.3 Cost 
The total relative cost for this alternative is high. 
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6.3 SUBOPERABLE UNIT C SOIL CONTAMINATION UNDER FACILITIES 

t C is defined as soil contamination under facilities. Unlike Suboperable 

ties have not been designated for possible demolition. Figures 6-5 and 6-6 

rable Unit C areas. The area identification numbers (e.g., C1, C2, etc.) on 

referenced in Table 6-7 and in the area descriptions in Section 6.3.1. The 

alternatives considered for this suboperable unit consist of removal and interim actions. It is 

assumed for the removal actions that the facility will remain in place. Under the interim action 

scenario, the facility at some undetermined time in the future. Until that time, 

the facility will remain of the interim remedial action. Table 6-7 lists the areas 

and sizes of the conta 

sum of the volumes 

. The volumes in this table were calculated by taking the 

ths as discussed in the Section 6.1 example. 

6.3.1 Area Descriutions 

. . . . . . . . . 

6.3.1.1 Plant 2/3, Refinew (Area C1, Figure 

This area is contained within the boundari 

area. The total volume of uranium-conta ' approximately 1,018,800 cubic feet. 

The sources of uranium contamination le mps in three areas: southeast of 

Plant 2/3, southwest of Plant 2/3, and northwest of Plant 2/3 (WMCO 1989). Contamination 

from these three sources has dispersed throughout the area, resulting in uranium contamination 

greater than 200 ppm as deep as 20 feet. The mobile forms of 

moving into the perched water, which is addressed in Subopera 

concentration in these sections is well in excess of 200 ppm, an 

the sumps southwest of -Plant 2/3. 

/3, the general sump, and the raffinate 

ntamination are 

The uranium 

than lo00 ppm in 

6.3.1.2 Plant 4, Green Salt Plant (Area C2, Figure 6-5) 

Within Plant 4, there are two sumps: the Plant 4 sump and the tank farm sump. 

contamination is suspected to have leaked into the soil from these sumps (WMC 

total volume of uranium contamination is approximately 11,800 cubic feet. Most urani 

concentrations are between 50 and 200 ppm, but there is one area 50 feet in diamete 

(centered around the Plant 4 sump) that exceeds 200 ppm. 
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.... 100'Dia 

.. 100 Dia". 

.... - 
- .. 

TABLE 6-7 

LE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT C 

7 

Area 
ID 

Depth (Feet) Volume _ _ _ _ _ _ _ ~  

15 - 20 0.0 - 1.5 1 1.5 - 3.0 3.0 - 5.5 5.5-10 I 1 0 - 1 5  

*.. 2@W Dia '.. 2@W Dia 

200x1 oo".. 
200x75' .* 

- 
- 
-. - 

c1 Plant 2/3, Refinery 1,018,800 

2Oo'xlW ... 
3@75 Dia '-, 

Plant 4. 
Green Salt Plant 

11 .a00 c2 

- 
c3 - 

1 1,800 Incinerator (Sewage 
rreatrnent Plant Area) 

1,042,400 

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

NOTE: 
.... Measurement. .. -. 

Dimension of Contaminated Material -. -.. -.. --. e - .  
e.. 

Measurement. 
D~~~~~~~ of hntraminated ~ ~ ~ ~ r i H j  .... .w@ Uranium Concentrations ,200ppm 

e.. 

... -. -.. -.. .. .. -. .. -. --. 
with Uranium Concernions between 
50 and 200ppm . . . . . . . . . . . . .  

- n Uranium Concentrations Less than 50 pprn 
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6.3.1.3 Incinerator (Sewage Treatment Plant Area) (Area C3, Figure 6-6) 
uilding is approximately 75 feet long by 25 feet wide. It is located in the 

of the sewage treatment planthicinerator area east of the Production Area. 

of the uranium contamination under the facility is approximately 

Sampling shows uranium contamination to be in excess of 200 ppm. Soil 
. . . . . . . . . . . . . . . . . . . . . 

samples indicate that there is uranium contamination only under part of the facility. 

. .  . . . .  6.3.2 Alternatives 

Because this subopera 

have been eliminated 

they apply only to pe 

because they apply t 

apply. Table 6-8 shows the screening summary for those alternatives that apply to this 
suboperable unit. Details of the initial sc 

es contamination under facilities, Alternatives 2, 3, and 4 

tion. Alternatives 9 through 12 were eliminated because 

er contamination. Alternatives 13 and 14 were eliminated 

ed for possible demolition. Alternatives 1, 5, 6, 7, and 8 

6.3.2.1 Alternatives 1 - No Action 

This alternative scored 34 out of a possibl 

other alternatives and does not present a 

high score is primarily a result of the ease of implementation and minimal increase in short- 

term risk associated with a no action alternative. 

ernative is a baseline for comparison to 

remediation approach. The relatively 

6.3.2.1.1 Effectiveness 
. . . . . . . 

In the short term, risks to on-site workers and the public imme 

low; therefore, the ranking of the short-term public health and ntal protection is high 

(factors scored a 5) because all material remains in place and Long-term public 

health and environmental protection are ranked unfavorably because this alternative does not 

mitigate existing contamination (factors scored a 1). In addition, the potential for 

ite are considered 

environmental contamination exists because this alternative does not remove or i 
contamination. This alternative does not reduce the toxicity, mobility, or volum 

(factor scored a 1). 
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Overall effectiveness of this alternative scored 13 out of a possible 25. 

ternative does not require implementation; therefore, constructability, 

ainability, and special engineering ranked high (factors scored a 5).  However, 

agency approvals may be required for this alternative (factor scored a 1). 

Overall implementabili ative scored 21 out of a possible 25. 

6.3.2.1.3 Cost 
There is no increment lternative; thus, cost is low. 

6.3.2.2 Alternative 5 - Mechanical Removal and On-Site DisDosal 

This alternative scored 36 out of a possible 50. 

6.3.2.2.1 Effectiveness 

Short-term public health and environmenta 

of the contaminated waste (factors scored 

the removal action, but there is little or no expected risk to the public immediately off site. 

Long-term public health and environmental protection are ranked high due to the permanent 

storage of the soil (factors scored a 5). The treatment of the s ce the volume and 

mobility of contaminants (factor scored a 5). 

re impacted by the mechanical removal 

workers will be impacted by dust from 

6.3.2.2.2 

Prior to any activities, the facility will be evacuated and isolated. Constructability factors for 

this alternative include the capability to use construction equipment to mechanica 

soil in a technique similar to mining operations. The foundation of the facility 

supported throughout the removal of the contaminated soils and the reinsertion of th 

soil. Difficulties in excavating under the facility are anticipated. An on-site disposal 

house the waste can be constructed. Manpower, technology, equipment, and materials are 
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available; however, working conditions at the FMPC can make construction difficult (factor 

e process technologies and equipment are considered technically feasible and 

ble (factor scored a 4). Maintainability factors for the on-site disposal facility 

dic long-term maintenance (factor scored a 4). 

Sumps highlighted in the area descriptions will be addressed as a potential source of 

contamination into the soils and groundwater. The source of the leak within the sump will be 

isolated. If the sump 

performed. If the su rable, then it will be removed and replaced. Monitoring of 

the sump will continue 

hen a spot decontamination and repair action will be 

There are no local a 

are less likely to accept on-site disposal than off-site disposal for a long-term remedial action 

(factor scored a 3). 

for this alternative, but state and federal agencies 

Significant special engineering will be requi 

especially, to design the shoring and excav 

existing buildings. In addition, constructi 

for contaminated soils removal under existing buildings (factor scored a 2). 

the on-site disposal facility and, 

for removal of contaminants under 

lems are expected to be very difficult 
........ ...... 

Overall implementability of this alternative scored 15 out of a possible ........................ 25. 

6.3.2.2.3 
....... 

The total relative cost for this alternative is high. 

........ 

6.3.2.3 Alternative 6 - Mechanical Removal and Off-Site Disposal 

This alternative scored 33 out of a possible 50. 

6.3.2.3.1 Effectiveness 

Short-term public health and environmental protection are impacted "y t,,e mec,, 

of the contaminated waste. On-site workers will be impacted by dust from the r 

but there is little or no expected risk to the public immediately off site. The local community 

193 
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will be affected by the traffic flow of the contaminated waste to the off-site disposal facility. 

port of contaminated waste is more likely to affect public health than the 

efore, the short-term public health risk (factor scored a 1) is higher than the 

ental risk (factor scored a 2). Long-term public health and environmental 

nked high (factors scored a 5 )  due to the permanent disposal of the waste off 

of the soil will reduce the volume and mobility of the contaminants (factor 

scored a 5). 

Overall effectiveness o is 18 out of a possible 25. 

e evacuated and isolated. Constructability factors for 

this alternative include the capability to use construction equipment to mechanically remove the 

soil in a technique similar to mining oper ndation of the facility will be physically 

supported throughout the removal of the 

soil. A temporary on-site storage structure ructed. Manpower, technology, 

equipment, and materials are available; ho 

construction difficult (factor scored a 2). 

considered technically feasible and operationally reliable (factor scored a 4). Maintainability 

factors for the off-site disposal facility will include long-term maintenance (factor scored a 4). 

soils and the reinsertion of the clean 

conditions at the FMPC can make 

hnologies and equipment are 

. . . . . . . . . . . 

The sumps highlighted in the area descriptions will be addr 

contamination into the soil and groundwater as detailed in Al 

Transportation of contaminated wastes off site will be in com 

under 40CFR and 40CFR. State hazard permits will be required from all transportation route 

states that have this requirement. These permits will be obtained by the compan 

the waste (factor scored a 3). Significant special engineering will be required to 

temporary on-site disposal facility, the off-site disposal facility, and, especially, .to desi 

shoring and excavation program for removal of contaminants under existing buildings. 

addition, construction logistics problems are expected to be very difficult for cont 

removal under existing buildings (factor scored a 2). 
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Overall implementability of this alternative scored 15 out of a possible 25. 
................... 

cost for this alternative is high. 

6.3.2.4 Alternative 7 - Near Term: Temuorarv C~D: Far Term: Mechanical Removal 
and On-Site Disposal 

This alternative scored 

6.3.2.4.1 Effectiveness 

For short-term public ernative limits contact with surficial contamination. Once 

the facilities are rem sed to hazardous materials during removal and 

handling. There is little or no expected increase in risk, in the short term, to the public 

immediately off site (factor scored a 3). However, short-term environmental risk is increased 

because the contaminated material remains in 

contaminants and infiltration of water (facto 

with long-term public health and environm 

from the public in a permanent facility ( 

after the facilities are demolished, but after' mechanical removal, treatment of the soils will 

reduce the volume and mobility of the contaminants (factor scored a 4). 

with a possibility of migration of 

2). There are fewer problems associated 
on because the material will be isolated 

5). The soils will remain in place until 

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

Overall effectiveness of this alternative scored 19 out of a possi 

6.3.2.4.2 Imdementability 

Constructability factors for this alternative include construction 

epoxy-based or polyurethane coating on the floor of the facility 

open areas surrounding the facility, a single-layer cap will be applied to prevent contact with 

surficial contamination. The cap will consist of a concrete and/or bituminous asp 

will be removed with the soils, after the facilities are removed. 

temporary cap of an 

r regions with contaminated 

Once the facilities are removed, the contaminated soil will be removed with constructi 

equipment. The on-site disposal facility can be constructed; however, working conditions at the 
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FMPC can make construction more difficult (factor scored a 3). The necessary items such as 

ology, equipment, and materials are available. The process technologies and 

nsidered technically feasible and operationally reliable (factor scored a 4). 

ctors for the on-site disposal facility will include periodic long-term 

or scored a 3). 

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

The sumps highlighted in the area descriptions will be addressed as a potential source of 

contamination into the ndwater as described in Alternative 4. 

No local agency appro 

accept this alternative 

remediation of the sit 

; however, state and federal agencies are unlikely to 

medial action due to the delays in time required for the 

ernatives (factor scored a 2). 

Special engineering requirements are the coordination of the mechanical removal equipment 

with the underground utilities and the above 

of the on-site disposal facility (factor scored 

ctures within the region, and the design 

Overall implementability of this alternat of a possible 25. 

6.3.2.4.3 Cost 
The total relative cost for this alternative is high. 

6.3.2.5 

This alternative scored 31 out of a possible 50. 

6.3.2.5.1 Effectiveness 

For short-term public health and environmental protection, this alternative limits 

surficial contamination. Once the facilities are removed, workers will be exposed 

materials during removal and handling, but there is no expected increase in risk t 

immediately off site. The local community will be affected by the traffic flow of 

waste to the off-site disposal facility. Public road transport of contaminated waste is more likely 

to affect public health than the environment; therefore, the short-term public health risk (factor 
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scored a 1) is higher than the short-term environmental risk (factor scored a 2). There are less 

th the long-term public health and environmental protection because the 

lated from the public in a permanent facility off site (factors scored a 5). 

ain in place until after the facilities are demolished, but after mechanical 

. ent of the soils will reduce the volume and mobility of the contaminants (factor 
. . . . . . . . . . . . . . . . . . . . , 

scored a 4). 

Overall effectiveness o e scored 17 out of a possible 25. 

ative include construction of a temporary cap consisting of 

ng on the floor of the facility. For regions with 

contaminated open areas surrounding the facility, a single-layer cap will be applied to minimize 

contact with surficial contamination. The cap 

asphalt layer that will be removed with the so 

ist of a concrete and/or bituminous 

the facilities are removed. 

Once the facilities are removed, the conta 

equipment. A temporary on-site storage readily constructed (factor 

scored a 3). The necessary items such as manpower, technology, equipment, and materials are 

available; however, working conditions at the FMPC can make construction more difficult. 

ll be removed with construction 

The process technologies and equipment are considered technic 

reliable (factor scored a 4). Maintainability factors for the off- 

periodic maintenance (factor scored a 3). 

and operationally 

facility will include 

The sumps highlighted in the area descriptions will be addressed as a potential source of 

contamination into the soil and groundwater as described in Alternative 4. 

Transportation of contaminated wastes off site will be in compliance with all requirem 

under 4OCFR and 49CFR. State hazard permits will be required from all transportat 

states that have this requirement. These permits will be obtained by the company tr 

the waste. State and federal agencies are unlikely to accept this alternative for near-term 
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remediation due to delays in time required for remediation (factor scored a 1). Special 
....................... 

irements are the coordination of the construction equipment with the 

ies and the aboveground structures within the region (factor scored a 3). 

ability of this alternative scored 14 out of a possible 25. 

6.3.2.5.3 

The total relative cost for this alternative is high. 

Suboperable Unit D is il contamination under facilities designated for possible 

numbers (e.g., D1, D2, etc.) on the figure are also referenced in Table 6-9 and in the area 

descriptions in Section 6.4.1. The alternatives considered for this problem consist of 

nonremoval, interim, and excavation actions. 

facility will not be removed. Under the int 

some undetermined time in the future. U 

of the interim remedial action. For the 

soils will be removed. Table 6-9 lists the 'areas and sizes. of the contamination zones. The 

volumes in this table were calculated by taking the sum of the volumes at the various depths as 

umed for the nonremoval actions that the 

scenario, the facility will be removed at 

the facility will remain and be one part 

, both the facility and contaminated 

discussed in the Section 6.1 example. 

6.4.1 Area DescriDtion 

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

6.4.1.1 Plant 6 Pickling Area (Area D1, Figure 6-7) 

This area consists of the pickling area and the water treatment 

the east side of the pickling area and the sump in the water treatment area appear to be 

sources of uranium contamination (WMCO 1989). The total volume of uranium- 

soil is approximately 2,012,500 cubic feet. Hazardous Substance List organics we 

same area in only one six-inch interval. The source of the organics has not bee 

Areas with uranium concentrations in excess of 200 ppm permeate the entire depth. 

in Plant 6. The sump on 

198 
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Measurement= 
Dimension of Contaminated Material -. --. .. -.. .. .. .. .. ' .. 

Measurement= ..... 
Dimension of 

Mate& .... .with Uranium Concentrations >200ppm ...~ e. 

TABLE 6-9 

OPERABLE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT D 

I Volume Depth (Feet) I 
a 4re 

ID 
0.0-1.5 1.5-3.0 3.0-5.5 5.5-10 1 0 - 1 5  15 - 20 

.... 1wx250' 

3Wx254 .S I  

.. 

.. 
.. 

.. 

.. 100'Dia 

204x104 *e. 

NOTE: 

........ ........ .............. ........ ........ ....... ......... . . . . .  ......... ....... ........ .............. .............. ....... ......... ......... ....... . . . .  ........ I 50 and 200ppm -.._ I ...... .. .. -... -. .. .. -. .. 
with Uranium Concentrations between 

- = Uranium Concentrations Less than 50 p p m  

649 

2.012,500 

90,900 

94,600 

284,400 

131,200 

200 
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6.4.1.2 Plant 6 ChiD Pickling Area (Area D2, Figure 6-7) 
..................... 

nation has spread from the chip pickling area through the salt oil area. The 

raniumcontaminated soil in this region is approximately 90,900 cubic feet. 

mination with uranium concentrations greater than 200 ppm is located on the 

iameter of 75 feet continuing to a depth of 1.5 feet where the diameter reduces 

to approximately 50 feet from 1.5 to 5.5 feet in depth. The uranium contamination is suspected 

to have leaked from the sump and trench in the chip pickling room and the catch basin for the 

salt oil (WMCO 1989). 

With respect to Altern 14, both areas of Plant 6, the Pickling Area and Chip 

Pickling Area, are add t. 

6.4.1.3 Plant 9. Special Products Plant (Area D3, Figure 6-7) 

Plant 9 is a metal production plant. The uranium contamination in the soil appears to be 

located primarily near the sump at the southe 

volume of uranium contamination is app 

50-foot diameter areas, between 0 and 1.5 

than 200 pprn that continue to 5.5 feet 

the area emanates from a sump at the southeast corner of Plant 9. Sample testing has also 

shown very high levels of chlorinated solvents in the soil at a depth of 5 feet. 

er of Plant 9 (WMCO 1989). The total 

00 cubic feet. There are also two 

with uranium concentrations greater 

rea. The uranium contamination in 

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

6.4.1.4 Building 39G Incinerator (Area D4, Figure 6-7) 

Building 39A contains two separate incinerators: a Kelly incine 

These incinerators were used for the destruction -of solid and li 

Trane incinerator. 

The total volume 

of uranium contamination is approximately 284,400 cubic feet. ........ nium concentrations 

exceeding 200 ppm permeate throughout the soil to 20 feet in depth. 

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

6.4.1.5 Pilot Plant and Pilot Plant Tank Farm (Area D5, Figure 6-7) 

At the western edge of the pilot plant main building, sampling shows uranium concen 

excess of 200 pprn that extend under the pilot plant main building and tank farm stru 

small rectangular area adjacent to the south side of the pilot plant main building was 

as an underground tank storage site that leaked radioactive material into the soil. Uranium 
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contamination appears to be liquids leaking into the soil (WMCO 1989). Soil samples at 
. . . . . . . . . . . . . . . . . . . . . . 

to 15-foot depths indicate sigdicant levels of uranium contamination with 

ater than 200 ppm. The total volume of uraniumcontaminated soil in this 

ely 131,200 cubic feet. 

6.4.2 Alternatives 

Because Suboperable Unit D addresses contamination under facilities, Alternatives 2, 3, and 4 

have been eliminated 

because they apply on1 

eliminated because th 

Alternatives 1, 5, 6, 1 

alternatives that app 

n. Alternatives 9 through 12 were also eliminated 

oundwater contamination. Alternatives 7 and 8 were 

e already been designated for possible demolition. 

. Table 6-10 shows the screening summary for those 

le unit. Details of the initial screening are given below. 

6.4.2.1 Alternative 1 - No Action 

This alternative scored 34 out of a possible 5 

other alternatives and does not present a re 

high score is primarily a result of the ease 

term risk associated with a no action alte 

alternative is a baseline for comparison to 

all remediation approach. The relatively 

ation and minimal increase in short- 

6.4.2.1.1 Effectiveness 

In the short term, risks to on-site workers and the public 

low. Therefore, the ranking of the short-term public health a 

high (factors scored a 5 )  because all material remains in place 

public health and environmental protection are ranked un 

not mitigate existing contamination (factors scored a 1). 

environmental contamination remains as it is because this alternative does not remove or 

te are considered 

is alternative does 

contain the soil contamination. This alternative does not reduce the toxicity, mob' 

volume of the waste (factor scored a 1). 

Overall effectiveness scored 13 out of a possible 25. 

202 
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6.4.2.1.2 ImDlementability 

ternative does not require implementation; therefore, constructability, 

inability, and special engineering ranked high (factors scored a 5). However, 

ay be required for this alternative (factor scored a 1). 

Overall implementability of this alternative scored 21 out of a possible 25. 

6.4.2.1.3 

There is no increment alternative; thus, cost is low. 
......... . . . . . .  

6.4.2.2 
......... ....... ........ ...... ........ ........ ........ ......... ....... ........ ....... ................ ........ ........ .......... This alternative scored 'T6 out of:P'::possible 50. 

6.4.2.2.1 Effectiveness 

Short-term public health and environmental 

of the contaminated waste (factors scored a 

the removal action, but there is little or no 

Long-term public health and environment ranked high due to the permanent 

storage of the soil (factors scored a 5). The treatment of the soil will reduce the volume and 

mobility of the contaminants (factor scored a 5). 

are impacted by the mechanical removal 

te workers will be impacted by dust from 

k to the public immediately off site. 

Overall effectiveness of this alternative is 21 out of a possible 

6.4.2.2.2 Imdementability 

Prior to any activities, the facility will be evacuated and isolate 

this alternative include the capability to use construction equipment to mechanically remove the 

soil in a technique similar to mining operations. The foundation of the facility wi 

supported throughout the removal of the contaminated soils and the reinsertion o 

soil. Difficulties in excavating under the facility are anticipated. An on-site disposal 

be constructed; however, working conditions at the FMPC can make construction di 

(factor scored a 2). Manpower, technology, equipment, and materials are available. 

process technologies and equipment are considered technically feasible and operationally reliable 

ability factors for 
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(factor scored a 4). Maintainability factors for the on-site disposal facility will include periodic 
. . . . . . . . . . . . . . . . . . . . . . 

nance (factor scored a 4). There are no local agency approvals needed for this 

ate and federal agencies are less likely to accept on-site disposal than off-site 

g-term remedial action (factor scored a 3). 

Significant special engineering will be required to design the on-site disposal facility and, 

especially, to design the storing and excavation program for removal of contaminants under 

existing buildings. In 

for contaminated so 

nstruction logistics problems are expected to be very difficult 

existing buildings (factor scored a 2). 

Overall implementab ative scored 15 out of a possible 25. 

6.4.2.2.3 Cost 
The total relative cost for this alternative is high. . .. 

6.4.2.3 

This alternative scored 33 out of a possibl 

6.4.2.3.1 Effectiveness 

Short-term public health and environmental protection are impacted by the mechanical removal 

of the contaminated waste. On-site workers will be impacted b 

but there is little or no expected risk to the public immediately 

will be affected by the traffic flow of the contaminated waste to 

Public road transport of contaminated waste is more likely to 

environment; therefore, the short-term public health risk (fact 

short-term environmental risk (factor scored a 2). Long-term public health and environmental 

protection are ranked high (factors scored a 5)  due to the permanent disposal o 

site. The treatment of the soil will reduce the volume and mobility of the conta 

scored a 5). 

e local community 

Overall effectiveness of this alternative is 18 out of a possible 25. 
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6.4.2.3.2 Imulementability 

ties, the facility will be evacuated and isolated. Constructability factors for 

lude the capability to use construction equipment to remove the soil in a 

to mining operations. The foundation of the facility will be physically 

hout the removal of the contaminated soil and the reinsertion of the clean soil. 

A temporary on-site storage structure can be constructed; however, working conditions at the 

FMPC can make construction diEcult (factor scored a 2). Manpower, technology, equipment, 

and materials are ava 

feasible and operation 

disposal facility will inc 

technologies and equipment are considered technically 

ctor scored a 4). Maintainability factors for the off-site 

maintenance (factor scored a 4). 

Transportation of co 
under 4OCFR and 49CFR. State hazard permits will be required from all transportation route 

states that have this requirement. These pe be obtained by the company transporting 

the waste (factor scored a 3). Significant sp 

temporary on-site disposal facility, the off-sit 

shoring and excavation program for remov 

addition, construction logistics problems a 

removal under existing buildings (factor scored a 2). 

site will be in compliance with all requirements 

eering will be required to design the 

facility, and, especially, to design the 

ants under existing buildings. In 

e very difficult for contaminated soils 

Overall implementability of this alternative scored 15 out of a possible 25.,, 

6.4.2.3.3 Cost 
The total relative cost for this alternative is high. 

. . . . . . . . 

6.4.2.4 Alternative 13 - Facilitv Removal and On-Site DisDosal 

This alternative scored 35 out of a possible 50. 

6.4.2.4.1 Effectiveness 

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

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

Short-term public health and environmental protection are impacted by the actual excaga$on . . . . . . . . of 

the facility and the underlying soil. On-site workers will be impacted by dust from the.&moval 

action. For on-site activities, airborne releases would have the most direct potential impact on 

. . . . . . . . . . . . . . . . . . . . . . . 
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the community in the short term (factors scored a 2). Long-term public health- and 
. . . . . . . . . . . . . . . . . . . 

rotection is ranked high (factors scored a 5) because residuals or untreated 

lated from the community in the on-site disposal facility. Because all 

te (soil and facility) will be disposed of, the remaining risk is low. The 

ity are not significantly reduced because the waste will remain in an on-site 

disposal facility, but the contaminated waste will be isolated. The treatment of the soil will 

reduce the volume and mobility of the contaminants (factor scored a 5). 

Overall effectiveness o scored 19 out of a possible 25. 

lated prior to any activities. Constructability factors for 

this alternative include the capability to use construction equipment to mechanically remove the 

soil and the actual facility. The difficulties an 

evaluated. Also, disconnecting utilities and 

Once the facilities are removed, the contam 

equipment. Finally, an on-site disposal fac nstructed. The necessary items such as 

manpower, technology, equipment, and m 

the FMPC can make construction difficult (factor scored a 2). The process technologies and 

equipment are considered technically feasible and operationally reliable (factor scored a 4). 

Maintainability factors for the on-site disposal facility will inclu 

maintenance. No foreseen problems with failure detection of v 

are anticipated (factor scored a 4). 

There are no local agency approvals needed for the implemen 

and federal agencies are less likely to accept on-site disposal than off-site disposal for a long- 

term remedial action (factor scored a 3). Special engineering requirements are th 

of the construction equipment with the underground utilities and the abovegroun 

within the region (factor scored a 3). 

rtainties related to construction will be 

lines, ducting, etc. will be considered. 

will be removed with heavy construction 

lable; however, working conditions at 

onents or activities 

Overall implementability of this alternative scored 16 out of a possible 25. 
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6.4.2.4.3 

cost for this alternative is high. 

scored 34 out of a possible 50. 

6.4.2.5.1 Effectiveness 

Short-term public healt 

the facility and the un 

action. For on-site a 

the community in the 

contaminated waste t 

disposal would likely represent the greatest potential impact to the community. Public road 

transport of contaminated waste is more likely ct public health than the environment; 

therefore, the short-term public health risk ed 1) is higher than the short-term 

environmental risk (factor scored a 2). Lo ic health and environmental protection 

(factors scored a 5 )  is ranked the same as ternative because residuals or untreated 

material will be isolated away from the co off-site disposal facility. Because all 

contaminated waste (soil and facility) will be isolated, any remaining risk is low. The volume 

and toxicity are not significantly reduced because the waste will remain in an off-site disposal 

facility, but the contaminated waste will be isolated. The treat 

volume and mobility of the contaminants (factor scored a 5). 

ental protection are impacted by the actual excavation of 

-site workers will be impacted by dust from the removal 

releases would have the most direct potential impact on 

e local community will be affected by the traffic flow of 

sal facility. Any action involving off-site transport and 

oil will reduce the 

Overall effectiveness of this alternative scored 10 out of a possi 

6.4.2.5.2 ImDlementability 

The facility will be evacuated and isolated prior to any activities. Constructability 

this alternative include the capability to use construction equipment to mechanical 

soil and the actual facility. The difficulties and uncertainties related to construction wi 

evaluated. Also, disconnecting utilities and associated lines, ducting, etc. will be consid 

Once the facilities are removed, the contaminated soil will be excavated with he 

equipment. Finally, an off-site disposal facility can be constructed. The necessary items such as 
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manpower, technology, equipment, and materials are available; however, working conditions at 

ake construction difficult (factor scored a 2). The process technologies and 

idered technically feasible and operationally reliable (factor scored a 4). 

tors for the off-site disposal facility will include periodic long-term 

o foreseen problems with failure detection of various components or activities 

are anticipated (factor scored a 4). 

Transportation of cont 

under 4OCFR and 

states that have this r 

the waste (factor sco 

prior to shipment o 

construction equipment with the underground utilities and the aboveground structures (e.g., 

steamlines) within the region (factor scored a 3 

es off site will be in compliance with all requirements 

rd permits will be required from all transportation route 

ese permits will be obtained by the company transporting 

n to the numerous regulatory requirements necessary 

eering requirements are the coordination of the 

Overall implementability of this alternative of a possible 25. 

6.4.2.5.3 Cost 
The total relative cost for this alternative is high. 

6.5 SUBOPERABLE UNIT E ABOVEGROUND CONTAMINANTS 
Suboperable Unit E is defined as aboveground contaminants. 

Suboperable Unit E areas. The area identification numbers (e. 

are also referenced in Table 6-11 and in the area descriptions 

the aboveground contaminant is scrap metal or equipment tha 

construction rubble. Both types of waste are contaminated with uranium. In addition to the 

waste, sampling results indicate the underlying ground is also contaminated. In a 

concrete pad exists, the pad was addressed as contaminated surface soils and was 

the volume calculation for the area. Table 6-11 lists the areas and sizes of the conta 

zones. The volumes in this table were calculated by taking the sum of the volumes at 

various depths as discussed in the Section 6.1 example. 

etc.) on the figure 

.l. In most cases, 

ndoned or piles of 

6-58 
209 



586 

TABLE 6-1 1 

Construction Rubble 

... 

NOTE: 
Measurement= 
Dimension of Contaminated Material Measurement= 

Dimension of Contaminated Ma;e;l~~ - - . . .$h Uranium Concentrations >200ppm 

with Uranium Concentrations between 
50 and 200ppm 

--. 

.. .. --. 

- P Uranium Concentrations Less than 50 ppm 
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6.5.1 Area Descriptions 
. . . . . . . . . . . . . . . . . . 

(Area El, Figure 6-8) 

ists of discarded scraps, materials, and structures. It has recently 

an on-site storage area for abandoned vehicles, cranes, construction 

equipment, unshredded scrap metal, asbestos, and various rubble. This material is piled 

approximately 10 feet high. Many of these items are quite large and will require sorting and 

removal. Scattered me * dicate radioactivity is associated with the various scrap 

material. The total vo m-contaminated aboveground material is approximately 

400,000 cubic feet. Th 

concentrations in the 

total volume of urani 

a, approximately 200 feet by 150 feet, with uranium 

ater than 200 ppm at a depth of 0 to 1.5 feet. The 

soil is approximately 530,000 cubic feet. 

6.5.1.2 ScraD Metal Piles (Area E2 and E3, Figure 6-8) 

The FMPC currently has three separate piles 

above background levels. One pile of mate 

northeast quadrant of the Production Are 

consists primarily of ferrous material, with being a mixture of aluminum, stainless 

steel, copper, brass, and nickel. The total volume of the aboveground uranium contamination is 

approximately 1,OOO,000 cubic feet. Uranium-contaminated soils underlie a portion of the area. 

One area, approximately 150 feet by 100 feet, contains uranium 

greater than 200 ppm. The total volume of uranium-contamina 

155,000 cubic feet. 

llic scrap with uranium concentrations 

d on a controlled curbed pad in the 

This 25-foot high scrap metal pile 

The other two scrap metal piles (Area E3) are located in the n 

Production Area on the north end of the Plant 1 storage pad. These 30-foot high scrap piles 

contaminants is 2,700,000 cubic feet. The total volume of uraniumcontaminated 

approximately 257,500 cubic feet. 

212 
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6.5.1.3 Construction Rubble Mound (Area E4, Figure 6-8) 

ge rubble mound created from soil excavated during construction activities at 

ent, few data are available for this area. However, because this area was 

rdance with WMCO’s standard operating procedures for soils management, 

re expected to range from 50 to 150 ppm. The acceptable residual uranium 

level for Operable Unit 3 is 50 ppm. 

The total volume of th 

300,000 cubic feet. In 
90,OOO cubic feet. 

uranium contamination is approximately 

total volume of uraniumcontaminated soil is approximately 

6.5.2 Alternatives 

Alternatives 7 and 8 have been eliminated because no facilities exist within these regions. 

Alternative 9 through 12 were also eliminated 

contamination. Alternatives 13 and 14 were 

designated for possible demolition. Alterna 

the screening summary for those alternativ 

initial screening are given below. 

e they apply only to groundwater 

ed because they apply to facilities 

, 4, 5, and 6 apply. Table 6-12 shows 

to this suboperable unit. Details of the 

6.5.2.1 Alternative 1 - No Action 

This alternative scored 33 out of a possible 50. This alternative..isa..basel.he for comparison to 

other alternatives and does not present a realistic overall remed ach. The relatively 

high score is primarily a result of the ease of implementation a 

term risk associated with a no action alternative. 

increase in short- 

6.5.2.1.1 Effectiveness 

In the short term, the contaminated waste remains in place and undisturbed, resul 

minimal risks to the environment (factor scored a 5). The short-term risks to the 

workers are great due to aboveground contamination. There is significant expect 

possible increased wind dispersal, rainwater runoff, and accidental contact (factor 

6-62 213 
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Long-term public health and environmental protection ranked unfavorably because this 

not mitigate existing contamination (factors scored a 1). This alternative does 

xicity, mobility, or volume of the waste (factor scored a 1). 

ness of this alternative scored 12 out of a possible 25. 

6.5.2.1.2 Implementability 

The No Action Altern 

reliability, maintainabil engineering ranked high (factors scored a 5). However, 

agency approvals may 

t require implementation; therefore, constructability, 

r this alternative (factor scored a 1). 

Overall implementabil ative scored 21 out of a possible 25. 

6.5.2.1.3 Cost 
There are no incremental costs for this alte 

6.5.2.2 Alternative 2 - Cap 

This alternative scored 26 out of a possible 50. 

6.5.2.2.1 Effectiveness 

This nonremoval alternative represents a minimum action scenario intended to isolate waste and 

minimize vertical infiltration of rainfall or runoff into and throu 

the saturation of contaminated materials and will reduce leachin 

groundwater. The short-term public health and environmental e ranked lower 

(compared with other suboperable units) due to exposure to th d contaminants 

(factors scored a 3). Factors such as increased wind dispersal, rainwater runoff, and/or 

accidental contact were considered. There is little or no expected risk to the 

immediately off site. With respect to the long-term public health and environme 

the cap will prevent direct contact exposure to individuals from contaminants an 

the risk of wind dispersion of the materials. However, this alternative does not remov 

contain, or treat the contaminated waste (factors scored a 3). This alternative 

the toxicity and volume of the contamination, but it does diminish the mobility of the 

ABO/OU3FS/J-DRl-S/II-19-90 6-64 
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contamination by reducing vertical inliltration of precipitation. Even though the cap minimizes 

etrating the contaminated soils, excess water at the edges of the cap will 

y and ultimately, horizontally, into the contaminated soils (factor scored a 1). 

tiveness of this alternative scored a 13 out of a possible 25. 

6.5.2.2.2 Implementabilitv 

Constructability requir 

stable surface. Beca 

cap on unstable piles 

the cap is construct 

construction. 

include grading of aboveground contaminants to a uniform, 

uld be some height above ground level, construction of a 

materials would be difficult (factor scored a 3). Once 

tor scored a 3) and test methods exist to verify adequate 

Maintainability factors for a cap include periodic maintenance (factor scored a 2). If left 

unattended, natural biological succession the cap will deteriorate. Eventually, 

insects and small burrowing animals will pen 

pathways for precipitation to infiltrate first 

Periodic maintenance involves regrading getating the surface. Because this cap 

is placed over a nonhomogeneous surface (graded and compacted scrap metal), maintainability 

factors are more severe than for a cap over compacted soils. 

cap and reach the soil. This opens 

and subsequently the soil itself. 

There are no local agency approvals needed for this alternative 

remain in place); however, state and federal agencies are unlike 

long-term remedial action (factor scored a 1). There is no sp 

ed metals and soils 

a cap alone as a 

ngmeering required to 

implement this alternative (factor scored a 4). ...,. 

Overall implementability of this alternative scored 13 out of a possible 25. . . . . . . . . . . . . . . . . . . . . . . . 

6.5.2.2.3 Cost 
The total relative cost for this alternative is low. 

ABQIOU3FSILDRl-SII 1-19-90 6-65 21 6 
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6.5.2.3 Alternative 3 - Mechanical Removal of Aboveground Contaminants. On-Site Disuosal, 

32 out of a possible 50. 

public health and environmental protection for the on-site workers is ranked 

average because of the removal of the aboveground contaminants (factors scored a 3). There is 

little or no expected i 

saturation of contamin 

groundwater. In the 1 sites must be addressed the original capped region and 

the on-site disposal fac 

soil, minimize further tion of precipitation, prevent direct contact to individuals 

from contaminants, and reduce the risk of wind dispersion of materials. The on-site disposal 

facility would fully enclose the waste materials. The mobility of the waste is contained, but the 

to the public immediately off site. The cap will affect the 

and will reduce leaching of contaminants to the 

red a 4). The original capped region will contain the 

volume and toxicity of the soils remain the sa or scored a 3). 

Overall effectiveness of this alternative sco a possible 25. 

6.5.2.3.2 

Constructability factors include the capability to use construction equipment for the mechanical 

removal of the aboveground material and construction of the on-site disposal facility. 

Construction of a waste compaction facility is also a considerati 

working conditions at the FMPC can make construction more 

such as manpower, technology, equipment, and materials are av 

technologies and equipment are considered technically feasible 

scored a 4). Maintainability factors for the cap and on-site disposal facility include periodic 

maintenance (factor scored a 3). 

red a 3); however, 

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

Because there are no facilities, aboveground structures, or utilities in the immedia 
, . . . . . . . .... 

should be no maneuverability constraints. All waste will be compacted prior to dispos site. 

ABQ/OU3FS/LDRlJ/I 1-19-90 6-66 21 7 
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There are no local agency approvals needed for the implementation of this alternative; however, 

agencies are unlikely to accept removal of aboveground contaminants without 

g soil (factor scored a 2). Special engineering requirements include the 

e disposal facility (factor scored a 3). 

Overall implementability of this alternative scored 15 out of a possible 25. 

6.5.2.3.3 

The total relative cost 

6.5.2.4 

This alternative scored 29 out of a possible 50. 

6.5.2.4.1 Effectiveness 

The short-term public health (factor scored 

scored a 2) will be ranked low, because of 

The cap will offset the saturation of cont 

contaminants to the groundwater. For 1 ealth and environmental protection, 

the original capped region will contain the soil, thus reducing mobility by minimizing further 

vertical infiltration of precipitation, prevent direct contact exposure to individuals from 

contaminants, and reduce the risk of wind dispersion of the ma 

volume and toxicity of the soils remain the same, but the above 

off site (factor scored a 3). 

nvironmen tal protection (factor 

ation of contaminated material off site. 

a1 and will reduce leaching of 

rs scored a 4). The 

taminants are moved 

Overall effectiveness of this alternative scored 14 out of a possible 25. 

6.5.2.4.2 ImDlementability 

Constructability factors include the capability to use construction equipment for t 

removal of the aboveground contaminants and construction of the temporary on- 

facility; however, working conditions at the Fh4PC can make construction difficult (fac 

scored a 3). 
. . . . . . . . 
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The process technologies and equipment are considered technically feasible and operationally 

red a 4). Maintainability factors for the cap and off-site disposal facility 

aintenance (factor scored a 3). 

ilities, aboveground structures, or utilities are situated in the area, there should 
. . . . . . . . . . . . . . . 

be no maneuverability constraints. All waste will be compacted prior to disposal off site. 

Transportation of co 
40CFR and 49CFR. 

that have this require 

waste (factor scored 

(factor scored a 3). 

off site will be in compliance with all requirements under 

ts will be required from all transportation route states 

ts will be obtained by the company transporting the 

gineering is required to implement this alternative 

Overall implementability of this alternative scored 15 out of a possible 25. 

6.5.2.4.3 

The total relative cost for this is high. 

6.5.2.5 Alternative 5 - Mechanical Removal and On-Site Disposal 

This alternative scored 38 out of a possible 50. 

6.5.2.5.1 Effectiveness 
. . . . . . . 

Short-term public health and environmental protection are im 
of the contaminated materials. On-site workers will be impa 

there is little or no expected risk to the public immediately o 

brig-term public health and environmental protection ranked high due to the permanent 

storage of the waste (factors scored a 5). The treatment of the soil and deconta 

scrap metals will reduce the volume and mobility of the contaminants (factor scor 

mechanical removal 

om the removal, but 

e 

Overall effectiveness of this alternative scored 21 out of a possible 25. 

. . . . . . . . 
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6.5.2.5.2 Imdementability 
. . . . . . . . . . . . . 

factors include the capability to use construction equipment to mechanically 

ground contaminants and construction of the on-site disposal facility. 

waste compaction facility is also a consideration (factor scored a 3). 

ology, equipment, and materials are available; however, working conditions at 

the FMPC can make construction difficult. The process technologies and equipment are 

considered technically feasible and operationally reliable (factor scored a 4). Maintainability 

factors for the on-site 

scored a 4). 

will include periodic long-term maintenance (factor 

There are no local a 

are less likely to a 

(factor scored a 3). Special engineering will be required to coordinate the maneuverability of 

construction equipment with undergroun 

and to design the on-site disposal facility (fac 

eeded for this alternative, but state and federal agencies 

al than off-site disposal for a long-term remedial action 

oveground structures within the region 

Overall implementability of this alternativ 

6.5.2.5.3 Cost 
The total relative cost for this alternative is high. 

6.5.2.6 

This alternative scored 35 out of a possible 50. 

6.5.2.6.1 Effectiveness 

Short-term public health and environmental protection are impacted by the mechanical removal 

of the contaminated material. On-site workers will be impacted by dust from the 

there is little or no expected risk to the public immediately off site. The local co 
be affected by the traffic flow of the contaminated waste to the off-site disposal 

road transport of contaminated waste is more likely to affect public health than the 

environment; therefore, the short-term public health risk (factor scored a 1) is higher 

short-term environmental risk (factor scored a 2). Long-term public health and environmental 
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protection ranked high due to the permanent storage of the waste off site (factors 
. . . . . . . . . . . . . . . . . . . . . 

e treatment of the soil and decontamination of the scrap metals will reduce the 

ility of the contaminants (factor scored a 5). 

ness of this alternative scored 18 out of a possible 25. 

6.5.2.6.2 Imdementability 

Constructability factors 

to mechanically rem 

compaction facility we 

and materials are avail 

difficult. The process d equipment are considered technically feasible and 

ative include the capability to use construction equipment 

. Construction of an off-site disposal facility and a waste 

red (factor scored a 3). Manpower, technology, equipment, 

, working conditions at the FMPC can make construction 

operationally reliable (factor scored a 4). Maintainability factors for the off-site disposal facility 

will include long-term maintenance (factor scored a 4). 

Transportation of contaminated wastes off s 

under 40CFR and 49CFR. State hazard 

states that have this requirement. These 

the waste (factor scored a 3). Special engineering is required to coordinate the maneuverability 

of construction equipment with underground utilities and aboveground structures within the 

area, and the design of the off-site disposal facility (factor scor 

in compliance with all requirements 

required from all transportation route 

obtained by the company transporting 

Overall implementability of this alternative scored 17 out of a 

6.5.2.6.3 Cost 
The total relative cost for this alternative is high. 

Suboperable Unit E Uranium is the most widespread and dominant contaminant at t 

factor in the screening process, although other contaminants are discussed. Figures 6-9, 6-10, 
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and 6-11 depict groundwater contamination contours, proposed slurry wall locations, and 

dwater extraction locations. The proposed locations shown on Figure 6-9 are 

n the limited knowledge of the perched groundwater zones. The actual design 

system will occur during conceptual design and will be based upon RI data 

available. There is currently insufficient information from the RI for Operable 

Unit 3 to provide an estimate of the total volume of contaminated groundwater at the FMPC. 

ater exceeding 100 pg/l appear to extend 

orium storage area, and south to the laboratory and pilot 

plant. Uranium contamination exceeding 100 pg/l appears to extend from the maintenance 

building, past Plant 4 and into the sout 

maintenance area, Hazardous Substance List 

well as PCBs and lead, were found in one 

perched groundwater contamination, zon nium contamination occur. This area is 

subdivided into four sub-areas of relative1 . .. 

following paragraphs. All concentrations cited in the following paragraphs refer to uranium 

levels in the perched groundwater; the regional aquifer underlying the Production Area will be 

ar the general sump. North of the 

and semivolatile organic compounds, as 

le. In the southwest quadrant plume of 

.. . 
concentrations described in the 

addressed under Operable Unit 5. 

Uranium concentrations as high as 9444 pg/l have been detecte 

immediately west of the pilot plant. At the northwest corner o 

888 pg/l uranium was detected in the perched groundwater. 

this vicinity appears to be in the south to southwest direction. 

erched groundwater flow in 

. .  . . . . . . . . . 

West of the recovery plant, Plant 8, uranium concentrations between 19,OOO and 

31,200 pg/l were detected at three locations. Uranium concentrations exceeding 1000 

surround this contamination area and extend both north and south of Plant 8. 

groundwater flow in this vicinity is generally to the south. 

6-7 1 2.2.2 
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Between the raffinate area and the southwest corner of Plant 2/3, water samples from five 
ranium concentrations exceeding 10,OOO pg/l. Surrounding this area are 

concentrations exceeding lo00 pg/l. The perched groundwater flow in this 

to the south. 

Near the northeast corner of Plant 2/3, four perched groundwater samples indicated uranium 

values exceeding 10,ooO pgll. Uranium concentrations exceeding lo00 pg/l extend southward 

through the general s 

extend northward to P 
The perched groundw 

water treatment plant. Concentrations exceeding 100 pg/l 

thorium storage area and southward toward the laboratory. 

is vicinity is generally to the south. 

6.6.1.2 

Uranium concentrations in perched groundwater exceeding 100 pg/l are isolated underneath 

Plant 5, the garage and heavy equipment 

are two areas where uranium contamination 

Plant 9 and east of the Plant 6 pickling are 

List organic compounds, including dichloro 

perched groundwater. The perched grou 

6, and Plant 9. Within these quadrants 

100,OOO pg/l: at the southeast comer of 

Plant 6 and 9, Hazardous Substance 

richloroethene, were detected in the 

this vicinity appears to be westward on 

the west side and southward over the rest of the area. 

6.6.1.3 Northeast and Northwest Quadrants 

The highest value of uranium detected in the perched groundw 

the vicinity of the graphite furnace and oil burner and 689 pg/l 

the Plant 1 storage pad. 

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

area is 516 pgA in 

rthwest comer of 

A possible continuous plume of perched groundwater uranium contamination exceeding 100 pg/l 

extends from the northwestern corner of the scrap metal pile, southwest through 

furnace, and south of the boiler plant. The perched groundwater flow in this vic 

generally to the south, but also may be to the southeast or southwest. 

Possibly continuous with the uranium contamination detected at the northwest 

Plant 1 storage pad is an area extending predominantly east-west across the north part of the 

ABQIOU3FSILDRl-5n1-19-90 6-75 226 
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storage pad. Immediately south of this area, uranium concentrations were detected at values 

to 53 pg/l. The perched groundwater flow appears to be to the south or to 

this area. 

. mination exceeding 100 pg/l was also detected in two wells adjacent to the drum 

baling area. Uranium concentrations in the area between the drum baling area, the graphite 

furnace, and Plant 9 ranged from 53.4 to 36.1 pg/L The perched groundwater flow in the 

vicinity of the drum b es from southward to westward. 

ation was found exceeding 100 pgll in the perched 

groundwater. Figure groundwater contamination contours, proposed slurry wall 

locations, and proposed groundwater extraction locations for this area. The perched 

groundwater flow in this vicinity appears to b the northeast to the southwest. 

6.6.1.5 

Uranium contamination was found exceed 

sewage treatment plant/incinerator area. recorded at 6400 pa. Figure 6-11 

depicts the groundwater contamination contours, proposed slurry wall locations, and proposed 

groundwater extraction locations for this area. The perched groundwater flow in this vicinity 

appears to be from the northeast to the southwest. 

perched groundwater throughout the 

6.6.2 Alternatives 

Alternatives 2 through 8 were eliminated because they apply o 
Alternatives 13 and 14 were eliminated because they apply to facilities designated €or possible 

demolition. Alternatives 1, 9, 10, 11, and 12 apply. Table 6-13 shows the screening summary 

for those alternatives. Details of the initial screening are given below. 

ABQIDU3FSLDRl-Sn 1-19-90 6-76 227 
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6.6.2.1 Alternative 1 - No Action 

cored 32 out of a possible 50. This alternative is a baseline for comparison to 

and does not present a realistic overall remediation approach. The relatively 

arily a result of the ease of implementation and minimal increase in short- 

iated with a no action alternative. 

6.6.2.1.1 Effectiveness 

In the short term, pub 

considered low (factor 

unlikely. In addition, 

scored a 4). Long-t 

(factors scored a 1) 

alternative does not reduce the toxicity, mobility, or volume of the contamination (factor 

scored a 1). 

to on-site workers and the public immediately off site are 

ecause contact with contaminated perched groundwater is 
to the environment are considered to be low (factor 

and environmental protection are ranked unfavorably 

ative does not mitigate existing contamination. This 

Overall effectiveness of this alternative scor 

6.6.2.1.2 Implementabilitv 

The No Action Alternative does not require implementation; therefore, constructability, 

reliability, maintainability, and special engineering ranked high (factors scored a 5). However, 

agency approvals may be required for this alternative (factor s 

monitoring will continue to be used to track the contamination 

Overall implementability of this alternative scored 21 out of a 

6.6.2.1.3 Cost 
The total relative cost for Alternative 1 is low. 

6.6.2.2 Alternative 9 - Groundwater Extraction. Treatment, and Discharge 

This alternative scored 43 out of a possible 50. 

. . . . . . . . . . . . . . . . 
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6.6.2.2.1 Effectiveness 

ve 9, perched groundwater fiom the FMPC area will be extracted and delivered 

ent facility and then discharged into the Great Miami River. For short-term 

environmental protection, this alternative is ranked high because only 

e driven into the soils (factors scored a 4). Long-term public health and 

environmental protection are ranked high (factors scored a 5 )  because this alternative provides 

for removal and treatment of contaminated perched groundwater. This alternative reduces the 

mobility and volume o 

discharged (factor scor 

nants because groundwater is extracted, treated, and 

Overall effectiveness scored 23 out of a possible 25. 

6.6.2.2.2 Implementabilitv 

The constructability of the extraction well system and treatment system is significant, but the 

technology, equipment, and materials are ava 

can make construction difficult (factor scor 

system are in place, reliability and mainta 

sc0red.a 4). 

owever, working conditions at the FMPC 

nce the extraction system and treatment 

become relatively insignificant (factors 

..... ...... 

Agency approvals are needed to discharge treated groundwater into the Great Miami River 

(factor scored a 5). Special engineering factors required to implement ........................... this alternative include 

the design and placement of wellpoints and the coordination 

facilities (factor scored a 4). 

tructures and 

Overall implementability of this alternative scored 20 out of 

6.6.2.2.3 Cost 
The total relative cost for this alternative is medium. 

6.6.2.3 

This alternative scored 41 out of a possible 50. ......... 
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6.6.2.3.1 Effectiveness 

ublic health and environmental protection, Alternative 10 is ranked high 

points will be driven into the soils (factors scored a 4). In the long term, this 

ts and monitors all the perched groundwater from the FMPC area, treats any 

th uranium contamination above the allowable uranium content criteria, and 

discharges it to the Great Miami River. This will likely result in less groundwater to be treated 

than Alternative 9; however, currently there is insufficient data to determine quantities of water 

that will require treat 

scored a 5) are rank 

groundwater. This alt 

extracting, treating, 

rm public health and environmental protection (factors 

of the removal and treatment of the contaminated perched 

the mobility and volume of the contaminants by 

perched groundwater (factor scored a 5). 

Overall effectiveness of this alternative scored 23 out of a possible 25. 

6.6.2.3.2 Imdementabilitv 

The constructability and maintainability of t 

are significant, but the technology, equip 

conditions at the FMPC can make const 

maintenance of the monitoring system will be required to guarantee precise operation of the 

system. The reliability of the extraction and monitoring system will be designed in; however, 

this system would be less reliable than the extraction system us ative 9 because of 

the additional monitoring equipment (factor scored a 3). 

on well, monitoring, and treatment systems 

rials are available; however, working 

(factors scored a 3). Continual 

Agency approvals are needed to discharge treated groundwater reat Miami River 
.... . 

(factor scored a 5). Special engineering factors required to im 

the design and placement of wellpoints and the coordination with existing structures and 

facilities (factor scored a 4). 

ent this alternative include 

Overall implementability of this alternative scored 18 out of a possible 25. 

6.6.2.3.3 

The total relative cost for this alternative is medium. 

~~Q/OU3FS/LDRl-5111-19-90 6-80 
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6.6.2.4 Alternative 11 - Subsurface Barrier 
. . . . . . . . . . . . . . . . . . . 

scored 29 out of a possible 50. 

n and trenching associated with this alternative increases potential exposure to 

on-site workers. Therefore, in the short term these actions increase risks to the public health 

and environment (factors scored a 3). There is little or no expected increase in risk to the 

public immediately off g-term public health and environmental protection, this 

alternative contains th undwater and reduces further horizontal migration of 

contaminants, but d or treat the contaminated perched groundwater (factors 

scored a 2). While city are not reduced and the vertical mobility of the 

contaminated groun ted, the subsurface barrier will limit (to some extent) the 

horizontal mobility of the groundwater (factor scored a 3). 

Overall effectiveness of this alternative scor 

6.6.2.4.2 Imdementability 

Constructability factors for this alternat 

barrier; however, working conditions at the Fh4PC can make construction difficult (factor 

scored a 3). The containment system will encompass the Production Area as one unit. 

Reliability and maintainability factors for a subsurface barrier 

(factors scored a 4). 

g and placement of the subsurface 

elatively insignificant 

Agency approvals are necessary and are likely to be difficult t 

perched groundwater is not removed or treated (factor scor 

required to coordinate the barrier design and construction with the underground utilities within 

1 engineering is 

the area (factor scored a 4). 

6.6.2.4.3 Cost 
The total relative cost for this alternative is low. 

ABQIOU~FSILDR~-SII 1-19-90 6-81 232 
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6.6.2.5 Alternative 12 - Subsurface Bamer and Groundwater Extraction. Treatment, 

cored 40 out of a possible 50. 

tion of the extraction system and the subsurface bamer trenching action will 

increase potential exposure of on-site workers, thereby increasing short-term public health 

(factor scored a 3) an 

increase in risk to the 

environmental protecti 

reduces further horizo 

perched groundwater 

(factor scored a 5). 

ntal risks (factor scored a 3). There is little or no expected 

iately off site. For long-term public health and 

ative contains and removes the perched groundwater and 

of contaminants (factors scored a 5). The contaminated 

ated, and discharged; thus reducing its volume and mobility 

Overall effectiveness of this alternative score ut of a possible 25. 

6.6.2.5.2 Imdementability 

Constructability factors for this alternativ 

placement; however, working conditions 

scored a 3). The containment system will encompass the Production Area as one unit. 

Reliability and maintainability factors for a bamer wall, extracti 

system in place are relatively insignificant (factors scored a 4). 

r wall and extraction well system 

n make construction difficult (factor 

m, and treatment 

No special approvals other than those agency approvals need 

groundwater into the Great Miami River are required (factor 

is required to coordinate the barrier wall and extraction well s 

with the underground utilities within the area (factor scored a 3). 

design and construction 

Overall implementability of this alternative scored 19 out of a possible 25. 

. . . . . . . . . 
6.6.2.5.3 

The total relative cost for this alternative is medium. 

ABQ/OU3FS/LDRl-S/l1-19-90 6-82 233 
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6.7 SUBOPERABLE UNIT G SOILS SURROUNDING TRANSFER LINES 
unit is defined as any transfer line within or on the perimeter of the 

including slurry lines and effluent lines. Table 6-14 will be updated to show 

umes of contamination when that information is available. 

6.7.1 k e a  DescnDtions 

6.7.1.1 Effluent Lines 

Effluent lines currently ration include the line from the Clearwell to Manhole 175 

via the general sump, a ffluent line from Manhole 175 to the Great Miami River. 

No sampling tests h d on the effluent line from the Clearwell to the general 

sump. The main efflu 0-foot long, 16-inch diameter cast iron pipe that runs 

from Manhole 175 to the Great Miami River. There are seven concrete manholes located 

along the line for access and maintenan FMPC discharge pipeline to the 

Great Miami River represents a permit astewater for the FMPC. The 

wastewater conveyed by the main effluent om treated effluent from the general 

sump, treated effluent from the sanitary w ment plant, and storm water runoff 

een conducted on the main effluent from the storm water retention basin. So 

line, but the data are not yet available. Therefore, the status of current or past leaks, number 

of leaks, or what type and level of contamination exists has not been established for this line. 

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

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

As a result, the screening process for this problem category is v 

estimates or  cost ranking. In addition, it is currently assumed t 

lines are either at or below grade level. 

includes no cost 

ns of the effluent 

6.7.1.2 K-65 S l u m  Line 

The K-65 Slurry Line is a sealed pipe placed in a 1000-foot long, 2.5-foot wide 

concrete trench. This trench, or effluent line, extends from the K-65 silos to the 

Sampling data indicates that the actual slurry line and the surrounding soil are 

Soil and sediment samples from the K-65 slurry line show total uranium conce 

greater than 150 ppm. These same samples show U-238, Ru-106, and Th-232 in concentrations 
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TABLE 6-14 

UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT G 

Effluent Lines 

NOTE: 
Measurement= 
Dimension of Contaminated Material 

Measurement= -.. 
Dimension Contaminated 
with Uranium Concentrations between -... 
50 and 200wm 

- - . . .with .. Uranium Concentrations >200ppm 

e.. 
-. .. -.. 

- = Uranium Concentrations Less than 50 ppm 

6-84 
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of 50-150 ppm, and radium in concentrations greater than 200 ppm. Also, present in the soils 

luny line in concentrations greater than 200 ppm are U-238, Th-230, Pb-210, 

total volume of contaminated soils is approximately 75,000 cubic feet. 

Alternatives 3 and 4 were eliminated from consideration because no aboveground contaminants 

are anticipated. Similarly, Alternatives 7 and 8 were not considered because no known facilities 

are located above the 

apply only to perched 

Table 6-15 shows the s 

screening are given bel 

Alternatives 9 through 12 were eliminated because they 

ntamination. Alternatives 1, 2, 5, and 6 apply. 

ary for those alternatives that apply. Details of the initial 

6.7.2.1 Alternative 1 - No Action 

This alternative scored 32 out of a possible 50. This alternative is a baseline for comparison to 

other alternatives and does not present a real rall remediation approach. The relatively 

high score is primarily a result of the ease o tation and minimal increase in short- 

term risk associated with a no action alte 

6.7.2.1.1 Effectiveness 

In the short term, risks to on-site workers and the public immediately off site are considered 

low; therefore, the ranking of the short-term public health and 

(factors scored a 4) because all material remains in place and u 

health and environmental protection ranked unfavorably becaus 

mitigate existing contamination (factors scored a 1). In additio 

environmental contamination exists because this alternative do 

contamination. This alternative does not reduce the toxicity, mobility, or volume of the soil 

a1 protection is high 

ative does not 

ABQ/OU3FSLDRl -S/ll-19-90 6-86 237 



6.7.2.1.2 Imdementability 
. . . . . . . . . . . 

ternative does not require implemen ation; therefore, constructability, 

ability, and special engineering are ranked high (factors scored a 5). 

approvals may be required for this alternative (factor scored a 1). 

Overall implementability of this alternative scored 21 out of a possible 25. 
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6.7.2.1.3 

There is no cost dete alternative at this time. 

6.7.2.2.1 Effectiveness 

This nonremoval alternative represents a min 

minimize vertical infiltration of rainfall or ru 

saturation of contaminated materials and 

groundwater. Capping poses low short-t and environmental protection risk to 

the on-site workers because of limited construction and associated exposure time (factors 

scored a 4). There is little or no expected risk to the public immediately off site. With respect 

to the long-term public health and environmental protection, th event direct contact 

exposure to individuals from contaminants and will reduce the 

materials. However, this alternative does not remove or treat 

scored a 3). This alternative does not reduce the toxicity or vol 

does diminish the mobility by reducing vertical infiltration of p 

minimizes initial rainfall from penetrating the contaminated soils, excess water at the edges of 

tion scenario intended to isolate waste and 

nd through soil. A cap will affect the 

hing of contaminants to the 

en though the cap 

the cap will penetrate vertically and, ultimately, horizontally, into the contaminate 

scored a 1). 

Overall effectiveness of this alternative scored 15 out of a possible 25. 

. . . . . . . . , 
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6.7.2.2.2 Imdementabilitv 

ty factors for a cap are relatively simple. The technology, equipment, 

aterials exist and are readily available; however, working conditions at the 

construction difficult (factor scored a 4). Capping is also reliable (factor 

test methods exist to verify adequate construction. 
. . . . . . . . . . . . . . . . . . . . . 

Maintainability factors for a cap include periodic maintenance (factor scored a 3). If left 

unattended, natural bi ion will occur and the cap will deteriorate. Eventually, 

insects and small burr '11 penetrate the cap and reach the soil. This opens 

pathways for precipitat 

Periodic maintenance 

te first the cap liner and subsequently the soil itself. 

g the cap and revegetating the surface. 

No agency approvals are required to implement this alternative (contaminated soils remain in 

place); however, state and federal agencies are unlikely to accept a cap alone as a long-term 

remedial action (factor scored a 1). One spe 

the cap design and construction with the ab 

scored a 4). 

neering requirement is the coordination of 

structures within the region (factor 

Overall implementability of this alternative scored 16 out of a possible 25. 

6.7.2.2.3 Cost 
There is no cost determined for Alternative 2 at this time. 

6.7.2.3 

This alternative scored 38 out of a possible 50. 

6.7.2.3.1 Effectiveness 

Short-term public health and environmental protection are impacted by the mecha 

of the contaminated soil (factors scored a 3). There is little or no expected risk to t 

immediately off site. Long-term public health and environmental protection are rank 
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because the waste is removed fiom the immediate area and disposed of on site (factors 

e treatment of the soil will reduce the volume and mobility of the contaminants 

ness of this alternative scored 21 out of a possible 25. 
. . . . . . . . . . . . . . . . . . . 

6.7.2.3.2 Implementabilitv 

Constructability factors 

to mechanically rem0 

construction difficult ( 

constructed; manpowe equipment, and materials are available. The process 

technologies and equ 

scored a 4). Maintainability factors for the on-site disposal facility will include periodic 

long-term maintenance (factor scored a 4). 

ative include the capability to use construction equipment 

r, working conditions at the FMPC can make 

3). An on-site disposal facility to house the waste can be 

technically feasible and operationally reliable (factor 

There are no local agency approvals needed 

are less likely to accept on-site disposal th 

(factor scored a 3). Special engineering 

construction of an alternate or bypass outfall line (factor scored a 3). 

lternative, but state and federal agencies 

osal for a long-term remedial action 

sign the on-site disposal facility and 

Overall implementability of this alternative scored 17 out of a possible . . . . . 25. . . . 

6.7.2.3.3 Cost 
There is no cost determined for Alternative 5 at this time. 

6.7.2.4 Alternative 6 - Mechanical Removal and Off-Site Disposal 

This alternative scored 35 out of a possible 50. 

6.7.2.4.1 Effectiveness 

Short-term public health and environmental protection are impacted by the mecha 

of the contaminated waste. There is little or no expected risk to the public immediate1 

site. The waste will be removed from the FMPC area and disposed of off site. The local 

ABQIOU3FSRJ)Rl-SII 1-19-90 6-89 240 
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community will be affected by the traffic flow of the contaminated waste to the off-site disposal 

road transport of contaminated waste is more likely to affect public health than 

therefore, the short-term public health risk (factor scored a 1) is higher than 

onmental risk (factor scored a 2). Long-term public health and 

protection are ranked high (factors scored a 5)  due to the permanent storage of 

the waste off site. The treatment of the soil will reduce the volume and mobility of the 

contaminants (factor scored a 5). 

Overall effectiveness o e scored 18 out of a possible 25. 

ative include the capability to use construction equipment 

to mechanically remove the soil and a temporary on-site storage structure to house the waste is 

easily constructed. Manpower, technology, eq . 
working conditions at the FMPC can make co 

process technologies and equipment are co 
(factor scored a 4). Maintainability factors 

maintenance (factor scored a 4). 

t, and materials are available; however, 

on more difficult (factor scored a 3). The 

hnically feasible and operationally reliable 

te disposal facility will include long-term 

Transportation of contaminated wastes off site will be in compliance with all requirements 

under 40CFR and 49CFR. State hazard permits will be required from all transportation route 

states that have this requirement. These permits will be obtain mpany transporting 

the waste (factor scored a 3). Special engineering is required t an alternate or 

bypass outfall line and design of the off-site disposal facility (fa 

Overall implementability of this alternative scored 17 out of a possible 25. 

6.7.2.4.3 Cost 
There is no cost determined for Alternative 6 at this time. 
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............ 7.0 GENERAL SUMMARY 

creening of alternatives, the next step in the RUFS process 

This chapter provides a summary of the Operable rnatives. 

tive development, the media and contaminants of concern, the alternative 

evaluation assumptions, and a summary of the alternatives recommended for detailed analysis. 

is the Detailed 

Unit 3 remedial 

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

The remedial action o 

than management of 

perable Unit 3 were designed for source control, rather 

atives. These objectives were formulated to achieve the 

e environment by isolating, removing, or treating 

the source of contamination. The specific remedial action objectives are as shown in Table 7-1. 

The total uranium criteria established for clea 

drinking water and 35 p C V p  (approximate 

Chapter 2.0 for further discussion and refer 

other contaminants has not been fully ch 

ongoing. 

source control is 20 pCi/l (30 pgh) for 

for surface soils. (See Section 2.1 in 

ese criteria.) However, the presence of 

collection and analysis is currently 

These objectives and criteria were the driving force for the selection of the general response 

actions. The response actions consist of No Action, Containme 

TreatmentDisposal, CollectioflreatmentDisposal, and Near- 

ExcavatioflreatmentDisposal. These five response actions we develop the list of 

alternatives presented in Chapter 4.0. In some instances, alt 

specific problems. Initially, the Production Area and suspec 

categories: solid waste and perched groundwater. The alternatives, therefore, w 

nment, Far-Term 

tailored to address 

arated into two 

into these two categories. Within the solid waste category, Alternatives 3 and 4 .............. 

specifically for removal of aboveground contamination sources, Alternatives 7 an 

of soils under facilities after the facility is removed, and Alternatives 13 and 14 for fac 

removal. Table 7-2 shows the 14 alternatives, and technology types associated with ea 

alternative, that were screened in Chapter 6.0. 

ABQ/OU3FS/LDR1-5111-19-90 7- 1 2 4 2  
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TABLE 7-1 

OPERABLE UNIT 3 REMEDIAL ACIlON OBJECTIVES 

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

Media Remedial Action Objective 

Solid Waste 
Soils 
Metals 
Facilities and future above-background airborne radiation doses 

Prevent current and future radiation emissions from exceeding 

and future airborne chemical concentrations from 
to 1x10" 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 pCi/gm (approximately 50 ppm). 

Prevent erosion of so 
chemical surface wa t 
1x10" cancer risk a 

Prevent erosion of contribute to surface water 
concentrations of chemicals in Operable Unit 3 from reaching 
concentrations in excess of those reported in Tables 2-3 and 2-4 (FMPC 
action level). 

Id contribute to inorganic and organic 
ations exceeding risk levels of lx104 to 

Prevent circumstances that may cause lea 
groundwater. 

Prevent current and future radiation dos 
from exceeding 25 mrewear.  

Prevent releases of radionuclides to the 
aquifer levels exceeding total uranium concentrations of 20 pCi/I 

taminants to 

from soils or wastes 

Aquifer resulting in 
Perched 
Groundwater (approximately 30 pg/l). 

Prevent releases of inorganic and organic chemicals in ex 
concentrations shown in Tables 2-3 and 2-4 (FMPC acti 

......... ............ ....... ........ . . . . . .  ....... ........ ........... .............. ............. . . . . . .  ....... ........ . . . . . .  ...... 
........ ....... ....... .;.. :.: :.:. .: ...... . . . .  . . . . .  . . . . .  ..... ........ 

ABQ/OU3FS/Il)Rl-SII 1-19-90 7-2 243 
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contamination is generally related to high uranium activity levels in soils and 

cilities. In addition, metal scrap piles and miscellaneous 

ent/materials contain low levels of uranium contamination. Although 

azardous Substance List contaminants are present within 

Operable Unit 3, uranium is likely to be the dominant contaminant. All contaminants, however, 

will be addressed thro 

Great Miami Aquifer 

process, as migration of contamination into the underlying 

area of concern. 

7.2.1 soils 
The majority of soils 

.(50 ppm, see Section -0) are located in the top 1.5 feet of surficial material. 

With respect to surface area, approximately 50 percent of the Production Area soils contain 

uranium contamination exceeding these levels. 

um exceeding acceptable residual concentration levels 

Significantly high uranium concentration 1 throughout the Production Area. The 

majority of these high concentrations are 

concentrations are the south-central and 

Within these areas, uranium concentrations approach 90,000 ppm in north Plant 6 and 

7,000 ppm in south central Plant 6. Table 7-3 details locatio 

contamination in the Production Area. 

nd 500 ppm. Two exceptionally high 

lant 6 in the southeast quadrant. 

extent of uranium 

Contamination data currently available for suspect areas are as 

contains surficial total uranium contamination less than 200 

1 , 1 , 1-trichloroethane, 1,l -dichlorethane, 1, ldichlorethene, et 

toluene, and xylenes at levels above background. The sewage treatment planthncinerator area 

contains a large quantity of surficial soils with total uranium levels between 50 an 

Total uranium contamination above 200 ppm occurs in a small area in the sout 

the sewage treatment plant/incinerator area. Total volumes of uranium conta 

detailed by suboperable unit in Table 7-4. 

e fire training area 

. . . . . . . . 

7-4 2.4 5 
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TABLE 7-3 

UNIT 3 URANIUM CONTAMINATION IN SOIL WITHIN THE PRODUCTION AREA 

LEGEND: 

= Contamination Greater than 200 ppm 

A = Contamination Between 50 and 200 ppm 

I = Contamination Less Than 50 ppm 

k ? W  
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TABLE 7-4 

RABLE UNIT 3 URANIUM CONTAMINATED WASTE VOLUMES 

Volume 
(cubic feet) 

1,864,900 

1,042,400 

1,771,400 

2,613,600 

1,032,500 (soil) 
4,400,000 (material) 

F 

8,399,800 (soil) 

4,400,000 (material) 

. . . . . . . 

7.2.2 Perched Groundwater 

Approximately 80 percent of the Production Area perched gro 

measurable levels of uranium contamination, some greater than 

contamination likely underlies the majority of facilities in the s 

quadrants, parts of Plant 1, Plant 9, the boiler plant, and the 

groundwater contamination contours for the Production Area. 

. The extent of this 

Other chemicals that have been detected in perched groundwater, in addition to 

include 1,l-dichloroethene and trichloroethene detected near Plant 2/3 and Plant 

volatile and semivolatile organic compounds, as well as PCBs and lead, were also 

north of the maintenance area. 

ABC~OU~FS/LDRI-S/I 1-19-90 7-6 247 
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aminants were discovered through RI/FS perched groundwater sampling at 

ove background levels. These contaminants are magnesium, thorium, and 

in the northeast quadrant; and magnesium and thorium found in the 

nt. The southeast and southwest quadrants contain thorium, with the 

ant also containing radium-226, and the southeast quadrant containing 

technetium-99 at levels above background. However, nonradiological sampling data is not yet 

available in these are 

ined in the northeast and northwest quadrants. Reported 

ow. Additional testing is targeted for these piles. 

Miscellaneous discarded scrap material and equipment are located within the northeast 

quadrant, primarily in the former drum baling 

not been performed, but preliminary inspect 

equipment contaminated with low levels o 

PCB-contaminated scrap transformer carc 

A detailed inventory of these materials has 

identified scrap vehicles and construction 

well as asbestos transite and possibly 

7.3 RANKING ASSUMPTIONS FOR THE SCREEMNG PROCESS 

The no action alternative was ranked low for long-term public health and environmental 

protection because the contamination is not removed, treated, 

the No Action Alternative ranks high in comparison with the 

is taken because the short-term effects of no action are minima 

environment, when compared with other remedial actions that 

require other construction activity. 

In the short-term, 

ives. This approach 

. .... 

When considering short-term public health and environmental protection, the effe 

each alternative in protecting human health and the environment from the initiati 

action activities up to the time when the response objectives are achieved was co 

greater the nature, magnitude, and duration of the remedial activity, the greater the 

environmental risk associated with the implementation of the action. Due to proximity, contact, 

and handling of contaminated waste, workers on site are considered to be at a higher risk than 

7-8 24 9 
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ediately off site. However, the potential risk to the public due to possibly 

also a consideration in the scoring process. In cases where contamination 

the FMPC property, any actions that do not remove the contamination have 

in ranking. In addition, when aboveground contaminants remain in place 

he cap alternative), factors such as increased wind dispersal, rainwater runoff, and 

accidental contact were considered. 

The short-term public 

of both an on-site and 

to potential need to i 

result in increased tr 

to the off-site disposal facility. 

onmental protection will be affected by the construction 

posal facility, which will likely result in traffic increases due 

for construction. In addition, off-site disposal will also 

the transfer of the contaminated material from the FMPC 

The short-term public health and environmen 

off-site transportation and disposal due to t 

materials for construction through the loc 

likely represent the greatest potential sho 

disturbing the contamination Will affect 

Engineered dust controls are assumed in use, but cannot reasonably be assumed one hundred 

percent effective. 

ection has been ranked the lowest for 

of contaminated material and import of 

It is assumed that this action would 

to the community. In addition, 

the public immediately off site. 

Long-term public health and environmental protection risk of e 

evaluated on the basis of the magnitude of remaining risk, ade 

controls. In addition, assessment focuses on the effectiveness 

human health and the environment from residuals or untreate 

that the long-term effects of on-site disposal are equivalent to off-site disposal because they 

achieve the same long-term disposal result. Although the cap prevents further v 

penetration of rainfall and runoff, continual horizontal infiltration may occur. 0 

infiltration has penetrated the contaminated waste, further migration can occur. Altho 

containment is not considered a treatment, it does reduce the mobility of the co 
not the toxicity or volume. 

ntrol, and reliability of 

7-9 250 
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f toxicity, mobility, or volume through treatment, all remedial actions that do 

ment have been downgraded in ranking. All excavation actions assume 

soils prior to disposal. 

ty evaluation considers not only the developmental status of any physical process 

units, but also any site-specific constraints such as subsurface conditions, space limitations, 

and/or site obstructio 

under a facility) impac 

construction, the lowe 

Area, a loss of efficie 

requirements i m p s  

culty of the construction (e.g., facility removal or excavation 

of this factor. The more difficult and/or complex the 

Due to the working conditions within the Production 

idered in the ranking due to worker health and safety 

Reliability of alternatives has been evaluated based on the ability of a given process option to 

meet specified efficiencies or performance g how well it will maintain its performance 

requirements over time. In many situations, bility of the operation has been designed 

into the system through engineering requir 

alternative, the ranking was lowered. Als 
graded and compacted scrap piles is assu 

cap over compacted soils only. 

mplex technologies are required for the 

of a cap, for example, placed over 

than the same factors when placing a 

The maintainability of alternatives has been evaluated based on 

maintain the effectiveness of the remedial action. Most mainte 

routine, but if complex technologies are required of the alterna r example, excessive 

grading and compacting of aboveground contaminants is requ g has been lowered. 

Routine monitoring/maintenance may include periodic inspecti caps for settlement, erosion, 

and/or invasion of deep rooted vegetation. In addition, groundwater monitoring wells will need 

to be periodically sampled and monitored Both on-site and off-site disposal facil 

to be monitored and maintained to check and verify the integrity of the facility. 

off-site disposal facility has not yet been selected, the maintainability factors for both 

and off-site disposal facilities are ranked the same. No existing off-site facility will be 

as the facility of choice. Also, for all off-site alternatives, the maintainability of a temporary 

storage facility must be considered. 

to monitor and 

rements will be 

251 
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als have been evaluated on the basis of agency and permit requirements. State 

be required from all transportation route states that have this requirement. 

the FMPC property, alternatives that do not remove the contamination are 

addition, if a delay is involved with the remedial action, the ranking has been 

0, agency approval and acceptance of long-term on-site disposal alternatives is 

assumed less likely than off-site disposal alternatives. 

Special engineering h 

including the need for 

equipment or to imple 

permanent on-site st 

temporary storage 

complex technologies have been ranked lower than the simpler alternatives. 

ted based on any special design or implementation factors, 

ed or experienced personnel to set up or operate 

component of an alternative. The design of the 

es significantly more special engineering than a 

requiring special equipment or design factors or 

Cost estimates for screening alternatives we 

(e.g., generic unit costs, vendor informati 

estimates modified by site-specific informa 

evaluated as to whether costs are low, m 

ranking was prepared for each alternative to allow a comparison of costs among similar 

alternatives. The data uncertainties present at this stage of the RUFS for Operable Unit 3 

force estimates to be approximated. The costs are estimates fo 

it is considered premature to eliminate an alternative based exc 

n a variety of cost-estimating data 

tional cost estimating) and similar prior 

cost evaluation, each alternative is 

elative to other alternatives. The cost 

n purposes only and 

cost at this time. 

For purposes of this report, the following approximate cost ran 

Costs greater than $250 million are considered high. 

Costs between $50 million and $250 million are considered medium. 

Costs less than $50 million are considered low. 

..... ....... .,. .......... ....... . . . . .  .:,..... :.::,. ......... ...... . . . .  .... ........ ...... ........ ........ ....... 
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ry. A subjective ranking for each factor of the effectiveness and 

high and was not considered as a stand-alone screening criterion for purposes of this analysis. 

Table 7-5 provides a s 

applicable problem a 

have been deleted fro 

the ranking scores of each alternative with respect to the 

overprint on Table 7-5 indicates those alternatives that 

ideration in the detailed analysis of alternatives. 

Primarily, the basis fo 

screening is that alte 

If the overall score of the alternative under evaluation is less than the No Action Alternative, 

then deletion of that alternative is evaluated 

alternatives for detailed analysis. Essential1 

offers an off-site or on-site disposal option 

would normally have been saved (e.g., Alt 

Alternative 5, rates above the score of th 

screening process, it is not possible to accurately quantify all factors involved in evaluating 

on-site versus off-site disposal options. 

eleting an alternative from consideration during initial 

score versus Alternative 1, the No Action Alternative. 

impact on maintaining adequate 

lted in preserving an alternative that 

of these similar (sister) alternatives 

reserved only because its sister, 

ternative). At this time in the 

As shown in Table 7-5, the alternative screening process resu 

Alternatives 2, 3, 4, and 11. They will not be considered furt 

mplete elimination of 

tailed analysis phase. 

In addition, grouping of suboperable units A, B, E, and G is 

of completing the risk assessment for Operable Unit 3. Examination of Table 7-5 shows that 

all applicable alternatives for these suboperable units received identical or near-id 

rankings. This grouping will facilitate the risk assessment but will not affect this initial 

screening of alternatives. This procedure will be explained in the Detailed Analysis of 

Alternatives. 

ed for the purposes 

. . . . . . . . . 

7-12 253 



586 

7-13 

. a .  

d l n w  



586 
FMPC-03 12-5 

November 19, 1990 

es various technology types and process options that might be applicable for 

many cases, these technology types and process options have 

ntly demonstrated, with supporting data, to satisfy remediation criteria. This is 

toxicity reduction processes. As input from the treatability 

studies report is not expected to be availabIe until after the Detailed AnaIysis of Alternatives, 

this information will not ... likely be considered until the preparation of the Draft Feasibility Study 

Report. 
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APPENDIX A 
LE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

ment of Energy (DOE) must generally comply with all provisions of federal 

a1 statutes and regulations, as well as all applicable state and local requirements. In 

performing the Remedial InvestigationFeasibility Study (RI/FS) and subsequent remedial actions 

for Operable Unit 3 

Liability Act/Superfun 

Hazardous Substance 

Materials Production 

appropriate requireme 

and/or their sources. 

prehensive Environmental Response, Compensation, and 

and Reauthorization Act of 1986lNational Oil and 

gency Plan (CERCLA/SARA/NCP) framework, the Feed 

) is required to comply with all applicable or relevant and 

The purpose of this appendix is to list potential A R 4 R s  

. . . . . . . . 
Applicable requirements are those federal an 

fully address or regulate the hazardous subs 

other circumstances at a CERCLA site. 

CERCLA, from which requirements may 

Recovery Act (RCRA), Toxic Substances 

(SDWA), the Clean Air Act (CAA), the Clean Water Act (CWA), and the Marine Protection 

Research and Sanctuaries Act (MPRSA). Relevant and app 

federal and state human health and environmental regulatory 

problems or situations sufficiently similar to those encountered 

appropriate to the circumstances of release or threatened rele 

suited to the particular site. In such cases, application of th 

and appropriate, although not mandated by law. Relevant and appropriate requirements are 

regulatory requirements that directly and 

utant, contaminant, action being taken, or 

deral statutes specifically cited in 

he Resource Conservation and 

CA), the Safe Drinking Water Act 

ments are those 

A sites and are 

t their uses are well 

intended to carry the same weight as applicable requirements. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A2 POTENTIAL ARARs FOR OPERABLE UNIT 3 

In accordance with current Environmental Protection Agency (EPA) guidance, 

be progressively developed and applied on a site-specific basis as the RVFS proceeds. 

initial step in the process entails the listing of all potential ARARs for the remedial action 

process at the subject site. A comprehensive listing of potential ARARS for all of the operable 
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units for the FMPC was completed as part of the Feasibility Study Work Plan. The potential 

FMPC were categorized into the following EPA-recommended classifications: 

- Usually health- or risk-based numerical values or 
gies that, when applied to site-specific conditions, result in the 
ent of numerical values for each chemical of concern. These values 

blish the acceptable amount or concentration of a chemical that may be found in 
or discharged to the ambient environment. 

Location-Suecific ARARs - Restrictions placed on the concentration of a 
of activities solely because they occur in special 

0 Usually technology- or activity-based 
on actions taken with respect to waste 

A list of potential ARARs is found in Figure A-1. Also included in the list is the rationale for 

the implementation of each potential ARAR alternatives affected. 

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